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Abstract

As the construction of new power systems advances, power grid engineering projects are charac-
terized by intensive construction tasks, geographically dispersed work areas, frequent interdisci-
plinary collaboration, and a multitude of participating entities. Consequently, the conditions under
which on-site operational risks emerge are shifting from relatively simple, isolated factors to dy-
namic, coupled interactions. Existing research on power engineering safety has expanded from haz-
ard identification to dynamic risk assessment, accident causation chains, risk correlation networks,
and digital management and control. However, current studies largely focus on identifying existing
risks, analyzing the interrelationships between accident factors, and improving risk management
efficiency; there is insufficient attention paid to why different risk factors persistently emerge and
mutually reinforce each other during the organizational operation of specific projects. Addressing
this gap, this paper adopts a project organization perspective, conceptualizing on-site operational
risks in power grid engineering as the outcome of interactions among personnel, tasks, authority-
responsibility relationships, and project processes. It proposes an analytical framework based on
“organizational interface mismatches”. The study identifies four primary types of organizational in-
terface mismatches that generate on-site operational risks: capability interface mismatches (be-
tween actual personnel capabilities and task requirements), learning interface mismatches (be-
tween cross-project personnel mobility and continuous skill accumulation), authority-responsibil-
ity interface mismatches (between on-site management control and safety accountability), and tem-
poral interface mismatches (between individual project cycles and organizational knowledge accu-
mulation cycles). These four types of mismatches couple with one another through processes such
as inadequate capability identification, weakened collaborative relationships, loss of risk information,
and interrupted experience accumulation, causing localized uncertainties to evolve into on-site op-
erational risks. Based on these findings, the paper proposes the establishment of mechanisms for
capability-oriented personnel-job matching, continuous cross-project capability accumulation, pene-
trating subcontracting risk governance, and cross-project organizational learning, while achieving
dynamic coordination among personnel, tasks, the organization, and the environment through dig-
ital risk correlation. This study helps advance research on power grid construction safety—moving
beyond the mere identification of risk factors toward an explanation of the mechanisms underlying
risk generation—and offers a reference for enhancing on-site operational risk governance in com-
plex project environments.
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Figure 1. Analysis framework for organizational interface mismatch and on-site operational risks
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