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This research aims to diagnose the shortcomings of the Iraqi Civil Law (Law No.
40 of 1951) regarding digital service contracts and to propose appropriate
strategies. The core problem is that this law was formulated in a pre-digital
historical context, and its fundamental concepts—including consent, subject
matter, consideration, liability, and dispute resolution mechanisms—are not fully
compatible with the characteristics of digital service contracts. These contracts,
due to their platform-based nature, standardized and adhesive terms, data-driven
economic value, multi-actor service provision, and cross-border disputes, require
distinct substantive and procedural rules. Employing a descriptive-analytical
method with a critical approach, the research reveals that consent in digital
environments is often reduced to a mere "formal click," and Iraqi law lacks
adequate tools to ensure informed consent and transparency of terms. The subject
matter and consideration in digital services are often intangible and data-centric,
and the failure to explicitly recognize data as economic value/consideration
creates ambiguity in analyzing obligations and compensation. Fault-based
liability and the bilateral model prove inefficient against systemic/algorithmic
errors and multi-actor structures. Furthermore, the role of platforms and
contractual power imbalances necessitate protection for weaker parties.
Traditional dispute resolution and judgment enforcement mechanisms are costly
and ineffective for digital disputes. Accordingly, the proposed strategies include:
independently recognizing digital service contracts within civil law or a special
law; redefining electronic consent and transparency requirements; formally
recognizing data and its processing as an economic element of contracts; shifting
toward risk-based/objective liability for certain services; regulating platform
liability and roles.
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Introduction

Wind energy is one of the most important
renewable energy sources for achieving
sustainable development and reducing
dependence on fossil fuels. The Sistan Plain,
owing to its favorable wind conditions, has
considerable potential for wind power
generation. However, the effective utilization
of this potential depends on improving turbine
performance, increasing reliability, reducing
equipment failures, and  managing
maintenance costs. Wind turbines operate
under variable environmental conditions,
including fluctuations in wind speed,
turbulence, and environmental pollution,
which can affect their efficiency and
operational stability. Conventional
maintenance approaches may not adequately
identify and prioritize all potential failure
risks or accurately predict complex operating
conditions. Therefore, integrating Failure
Mode and Effects Analysis (FMEA) with
artificial intelligence techniques can provide a
more  comprehensive  framework  for
performance improvement. FMEA enables
the identification and prioritization of critical
failure modes, while artificial neural networks
and fuzzy logic support predictive modeling
and the management of uncertainty. This
study develops an integrated FMEA-ANN-
Fuzzy framework to evaluate and improve
wind turbine performance in the Sistan Plain.
By combining risk assessment with intelligent
prediction, the research seeks to enhance
operational reliability, reduce failure risks,
improve energy production efficiency, and
contribute to the sustainable development of
renewable energy resources in the region.
Methodology

This applied-descriptive study integrates
Failure Mode and Effects Analysis
(FMEA) with artificial intelligence
models to improve wind turbine
performance in the Sistan Plain.
Operational data are analyzed to identify
critical failures, prioritize risks using risk
priority numbers (RPN), and develop
predictive models based on artificial
neural networks and fuzzy logic. Model
performance is evaluated using statistical
indicators, while reliability analysis

assesses improvements in  turbine
availability and operational efficiency.
Results and Discussion

The findings indicate that integrating Failure
Mode and Effects Analysis (FMEA) with
artificial neural networks (ANN) and fuzzy
logic can improve wind turbine performance
in the Sistan Plain. The FMEA assessment
identifies the main bearing and pitch control
system as critical components, with reported
risk priority numbers (RPN) of 195 and 180,
respectively. These results highlight the
importance of prioritizing maintenance
activities for components with high failure
risks. The proposed hybrid framework
combines risk identification, predictive
modeling, and uncertainty management to
support more effective operational decisions.
The ANN model demonstrates strong
predictive performance, achieving an \(R"2\)
value of 0.92. The study also reports a
reduction in power prediction error from 0.15
to 0.07, indicating improved forecasting
accuracy. In addition, the findings describe a
reduction in RPN of up to 28% and an increase
in turbine availability from 89% to 97%. The
reported annual probability of failure
decreases from 11% to 3%, suggesting that the
integrated approach can support more reliable
turbine operation. Overall, the results
emphasize the potential of combining FMEA,
ANN, and fuzzy logic to identify critical risks,
improve prediction, and enhance the
operational management of wind energy
systems in the Sistan Plain.

Conclusion

The findings of this study demonstrate that
integrating Failure Mode and Effects
Analysis (FMEA), artificial neural
networks (ANN), and fuzzy logic provides
a promising framework for improving
wind turbine performance in the Sistan
Plain. By combining systematic risk
assessment with intelligent prediction, the
proposed  approach  supports  the
identification of critical components,
prioritization of maintenance activities,
and improved management of operational
uncertainties. The identification of the
main bearing and pitch control system as
high-risk components highlights the
importance of targeted maintenance
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strategies to prevent unexpected failures
and reduce operational disruptions.
Furthermore, the ANN model’s reported
coefficient of determination of 0.92
indicates its potential for predicting
turbine performance under changing
environmental conditions. The reported
reduction in power prediction error also
demonstrates the value of artificial
intelligence in improving forecasting
accuracy. In addition, the study reports a
decrease in risk priority numbers and an
increase in turbine availability, suggesting
that the integrated framework can
contribute to more reliable operation and
more efficient maintenance planning.
These outcomes are particularly relevant
to the Sistan Plain, where variable wind
conditions and environmental challenges
make accurate prediction and effective
risk management essential. From a
practical perspective, implementing this
framework may help energy operators
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