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ANALYSIS OF THE PROBLEMS OF
MANAGING BUSINESS PROCESSES

OF ENGINEERING COMPANIES IN THE
IMPLEMENTATION OF INVESTMENT
PROJECTS

006’cxmom docuioncenns € cucmema ynpasiinis OisHec-npouecamu THICURIPUH206UX Komnanii. B po6omi pos-
2IAHYMO ICHYI0UA CUCTNEMA B3AEMOOTT NPOCKMHUX THCIMUMYMIG, IHHCUHIPUHZ0BUX KOMNAHIT Ma 6UPOOHUYUX NiOnpu-
EMCME, U0 BNPOBAVNCYIOMYb THECCMULITIHI NPOeKMU. S0KPeMa, GUSHAYEHO GIOMIHHOCTMI n0OYA08U bidHec-npoyecie
Y pamiuie 0iUUX NPOESKMHUX YCMAHOBAX A CYUACHUX THICUHIPUHZ08UX KOMNAaNisx. Memodonozis docuioncenns
CRUPAEMBCS HA MEOPEMUYHUT MaA MEMOOOI0ZIMHUT AHATI3 HAYKOBOT imepamypu, Cmamucmuyni Memoou, a ma-
KOJC CROCMeEPeNcerist, NOPIGHANLHULL Memo0, ONUC, BUMIPIO6anis. Buxopucmanns nayxosux memodis docuioncenms
00360JUL0 BUABUMU CAAOKT MICUS MaA NPOMUPIUYS I CUCTEMT YNPABLIHHA OI3HEC-NPOUECAMU.

Pesyvmamu darnozo docuioxrcennst ceiouamo, w0 po3pooKa, nepesipka, y3z00cenis ma 3ameepoAceHHs NPOeKmHO-
KOWmMOPUCHOT DOKYMEHMAIL € OCHOBHUM DI3HEC-NPOUCCOM THICUHIDUNHZOBUX Komnanill. /[osedeno, wo okpecieni bisnec-
npouecu € Hegid eEMHON CKAA0060K insecmuyilinozo npoexmy. Tomy ons ycniwnoi peanisayii npoexmis xKomnauii
3AMOBHUKU 3ATYHAIOMY BEAUKY KLILKICT® 306HIUHIX NIOPAOHUX 0P2aHI3aUill — NPOEKMHE, IHHCUHIPUHZ06T, OYdisenbii
KoMnanii. 36LMvUeHHS YUCLA YUACHUKIS THBeCIMUYITIHO20 NPOUECY SHAUHO YCKAAOHI00Mb NodYd08Yy Oisnec-npouecie,
wWo NPU36o0UmMs 00 3POCMAHHSI CMPOKIE PO3POOKU, NEPECIPKIL, Y3200HCEHHS MA 3AMBEPONHCEHHI NPOCKMHO-KOUMO-
PpucHoi dokymenmauii.

IIposedenis anarisy 003604UL0 BUABUMU NPUYUHI BUHUKHEHHSL He8ION0GIOHOCmel npu podomi 3 DOKYMEeHMAUiEK.
OcrosHUMU npUdUHAMU 30LIDUEHH YACY NEPEGIPKU € CUCIEMHI NPOOIeMU OP2aHi3ayii 63acMO0IT YuacHUKIE npoeKmy.
Busnaueno, wo paniwe ichyroui depaicameni apxieHoi npoexmuo-KoHCMpPYyKmMopcokoi doKkymenmauii, sixi nadasanu
KOMNIEKCHI NOCIY2U <Ni0 KIH0U»> NPAKMUYHO SHUKAU 3 punky. Ha ix micyi 3°seunucy niopsoui opeanisauii, suoxpemieni
31 CKIA0Y BEIUKUX NPOPIILHUX NPOEKMHO-KOHCMPYKMOPCOKUX opeanizauii. Cmeopeni niopsoni opeanizayii npayo-
H0Mb Y PISHUX 6EPCIAX NPOZPAMHO20 3A0E3NCUCHHSL, MOMY CMEOPEHT HUMU KOMNIEKMU OOKYMEHMIE MArmy PisHull
cmynens demanizayii npoexmuux piuens. Y yiiomy, pexomenoosano onmumisyeamu CmuKyeanis 0OKYMeHmie Mix
YUACHUKAMU IH8eCuitinux npoexmie. Peanizauis 3anpononosanux 3axo0ie cmae MOMIUBON0 34 YMOB 6NPOBAONHCECHHS
IHGOPMAUTTIHUX MEXHON02IlL, 3ACHOBAHUX HA CNIALHIL KOMAHONI POOOMI 31 CMEOPEHHS eAeKMPOHHOL MOOeJI.

Kmouosi cnosa: ineecmuyiinuil npoexm, onepavitina OisivHiCmy, NPOEKMHO-KOWMOPUCHA 0OKYMEHMAis,
ONMUMIZAULSL NPOUECTS, THHOPMAUIIHI CUCTIEMU YNPABITHHSL, NAAHYBAHNS OLAIbHOCTII.
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1. Introduction

In recent years, the Ukrainian manufacturing industry
has experienced complications and a decline in some in-
dicators. Markets in which manufacturers felt quite com-
fortable felt a marked decrease in demand, which led to
a drop in production and influenced a decrease in the
number of investment projects. A decrease in the volume
of construction and modernization of industrial facilities
has led to crises. Design institutes, building trusts and
commissioning departments felt significant problems, spe-
cialized in implementing investment projects [1, 2]. As
a result of the systemic crisis, a significant number of
these enterprises and institutions completely ceased to
exist, and some fell into separate design, construction and
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engineering companies with a narrow specialization of the
performed work. Engineering departments of industrial
enterprises, traditionally responsible for the implementa-
tion of investment projects, also underwent significant
reductions and reorganizations.

The current situation indicates that large industrial
associations are forced to create their own engineering
units that are able to be responsible for the whole range of
work during the implementation of the investment project.
Along with this, engineering companies have been created
that do not have complete sets of project specification
and are forced to involve dozens of external contracting
organizations, including design ones [3]. The increase in the
number of participants in the investment process signifi-
cantly complicates the construction of business processes of
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engineering companies, which can be seen in the increase
in the terms of development, verification, approval and
approval of design and estimate specifications.

Issues of managing business processes are given at-
tention in [3-5], in which the authors proved the pos-
sibility of creating highly efficient production at a new
level. A constant analysis of the revealed patterns allows
scientists to determine the conceptual foundations of the
organization of business processes. The study of the na-
ture and characteristics of business process management
is further developed. Thus, the authors of [6-8] help to
adapt the theoretical views of business process manage-
ment with modern market requirements. At the same time,
the practice of managing business processes indicates the
existence of procedural problems in the conditions of en-
gineering companies. Therefore, the issues of managing
business processes are relevant and require further study.

Given the foregoing, the aim of research is to study
the existing problems of managing business processes of
engineering companies. The object of research is the busi-
ness process management system of engineering companies.

2. Methods of research

Management of the business processes of engineering
companies involved in the implementation of investment
projects provides for the creation of a system of relations
between the customer and design, construction, installation
and engineering organizations [4]. The concepts used by
engineering companies differ from highly specialized and
individual design. As a rule, an engineering company is
part of several large enterprises or holdings, each of which
carries out various functions: design, construction, equip-
ment supply and installation, installation work, project
management, technical supervision, engineering support of
investment projects, the following works (repair, service,
maintenance, etc.). At the same time, such companies,
performing turnkey work, have the status of formally in-
dependent, capable of providing services simultaneously
in several areas [3, 6].

The most common types of engineering companies are
companies operating in the field of construction, informa-
tion technology, as well as related fields. At the same time,
companies carry out full management and maintenance of
technical projects, namely:

— planning a place for placing objects;

— solution of legal issues regarding the placement of

facilities;

— engineering inventions;

— design;

— building;

— examination;

— supply and maintenance of equipment;

— commissioning [7].

The main feature of management in engineering com-
panies is a systematic approach and the cooperation of
various methods. Therefore, their main priorities are build-
ing a perfect system of business processes and professional
implementation of innovative solutions [8].

One of the most important business processes of an
engineering company is «Design», associated with the de-
velopment of design and estimate specifications (DES) [9].
At this stage, high requirements and quality standards are
applied in relation to the adopted technical solutions, as

well as their coordination in the framework of the entire
project. Ensuring high quality design and estimate speci-
fications is traditionally achieved through a multi-level
cyclic verification system. A cyclic verification provides
for the coordination of individual sets of specification
and a comprehensive verification of related ones (Fig. 1).

In practice, this procedure involves the preparation of
an explanatory note, the main drawings and functional
diagrams of basic engineering, a master plan in accordance
with the requirements of state standards and building codes.
Verification of design and estimate specification provides
for the integration of adjacent sets of drawings, verified
by specialists from different departments and organizations.
Data acquisition is accompanied by the constant interac-
tion of a large number of participants in an investment
project [10]. This greatly complicates the design process
due to controversy. The repetition of verification cycles
is exacerbated by the problems of implementing invest-
ment projects (Fig. 2).

The increase in working time with specification occurs
due to the appearance of unforeseen approvals and an in-
crease in the number of iterations. As a result of the quality
control of design and estimate specification, specialists form
a list of comments that reflect the comments and sugges-
tions for adjusting the design and technical decisions that
were identified during the audit. The design organization
considers the received letters of comments and provides
a written response to each sent comments. The answer
contains agreement or disagreement with the comments,
explanation or justification of the reasons for the design
decision (for example, it may be special requirements of
state standards or industry normative documents for this
technological unit or special operating conditions, etc.).

After coordinating the answers of the design organiza-
tion’s specialists to the comments made by the specialists
of the relevant departments of the engineering company,
the design organization proceeds to adjust the design and
estimate specification. After the completion of this process,
the corrected specification is sent for re-verification and
approval. The indicated procedure is repeated until the
comments are completely eliminated. In some cases, the
number of matching iterations can reach 5-7 pieces. At
the same time, the average duration of the review process,
the elimination of comments and the approval of the final
version of the set of design and estimate specification are
from 2 to 10 weeks. The duration of this business process
directly depends on the qualifications of the contractor’s
specialists involved, the current workload of the contrac-
tor’s specialists and other uncontrolled factors. The cal-
culation of the total time spent on DES set verification,
it is advisable to calculate by the formula:

T=ty+ty+ s+ttt

where T — the total time spent on DES verification, days;
ty — time for sending DES from the developer to the chief
project engineer (CPE), days; ¢, — time for processing received
files sent to profile specialists of the design, engineering and
construction department, days; ¢3 — time to verify received
files by specialized specialists, days; ¢; — time for execution
and approval of a letter of consideration of specification,
days; t5 — time to processing letter, referral to the contrac-
tor by the CPE, days; tg — reaction time of the contractor
to the letter of consideration and DES adjustment, days.
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DES MULTI-LEVEL CYCLIC VERIFICATION SYSTEM
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Fig. 1. The system of multi-level cyclic verification of design and estimate specifications (DES):
CPE — chief project engineer; DM — design management; ECM — engineering and construction management
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Fig. 2. The verification flowchart of the set of design and estimate specifications: DS — design specification

3. Research results and discussions

The main reasons for increasing the verification time
are systemic problems in organizing the interaction of
project participants. This is confirmed by the fact that
external companies that previously were holders of archival

design specification for reconstructed objects and provided
comprehensive services for the design of large turnkey
investment projects almost disappeared from the market.
In their place appear contractor organizations that have
been singled out from the composition of large specialized
design organizations.
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At the same time, the created contracting companies
specialize in certain types of design and development work
and develop individual brands of design specification. Each
individual contractor provides the result of its work in
the form of separate sets of specification of the corre-
sponding brand. The work performed in different versions
of the software has varying degrees of detail of design
decisions. At the same time, the situation is complicated
by a significant shortage of qualified design specialists
with the necessary skills and experience in implementing
large investment projects. All this increases the time of
working with documents and imposes risks of increasing
the cost of investment projects.

4. Conclusions

The study shows that in connection with emerging
problems it is necessary to improve the business process
management system, namely:

1) optimize the integration of documents by ascertain-
ing the features of the location of technological objects
in the design areas;

2) eliminate DES errors, bring it into line and form
a unified information database.

The practical implementation of the proposed recom-
mendations should be accompanied by the introduction of
the latest information programs that will optimize business
communications and facilitate the DES verification. Improv-
ing the integration quality of layout decisions made by
various contractors can be achieved through the cooperation
of project participants in a common team and a single
information space. The predicted effect is able to reach
20-30 % of current indicators due to a decrease in the
total cost of investment projects.
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