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Abstract

Power generation meets consumer needs and enhances daily life in a world where
energy consumption is rising. However, due to the increasing number of consumers
and the unpredictability of the electric load, the electricity demand may present dif-
ficulties for electric utilities. Therefore, the smart grid is an advanced power system
with communication automation, with IoT devices that can track the movement of
power from generating to consumption locations and shorten the load to align gen-
eration in real-time. A smart grid allows customers to use transparent displays and
real-time accounting information more effectively to handle power. Consumers can
adjust their electricity consumption during peak demand hours and rely on low-cost

power from renewable sources.

Demand Side Management (DSM) is an important aspect of the demand manage-
ment of the smart grid that provides support in different areas such as power market
regulation, management, network building, and decentralized energy resource man-
agement. By managing and reducing energy consumption, we aggregate the demand
for peak loads, reduce operational expenses and carbon emissions to modify the de-
mand curve. There are numerous DSM techniques that include load shifting by
managing and reducing energy consumption, load shedding, peak clipping, stabi-
lization, and dynamic loading. The main aim of the DSM strategies is to reduce

peak load demand and operating costs.

The first objective of this study is to develop a conceptual framework for managing
the implementation issues of demand management using Soft System Methodology
(SSM). To highlight the practical applicability of the proposed framework, a case
situation of an Indian power utility has been considered. The perspectives of multiple
experts in the relevant functional domains were gathered to create a symptom map,
a rich picture, CATWOE for root definition, an initial conceptual model, a final
implementable model, and an implementation framework for demand management in
smart grid. The second objective of this study is to investigate the interrelationships
for critical success factors of demand management in smart grid by the hierarchical
structural model using total interpretive structural modeling (TISM). These sets

of factors were obtained through past literature studies. Further, to confirm the



relevance of these variables, a questionnaire-based survey was conducted for the

different Indian power utilities.

The third objective of this study is to build a hierarchy of critical success factors to
develop a framework for evaluating the performance of sustainability perspective.
The FAHP is used in this study to determine the weight of economic, operational and
environmental criteria. Furthermore, the evidential reasoning algorithm is used to
calculate the belief degree of the expert’s opinion and expected utility theory for the
crisp value of success factors. Therefore, a sensitivity analysis is used to identify the
ranking of critical success factors stay constant regardless of how criteria weights
are altered. The last objective of this study proposed a holistic, flexible decision
framework for energy management in a smart grid. Therefore, Situation Actor Pro-
cess—Learning Action Performance (SAP-LAP) model has been used. The respective
variables have been identified after a comprehensive analysis of the literature and
consideration of the opinions of domain experts. Additionally, an Interpretive Rank-
ing Process (IRP) based ranking method is used in this study. This helps to allocate
proportionate resource to each SAP-LAP variable to make a better decision for the

demand management in the smart grid.

The findings of this research provide important insight for smart grid practitioners,
academics, and policymakers. The study, which is based on soft system methodol-
ogy, adds the body of knowledge by offering a conceptual framework for addressing
demand management challenges in Indian power utilities. Therefore, based on the
integrated TISM methodology, the study recognized and modeled the interrelation-
ships for critical success factors in demand management. The development of this
hierarchical model empowers management to make better decisions dealing with
complex issues for better performance. Finally, an integrated SAP-LAP and IRP
approach for establishing India’s smart grid framework, which would be useful to
practitioners and policymakers in addressing the desired needs to mitigate the de-

mand management issues.
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U.S. Dollar
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Abbreviations

V2G
WIFI

Vehicle To Grid
Wireless Fidelity
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