WATER SYSTEMS
UDC - 556:627.1:34.1

ISSUES OF CHANNEL LOSS EVALUATION IN
WATER SUPPLY SYSTEM

Tigran S. Martirosyan

Shushi University of Technology

35/12, Naberejnaya 3rd alley, Stepanakert, RA
tigran7711@mail.ru

ORCID: 0000-0002-6905-5945

Republic of Armenia

Lusine S. Arstamyan

Shushi University of Technology

35/12, Naberejnaya 3rd alley, Stepanakert, RA
arstamyan1996l@mail.ru

ORCID: 0000-0002-2367-5647

Republic of Artsakh

Alla G. Shiliyants

Shushi University of Technology

35/12, Naberejnaya 3rd alley, Stepanakert, RA
shiliyanc@list.ru

ORCID: 0000-0002-7077-7806

Republic of Artsakh

Lusine G. Antonyan

Shushi University of Technology

35/12, Naberejnaya 3rd alley, Stepanakert, RA
lusinea36@gmail.com

ORCID: 0000-0003-0581-2924

Republic of Artsakh

Abstract

This article considers the problems of the efficiency of the work of water supply companies
serving the urban settlements connected with the huge channel losses. An attempt was made to
evaluate channel losses through their classification according to the type of occurrence in water supply
system and peculiarities of their accounting features and existing problems and to present priority
measures aimed at reducing water losses in the system and increasing their efficiency.
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Introduction

The issues of increasing the efficiency of water supply systems (both technical and economic) is
of strategic importance to any service provider of water supply. One of the most common indicators of
efficiency assessment is the level of unaccounted water or losses the current high level of which
(average loss rate in Yerevan is 80-75%) is a serious problem for both service providers and
individuals and user entities as those losses are partially compensated by inclusion in tariffs. The high
level of water losses in the system also leads to an increase in direct operating costs, deterioration of
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the financial and economic indicators of the organization, overload of powers and the occurance of
artificial water shortages.

Conlflict setting

Considering that the solution of the above-mentioned problem is essentially highlighted aimed
at further development of the sector, raising tariffs and increasing the financial viability of the system
organizations, the classification of losses and the development of a separate action plan for each group
is significantly important.

Research results
Water losses in water supply system can be classified into three main groups:

1. Technical losses (losses due to crashes and system exploitation),

2. Commercial losses (with illegal joints, water losses conditioned by stealing and as a result of
incorrect or dishonest activity by water supply company or due to not including physical and
legal consumers in the base of organization of water user etc.), i.e. losses occurred among
consumers or unaccounted consumption.

3. Technological losses (dam washing, losses due to current technologies), i.e. losses happening
during production and transportation [1].

“Veolia Water” Company which serves Yerevan has recently started and still continues to carry
out zoning works of water supply network of the city in order to reduce technical losses. It supposes
that each zone must be effectively separated from the other zones, pressure regulating valves must be
installed, channel losses must be identified and pipes must be replaced which are in the worst
condition. As a result of these works it was possible not only to reduce channel losses but also to
ensure constant daily water supply.

Despite the above mentioned reforms, “Veolia Water” company is unable to solve one of its
main problems - the high level of water losses much of which is the result of events classified as
“commercial losses”.

All these are conditioned by:

Low level of competency of the staff,

Lack of application of modern knowledge and methods,

Insufficient cooperation of technical and commercial services,

Weak flow of information inside the organization,

Absence of sufficient information for making effective decisions,

Low level of interest towards the final results of the activity,

Insufficiency of control system and responsibility of implementing governmental decrees,
Aimless use of investments etc.

ASANENE N NENENEN

In this case the reorganization of the organizational and legal structure of any organization is
considered to be the only effective method of solving the problem. It implies the transfer of the right
to carry out a certain part of the company activities to another private company or companies.

As a result of current zoning of the city water supply network it became possible to accurately
record the amount of incoming and outcoming water to each zone, each such zone can be considered
as a separate potential area the operation of which can be transferred to another private company by
concluding a relevant contract with the CJSC “Veolia Water” which will provide the water supply for
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the users, collection of fees and necessary construction works to ensure the continuous water supply of
the given zone.

In this case CJSC “Veolia Water” provides the necessary amount of water for the given zone,
accounts the wholesale price, defines the norms which should be supported by the given private
company and takes control over it [3].

Private companies are obliged to comply with the established norms which will mainly be
related to the water supply network of the population, the quality of the supplied water, the collection
of payments and the deadlines for eliminating crashes etc.

It is necessary to pay special attention to the issues of staff training and professionalism. Serious
and effective incentives and sanctions need to be developed. One of the best ways to reduce business
losses is to give your employees a sense of ownership over the company.

As for technological losses, it is not correct to consider them as a complete loss as it includes the
inevitable and useful costs of water which must be taken into account when assessing the efficiency of
the system. These costs are the own needs for the operation of the system structures: urban economy,
fountains and water consumption for firefighting needs, watering of landscaping areas etc. In this case
the company should not physically include those costs into the section of losses but should develop
appropriate standards through which it will be possible to accurately record the actually consumed
amount of water and to receive a corresponding payment from the state or state agency.

Currently water losses in Yerevan water supply system are considered to be evaluated as the
difference between annually produced and consumed water amount in percentage in the following
expression:

Cer (1)

where
Q- produced water amount (mln m3/year),

Q.- consumed water amount (mln m’ /year).
Expression (1) factually also assesses the efficiency of system work but this method of
evaluation has certain shortcomings [2].

1. The expression (1) cannot accurately describe the dynamics of the change in channel losses
from the system as it includes only the change in the amount of consumed water. The
reduction is not taken into account in the formula as it leads to the simultaneous reduction of
counter and denominator. As a result, the percentage of reduction in losses can be very small
which actually happens.

2. It is not correct to consider the difference between the produced and consumed water amount
as a complete loss. This includes the unavoidable and useful water costs mentioned above
which should be taken into account when evaluating the efficiency of the system (as a result
of studies these costs comprise 4,8% of the amount of produced water).

The amount of water actually used for the normal operation of the system but not accounted by
the operating organization is accepted as normative loss while it should be taken into account when
determining the cost-effectiveness of the system in assessing the efficiency of the system with clear
criteria and scientifically based calculation methodology.

Water losses in the internal networks of apartment buildings also play a significant role in the
structure of water losses in the water supply system. The deplorable state of the internal water supply
and sewerage of apartment buildings (most of them are buildings built during the Soviet Union whose
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internal water supply and sewerage has never been repaired) leads to many accidents especially during
the winter. There are often misunderstandings between the population and water supply organizations
regarding the non-detection of accidents in time and their elimination in terms of responsibility for the
elimination of accidents. Although the service of apartment buildings is placed on the municipality,
district offices and in some cases condominiums, we think that the water supply company should
review its strategy of checking the amount of water entering the buildings.

Absolute reliability of the data of water meters in apartments is perceived as an axiom. At the
same time the water meter is designed as a device to measure the amount of consumed water during
the reporting period (months) according to the passport costs of the device. This period is defined by
the device passport and according to the relevant standard. Based on the requirements of the standard,
manufacturers produce A, B and C class water meters for domestic use (Class C meters are more
accurate but quite expensive and have practically no demand). The most common are devices with a
diameter of 15 mm. For classes A and B the minimum passport consumption is 60 and 30 liters per
hour (for class C it is 15 liters), therefore the water meters are not sensitive to flow at a minimum
speed. As a result, when the flow rate is below the sensitivity limit, the meters do not record it at all.
Reducing the sensitivity limit of water meter is not beneficial for producers as the latter increases
production costs, increases sales prices and reduces sales amounts and profits. The consumer, in his
turn, is interested in purchasing a water meter with a higher sensitivity limit at a cheaper price. It
should be noted that only the amount of losses from the entrance of the building to the consumer
section is estimated at about 55%, 15% of which comes from the internal network pipes of the
building and 40% comes from the inaccuracy of the metering device [2]. The research conducted by
the experts of Moscow State University of Construction showed the following: water consumption in
each apartment during the day has discrete character in average which means “technological
consumption” with open taps and “outflow consumption" with closed taps. The duration of
“technological consumption” is only 1-2% of the total time of the day (24 hours), during the rest of
the day (98-99%) the water entering the apartment is consumed due to outflow. Even in the case of a
small amount of long-term outflow, the total amount of water can underestimate 705 liters of water
per day (30 liters - 24 hours x 0,98) at 98-99% of the time and at a water meter with a sensitivity limit
of 30 liters [4].

Summarizing the above mentioned, we can conclude that there is a huge amount of water
consumption in the area outside the service limit of the water supply company which is attributed to
“water loss” due to the lack of accounting.

Conclusion

The first step in controlling uncounted water losses should be to draw up a real balance of water

production and consumption and assessment of the economic efficiency of the reduction work.

The issues of the company needing urgent solutions are:

- Clarifying of bordering point and regulation of issues of further operation of inner network of
water supply and canalization,

- Implementation of necessary legal amendements for clarifying responsibilities and rules of
installation of water meters, their service, measuring and substituting and final decision of the
problem,

- Development of scientifically justified methodology of evaluation of uncounted water amount
in water system,

- Clarifying of further activities of checking water meters,

- Regulating water supply procedure aimed at antifiring and fire ceasing activities,
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- Regulating water utilization from fountains,
- Monitring of water supply network, clarifying the customer base and strict control aimed at
reducing commmercial loss in the system etc.
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WATER SYSTEMS
NNPOBJIEMBI OIIEHKHU YTEYEK B CETH BOJOCHABXEHUA

T.C. Maptupocsn, JI.C. Apcramsn, A.I'. lllnnusun, JI.I'. AHTOHSIH

I ywunckuti mexnono2u4ecKuli yHugepcumem

PaccmarpuBaroTcst  mpoOsiembl  OneHKH 3 (EeKTHBHOCTH  pabOThl  BOJIOCHAOXKAIOIITUX
OpraHu3aIii, O0OCITYXHBAIOIIUX TOPOJICKHAE HACEJCHHBIC ITYHKTBI, CBS3aHHBIC C HMMEIOUIMMHUCS B
CHCTEME YTeUKaMH, IOCTUTAIONIUMHE YYJAOBUIIIHBIX Pa3MEPOB.

B cucreme BomocHaOXeHHs IMyTeM KiacCH(HUKAIMK MOTEPh BOIBI IO THITY POHMCXOMXKICHUS
Obula TPEANPUHATA MOMbITKA OLEHUTh OCOOEHHOCTH HMX (OPMHPOBAHUS U Y4eTa, HMMEIOLIHecs
npoOJIeMbl U TMPEJICTaBUTh MEPBOOUEPEHBIC MEpbI, HANpaBlICHHBbIC HA CHIKEHHE TOTEPh BOJBI B
cucTeMe U MOoBbIIIeHUE 3()(HEKTUBHOCTH.

Kniouegvie cnoga: cucteMa BOJOCHAOXKEHUS, IOTEPU BOJbI, TEXHHUYECKHE IOTEPH,
KOMMEpUYECKUE MOTEPH, TEXHOJIOTUYECKHE TIOTEPH.
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