Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni Bunyck 4(110), 2023

UDC 378.14
DOI: https://doi.org/10.37734/2409-6873-2023-4-5

INDUSTRIAL MANAGEMENT FEATURES
IN THE CONTEXT OF ABB ABILITY SYSTEMS APPLICATION

Tetiana KULINICH
Candidate of Economic Sciences, Associate Professor,
Lviv Polytechnic National University

Annotation. The goal of the article is to identify the specific characteristics of industrial management in the
context of utilizing ABB Ability systems. Methodology of research. The achievement of the goal set in the article
was accomplished through the following research methods: logical generalization and scientific abstraction,
structural analysis, analytical method, and systemic analysis. Findings. Defined and characterized specificity
of changes in the industrial management format due to the application of ABB Ability has been identified and
described. It has been determined that the utilization of ABB Ability systems leads to quite specific alterations in
the structure of industrial management, production planning systems, support systems for operational equipment
and manufacturing processes, monitoring systems, continuous improvement systems, and energy consumption
efficiency support systems. Practical value. The research results have identified specific changes in the industrial
management format influenced by ABB Ability. These changes pertain to various aspects of enterprise management
and its manufacturing processes. Further research directions could encompass the study of ABB Ability's impact on

organizational culture and an analysis of the effectiveness of ABB Ability implementation.
Keywords: cost analytics, supply chain management, production systems, sensors, equipment, planning.

Statement of the problem in general and its
connection with important scientific or practical
tasks. The foundation of the scientific issue
addressed by the outlined research is being formed by
the unique characteristics of management that arise
during the practical implementation of ABB Ability
(or the latest platform of digital solutions from the
eponymous Swedish-Swiss international corporation
specializing in electro-technical products, robotics,
automation, and energy system management — Asea
Brown Boveri (or ABB]). In doing so, the field of
research was shaped by the fact that the outlined
platform effectively led to the emergence of a new
concept of digital solutions and services (which
Asea Brown Boveri actively developed since 2017).
Initially, this concept existed merely as a general idea
for enhancing the internal operations of the ABB
corporation. Since its inception, the ABB corporation
has, within the framework of this concept, focused
on implementing unique digital technologies, data
analytics, and other software solutions to optimize
its industrial processes and enable more effective
production management. However, aiming to
expand its operations, ABB began offering ABB
Ability solutions to other enterprises in various
industries, including industrial sectors, assisting in
process optimization and enhanced efficiency. In
such circumstances, the overarching concept of ABB
Ability quickly evolved. During the initial stages of
ABB Ability system implementation, its significant
impact on various aspects of industrial management
became evident. This included its connection to
practical tasks such as production rescheduling,
quality management, support for unique equipment
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operation, energy consumption efficiency, and
many others.

Analysis of recent research and publications.
Various issues of industrial management are
being explored by plenty of researchers, including
individuals such as Zakharov V.A., Neurov 1.V., and
Safronova K.O.. However, many of these authors tend
to study classical industrial management systems,
often without considering the contemporary changes
that have been introduced in the field due to the
implementation of new concepts, technologies, and
systems like "smart factories".

Indeed, there is currently a lack of publications
that analyze industrial management in the context of
using ABB Ability (which is one of the analogs of
"smart factory" systems) or similar systems, as they
are relatively new in the market (being implemented
and developed over a few years). This novelty initially
limited the scope of research, as time was needed for
enough data and practical experience to accumulate
for systematic scientific analysis. At present, all
conditions are in place to make such research possible.

Formation of the purposes of the article (state-
ment of the task). The goal of the article is to identify
the specific characteristics of industrial management
in the context of utilizing ABB Ability systems.

Presentation of the main research material
with the full justification of the scientific results
obtained. Within the scope of the research, we are
considering ABB Ability not only as a comprehensive
set of digital technologies, services, and solutions
provided by ABB but also as a system that, through
its focus on efficiency enhancement, production
process optimization, and management support
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across various industrial sectors, is reshaping the
format of enterprise industrial management. While
the Asea Brown Boveri corporation does not disclose
the names of the enterprises where their technology
is applied due to commercial restrictions and client
data confidentiality, they do indicate that as of 2023,
ABB Ability has more than 63,000 users, with
the number continuing to grow [5]. Furthermore,
Asea Brown Boveri points out that based on the
experience of applying ABB Ability in various
manufacturing sectors such as metallurgy, chemical
industry, automotive industry, and many others
(Table 1), it can be concluded that this specific
impact is driven by the system's utilization of
modern technologies, including data collection and
analysis, artificial intelligence, augmented reality,
and other innovative approaches to provide users and
enterprises with tools for improved management and
decision-making.

These are just a few examples of industries where
ABB Ability can be applied. However, based on the
provided examples, it's evident that ABB Ability
provides the capability to [5]:

1.Collect data from equipment, sensors, and
systems.

2. Analyze data to identify patterns, trends, and
anomalies.

3.Implement  predictive  maintenance  for
equipment and production processes.

4. Optimize manufacturing processes and reduce
costs.

5. Improve product quality and quality management.

6.Enhance energy efficiency and implement
sustainability.

7. Enable monitoring and control through mobile
devices and remote platforms.

The technical solutions of this system are adapted
to the specific requirements and needs of each
enterprise, helping achieve greater efficiency, cost
reduction, and improved product quality.

The components of ABB Ability can include the
following elements (Figure 1):

— ABB Ability™ Operations Data Management
(a module that enables the collection, aggregation,
and analysis of data from various sources, such as
sensors, equipment, and other systems).

— ABB Ability™ Asset Health Center (a module
that employs analytics and machine learning to monitor
equipment condition and predict potential failures).

— ABB  Ability™ Collaborative Operations
(a module that facilitates collaboration between
different teams and departments, harnessing know-
ledge and aiding in solving complex problems
through collective expertise).

Table 1
Analysis of the experience of using ABB Ability in various manufacturing sectors
Manufacturing Directions of ABB Ability application The 1‘mpact ?f ABB Ab;llty on the format
sectors of industrial enterprise management
In metal'lurg'y, ABB Ability can be employed The implementation of ABB Ability enables
for monitoring and controlling temperatures, . .
. . .S . more precise process control, reduces deviations
measuring chemical composition, analyzing . . .
Metallurgy . . . in production parameters, enhances the quality
alloying and impurity processes, as well as .
: ! . of produced steel, lowers costs, and increases
enhancing the production processes of rolling ..
. . productivity
and casting operations.
In the chemical industry, ABB Ability can be The application of ABB Ability in the chemical
Chemical utilized for automating reaction processes, industry aids in achieving greater precision in
Indust precise control of chemical reactions, monitoring | manufacturing processes, ensuring adherence
y pollutants and emissions, as well as optimizing to quality and safety standards, and enhancing
raw material and energy consumption. the efficiency of resource utilization.
In the pharmaceutical industry, ABB Ability The utilization of ABB Ability enables the
can be applied for various purposes aimed automation of various stages in pharmaceutical
Pharmaceuticals |at optimizing and improving the production manufacturing, ranging from measuring and
processes of medicinal products and mixing components to packaging the final
pharmaceutical items. products.
In automotive manufacturing, ABB Ability can be | The implementation of ABB Ability allows
Automotive used for monitoring and controlling manufacturing | for improved production efficiency, reduced
Indust component parameters, automating assembly costs related to defective products, accelerated
Y processes, tracking quality, as well assembly and manufacturing processes,
as implementing consistency and waste reduction. |as well as enhanced resource management.
In the energy sector, ABB Ability can b.e utilized The application of ABB Ability in the energy
for monitoring, managing, and optimizing power .
. . ’ > sector helps to enhance the efficiency of power
plant operations, introducing energy-efficient . .
Energy Sector S X S plant operations, reduce energy losses, increase
technologies, improving energy distribution, C .
. . supply reliability, and respond more swiftly
as well as integrating renewable energy sources . o
. to changes in demand and market conditions.
such as wind and solar power.

Source: formed based on Asea Brown Boveri data [5]
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— ABB  Ability™  Predictive = Maintenance
(a module based on data analysis and machine
learning to predict equipment failures and prevent
them using pre-developed maintenance plans).

— ABB Ability™ Smart Sensors (a module that
transforms regular equipment into "smart" devices
using sensors that gather data about their condition
and functioning).

— ABB Ability™ Manufacturing Operations
Management (a module focused on managing
manufacturing processes, including planning, quality
control, production tracking, and more).

— ABB Ability™ Remote Insights (a module that
enables remote monitoring and control of equipment
and processes, helping avoid costly on-site visits).

Each module is flexible and can be customized
and integrated based on the specific needs of the
individual enterprise. Despite such flexibility, the ABB
Ability system application in industrial management
introduces several challenges in organization and
production management (Figure 2).

Using the method of generalization to the
negative aspects of organization and management of
production processes when implementing the ABB
Ability system, the following can be attributed:

— Digital transformation (or converting traditional
production processes into a digital format).

— Utilization of big data (processing large
volumes of data, establishing powerful computational
resources, and accessing specialized software).

— Reliance on analytics and forecasting tools
(creating quality data and accurate analysis that can
lead to precise or accurate forecasts [4—5]).

— Systemic  automation and  optimization
(utilizing technologies, software, and equipment
for the automatic execution of production tasks that
previously required human intervention).

— Real-time monitoring and response (tracking
events, data, or information in real time and
responding immediately).

— Continuous improvement (ongoing assessment
and analysis of areas for enhancement, implementing
changes to achieve better results, efficiency, and
quality).

The outlined features alter the specific
characteristics of industrial management according to
the following specifics:

1. The implementation of ABB Ability requires
a transition to digital technologies and processes.
Industrial management must be prepared for digital
transformation, adopting new systems, training the
workforce, and adapting to new working methods,
according to the following specifics:

— Leaders must prioritize digital transformation
and create a motivational environment for the
adoption of new technologies.

— The workforce needs to be ready to work with
new digital tools (management should establish
training systems, workshops, and support mechanisms
to ensure that employees understand how to work
with ABB Ability and utilize it for the benefit of the
enterprise).

— Managers must be ready to review and adapt
processes to align with new digital capabilities.

— Managers need to ensure proper protection
against potential cyber threats and vulnerabilities.

— Managers should be prepared to analyze
effectiveness and implement necessary changes/

Such an approach from the production
management ensures the successful implementation
of the ABB Ability system, particularly achieving
positive outcomes from its application.

2. The ABB Ability implementation generates
vast amounts of data about equipment performance,
collected from sensors and process controllers.
There are several fundamental steps that industrial
management can consider:

— Defining specific goals for data collection
and analysis, particularly aspects of the production
processes that can be improved through analytics,
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Figure 1. The components (or basic elements) of ABB Ability system

Source: formed based on Asea Brown Boveri data [5]
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Figure 2. Aspects of organization and production management processes
in case the ABB Ability system using
Note

1. The production system is reorienting towards advanced digital technologies and practices to optimize its operations.

2. The production system is reorienting towards an adequate infrastructure for processing and storing large volumes of data.

3. The production system is reorienting towards finding the most efficient and optimal ways of task execution to achieve better results.

Source: formed based on [1-2; 5]

and the expected outcomes (such as reducing failures,
increasing efficiency, lowering costs, etc. [2-3]).

— The need to select appropriate sensors and
process controllers for equipment (these sensors
and controllers should be compatible with the ABB
Ability system and capable of providing quality data
to the equipment support [5]).

— Establishing a system that reads and accumulates
data from equipment sensors and production lines
(it should facilitate connecting sensors to the Internet
of Things (IoT), processing, and transmitting data to
a central database [5-6]).

— Choosing platforms for storing large volumes of
data (these could be cloud platforms or proprietary
servers [7]). It's crucial to platform selection that
ensures fast access and reliable data storage.

By analyzing real-time data from equipment
sensors and controllers and utilizing forecasting
through ABB Ability modules, real-time management
obtains an accurate snapshot of the state of production
processes. It aids in promptly responding to any
changes and deviations in production processes,
ensuring more precise planning. As a result, through
the outlined steps combination, management
establishes a mechanism that elucidates how to
effectively collect, store, and analyze large data
sets and formulate flexible and precise production
planning systems. These systems minimize costs and
enhance the overall productivity of the enterprise's
manufacturing system. Possible changes in production
planning systems through ABB Ability are shown in
Figure 3.

Data analysis enables the formation of energy
consumption efficiency support systems through
ABB Ability, which can monitor and analyze energy
consumption in real time. It allows for opportunities
to reduce costs and optimize energy efficiency
identification.

3.The ABB Ability utilization enables the
automation of production processes and their
optimization through data analysis. In particular:

— Allows for configuring automatic scenarios
and responses to various situations. For instance,
the system can be set to automatically shut down
equipment upon detecting abnormal parameters
indicating potential malfunction.

— Enables the tracking of equipment operation
and production processes in real time. For example,
it empowers operators and systems to automatically
respond to any changes, even minor ones, and
determine optimal operating modes for equipment
(based on collected data, the optimal operating mode
can be established to achieve the highest productivity
with minimal costs [2; 5]).

— Enables predicting potential equipment failures
based on historical data. This facilitates planning for
maintenance before significant issues arise.

Through a set of outlined characteristics,
management can establish production process
support systems that, notably in real-time, configure
the utilization of automated solutions to achieve high
productivity and low costs/

4. The ABB Ability application enables real-time
process monitoring and facilitates swift decision-
making based on reliable data. In this context, the
main changes occurring within the outlined scope can
be categorized into the following directions:

— Establishing clear procedures and roles for
operational response. This helps ensure organization,
efficiency, and coordination when addressing
potential issues and situations.

— Identifying parameters critical to production
processes to focus attention on aspects that have the
most significant impact on efficiency and seamless
operation. It aids in enhancing production quality and
avoiding unknown risks.
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Figure 3. Possible changes in production planning systems through ABB Ability.

Note

1. The system can react promptly to any deviations in the production processes. Even minor changes can be detected and considered,

helping to avoid potential issues.

2. The system can provide the ability to predict possible failures and establish optimal operating modes. This helps prevent
uncontrolled stops, reduce the risks of accidents, and ensure stable operation.

3 The system assists in finding an optimal balance between resource consumption, productivity, and production cost. This allows for

a more efficient utilization of materials, energy, and workforce.

4. The system proposes optimal production scenarios and resource planning. This helps avoid inefficient use of equipment and

reduces unnecessary expenses.

5. System changes can be implemented quickly and flexibly through forecasting and adaptation to new conditions.

6. The system can introduce changes to production processes aimed at cost reduction and production optimization.

Source: formed based on [2; 5]

— Planning response scenarios for different
situations enables operators and personnel to react
quickly and thoughtfully. It also involves the ability
to anticipate potential consequences of actions and
choose the most appropriate course of action.

Through a set of the outlined characteristics,
industrial  management  establishes real-time
monitoring systems that minimize deviations from
quality standards and enhance responses to them. Such
a system aids in increasing the accuracy of production
processes, reducing their duration, and improving the
efficiency of manufacturing operations.

5. Using ABB Ability, management can continually
enhance processes based on data analysis and pattern
recognition. It becomes achievable through:

— Identifying areas for improving production
processes. These can encompass realms such as
reducing failures, increasing productivity, lowering
costs, and improving quality.

— Defining areas for result monitoring and
evaluating their effectiveness. It aids in determining
whether set goals have been achieved and how
monitoring processes can be further refined.

— Establishing cyclical processes of data
collection, analysis, implementation of improvements,
monitoring, and updating. It permits the constant
adaptation of approaches and the achievement of
optimal results.

— The formation of continuous improvement
systems by management provides opportunities
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for one-time and batch optimization of production
processes. With ABB Ability system, it allows:

— Conducting detailed data analysis to identify
deviations and find improvement opportunities at
a specific moment. In management, this enables
timely responses to changes, even if they require
short-term adjustments or process modifications.
It aids in swiftly addressing issues and minimizing
deviations.

Conducting deeper batch optimization. It implies
that data analysis and forecasting using management
can identify systemic patterns and periodic variations.
Batch optimization involves thorough analysis and
reconsideration of elements within the production
process to achieve more significant and long-lasting
improvements.

Conclusions from the mentioned problems
and prospects of further research in the given
direction. The research results highlight the
specificity of changes in the industrial management
format due to the implementation of ABB Ability.
This process leads to the following changes in its
structure:

1. Formation of flexible and precise production
planning systems that minimize costs and enhance the
overall productivity of the enterprise's manufacturing
system. Potential changes in production planning
systems through ABB Ability involve gaining
capabilities to react to real-time changes, predict
failures and optimal modes; optimize production
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resources, improve planning processes; and promote
production flexibility and cost minimization.

2. Creation of support systems for the operation of
production equipment and processes, aiding in timely
issue detection and ensuring proper technical support
for equipment operation. It involves configuring the
utilization of automated solutions to achieve high
productivity and low costs.

3. Establishment of real-time monitoring systems
that minimize deviations from quality standards and
enhance responses to them. This system contributes
to increased accuracy of production processes,
reduced process duration, and improved efficiency of
manufacturing operations.

4.The formation of continuous improvement
systems by management provides opportunities
for one-time and batch optimization of production
processes.

5.The establishment of energy consumption
efficiency support systems generates capabilities
for real-time monitoring and analysis of energy
consumption. This enables the identification of
opportunities to reduce costs and optimize energy
efficiency.

Including consideration, the practical imple-
mentation of the highlighted changes in the format and
fundamental characteristics of industrial management
driven by ABB Ability, it will allow us to examine
how this process impacts the organizational culture,
its innovation capacity, and adaptability. Additionally,
it will enable us to analyze the overall effectiveness of
ABB Ability implementation. It is crucial to determine
the extent to which successfully implemented
changes are reflected in key performance indicators
of the enterprise, such as cost reduction, productivity
enhancement, and product quality improvement.
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T. B. Kyniniu, Hayionanvnuii ynigeepcumem «JIvgiecoka nonimexuika». Qcobaueocmi npomuciosozo
MeHeoHcMeHmy 8 ymoeax zacmocyeannsn cucmem ABB Ability.

Anomayia. Mema cmammi nonseac y eusnauyenHi ocobau8ocmeli NPOMUCIO08020 MEHEOICMEHM)Y 6 YMOBAX
sacmocysants cucmemu ABB Ability. Memoouka oocnioxycenns. /locsienenna nocmasnenoi y cmammi memu
301lICHEHO 3d 0ONOMO20I0 MAKUX MemOoOi8 O00CNIONCEHHSA.! J02IYHO20 Y3a2albHEeHHs Md HAYKoeoi abcmparyil,
CMPYKMYPHO20 AHANIZY, AHANIMUYHO20 Memody ma cucmemno2o ananizy. Pesynemamu. Y medicax 0ocniodicens mu
pozensoaemo ABB Ability ne nuwe sax komniekcrull HaOIip yugposux mexHonoziil, nociye ma piuieHs 8io Kopnopayii
ABB, ane i sik cucmemy, sika 3a805Ku OKYCy Ha RIOGUUIEHHT eqheKMUBHOCMI, ONMUMI3AYTI0 GUPOOHUYUX NPOYECi8
ma niOmpumMKy YAPAGNiHHS 6 DIZHUX NPOMUCTIOBUX 2ANY35X, 3MIHIOE (QOpMAmM NPOMUCTIOBO20 MEHEOINCMEHNY
nionpuemcmesa. Kepienuymeo xopnopayii Asea Brown Boveri, xoua i He po3zeonoutye HA36U NIONPUEMCNG, Oe
3aCMOCO8YEMbCA IXHA MEXHOLO02IsL Uepe3 KOMEPYIliHi 0OMedHCeHHs ma KOHGIOeHYIlIHICMb 0aHUX KIIEHMIB, 3a3HAUAC,
wo cmanom na 2023 pik ABB Ability napaxosye 6inbute 63 mucsau Kopucmyeayis (npu ybomy ix KiibKicms Bpo008’Cye
spocmamu). Ilpu ypomy na ocnosi nakonuuenux oanux Asea Brown Boveri suznaueno, wo 3acmocysanisi cucmem
ABB Ability npuzeo0ums 00 cneyughiunux 3min y cmpyKmypi npomMucio8ozo meneoxcmenmy. Li sminu cmocyromscs
HACMYNHUX ACNEeKmig: Cucmem NIAHY8AHHA BUPOOHUYMBA (30Kpema, NiOGUWEeHHSI SHYYKOCMI Md MOYHOCMI
cucmem NIAHY8AHHS SUPOOHUYMEA), cucmem NIOMPUMKU POOOMU SUPOOHUYL020 O0ONAOHAHHL MA SUPOOHUYUX
npoyecis, cucmem MOHIMOPUHZY, CUCMEM NOCMIUH020 800CKOHAIEHHS Md cucmem NiOMpUMKU epeKmusHoCmi
enepeocnoocusanus. Ipointocmposano, wo ABB Ability mooice ennueamu na 6azamo iHwux acnekmie, maxkux aK
VAPAGNIHHA 00CHY208YE8AHHAM, AHANIMUKA 8APMOCMI, YNPAGNIHHA Janylo2om nocmauanns mowo. Ipakmuuna
3Hauywiicmey pe3yniomamis 00caiodycennsn. Bpaxysanns na npaxmuyi euoinenux smin y gopmami ma 6a306ux
PUCAX NPOMUCTIOB020 MEHEOICMEHMY, ulo 8i0bysaiombes nio enausom ABB Ability, oozeonums eusuumu, ax yetl
npoyec 6NAUBAE HA CMAH OP2AHI3AYINHOL KYTbmypu, il iHHOBAYIUHICMYb Ma A0ANMUBHICIbL MA NPOAHANIZYEAMU
3aeanvHy eghexmusHicmo enpogadcents ABB Ability. Badsciugo eusHauumu, HACKIIbKU VCRIWHO 8NPOBAONCEHT
BMIHU 8I000PAdCAIOMBCSL HA KIIOYOBUX NOKAZHUKAX NPOOYKIMUGHOCHI NIONPUEMCIBA, MAKUX 1K 3HUNCEHHSL 6UMPAn,
niOGUWeH S NPOOYKMUBHOCE MA NOTINUWEHHS AKOCME NPOoOyKyii”.

Knrwouoei cnosa: ananimuxa eumpam, YNpaseuiHHa NAHYIO20M NOCMAYAHHSA, GUPOOHUYI cUCMeMU, CeHCOpU,
001AOHAHHS, NIAHYBAHHA.
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