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RISK MANAGEMENT DESIGN OF INVESTMENT PROJECTS
AT POWER GENERATION ENTERPRISES

JEL Classification: A23; D81; L92

V. Kotelenets
R. laresko

Electric power industry as a leading energy sector of Ukraine needs constant renewal and de-
velopment. Therefore, realization of investment projects aimed at the modernization and reconstruction
and at the construction of new power generation enterprises is appropriate. Since the process of project
implementation is accompanied by a number of risks, in this case, a question arises as to the necessity
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of designing risk management of investment projects. Resolving this issue has become the purpose
of the study, for which theoretical and empirical methods of scientific knowledge have been used. Risk
management is an effective tool by which risks are minimized and the planned project objectives
are achieved. As a result of the research, the scientific and methodical approach to the design of risk
management of investment projects at power generation enterprises has been improved. The basis
of the study is the project for construction of power units No. 3, 4 at Khmelnytska nuclear power
plant. The design was based on the identification of project characteristics that form the background
of the risks. The expediency of taking into consideration the type of contract for the further
redistribution of risks between project participants has been determined. The necessity of risk
management integration using the system, process and situational approaches has been revealed.
The details of the business process "risk management" which is aimed at the integrity of the investment
project management, and the support of both basic and providing processes have been described.
Thus, the integration of risk management through systematic, process and situational approaches
provided an opportunity to shift the emphasis of risk management from the corrective function to
the preventive one. The description and specification of the process of risk management formed
the basis of the recommendations for management of investment projects at nuclear power plants.

Keywords: risk management, investment project, power generation enterprise, system approach,
process approach, project management.
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NMPOEKTYBAHHA PUSUK-MEHEOXMEHTY
IHBECTULLIMHUX NPOEKTIB EHEPFETUYHUX NMIANPUEMCTB

Komeneneub B. I.
Slpecbko P. C.

EnekTpoeHepreTuka gk nNposigHa rany3sb eHepreTukn YkpaiHu notpebye nocTinHOro OHOBMEHHS
Ta po3BUTKY. TOMY OOUINMBHUM € peanisaList iHBECTULIMHUX NPOEKTIB, CNPAMOBaHMX HA MOLEPHI3aLLito
i PEKOHCTPYKLUil0 Ta OyAiBHMLUTBO HOBMX MOTY>XKHOCTEWN MiANPUEMCTB enekTporeHepadii. OcCKinbku
npouec peanisauii NPOEKTIB CyNpoOBOAXKYETLCA HU3KOKO PU3UKIB, TO B TaKOMY pasi NocTae NUTaHHS
LWoao HeobXiAHOCTI Yy MPOEKTYBaHHI PU3MK-MEHEIKMEHTY iIHBECTULIMHMX NpPOoeKTiB. BupileHHs
LbOro NUTaHHS CTaro MEeTOK NPOBEAEHOro AOCHIAKEHHS, AN 34INCHEHHSA AKkoro 6yno BUKOPUCTaHO
TEOPETUYHI Ta eMNipUYHi MeToan HayKOBOro Mi3HaHHA. PU3NK-MEHeIKMEHT € TUM [Oi€BUM iHCTPY-
MEHTOM, 3a PaxyHOK SIKOrO MiHIMIi3yl0Tb PU3MKM Ta OOCAralTb HaMIYeHUX Linien NpoekTy. Y pesynbTarTi
OOCNifXEHHs BAOCKOHANEHO HAYKOBO-METOAMYHUI NiaXid 0O NPOEKTYBAHHSA PU3MK-MEHEMKMEHTY
iHBECTULINHOIO NPOEKTY eHepreTUYHOoro nignpuemcrea. 3a OCHOBY B OOCHIMKEHHI Oyno B3ATO
NPOEKT 3i cnopymkeHHsA eHeprobnokis Ne 3, 4 XmMenbHULBKOT aTOMHOI eneKkTpocTaHLUil. [poekTyBaHHs
I'PYHTYBasiocb Ha BU3HAYeHHi 0COBNMBOCTEN iIHBECTULIMHOIO NPOEKTY, KOTPi (POpMYy0Tb NnepesymMoBu
BUHUKHEHHS pPU3MKIB. BuU3HayeHO [OOUINbHICTL ypaxyBaHHA TUMY KOHTPaKTy ANA nogarnbLlioro
nepepo3noginy puU3uKIB MK ydacHMKaMu NpoekTy. PO3KpuTO HeobXigHiCTb B iHTerpauii puauk-
MEHEPKMEHTY Ha OCHOBI CMCTEMHOIO, MPOLIECHOrO i cUTyauinHoro nigxofis. 34iicHeHO AeTanisauito
npouecy "puU3nK-MeHeKMEHT", CNPSAMOBAHOMO Ha UiMICHICTb CUCTEMM YyNpaBMiHHA IHBECTULIMHM
MPOEKTOM, Ta NIATPMMAHHS iHLLUMX NPOLECIB: SIK OCHOBHUX, TaK i 3abe3nevyBanbHux. OTxe, iHTerpauisa
PU3NK-MEHEKMEHTY LUMASIXOM 3aCTOCYBaHHS CUCTEMHOrO, MPOLIECHOro Ta CUTyauinHOro nigxoAis
Hagana MOXNMBOCTI 3MICTUTU aKUEHTU ynpaBriHHA PU3UK-MEHEOXKMEHTY 3 KOpUryBanbHOI! dOYHKLiT
Ha npeseHTMBHY. Onuc Ta geTanisauia npouecy pu3nK-MeHemIXXMEHTY NArMM B OCHOBY pekoMeHaaLiv
Ons yrnpaseriHHA iIHBECTULIMHMMW NPOEKTaMN Ha aTOMHUX eNeKTPOCTaHLisX.

Knroyosi crioga: pusnK-MeHeXXMEHT, iHBECTULIMHUIA MPOEKT, NiANPUEMCTBO eneKkTporeHe-
pauii, cucteMHuin Nigxig, npouecHWin Nigxig, ynpasniHHA NPOEKTOM.
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NMPOEKTUPOBAHUE PUCK-MEHEOXXMEHTA
WHBECTULMOHHbIX MPOEKTOB SHEPIFETUYECKMUX NPEANMPUATUN

KomeneHney B. T.
Slpecbko P. C.

OrnekTpoaHepreTMka Kak Befyllasi 0Tpacib 3HEPreTUKM YKpauHbl Hy>XOaeTcs B MOCTOSAHHOM
obHoBneHnn n passutun. NoaTomy LenecoobpasHbiM ABNSETCA peanusauns MHBECTULMOHHbBIX
NPOEKTOB, HaMpaBEHHbIX HA MOAEPHN3ALMNIO N PEKOHCTPYKLMUIO N CTPOUTENBCTBO HOBLIX MOLLHOC-
Ten NpeanpuaTui anekTporeHepaumn. MNMockonbKy npouecc peannsaumm NpoeKToB COMpoBOXaaeTcH
PSAOM PUCKOB, TO B TaKOM Crlydae BO3HMKaeT BOMPOC O HEOOGXOOMMOCTU NMPOEKTUPOBAHUSA PUCK-
MeHePKMEHTa MHBECTULMOHHBLIX NPOEKTOB. PelleHne gaHHOro BOnNpoca CTano Lenbo NpoBeaeHHOro
nccneaoBaHust, AN OCyLLECTBEHNSA KOTOPOro 6bInn NCNonb3oBaHbl TEOPETUYECKME N AMIMPUYECKME
MeTOAbl HAY4YHOrO NO3HAHWA. PUCK-MEHEI)KMEHT BbICTYNaeT TeM AEeNCTBEHHBbIM MHCTPYMEHTOM, 3a CHET
KOTOPOro MWUHUMMU3MPYIOTCA PUCKM M OOCTUralTCs HaMeYeHHble LUenu npoekta. B pesynbrarte
NCCnegoBaHUs YCOBEPLUEHCTBOBAH Hay4YHO-METOOMYECKMI MNOOXO4 K MPOEKTUPOBAHUIO PUCK-
MEHEMKMEHTA MHBECTULIMOHHOIO NMPOEKTa SHEPreTUYECKoro npeanpuatus. 3a OCHOBY B MCCRegoBaHNN
ObIn B3ST MPOEKT MO COOPYKEHUIO 3HeprobriokoB Ne 3, 4 XMenbHULKON aTOMHOW 3M1EKTPOCTaHLNN.
MpoekTnpoBaHMe 6a3npoBanock Ha onpeaeneHnn ocobeHHOCTEN NHBECTULIMOHHOIO NPOEKTa, KOTopble
hopMUpyIOT NPeanoChINKN BO3HUKHOBEHUS puckoB. OnpeaeneHa LenecoobpasHoCcTb yveTa Tuna
KOHTpaKTa 4ns AanbHenwero nepepacnpeneneHns puckoB Mexay y4actHMkammu npoekta. Packpbita
HeobX0aNUMOCTb MHTErpaunn pUCK-MeHeaKMeHTa Ha OCHOBE CUCTEMHOTO, MPOLECCHOro U CUTyauu-
OHHoro nogxogoB. OcyulecTBneHa geTannsauma GusHec-npouecca "pUck-MeHeAKMEHT", KOTOPbIN
HaueneH Ha LenoCTHOCTb CUCTEMBI YNpaBneHNss MHBECTULMOHHBIM NPOEKTOM, U MNOAAEPKKN OAPYrX
OM3HEeC-NPOLIECCOB: Kak OCHOBHbLIX, Tak U obecneymBarowmx. MITak, MHTerpauust puck-MeHepKMeHTa
nyTemMm NPUMEHEHUSI CUCTEMHOrO, NMPOLIECCHOMO M CUTYaUMOHHOro NOAXOAOB Aana BO3MOXHOCTb
CMECTUTb aKUEHTbl YNpaBneHnsi PUCK-MeHepKMeHTa C KOPPeKTUpYoLen YHKLUUM Ha NPEBEHTUBHYIO.
OnucaHne n geTtanumsauus npouecca puUck-MeHeIKMeHTa Iierfa B OCHOBY pekOMeHOauum ans
ynpaBneHns MHBECTULMOHHBIMU NPOEKTaMN Ha aTOMHbIX 3NEeKTPOCTaHUMSX.

Knroyesbie criosa: pUCK-MEHEeIPKMEHT, MHBECTULIMOHHBI NPOEKT, NPpeanpuaTne anekTporeHe-
pauun, CUCTEMHbIN NOAX0A, NPOLECCHBIN NOAX0A, yNpaBrieHne NPOeKTOM.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Rising domestic demand for electricity makes power
generation enterprises implement investment projects for
reconstruction and modernization and for construction of new
capacities. Implementation of investment projects at power
generation enterprises is accompanied by a number of risks
that can lead to negative consequences, for example the
exceeded estimated costs. There is a question about the
necessity of designing risk management, which is aimed
at the achievement of planned project objectives with minimal
losses. The risk management of a project is an important part
of it. It is based on the principle statements of a management
system of a company.

A great contribution to the development of theoretical
principles and applied recommendations to solve the problems
of risk management implementation of investment projects
was made by such native and foreign scientists as: Gra-
cheva M. V., Kaplan R., Katasonov V. Yu., Korolkova E. M.,
Martsynkovskiy D. A., Simon P., Sekerina A. B., Hilson D., Shlo-
pakov A. V., Soin K., Collier P., Yima R., Castaneda J., Doolen T.,
Turko M. O., Tumer |, Malak R., Feng G., Chang-Richards Y.,
Wilkinson S., Ti Cun Li etc. [1 — 11]. The scientists Galsanov B. B.,

Manaienko I. M., Notovskyi P.V. [12 — 14] dedicated their
works to the organization of risk management at power distri-
bution enterprises. Zubakin V. A., Kalinchik V. P., Koko-
rina M. T., Pavlova O. C. [15 — 17] and others made a great
contribution to proving the necessity of risk management at
power generation enterprises.

However, these scientific achievements do not fully
include the specifics of Ukrainian realities. On the one hand,
these achievements are subject to the legislation require-
ments, and on the other hand, they are affected by the inter-
national factors.

That is why there is a need to develop conceptual
statements about the design of risk management of invest-
ment projects at power generation enterprises.

The object of the article is a scientific-methodical and
practical study of risk management of a project, which is
based on system, process and situational approaches.

The following theoretical and empirical methods were
used in the study: analysis and synthesis were used for
studying the scientific works on the topic and identifying those
issues that have not been fully investigated; a system
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approach was used for the definition of management of
investment projects and the expediency to integrate risk
management into the system; a process approach was used
for designing risk management of a project as a providing
process; a situational approach was used to consider the risk
management in terms of risk situations that other processes
of the system project have.

The development of nuclear energy and industry will
play an important role in the Energy Strategy of Ukraine up
to 2030. By 2030 the strategy will have involved the con-
struction and putting into operation new nuclear power
units [18, p. 55-56]:

« construction of power units No. 3, 4 of Khmelnytska
nuclear rower plant (NPP) (Kh3Kh4);

« construction of units at new nuclear sites;

+ construction of new units at the available nuclear
sites (including the replacement units to be decommissioned).

The Kh3Kh4 project was taken as a basis for further
research. For successful implementation it is reasonable to
project risk management, which will focus on the integration
of three key approaches in management: system, process
and situational.

Analysis of the feasibility study (FS) of project Kh3Kh4
revealed its key features, that form the risk background of the
investment project.

1. Implementation in the face of great bureaucracy.

The Cabinet of Ministers of Ukraine (CMU) approves
the feasibility study as the cost of the project exceeds
100 million USD.

However, before you approve the feasibility study in
the CMU, you must obtain permission of at least five go-
vernment agencies: the Ministry of Finance of Ukraine (MF),
the National Commission for State Regulation of Energy and
Utilities (NCSREU), the Ministry of Regional Development,
Construction and Housing and Communal Services of
Ukraine (Regional Development), The Ministry of the Energy
and Coal Industry of Ukraine (MECI), the Ministry of Justice
of Ukraine (MJ). The process of approval of the feasibility
study aims to achieve consensus between the company, which
implements the project, and these bodies. It lasts from 3 to
6 months. As a result, there is a risk of delay of the start of the
investment project, a renegotiation of its components, re-
approval of the project.

2. Capital intensity of the project.

The estimated project cost is 36 456 608 million UAH,
that is why budgetary appropriations and funds of the
company "Energoatom” are not enough for this project. So
funding for the project is possible involving credit from IFI
secured by the state guarantees.

3. Insufficient financial stability of the power gene-
ration enterprise.

The project will be implemented by loans. So there is
a question about the service of the loans. Therefore, finding
sources of loan repayment requires a clear justification. One
source is the inclusion of the investment component to the
tariff for selling electricity by nuclear power plants (NPPs).
In such case, there is difficulty in the process of harmoni-
zation of the project feasibility as to the tariff surcharge for
NPP and getting permission from the National Commission
for State Regulation of Energy and Ultilities, which sets rates.
The process of negotiations requires additional time that has
a negative impact on the financial stability of the company.

4. The long term realization.

The investment projects of building new power units at
nuclear power plants involve step-by-step works and im-
plementation of measures that focus on long-term realization.
The time length of investment expenditures and getting

benefits requires consideration of value changes of money in
time, inflation, changes in the political and economic situation
and uncertain result. However the peculiarity of the Kh3Kh4
project is also its implementation history, which goes back to
the mid-80s of the last century and continues to this day.

5. The political and economic situation.

The political, economic and social situation in the
country has become worse because of a series of negative
events such as revolution, changing political parties, a sweep
of hostilities in eastern Ukraine that has a great impact
on investments of enterprises in power generation and reali-
zation of investment projects. So as a result, the date
of putting power generation units Kh3Kh4 into operation was
changed from 2016 — 2017 to the years 2020 — 2021.

6. The uniqueness of the project.

Each project is unique with its own characteristics,
that are not identical to other similar projects. Construction of
a nuclear power unit is a high-tech performance and highly
intellectual complex work on the innovative basis, aimed at
the safe operation and smooth functioning after construction.
So the implementation of such a complex work requires
the attraction of highly skilled professionals with experience
in design, construction, putting into operation and operation
of nuclear power units.

For the design of risk management of a project it is
more reasonable to take into consideration the type of contract.
According to the approved edict of CMU of 4 July 2012 [19],
the Kh3Kh4 feasibility study indicated that the project had to
be realized. Accordingly, the main funding scheme was adopted:
20 % of units were to be paid by the tariff component of "Energo-
atom" and 80 % by were to be covered by loans, that would be
provided under the intergovernmental agreement between
Ukraine and the Russian Federation (RF) [20, p. 26]. However,
after signing the agreement, Russia has not fulfilled its obli-
gations. In addition, another factor that influenced the suspension
of the project was a political risk, which had not been taken into
consideration in the feasibility study. Thus, the neglect of po-
litical risk showed how important further implementation of risk
management to complete the project will be.

Nowadays the project conditions have changed and
one of the potential partners in completing the construction
of power units Kh3Kh4 can be the Czech company "Skoda" [21].
According to the agreement which had been signed between
Ukraine and Russia in accordance with the contract on
a "turnkey bases", Russia assumed a great part of the risks.
It is reasonable to distribute responsibilities between the
Ukrainian and Czech parties and other involved stakeholders
because conditions and sources of funding for the project
have changed. In this case, a solution to funding issues,
minimizing risks and delegation of responsibility is project
financing (PF). All project participants, risk assessment, pro-
ject operations are indicated in the PF schemes; responsibilities
for operations and risks and the ways to minimize them are
identified there.

It was planned within the project Kh3Kh4 to attract
such members as public authorities; a regulatory body; an
operating organization; a general contractor; an architectural
and engineering firm (the general designer); subcontractors;
a supplier of equipment and systems; a supplier of fuel;
consultants. However, if the future project is implemented
within the PF, according to the loan agreements and contracts
the participants of the project will be the lender, insurance
companies and guarantors. The main PF member is the
creditor, who accepts risks completely or partially related to
the implementation of the project. Payment obligations of the
loan recipient are paid solely or mainly due to cash proceeds,
that are received from the sale of the project.
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Including the high level of risk, each project participant
seeks to secure himself against default within the contracts.
Risk management is a system that involves step-by-step pro-
cedures aimed at achieving optimal results (in terms of profit-
ability and reliability), evaluation of risk situations and minimi-
zation of the project risks, providing financial stability for all the
project participants. It must be integrated into all phases of the
project and into the project management system in general.

Risk management must be integrated into the system
because the project management system consists of interrelated
elements such as people, structure, tasks, technologies and pro-
cesses. The integration of risk management of a project should
be implemented by means of a process approach, because busi-
ness processes (basis and providing) of the project management
are carriers of risk situations. In this case, risk management is
a preventive function, which ensures the integrity of project man-
agement and supports all business processes of the system.

75

According to paragraph 3.4.1 of the International
Standard 1SO 9000: 2005, a process is a set of interrelated
and interacting activities, which transforms inputs into out-
puts [22]. In this case, the business process of risk man-
agement (RM) can be presented schematically as shown
in Fig. 1.

The risk manager is responsible for the process, he
creates an organizational infrastructure for risk management
at the company and develops main provisions and guidelines
related to these activities. The ideological task of the risk
manager and his team is the development of the basic
principles of risk management in the organization [4, p. 66].
It is necessary to prescribe script actions for each subprocess
that a risk manager should follow. During implementation
of the business process he is responsible for correction of
the scripts according to the changes in the external and inter-
nal context process.

Control and monitor the effectiveness of decision-
making for the risk management of the project

Decision-making

Information

support
(project features,
type of contract,
management

ENTRANCE >

Process "RM"

Ensuring
acceptable risk
levels in achieving
the objective

A\ 4

EXIT

of project

of the project

Resource

Control and monitoring of the acceptable level
of expenditures of the necessary resources for
the risk management of the investment project

Fig. 1. A business process scheme
of risk management in an investment project (developed by the authors)

If the business process gets the code PrP.1, its
components will get the subprocess codes PrP.1.1, PrP.1.2 ...
PrP.1.n. Subprocesses of RM are: risk identification, analysis,
evaluation of the identified risks, development of a risk
management plan, monitoring and risk control, preparing
reports on risks etc. According to the international standard
ISO 31000: 2009 "Risk Management — Principles and Guid-
ance" [23], the business process of RM interacts with such
components as communication and consultation, the database
of the project risks, setting the context. A detailed scheme of
the business process is shown in Fig. 2.

The business process RM, which is a providing
process should be focused on supporting the basic processes
of the project. These include: BP.1 Design; BP.2 Purchase of

goods; BP.3 Construction work; BP.4 Putting into operation;
BP.5 Operation. Each basic process has a subprocess, which
is implemented step by step. Integrity and sequence of
subprocesses of basic processes depend on the integrated
process RM. Fig. 3 shows the function of subprocesses
providing the process RM in accordance with the basic
processes of project management. Moreover it is expedient to
note that subprocesses PrP.1.1 — 1.4 (identification, analysis,
risk assessment and development activities of management
work in parallel with the BP.1 (design) and PrP.1.5 (risk
monitoring) works during the implementation of the process
BP.2 — 5 (Procurement of goods, Construction, Commissioning,
Operation). The approach involves prevention of project risks
and leads it to a successful completion.
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Kh3Kh4 feasibility study includes the concept of
governance, which involves such business processes as:
development and keeping to schedules, quality assurance,
cost management [24, p. 9]. Risk management in this concept
takes place in block decisions on the implementation of
corrective measures, i.e. risks are taken into consideration
after becoming apparent. In the authors' view, this approach is
not effective because it does not perform a preventive function.
These business processes at power generation enterprises
refer to support processes (providing processes). So a block
diagram of providing project management processes Kh3Kh4
including the statements of risk management is shown in Fig. 4.

Risk management of the project, which is integrated
into the management system, must correspond to the following
characteristics [1, p. 64—65]:

1) application of a systematic approach to risk
management, which involves integrity, complexity, system's
ability to integrate new elements;

2) integration with the risk management of each par-
ticipant who is involved in the project, i.e. correspondence to
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the strategies of economic security, companies, banks, insurance
companies, etc., and operational features;

3) correspondence of goals and objectives of the
project, defining the highly specific nature of decisions within
the project management system;

4) focus on risk situations that affect the deterioration
of the financial stability of the company;

5) support to other basic and providing business
processes for successful implementation of the project.

Risk management is an effective tool for monitoring
deviations in individual business processes, that take direct
part in the implementation of an investment project. Constant
monitoring and control of risk-making factors, abnormal and
emergency situations can prevent the emergency and increase
the effectiveness of the investment project. The systems approach
gives an opportunity to identify the investment project management
system, its elements and processes (risk management is integrated
into them). The process approach in management of the investment
project makes it possible to implement new business processes
and support its basic and providing processes.

Providing processes(PrP)
management of investment

projects
PrP.1 Risk- i
| I| management * - -*q
Devlngzment MPLP'?}n | . PIP.4 T
and adherence = acoas?s g [ e nsuring
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of the new risk

v

Delayed/poor
implementation

of preventive measures
to control risk

Determining the source
of the event (risk forming
factors, risk situation)

Defining the nature
of the event (single
event, trend)

Mitigation of risk
and the implementation
of preventive measures for
adjusting its management

Elimination of consequences
of implementing risk bringing more
information to the passport risks,

development of risk management measures

Fig. 4. A scheme of providing management processes in the investment project Kh3Kh4,
including the statements of risk management (compiled by the authors, using [24, p. 9] as a basis)
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Designing risk management of investment projects,
which is implemented by power generation enterprises, requires
a combination of system, process and situational approaches
for visualization of management of their basic stages. The de-
composition project management system can prevent risk
situations by using the tools of risk management.

The originality of the study is in the improvement of the
investment project management concepts of the development
of scientific and methodological basis for designing risk man-
agement, using the system, process and situational approaches
on the integration basis in risk management and turning the
focus of the risk management from the corrective function to
a preventive one. It is based on the determination of the back-
ground of the risks that are specific for a certain investment
project at a power generation enterprise.

The practical value of the study is in the detailed de-
scription of the process of risk management for the investment
project at the plant.

Further scientific research will be focused on the eval-
uation of procedure effectiveness in risk management in the
context of the feasibility of using its equipment.
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