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BES3IIEKA ITPOITECY BUPOBHUIITBA BOJAOIIOCTAYAHHS TA KAHAUJIISAHIT:
ABTOMATHUKA KOHTPAKTHU K IHCTPYMEHT IIOKPAIIEHHA UOTO

ANNOTATION

The article suggests the use of automation contracts as an
effective economic tool that will provide improved safety and re-
liability of water supply and sanitation systems in Ukraine. The
specific aspects that should be reflected in the significant terms
and contract’s annexes have been determined. The expediency of
their primary concluding for automation of drinking water treatment
technological processes has been substantiated.
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AHOTAUIA

Y cTatTi NPONOHYETLCA BUKOPUCTAHHSI KOHTPAKTIB Ha aBTOMa-
TM3aLilo K e(PEKTUBHOTO €KOHOMIYHOIO IHCTPYMEHTY, SKUA AacTb
3mory 3abesneynTy NigBMLLEHHA piBHA Oe3nekn Ta HagilHOCTI
(PYHKLOHYBaHHA CMCTEM BOAOMNPOBIAHO-KaHani3auiHoro rocno-
napctea YkpaiHu. BusHaueHo cneumdiyHi acnekTu, siki MOBUHHI
MICTUTW iCTOTHI YMOBM Ta fOAATKM [0 3a3HAYEHUX KOHTpakTiB. O6-
I'PYHTOBAHO AOLINBHICTb NEPLLIOYEProBOro ix yKnagaHHs Ans aBTo-
MaTu3aLii TEXHOMNOrYHMX NPOLIECIB NiArOTOBKM NUTHOI BOAM.

Knro4yoBi cnoBa: KOHTpakTy Ha aBTOMatu3aLilo, foKarnbHa
aBTOMaTM3alisl, CUCTEMU BOAOMOCTAYaHHS.

AHHOTAUUA

B cratbe npegnaraetcs UCMOSb30BaHWE KOHTPaKTOB Ha aB-
TOMaTM3auMIo kak 3hHEKTUBHOMO SKOHOMUYECKOTO UHCTPYMEHTA,
KOTOPbIA NO3BONMT 06ecneynTb MOoBbILEHNE YPOBHS Ge3onacHo-
CTU N HafEXHOCTU (PYHKLMOHMPOBAHUA CUCTEM BOZOMNPOBOAHO-
KaHanm3aumnoHHOro xo3siicTea YkpavHbl. OnpeaeneHsl cneumdu-
YecKne acnekTbl, KOTopble AOMKHbI ObITb 0TOBPaXeHbI B YCIOBUAX
1 NPUIOXEHNSX K YKa3aHHbIM KOHTpakTam. O6ocHOBaHa Lienecoo-
BpasHOCTb X NEPBOOYEPESHOIO 3aKIMIOYEHUS A1 aBTOMATU3aLum
TEXHOSOMMYECKUX NPOLLECCOB NOATOTOBKN NUTHEBOW BOAbI.

KntoueBble crnoBa: KOHTPaKTbl HA aBTOMaTW3auuio, fokanb-
Hasi aBTOMaTM3aLusl, CUCTEMbl BOLOCHaOXeHWS.

Problem setting. The possibility of solving a
vital task for the country — providing the pop-
ulation of Ukraine with drinking water in suffi-
cient quantities and of good quality depends on
the safety and reliability of water supply and san-
itation systems (WSS). Of course, the safety and
reliability level of these systems greatly depends
on optimized modes performed in their operation.
Besides, the «Guidelines for the development of
optimization schemes of centralized water supply
system and sanitation» [1, p. 3.8.2] states that
perspective direction of these systems develop-
ment is their automation, which makes it possible
to achieve substantial increase in the water sup-
ply quality and reliability.

However, in the conditions of total decline
of the WSS the task of automation of their pro-
duction processes has only declarative character,
as far as economic mechanisms of its realization

have not been developed at the state level, and in
the conditions of lack of investment and absence
of the state grants municipal water supply util-
ities are incapable of executing this task inde-
pendently. Therefore, the search of effective eco-
nomic mechanisms of the solving the task of the
water supply systems automation acquires special
scientific and practical significance, because the
health level and life-span of Ukrainian nation will
depend substantially on its successful decision.

Recent research and publications analysis.
A great deal of research made by the domestic
and foreign scientists is devoted to the study of
the WSS of Ukraine, the implementation of the
advance experience of the developed European
countries, the comprehensive analysis of vari-
ous economic mechanisms of cooperation with
specialized companies-contractors in the condi-
tions of dilapidated economy and imperfections
in national legislation (concerning public-private
partnerships in particular) and others. Due to the
limited size of the article there is no reason to
enumerate all of them (the bibliography list con-
tains only a small number of them).

Unresolved issues. All the above mentioned
researches don’t define any economic mechanisms
and tools available for municipal water supply
utilities that can be used for automation (total or
local) of the water supply systems functioning.

The research objective is to suggest the use
of automation contracts as economic tools for
solving the problem of the municipal water sup-
ply system automation in Ukraine in order to
improve its safety and reliability in the condi-
tions of decline of WSS, the lack of its invest-
ment and the absence of the state grants.

Key research findings. Undoubtedly, in the
conditions of political instability in Ukraine it
is almost impossible to attract investors for car-
rying out capital investment in the water sup-
ply systems development (especially by means of
their automation) due to the extremely high risk
of investment default. However, the world prac-
tice shows, that the urgent tasks in the municipal
sector can be solved not only by attracting large
investment income and by concluding capital-in-
tensive contracts with private companies and
international financial institutions (concession,
long-term leasing with investment obligations,
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etc.), but it can be possible due to the short-term
but clearly planned and mutually beneficial coop-
eration with specialized companies, enterprises
and others. In particular, in the developing coun-
tries (nowadays Ukraine belongs to this group)
the cooperation on the basis of service contracts
has become widely spread in the water and waste-
water sector [2, p. 20-21].

The essence of the above mentioned contracts
lies in the concluding (according to the compet-
itive principles) of the agreement between the
utility and the private company with clearly
defined legal obligations of the parties [3, p. 24;
4, p. 7; 5, p. 175]. In this case, the right for facil-
ity ownership and management functions perfor-
mance remains in the municipality that bears all
the risks of such cooperation [6, p. 390; 7, p. 3-4;
8, p. 81; 9, p. 46]. Bank loans can be included
for implementation of relatively capital-inten-
sive projects [10, p. 17], though, at the request
of the contractor the latter can also take part in
the investment project [4, p. 7]. The aim of such
cooperation lies in the services reliability increase
[4, p. 7; 11, p. 9], their prime costs reduction and
the quality improving [3, p. 23-24].

Each party of the partnerships pursues their
own interests in such cooperation. The munici-
pal utilities benefit lies in the ability to borrow
technical experience from the private partner
and in the cost optimization [9, p. 46; 3, p. 24].
The service contracts are attractive for private
companies from the point of view of the grad-
ual eminence and authority acquisition ensuring
a stable market in their future activities and (in
some cases) privileges and preferences [6, p. 390;
12, p. 13; 13, p. 12]. The scientists offered dif-
ferent terms of such agreements concluding: 1-2
years [14, p. 9; 2, p. 21; 15; 16, p. 380]; 1-3 years
[3, p. 23; 17, p. 12; 18, p. 20; 19, p. 169; 20, p. 9];
2-3 years [11, p. 9; 4, p. 7]; 3-5 years [21, p. 170;
22, p. 98; 23, p. 83; 24, p. 217] and so on.

Having fulfilled comprehensive analysis of the
specific characteristics of the service contracts
in the above mentioned sources we can formulate
the conclusion that they assure a local techni-
cal effect by means of successful decision of the
determined tasks (which are very important for
municipal water supply utilities). In particular
this applies the cases when the enterprise doesn’t
have necessary practical experience and/or mate-
rial resources for performing certain types of
work (often of single-action or of non-specialized
character).

The production processes automation at the
municipal water supply and sanitation utilities is
one of the types of these activities. Taking into
consideration the fact that neither the state nor
the municipal treasury are able to allocate the
necessary funds for extensive water supply and
sanitation automation, we find it appropriate to
conclude the service contracts as widely as possi-
ble (in this case automation contracts) with spe-
cialized companies for performing the automation

tasks at the local level, such as the automation of
individual structural components of the general
water supply or sanitation systems.

Absolutely, the possibility of interaction of
the separate automated systems at facility level
and, in necessary cases, their transformation into
a single automated system of water supply of
higher (local) level, should be envisaged and tech-
nically provided in advance. The main functions
of the total automated system will be:

- automatic technological processes manage-
ment according to preset modes;

- automatic control of technological equipment
modes;

- automatic technical state control of the water
supply system’s structural components;

- automatic technological parameters adjust-
ment of the water supply system in order to
achieve the standard indicators of drinking water
quality and minimal power consumption.

Functional and structural analysis of the
urban water supply and sanitation systems sug-
gests that first of all the automation contracts at
the local level should be concluded for:

- intakes surface and ground water structures;

- pumping stations and installations;

- water treatment plants;

- water pipes and water supply nets;

- storing water tanks.

Thus, in order to prevent possible misun-
derstanding in relations between partners, it is
advisable to emphasize in significant terms of the
automation contracts that the private contractor
must strictly observe the agreement’s annexes
requirements, which should clearly establish both
general and specific technical requirements of the
water supply utility to its subordinate structure
that is the automation subjects. For example, dur-
ing the contracts concluding for the automation
of a single pump station or installation, which are
structural components of the water supply and
water distribution system, the water supply util-
ity should include the preventive requirement to
ensure the interoperability of this structure with
the other pumping stations of the total water sys-
tem (especially local pumping stations), as well as
with regulating tanks and regulation devices for
conduits and networks. Moreover, the automatic
system management as a whole should ensure the
supply of the necessary daily volumes of water at
the lowest total cost of capacity (under condition
of simultaneous operation of all pump units), the
value of free not lower than necessary network
pressure, the lowest possible energy consumption
per unit of water volume, preventing of individ-
ual units overloading, their work in low efficiency
and cavitation modes.

At the coordination stage of the automation
scheme developed by specialized companies the
water supply utility should attract independent
experts/group of experts for its evaluation and
for implementation of its comprehensive anal-
ysis, particularly according to the index of the
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expediency completeness to the prescribed order
(functional usefulness level), reliability, saving
of energy and so on. In order to avoid confusion
with the contractor after the fulfillment of the
project development and during the introduction
of the automation system into operation the fact
of the involvement of independent experts for
evaluation of the automation scheme excellence
should be reflected in significant terms of the
automation contracts. This approach will secure
the water supply utility from the private part-
ner’s unfair attitude to assigned commitments.

After the introduction of the automated sys-
tem into operation it would be reasonable for the
enterprise to conclude contracts for its planned
preventive inspections, technical maintenance
and repair work (or modernization works of the
system) with the same private partner or another
specialized company after expiration of the war-
ranty operation period.

Concluding contracts for the water supply
systems automation municipal utilities should
pursue the objective of a significant reduction
(or complete elimination) of the great amount
of activities that are time-consuming, difficult
and often dangerous for the employees life and
health. Therefore, the performed complex anal-
ysis of many types of works, carried out on the
water supply utilities, and the analysis of the
specificity and principles of different technolog-
ical equipment operation used for this purpose,
allow us to affirm, that at the local automation
scale the indicated contracts should be concluded
primarily for:

- continuous water quality monitoring;

- automatic water level drop control on the
grids and the surface water intake structures net-
works, and automatic water level measurement in
the cells, ponds or watercourses;

- automatic water level and flow control in
groundwater intakes structures wells and pres-
sure control in the water lifting I pipe pump
units;

- automatic pressure and water flow adjust-
ment in order to reduce the energy intensity of
the water supply processes;

- automation of support processes at pumping
stations, including: rotating grids flushing, drain-
age water pumping, heating and ventilation, etc;

- automatic pressure and water flow measure-
ment in pressure conduits;

- automation of water treatment plants techno-
logical processes including coagulants and other
reagents dosing, chlorine, ozone and chlorine rea-
gents disinfection, UV radiation, fluorination and
disflourination by reagent methods;

- automation of preparing processes of con-
taminated filters and contact clarifiers for their
flushing;

- automatic shut-off elements control on
non-purified and purified water pipelines;

- automation of drum walls and micro-filters
flushing process;

- automation of reagents dispensing process
according to the quantity of hydrogen index pH
and electrical conductivity;

- automation of reagents dispensing process
for removing of carbonate hardness;

- automation of ion exchange filters regener-
ation: cationic — according to the residual water
hardness, anionic — according to electrical con-
ductivity of treated water;

- automatic control (at water treatment sta-
tions):

- water consumption (non-purified, purified,
flushing and re-used);

- levels of water in filters, mixers, tanks of
reagents and other containers;

- sediment levels in ponds and clarifiers, levels
of water flow and pressure loss;

- residual chlorine or ozone value in the treated
water;

- pH index value of non-purified and purified
water;

- reagent solutions concentration;

- other technological parameters requiring
operational control;

- automatic control of liquid chlorine depots
chlorine pollution, chlorine measuring and other
areas of water treatment plants;

- automatic level control of undisturbed fire
water volume, emergency volume level and the
minimum water storage reservoirs level (neces-
sary to ensure trouble-free operation of pumps
mode).

The water treatment processes automation
deserves special attention while concluding the
indicated contracts, because their operation qual-
ity and excellence influences the population’s
health. Of course, such systems must be equipped
with the latest control devices that will ensure
the achievement of all the standard water quality
indicators. In addition, in the case of water treat-
ment plants technical upgrading or construction
of new water purifying structures, in the annexes
to automation contracts the water supply utili-
ties must clearly specify their method of drinking
water purifying and disinfection (with the oblig-
atory prerequisite of automatic process control),
the technical implementation of which should be
made by the company-contractor. This should be
oriented to the use of advanced technology, which
effectiveness is confirmed by practical experience
of developed European countries:

- UV disinfection of drinking water from sur-
face sources;

- water disinfection with the compounds based
on guanidine (easily accessible, have antibacterial
properties, low-toxic, do not accumulate in the
human body, corrosion inactive, allow to avoid
chlorinated water completely or substantially
reduce the number of reagents containing chlo-
rine);

- drinking water disinfection with reagents
which do not exert an oxidizing action (since the
application of an oxidizing reagent action results
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in significant contamination of drinking water
by toxic chemicals — products of chlorination and
oxidation with organic impurities);

- ultra-filtration — the latest membrane tech-
nology of drinking water purifying (advantages:
the size of contaminants — 0.01 microns; complete
removal of colloidal particles; higher safety level
(compared to chlorination and ozonization) of dis-
infection process due to mechanical microorgan-
isms removal and non-use of chemical reagents
in the process filtering; natural mineral water
structure conservation; possibility of filtration
process correction by programming the controller
for automatic flushing according to the index of
non-purified and purified water quality, etc.).

The UV drinking water from surface sources dis-
infection (water supply for 70% of population of
Ukraine) deserves special attention. The rivers are
the common collector of waste water which is not
always purified and disinfected to the proper level.
UV disinfection avoids the use of chlorine and its
derivatives, which entering the human body leads
to poisoning, to cancer, unstable state of the cardio-
vascular and endocrine systems and so on.

Unlike chlorination, UV rays destroy not only
bacteria but also viruses that can provoke dys-
entery, tuberculosis, hepatitis and others. UV
installations are easy to operate, repair and main-
tain. They are characterized by a high level of
security because technological process of water
disinfection, used in these installations, does not
use highly toxic substances, compared to water
chlorination stations, which can have a negative
impact on the health of service staff and lead to
emergency situations in case of chlorine leak-
age. The use of automatic control systems in UV
installation makes it possible to ensure their ener-
gy-saving independent mode operation without
constant staff presence.

Conclusion. In the conditions of total decline
of WSS systems in Ukraine the use of the automa-
tion contracts between the water supply utilities
and the specialized agencies of regional, national
and international levels is one of the few tools
that are able to implement the tasks of automation
of individual structural components of the total
urban water supply systems in order to improve
their safety and reliability. Therefore, the prior-
ity task is automation of drinking water treating
technological processes since their quality and
excellence finds its direct reflection in the health
level and life-span of the Ukrainian population.
In particular, in the case of construction of new
water treatment plants or during their substan-
tial technical upgrading the municipal water sup-
ply utilities should clearly specify in the annexes
to automation contracts the chosen method of
automatic drinking water purifying and disinfec-
tion, technical implementation of which should be
made by the specialized company-contractor, giv-
ing preference to the most efficient of them, espe-
cially: UV disinfection (surface water sources),
decontamination with compounds based on gua-

nidine; decontamination with reagents that do
not create oxidizing action and ultra-filtration.
In order to avoid confusion with the contractor
after the fulfillment of project development and
during the introduction of the automation system
into operation the water supply utilities should
attract independent expert/group of experts for
objective evaluation of its activity, which should
be reflected in significant terms of automation
contracts.
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