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APPLICATION OF PROJECT MANAGEMENT STANDARDS IN CONDUCTING

ENERGY AUDITS OF INDUSTRIAL FACILITIES

Abstract. The article discusses the feasibility of applying international project management standards in
the process of conducting energy audits of industrial facilities as an effective tool for systematizing,
controlling, and improving the effectiveness of energy efficiency measures. It emphasizes that the
application of project management standards will facilitate the transition from the traditional approach to
energy auditing as a one-time check to a comprehensive management process with defined goals, deadlines,
resources, stakeholders, and success criteria. The correspondence of the stages of energy auditing to key
areas of project management in accordance with the PMBOK standard, in particular content, risk, quality,
communications, resource, and stakeholder management, was analyzed. The structure of the energy audit
life cycle is also examined in accordance with the PRINCE?2 principles, which focus on flexibility,
accountability, and control of results. It has been determined that the integration of project-oriented
approaches into energy audit practice will allow the creation of a unified energy management system
capable of responding quickly to changes in technological, economic, and organizational conditions. It
was concluded that the introduction of project management standards into energy audit practice creates
the basis for the formation of new energy efficiency management models that combine technical accuracy,
organizational discipline, planning flexibility, and a strategic focus on the sustainable development of the
industrial sector.
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Introduction

Modern energy, as one of the leading sectors of
national economies and a driver of technological
progress, is simultaneously under increasing pressure due
to increased energy consumption, declining fossil fuel
reserves, threats to energy security, and the need to
respond to climate change. As a source of CO: emissions,
the industry has found itself at the center of structural
changes aimed at reducing its carbon footprint and
mitigating its negative impact on the environment [1].

In the context of improving energy efficiency, the
industrial sector, which remains the leader in energy
consumption and, at the same time, has significant
potential for its rational use, attracts particular attention.

Accordingly, energy audits are becoming an
important tool that allows for the systematic assessment
of an enterprise's energy consumption «mechanismy, the
identification of losses, the proposal of optimization
measures, and the justification of investments in energy
conservation projects. However, the effectiveness of an
energy audit is determined not only by the accuracy of
the analysis and the soundness of technical decisions, but
also by the ability to implement the proposed measures
in practice. Studies show that in the absence of a clear
management approach covering the stages of planning,
coordination, monitoring, and control of the
implementation of energy-saving measures, a significant
part of the identified potential remains unrealized [2; 3].

The successful implementation of energy efficiency
projects also requires the creation of a favorable
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institutional environment, including government support,
access to financial resources, stimulation of innovation,
and development of staff competencies. An important
role in this is played by raising awareness among
enterprise management of the long-term benefits of energy
conservation, such as reduced operating costs, increased
competitiveness, and reduced environmental impact.

In addition, a necessary condition for sustainable
change is the formation of a corporate culture focused on
resource efficiency. This involves actively involving
employees at all levels in energy consumption
management processes, motivating them to initiate
change, and using modern digital technologies to monitor
and analyze energy performance in real time.

That is why the integration of international project
management standards, in particular PMBOK and
PRINCE?2, opens up real opportunities for the successful
implementation of energy-efficient solutions in the
industrial sector. Combining the analytical accuracy of
energy audits with the clear logic of project management
will help reduce organizational risks, ensure control over
the implementation process, and increase the economic
value of energy-saving measures.

Purpose of the article

Justification of the feasibility of applying project
management standards in the process of conducting
energy audits of industrial facilities, with the aim of
improving the effectiveness of energy efficiency
measures, reducing risks, and ensuring sustainable
energy results.

Analysis of latest research

The author of the study [4] notes that an energy
audit «is a type of scientific energy management method»
that provides a quantitative assessment of all energy
flows at a facility in order to achieve a balance between
energy consumption and expenditure in accordance with
its functional purpose, using statistical analysis methods,
inspection tests, and diagnostic assessment.

The main task of an energy audit is to identify
problem areas in the energy consumption system at an
enterprise, assess the rational use of energy resources,
and develop competent recommendations for optimizing
processes, which are:

— diagnosis of the state of energy management;

— analysis of energy consumption indicators;

— analysis of financial costs;

— analysis of the efficiency of energy use;

— development of a strategy for energy-saving
measure.

In [5], the authors analyzed the possibilities of
applying project management methodology in the energy
sector in the context of the transition to a circular
economy model. The main focus was on improving the

effectiveness of energy-saving initiatives and
strengthening a systematic approach to energy efficiency.
The analysis showed that Ukraine has an extremely high
energy intensity of its economy, which significantly
exceeds the European average, and that improving
energy efficiency is not only a tool for saving resources,
but also a critical factor in strengthening the country's
energy independence and reducing the energy intensity
of national production.

Article [6] substantiates the feasibility of
introducing project management principles into the
system of implementing energy-saving measures at
enterprises. The concept proposed by the authors
provides not only for a clear definition of the role of
project management in the organizational structure of an
enterprise, but also for the creation of responsible teams
focused on achieving specific results in the field of
energy efficiency.

The use of project-oriented approaches in the field
of energy efficiency contributes to the optimization of
resources, reduction of the duration of implementation of
measures, and reduction of technological and managerial
risks, which ultimately allows for an increase in the
overall effectiveness of project implementation and
strengthens the competitive position of the enterprise in
the market.

The paper [7] presents the results of a study aimed
at identifying key factors in building capacity in energy
efficiency project management.

Study [8] examines approaches to project
management focused on improving the energy efficiency
of heating, ventilation, and air conditioning (HVAC)
systems in the context of climate change. The increase in
energy consumption in these systems requires the
implementation of systemic management solutions that
reduce energy losses. One of the key factors for success
is careful planning, which includes conducting energy
audits and energy assessments to identify inefficient
areas and form priority areas for optimization, while the
use of flexible management methodologies, such as Agile
or Lean, allows projects to be adapted to changes in the
environment, ensures continuous improvement, and
enables effective response to feedback during the
implementation of energy-efficient solutions.

The authors of publication [9] discuss the
challenges of identifying and implementing profitable
energy efficiency projects, which are essential for the
sustainable operation of enterprises. Almost every
industrial enterprise has many such projects, but a
frequently cited obstacle to implementation is the lack of
an internal management system within which these
projects could be identified, evaluated, and implemented.
The authors emphasize that using a conceptual approach
based on Kaizen management principles allows for the
integration of energy efficiency project management with
operational activities, engineering, and strategy.

24



Ynpaeninua npoexmamu

Article [10] examines approaches and stages of
conducting an energy audit as the first phase of
developing an energy-efficient project capable of
reducing heating costs by 20-60%. It identifies types of
energy audits, a system of indicators for assessing the
energy efficiency of buildings, mandatory certification
requirements, and key energy-saving measures.

Despite the rapid growth of interest in energy
efficiency and the widespread implementation of project
management methods in various fields, the number of
scientific works that comprehensively address these two
topics together remains insufficient.

However, such interdisciplinary are
extremely relevant and respond to contemporary
challenges related to resource optimization, energy
security, and sustainable energy development.

In this regard, further research in this area is not
only advisable but necessary to improve the effectiveness
of energy-saving measures.

issues

Discussion of the main content

Energy audits are a fundamental tool for
implementing effective energy management in industrial
enterprises.

It allows identifying actual energy consumption
flows, optimizing costs, and making informed decisions
on energy efficiency measures [11], while integrating the
project management principles laid down in the PMBOK
(Project Management Body of Knowledge) standard [12]
makes it possible to improve the -efficiency,
predictability, and manageability of energy audits,
especially for complex industrial facilities.

Table 1 shows the correspondence between the
stages of conducting an energy audit and the components
of PMBOK [12; 13].

Table — Correspondence between the stages of conducting an energy audit and the components of PMBOK

Project Energy audit stage for
erformance PMBOK Energy audit
perform 8y UAMAP / ISO 50002
domains
Stakeholder management: . . .
ex ectationf Identification of the client, energy
Stakeholders P L manager, technical staff,
communication, and
. . management
engagement in the project
. Formation of a group of auditors
Team formation, T . . . .
(energy specialist, heating Preparation for conducting
Team development, and . . . .
i engineer, instrumentation and an energy audit.
dynamics management . .
automation engineer)
Choosing the approach . .
Development g . PP . Adapting the audit to the type of
. (waterfall, iterative, .. .. .
Approach and Life . . facility (production intensity,
hybrid) and defining the .
Cycle . ) access to data, seasonality)
project life cycle
Definition of objectives, | Developing an energy audit plan: Energy audit planning.
Plannin scope, schedule, stages, deadlines, measurements,
& resources, risks, and technical specifications, access Preliminary meeting.
quality schedule
Execution management, Measurements, inspections, data
Project Work performance monitoring, | collection, analysis, calculations,
and goal alignment reporting ) .
- - - Collection and processing
Procurement and contract | Renting or purchasing measuring of basic data
Delivery management with external equipment, engaging . o
.. Planning and conducting
contractors and logistics subcontractors
Measurement of ener, measurements.
Defining KPIs, data . \CIEY Conducting an energy
. . consumption, efficiency, . .
Measurement collection and analysis, C audit of the facility.
.. . temperatures, lighting, losses, . .
and decision-making . Processing and analyzing
effectiveness eneroy data
Managing risks, Lack of data, limited access, & '
Uncertainty unforeseen changes, and changes in operating modes,
complexity unscheduled equipment shutdowns
Preparation and
. . . . resentation of the ener;
Closure Project completion Completion of the energy audit P . 4
audit report.
Final meeting.
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Project management processes [12] related to
energy audits [13] are as follows:

o stakeholder management involves:

— identifying project stakeholders (client, project
manager, project team, partners, suppliers, investors, end
users, authorities, contractors), developing a communication
plan, and engaging all project participants;

— identifying stakeholders for conducting an
energy audit (client, energy manager, technical staff, and
management), agreeing on access to the audit site, and
the format of expectations for the audit results;

e team management includes:

— forming a project team, development (training,
coaching), motivation and adaptability of the project
team, feedback;

— forming a team to conduct an energy audit is
carried out by selecting certified specialists of various
profiles (energy specialist, electrical engineer, heating
engineer, instrumentation and automation engineer);

e choice of approach:

— determination of the approach to project
implementation (classical, flexible, hybrid, Lean, etc.)
and division of the project into phases;

— the project approach to energy auditing ensures
its flexible adaptation to the specifics of the enterprise,
transforming the audit into a systematic, managed, and
effective process;

e planning involves:

— setting project goals, determining project scope,
scheduling, planning project resources, assessing risks,
and defining project quality requirements;

— planning the stages of the energy audit involves
determining the sequence of work, setting deadlines for
its completion, coordinating schedules for the necessary
measurements, and ensuring access to energy
consumption facilities in order to obtain reliable data and
form well-founded conclusions;

e project work (implementation) includes:

— organizing project work,
monitoring  project performance,
consistency with objectives;

organizing energy audit measurements, inspections,
data collection, analysis, and reporting;

e supply:

— management of procurement, contracts, and
project logistics;

controlling and
and ensuring

— rental or purchase of equipment, engagement of
subcontractors to conduct measurements and surveys of
the energy audit site;

e measurement:

— determination of key indicators, collection and
analysis of project data, management decision-making;

— determination of key indicators, collection and
analysis of data, identification of potential for energy
savings;

o risk and uncertainty management:

— project risk identification and analysis involves
identifying potential threats, assessing the likelihood of
their occurrence and impact on project results, and
planning measures to minimize the consequences or
eliminate the impact of unforeseen changes;

— lack of information and data, changes in
operating modes, or unscheduled equipment shutdowns
create risks for the performance of the audit;

e closure:

— official completion of project work and transfer
of results to the client, closure of the project;

— preparation and presentation of the report, final
meeting, transfer of information to the customer, and
completion of the energy audit.

The project approach allows structuring the energy
audit as a comprehensive management process based on
PMBOK standards, which ensures the involvement of all
stakeholders, effective planning of resources and
deadlines, as well as maintaining technical accuracy and
quality of audit performance.

If we consider the British PRINCE2 standard [14]
as a conceptual basis for project management, its
integration into the energy audit process makes it
possible to transform the audit from a purely technical
survey into a structured management project with a
clearly defined life cycle, control points, distribution of
responsibilities, and documented results, which increases
the efficiency and transparency of all stages of work.

The correspondence between the stages of
conducting an energy audit and the components of
PRINCE2 [13; 15] can be represented as follows:

— the business justification for the project is
carried out through the formation of ideas and feasibility
assessments, and for energy audits, this component, as
part of the preparatory stage, determines the purpose of
the energy audit, the expected benefits, the scope, and the
objectives of the audit;

— project organization involves creating a
management structure by forming a team, identifying
responsible persons and communication channels; for
energy audits, this means creating a working group and
assigning responsibilities;

— the quality of project implementation results
includes establishing criteria that meet stakeholder
requirements, which for energy audits means data
quality, calibration of measuring instruments, and
verification of results;

— project and energy audit planning includes the
development of a detailed work plan;

— risks, as an element of both project and audit
activities, must be accompanied by risk monitoring and
the development of measures to minimize them;

— making changes and adjustments during the
implementation of the project and energy audit involves
clarifying the objectives or methods if new factors are
identified;
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— progress, as the final stage, is implemented in
the form of an analysis of the results achieved and a
comparison with the initial objectives.

The introduction of PMBOK and PRINCE2
standards into the field of energy auditing allows for a
transition from fragmented implementation of auditing
procedures to the creation of a comprehensive management
system focused on achieving measurable results.

Within the framework of such approaches, energy
auditing is viewed as a full-fledged project with a defined
life cycle, objectives, expected results, stakeholders, and
success criteria. This not only ensures transparency of
processes but also promotes greater accountability for the
final result.

Conclusions

The application of PMBOK in energy auditing
allows structuring the process based on nine key
management areas, making energy auditing a
manageable process in which each stage is supported by
analytical indicators and control mechanisms.

This allows the company not only to identify energy
losses, but also to form a portfolio of energy-efficient
projects with projected payback periods, risk
assessments, and investment attractiveness.

The British PRINCE2 methodology, in turn,
emphasizes flexible management, which for energy
audits means creating a clear structure where each
participant (auditor, energy manager, management,
customer) has a defined role and area of responsibility,
and the results of each stage are verified against

predefined criteria. This ensures that processes are
focused, which is critically important for companies
undergoing certification to ISO 50001 or ISO 9001
standards.

The use of project-based approaches in combination
with energy audits allows for synergy between technical
analysis, economic planning, and management decisions.
Such integration will ensure:

— reducing the time required to implement energy
efficiency measures;

— improving the reliability of results through
standardization of procedures;

— effective management of risks associated with
data uncertainty or external factors (seasonality, changes
in operating modes, technological shutdowns);

— improving internal communications between
stakeholders;

— creating  conditions  for the  digital
transformation of energy audits through the use of IT
tools, artificial intelligence, virtual models, and digital
twins of energy systems.

In practice, this means that energy audits are no
longer a one-time check but become a dynamic energy
efficiency management system in which the results of
each project influence the strategic decisions of the
enterprise.

Thus, the synthesis of project methodologies in
energy audit management forms a new energy efficiency
management model based on  consistency,
standardization, transparency, and continuous process
improvement.
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CTAHJAPTH YIIPABJIIHHA ITPOEKTAMM B ITIPOBEAEHHI EHEPTOAYIUTY INPOMUCJIOBUX OB’€EKTIB

Anomauia. Posensanymo OoyinbHicmv 3ACMOCY8AHHA MIXCHAPOOHUX CMAHOAPMIE YHPABNIHHA NPOEKMAMU )y Npoyeci
npoBedeHHs eHepeemUyHO20 ayOumy NPOMUCIOBUX 00 €KMig K eeKmusHo2o IHCMpPYMeHmy CUcmemMamusayii, KOHmpoo ma
nIOBUWEHHA Pe3VIbMAMUBHOCTE  eHep2oeDeKMUBHUX 3aX00i8. AKYeHmosano, wo 3ACMOCY8AHHA CMAHOAPMIE YNPAGIiHHA
NPOEKMAaM Cnpusmume nepexooy 6i0 mpaouyiiiHo2o nioxody 00 eHepeoayoumy 5K pasosoi nepesipku 00 KOMNIEKCHO20
YAPAGNIHCLKO20 Npoyecy 3 GUSHAYEHUMU UINAMU, MEPMIHAMU, pecypcami, Cmeukxondepamu ma Kpumepismu YCniuHocmi.
Ipoananizoeano 6iOnosioHicMb emanie enep2oayoumy Kuo4oeuMm cgepam YRpaeuinHs NPOCKMamu 32i0HO 3i CManoapmom
PMBOK, 30kpema ynpagninuio 3micmom, pusuxamu, AKICMI0O, KOMYHIKAYIAMU, pecypcamu ma 3ayiKaeleHumMu ChOpOHAMU.
Jlocnidorceno cmpykmypy sHcummeso2o yukiy enepeoayoumy 6ionogiono oo npunyunie PRINCE?2, axi opicnmoseani na enyuxicms,
8IONOBIOANLHICMb MA KOHMPOAbL pe3yibmamie. Busnaueno, wo iHmespayisi npoeKmMHO-OPIEHMOBAHUX NIOX00I8 V NPAKMUKY
eHnep2oayoumy 003601UmMsb CMEOPI0GAMU EOUHY CUCTEMY YNPABTIHHI eHep20MeHeOICMEHMOM, 30aMHY ONepamusHo peazysamu Ha
3MIHU MEXHONOIUHUX, eKOHOMIYHUX | OpeaHi3ayiiHux yMog. 3po0ieHo GUCHOBOK, WO BNPOBAOICEHHSI CIAHOAPMIE YPAGTIHHSA
NPOEKMAMU Y NPAKMUKY eHep2oayOunty cmeopioe niotpyHms Ois QOpMySaHHs HOBUX MOOeNel YRPABIIHHS eHepeoedeKmusHicmio,
KA NOEOHYE MEXHIYHY MOYHICIb, OPeAHI3AYIUHY OUCYUNTIHY, SHYUKICMb NIAHY8AHHS Ma CMPAMe2iuHy OpIEHmMAayilo Ha cmanu
PO36UMOK NPOMUCTIOB020 CEKMOPY.
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