DIN EXPERIENTA OPERATORILOR

ETAPE IMPORTANTE IN EVOLUTIA COMPANIEI RAJA SA CONSTANTA

IMPORTANT STEPS IN THE EVOLUTION OF RAJA SA CONSTANTA COMPANY

ABSTRACT. Water has been and it is still a fundamental component of life on our planet. It is a blessing,

but also a limiting factor for any form of human, social, ecological, economic etc. development. In recent

decades, this resource has undergone a strong and varied anthropogenic pressure, which has led to a reduction

in the availability of water, on the one hand, and to a degradation of its quality, on the other hand. At the same

time, the water demand is constantly increasing, at an unsustainable pace.

In this context, water operators have focused their efforts and invested heavily in extending and rehabilitating

systems, but also in improving current operational activities by reducing losses in distribution networks, using

alternative energy sources in production processes and optimizing internal processes, for efficient resource

management and better use of the available budget.

KEYWORDS: major investments with European funds, alternative energy sources, loss reduction - key activ-

ities for the Constanta water company.

Despre RAJA SA Constanta
RAJA SA Constanta este cel mai mare operator re-

gional in domeniul alimentarii cu apa din Romania -
asigurand acest serviciu vital pentru peste 2 milioane
consumatori. Este membru fondator al Asociatiei Ro-
méane a Apei si, Tn acelasi timp, prima companie fur-
nizoare de servicii de alimentare cu apa si canalizare
din Roménia care a devenit membra IWA (Asociatia
Internationala a Apei). Compania constanteana ope-
reaza in 170 de localitati din judetele: Constanta, la-
lomita, Calarasi, Ilfov, Dambovita, Brasov si Bacau,
pe o raza de acoperire de peste 40.000 km.

ISTORIC

Sistemele de alimentare cu apa din Dobrogea au o
istorie de peste 2.000 de ani, dar dezvoltarea aces-
tora s-a realizat treptat, pe perioade mari de timp.
= Primele incercari de aductiune a apei au fost reali-
zate Tn epoca romana, prin captari de-a lungul coas-
tei de vest a Lacului Siutghiol de la punctele
cunoscute astazi ca: Ovidiu (orasul Ovidiu de astazi
era numit Canara in urma cu un secol, n.n.), Palazu
Mare, Cismea, iar din secolul Ill de la Pescarie. in
ceea ce priveste stocarea pretiosului lichid, sapatu-
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About RAJA SA Constanta
RAJA SA Constanta is the largest regional operator

in the field of water supply in Romania - providing
this vital service for over 2 million consumers. It is a
founding member of the Romanian Water Association
and, at the same time, the first water supply and se-
werage company in Romania to become a member of
the IWA (International Water Association). The com-
pany based in Constanta operates in 170 localities in
the following counties: Constanta, lalomita, Calarasi,
[Ifov, Dambovita, Brasov and Bacau, with a coverage
of over 40,000 km.

HISTORY

The water supply systems in Dobrogea have a his-
tory of over 2,000 years, but their development has
been carried out gradually, over long periods.
e The first attempts to bring water were made in
Roman times, through abstractions along the west
coast of Lake Siutghiol from the points known today
as: Ovidiu (the town of Ovidiu was called Kanara a
century ago), Palazu Mare, Cismea and Pescarie from
the third century. As for the storage of the precious
liquid, archaeological excavations and studies carried
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rile arheologice si studiile efectuate de specialisti au
evidentiat existenta Tn zona portuara a doua bazine
de apa potabila.

Lucrarile de aductiune realizate de romani erau
monumentale, iar urmele lor au fost vizibile pana
acum un secol. Relicve ale apeductului roman au fost
gasite si pe linia tarmului maritim de astazi. Puturile
de 17-19 metri adancime erau legate in retea intre
ele, iar intre mozaicul roman si portul Tomis de astazi
romanii au construit galerii boltite, Tnalte de peste
un stat de om si late de aproximativ 1,20 metri.

De asemenea, la Tomis au existat si lucrari extinse
de canalizare, care se intindeau pe mai bine de 10
km n epoca romana. Au fost descoperite instalatii de
apeducte de olana bine arsa si instalatii pentru cap-
tarea apelor subterane, pana la circa 20 km in jurul
Constantei.
= Desi primele sisteme centralizate de alimentare cu
apa au fost realizate in perioada romana, apa pota-
bila curenta, adica printr-un sistem de pompare, la
robinet, nu a putut fi adusa in Constanta decat in
preajma primului razboi mondial. Chiar si in secolul
al XIX-lea fantanile erau inca principalele surse de ex-
tragere a apei din solul arid, iar in jurul anului 1900
orasul Constanta inca avea doar 7 fantani, aprovizio-
narea cu apa a cetatenilor facandu-se prin interme-
diul sacagiilor.

In ceea ce priveste canalizarea menajera, abia in
anul 1907 s-a autorizat de catre Consiliul Comunal

out by specialists have highlighted the existence of
two drinking water basins in the port area.

The trunk main works performed by the Romans
were monumental and their traces were visible until
a century ago. Relics of the Roman aqueduct have
also been found on the line of today’s seashore. The
17-19 meters deep wells were connected in a network
and between the Roman mosaic and the port of Tomis
today, the Romans built vaulted galleries higher than
an average human and about 1.20 meters wide.

Also, in Tomis there were huge sewerage works,

which stretched in Roman times for more than 10 km.
Installations of well-burnt pottery aqueducts and in-
stallations for groundwater catchment were discove-
red, up to about 20 km around Constanta.
e Although the first centralized water supply sys-
tems were from Roman times, however, running
drinking water, i.e. through a pumping system, at the
tap, could not be brought to Constanta until around
World War I. Even in the nineteenth century, the fa-
cilities for extracting water from arid soil were still
wells and around 1900 the city of Constanta still had
only 7 wells, the water supply of the citizens being
made through water carriers.

As far as domestic sewage is concerned, in 1907
the Communal Council authorized the performance
of the first sewerage project of the city, which at that
time amounted to the construction of 26 km, a sepa-

www.ara.ro

nr. 1/ 2025



ETAPE IMPORTANTE IN EVOLUTIA COMPANIEI RAJA SA CONSTANTA

executarea primului proiect de canalizare a orasului,
care a inclus un sistem de captare separativ prin tu-
buri de bazalt, pe o lungime de 26 de km. La finele
anului 1907 a demarat prima licitatie pentru desem-
narea constructorului care urma sa realizeze canali-
zarea menajera in comuna.

 Perioada 1921-1945 - infiintarea primei intre-
prinderi Comunale Constanta

Ca solutie de suplimentare a necesarului de apa in
oras, au fost reluate lucrarile de alimentare cu apa
din sursa Caragea Dermen, iar proiectul se finalizeaza
n anul 1928. Devastatorul cutremur din 1940, precum
si numeroasele probleme de proiectare ale conduc-
telor si de tratare a apei, conduc la renuntarea defi-
nitiva la pomparea apei din Dunare, alimentarea cu
apa a orasului Constanta facandu-se de la acea data
exclusiv din sursa Caragea Dermen care asigura un
debit de 6.000 mc/zi. in perioada 1964-1974 au fost
puse n functiune: captarile de apa in zona de nord a
orasului Constanta si 2 conducte de aductiune 2 x 800
mm - fir | si fir 1l la Complexul nou Palas, dotat cu
rezervoare 2 x 20.000 mc si statia de pompare SP2.

Se realizeaza si magistralele Dn 800 mm, catre
zona industriala a orasului, Dn 800 litoral la complex
Eforie Nord si Dn 500 litoral la Agigea - Eforie Nord.

Astfel se realizeaza sistemul interconectat Litoral,
prin care apa putea fi pompata de la sursele de apa
din Constanta pana in sudul litoralului.
= in anii ’70, a fost elaborat un proiect pentru extin-
derea capacitatii surselor de apa potabila si indus-
triala, prin realizarea statiei de tratare apa de
suprafata Palas Constanta, cu o capacitate de 1.750
I/s, pusa in functiune Tn anul 1975 si extinsa in pe-
rioada 1990-1991. Apa era preluata din Canalul Du-
nare-Marea Neagra, din zona Galesu si adusa la statia
de tratare prin 2 conducte de aductiune Dn 1.000 mm
cu lungimea de 18 km fiecare.

Pana in anul 1978 s-au realizat ample lucrari pen-
tru dezvoltarea retelelor de distributie apa si aduc-
tiuni in Municipiul Constanta si in judet. S-au realizat
noi capacitati de pompare - repompare si de inmaga-
zinare apa: Palas Constanta, Constanta Sud, Eforie,
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rative catchment system, through basalt tubes. At the
end of 1907, the first tender was launched for the
designation of the contractor which was to achieve
the domestic sewerage in the commune.

e 1921-1945 Period - establishment of the first
Constanta Communal Enterprise

As a solution to supplement the water demand in
the city, the water supply works from the Caragea
Dermen source were resumed and the project was
completed in 1928. The devastating earthquake of
1940, as well as numerous issues with pipeline design
and water treatment, led to giving up pumping water
from the Danube forever, the water supply of Con-
stanta being made from that date only from the Ca-
ragea Dermen source, which provided a flow of 6,000
cubic meters/day. During 1964-1974 were put into
operation: water abstractions in the northern area of
Constanta and 2 trunk mains 2 x 800 mm - | and Il at
the new Palas Complex, equipped with tanks 2 x
20,000 cubic meters and SP2 pumping station.

The Dn 800 mm mains to the industrial area of the
city, Dn 800 littoral at the Eforie Nord complex and
DN 500 littoral at Agigea - Eforie Nord were also built.

Thus, the interconnected “Littoral” system was

achieved, which water could be pumped through
from water sources in Constanta to the south of the
coast.
e In the ’70s, a project was developed to extend
the capacity of drinking and industrial water sources,
by building the Palas Constanta Surface Water Treat-
ment Plant, with a capacity of 1,750 /s, put into
operation in 1975 and extended between 1990 and
1991. Water was taken from the Danube-Black Sea
Canal, in the Galesu area and brought to the treat-
ment plant through 2 Dn 1,000 mm trunk mains with
a length of 18 km each.

Until 1978, extensive works were performed for
the development of water distribution and trunk main
networks in the city of Constanta and in the county.
New pumping-repumping and water storage capaci-
ties have been built Palas Constanta, Constanta Sud,
Eforie, Costinesti, Tatlageac or Mangalia Sud.
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Costinesti, Tatlageac sau Mangalia Sud.

Investitii majore cu fonduri externe

RAJA Constanta a facut investitii semnificative n
modernizarea si extinderea retelelor de apa si cana-
lizare, astfel incat sa poata face fata cererii cres-
cande si sa asigure servicii de calitate populatiei din
toate zonele deservite. In ultimii ani, a atras cele mai
multe fonduri europene, peste 1,2 miliarde euro, ce
s-au transpus n investitii majore n infrastructura
operata.

In perioada 1996-2006 au fost accesate trei pro-
grame cu finantare externa:

e MUDP Il 1996-2002 (38 milioane $);
e LSIF 2000-2004 (4 milioane €);
e |SPA 2000-2010 (76,5 milioane €).

A urmat apoi Programul Operational Sectorial de
Mediu, cu o valoare de 337 milioane euro, prin care
s-au realizat urmatoarele investitii mari:

v aproape 700 km retele noi/reabilitate de apa si
canalizare;

v 6 statii de epurare noi si 3 reabilitate;

v/ 54 de statii de pompare a apei potabile si uzate.

PROGRAMUL OPERATIONAL INFRASTRUCTURA
MARE - POIM
Prin Programul Operational Infrastructura Mare,

RAJA SA are Tn implementare patru proiecte in va-
loare totala de 695.142.046,60 euro:

1. Construirea a 8 parcuri fotovoltaice;

2. Implementarea unei platforme de management di-

Major external-funded investments

RAJA Constanta has made significant investments
in the modernization and extension of water and se-
werage networks, so that it can deal with the growing
demand and provide quality services to the popula-
tion in all areas served. In recent years, it has attrac-
ted the most EU funds, over 1.2 billion euros, which
have been translated into major investments in the
operated infrastructure.

Three programs with external financing were ac-
cessed during 1996-2006:
= MUDP Il 1996-2002 (USD 38 million);

e LSIF 2000-2004 (£ 4 million);
e ISPA 2000-2010 (€ 76.5 million).

These were followed by the Sectoral Operational
Programme - Environment, with a value of € 337 mil-
lion, whereby the following large investments were
made:

v almost 700 km new/rehabilitated water and sew-
erage networks;

v 6 new and 3 rehabilitated wastewater treatment
plants;

v/ 54 drinking water and wastewater pumping sta-
tions.

LARGE INFRASTRUCTURE OPERATIONAL PRO-
GRAMME - LIOP

Through LIOP, RAJA SA is implementing 4 projects
in total amount of € 695,142,046.60:
1. Construction of 8 PV parks;
2. Implementation of the Digitized Management Plat-
form of the Water and Wastewater Infrastructure in
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gitalizat al infrastructurii de apa si apa uzata din aria
de operare a RAJA SA Constanta;

3. Proiectul Dezvoltarea infrastructurii de apa si apa
uzata in Municipiul Onesti Tn perioada 2014-2020;

4. Proiectul regional de dezvoltare a infrastructurii
de apa si apa uzata n aria de operare a RAJA SA Con-
stanta, n perioada 2014-2020.

Proiectul regional de dezvoltare a infrastructurii
de apa si apa uzata n aria de operare a societatii
RAJA SA Constanta in perioada 2014-2020 a fost
semnat la data de 31.08.2018, avand o valoare de
2.662.688.783,50 lei. La data de 17.11.2021 a fost
semnat Actul aditional nr. 6 care modifica valoarea
initiala a Proiectului la 3.005.594.469,69 lei.

Ca urmare a finalizarii perioadei de eligibilitate a
cheltuielilor aferente programului POIM 2014-2020,
la data de 31.12.2023, s-a impus etapizarea Proiec-
tului regional, urmand ca a doua etapa sa fie finan-
tata prin Programul Dezvoltare Durabila 2021-2027,
cu respectarea conditiilor de eligibilitate aferente.

In cadrul acestui proiect, se deruleaza investitii
specifice Tn domeniul apei potabile si al apei uzate,
pentru 91 de localitati din 6 judete - Constanta, lalo-
mita, Calarasi, Dambovita, Brasov, Ilfov.

Indicatori tehnici:

» Sistemul de alimentare cu apa

v Extindere si reabilitare retea de apa: aproximativ
725 km;

v/ Constructie si reabilitare statii de tratare a apei:
48 unitati;

v Constructie si reabilitare statii de pompare a
apei: 46 unitati;

v/ Constructie si reabilitare surse de apa: 42 unitati;
v Constructie si reabilitare rezervoare: 45 unitati;
v Dispecerate locale SCADA - apa: 14 unitati cu in-
treg sistemul necesar.

= Sistemul de canalizare

v/ Extindere si reabilitare retea de canalizare: apro-
ximativ 577 km;

v/ Constructie si reabilitare statii de pompare apa
uzata: 138 unitati;

v Constructie statii de epurare apa uzata: 4 unitati;
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the Operation Area of RAJA SA Constanta;

3. Development of the Water and Wastewater Infra-
structure in Onesti Municipality during 2014-2020;

4. Regional Development Project for the Water and
Wastewater Infrastructure in the Operation Area of
SC RAJA SA Constanta during 2014-2020.

The Regional Development Project for the
Water and Wastewater Infrastructure in the op-
eration area of SC RAJA SA Constanta during 2014-
2020 was signed on 31.08.2018, with an amount of
Lei 2,662,688,783.50. The Addendum no. 6 that
amends the initial Project value
3,005,594,469.69 was signed on 17.11.2021.

As a result of the completion of the eligibility pe-
riod for the expenses related to the LIOP 2014-2020,
the phasing of the Regional Project was imposed on
31.12.2023 and the second stage will be financed
through the Sustainable Development Programme

to Lei

2021-2027, in compliance with the related eligibility
conditions.

Within this project, specific investments are car-
ried out in the field of drinking water and wastewa-
ter, for 91 localities in 6 counties - Constanta,
lalomita, Calarasi, Dambovita, Brasov, IIfov.

Technical Indicators:

« Water Supply System

v Extension and rehabilitation of water network:
approx. 725 km;

v New and rehabilitation of Water Treatment Sta-
tions: 48 units;

v New and rehabilitation of Water Pumping Sta-
tions: 46 units;

v New and rehabilitation of water sources: 42 units;
v New and rehabilitation of storage tanks: 45 units;
v SCADA-WATER local Control Rooms: 14 units with
all needed system.

* Wastewater System

v Extension and rehabilitation of wastewater net-
work: approx. 577 km;

v New and rehabilitation of Wastewater Pumping
Stations: 138 units;
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v/ Constructie instalatie de valorificare namol: 1
unitate;

v Dispecerate locale SCADA - canal: 17 unitati cu
Tntreg sistemul necesar.

Proiectul a fost structurat in 50 de contracte de
lucrari si 4 contracte de servicii. Ulterior, pe parcur-
sul implementarii Proiectului, au fost incluse inca 2
contracte de servicii: un contract de servicii de cer-
cetare arheologica si un contract de achizitii echipa-
mente.

Sistemul Regional Constanta

Cele mai importante si mai mari lucrari derulate
prin POIM sunt contractele CL36, CL37 si CL38, care
reprezinta Sistemul Regional Constanta.

Sistemul interconectat Litoral este in curs de rea-
lizare prin proiectul POIM, determinat acum in prin-
cipal de deteriorarea calitatii apelor subterane din
sursele care capteaza apa din acviferul Sarmatian n
partea de sud a litoralului. Sistemul Interconectat Li-
toral s-a reproiectat practic la momentul elaborarii
studiului de fezabilitate pentru proiectul de investitii
din cadrul POIM 2014-2020, rezultéand cel mai ambi-
tios proiect propus in cadrul acestui program denumit
acum Sistemul Regional Constanta (SRC). Acesta con-
sta in realizarea unui sistem regional de alimentare
cu apa pentru 24 de localitati, avand ca sursa princi-
pala de apa sursa Medgidia, completata cu un aport
de debit din sistemul de alimentare Constanta. Se va
sigura astfel alimentarea cu apa in sistem centralizat
a localitatilor Constanta, Castelu, Poarta Alba, Mur-
fatlar, Valu lui Traian, Eforie Sud, Eforie Nord, Toprai-
sar, Biruinta, Tuzla, Cumpana. Agigea, Costinesti, 23

v New Wastewater Treatment Plants: 4 units;

v New Sludge recovery facility: 1 unit;

v/ SCADA-WASTEWATER local Control Rooms: 17 units
with all needed system.

The project was structured in 50 works contracts
and 4 service contracts. Subsequently, during the Pro-
ject implementation, 2 more service contracts were
included: an archaeological research service contract
and an equipment procurement contract.

Constanta Regional System

The most important and largest works performed
through the LIOP are WC36, WC37 and WC38 con-
tracts, which represent the Constanta Regional Sys-
tem.

The Littoral interconnected system is being imple-
mented through the LIOP project, now mainly deter-
mined by the deterioration of the quality of
groundwater from the sources that capture water
from the Sarmatian aquifer in the Southern part of
the coast. The Littoral Interconnected System was
practically redesigned at the time of developing the
feasibility study for the investment project within the
LIOP 2014-2020, resulting in the most ambitious pro-
ject proposed under this Programme, now called the
Constanta Regional System (SRC). It consists of the
construction of a regional water supply system for 24
localities, having the Medgidia source as the main
source of water, supplemented with a flow input from
the Constanta supply system. This will ensure the
centralized water supply to the localities: Constanta,
Castelu, Poarta Alba, Murfatlar, Valu lui Traian, Eforie
Sud, Eforie Nord, Topraisar, Biruinta, Tuzla, Cumpana.

www.ara.ro

nr. 1/ 2025



ETAPE IMPORTANTE IN EVOLUTIA COMPANIEI RAJA SA CONSTANTA

August, Albesti, Vartop, Arsa, Mangalia, Pecineaga,
Mosneni, Dulcesti, Limanu, 2 Mai, Vama Veche.

Conducta de aductiune ce pleaca de la Medgidia
si ajunge la Mangalia va avea o lungime de peste 106
km.

Tn urma finalizarii acestui ambitios proiect, debitul
de apa asigurat va fi de 40.646 mc/zi, iar Mangalia si
statiunile aferente vor beneficia de peste 22.000
mc/zi.

Sursele alternative de energie, un pas impor-

tant in reducerea costurilor

Trecerea la surse de energie regenerabila este un
obiectiv important in lupta pentru scaderea costurilor
de operare. O mare provocare o reprezinta reducerea
cantitatii de energie electrica consumata din surse
traditionale, nu doar din punct de vedere al scaderii
costurilor cu energia, dar si din punct de vedere al
reducerii impactului asupra mediului.

In 2024 RAJA SA a consumat 96.112 MWh din care:
46.965 MWh la sursele de apa, 15.614 MWh la statiile
de pompare apa, 16.714 MWh la statiile de epurare,
11.375 MWh statiile de pompare apa uzata si 5.444
MWh altele.

In acest context, investitiile in eficienta energe-
tica si surse regenerabile de energie reprezinta o
preocupare permanenta. Astfel, RAJA SA, a planificat
si deja a realizat o serie de masuri n aceasta directie
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Agigea, Costinesti, 23 August, Albesti, Vartop, Arsa,
Mangalia, Pecineaga, Mosneni, Dulcesti, Limanu, 2
Mai, Vama Veche.

The trunk main that starts from Medgidia and rea-
ches Mangalia will have a length of over 106 km.

Following the completion of this ambitious pro-
ject, the water flow will be 40,646 cubic meters/day
and Mangalia and the related resorts will benefit from
over 22,000 cubic meters/day.

Alternative enerqgy sources, an important step

in reducing costs

Switching to renewable energy sources is an im-
portant goal in the battle to lower operating costs. A
big challenge is to reduce the amount of electricity
consumed from traditional sources, not only in terms
of reducing energy costs, but also the impact on the
environment.

RAJA SA had a consumption of 96,112 MWh in 2024,
of which: 46,965 MWh - water sources, 15,614 MWh -
water pumping stations, 16,714 MWh - wastewater
treatment plants, 11,375 MWh - wastewater pumping
stations and 5,444 MWh - other.

In this context, investments in energy efficiency
and renewable energy sources are a permanent con-
cern. Thus, RAJA SA has planned and has already car-
ried out a series of measures in this direction,
namely:

e automation of water sources in the rural area;
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si anume:

= automatizarea surselor de apa din zona rurala;

e construirea intr-o prima etapa a unui numar de 11
parcuri fotovoltaice pentru productia de energie re-
generabila pentru autoconsum, cu o putere instalata
de 3,9 MWp, care au produs in 2024 o cantitate de
energie de peste 4.500 MWh. Aceste parcuri au fost
construite cu fonduri proprii (aproximativ 700 kWp),
iar restul accesand fonduri europene;

= modificarea solutiei de racordare la reteaua elec-
trica de la joasa tensiune la medie tensiune pentru
mai multe puncte de consum (Sursa Albesti, Sursa Tat-
lageac, Statia de Epurare Mangalia, Statia de Epurare
Cernavoda, Sursa Gara Fetesti, Castel Apa Mangalia,
Sursa Biruinta), implicit trecerea de la facturarea pe
joasa tensiune, la facturarea pe medie tensiune. Prin
aceasta modificare s-au eliminat costurile cu tariful
de distributie din structura pretului pe joasa ten-
siune, Tn valoare de 197,46 lei/MWh, rezultand o eco-
nomie de peste 1,4 milioane lei/an;

= optimizarea proceselor biologice din cadrul a 2 sta-
tii de epurare: Statia de Epurare Eforie Sud si Statia
de Epurare Constanta Nord. Aceasta optimizare con-
sta n instalarea unui calculator de proces si a unui
soft dedicat. Pe baza datelor culese de la senzori,
procesul tehnologic este controlat astfel incat ener-
gia consumata in treapta biologica sa fie minima. A
rezultat o reducere cu 25% a energiei consumate la
SE Eforie Sud si de peste 20% la SE Constanta Nord.

CEF Eforie SUD / Eforie SUD PV Power Plant

Ca masuri viitoare, RAJA S.A. si-a propus sa conti-
nue investitiile in productia de energie din surse re-
generabile si de crestere a eficientei energetice,

* the construction in a first stage of a number of 11
PV parks for the production of renewable energy for
self-consumption, with an installed capacity of 3.9
MWp, which produced an amount of energy of over
4,500 MWh in 2024. These parks were built with their
own funds (approximately 700 kWp) and the rest ac-
cessing EU funds;

« modifying the solution for connecting to the elec-
tricity grid from low voltage to medium voltage for
several consumption points (Albesti Source, Tatlageac
Source, Mangalia Wastewater Treatment Plant, Cer-
navoda Wastewater Treatment Plant, Fetesti Station
Source, Mangalia Water Tower, Biruinta Source), im-
plicitly the transition from low voltage billing to me-
dium voltage billing. Through this amendment, the
distribution tariff costs were eliminated from the low
voltage price structure, in the amount of Lei
197.46/MWh, resulting in a saving of over Lei 1.4 mil-
lion/year;

e optimization of biological processes within 2
wastewater treatment plants: Eforie Sud Wastewater
Treatment Plant and Constanta Nord Wastewater
Treatment Plant. This optimization consists of instal-
ling a process computer and dedicated software.
Based on the data collected from the sensors, the
process flow is controlled so that the energy consu-
med in the biological stage is minimal. The result was
a 25% reduction in the energy consumed at Eforie Sud
WWTP and over 20% at Constanta Nord WWTP.

CEF Sediu Calarasi / Calarasi PV Power Plant

As future measures, RAJA S.A. aims to continue in-
vesting in renewable energy production and increas-
ing energy efficiency by:

www.ara.ro
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prin:

o Implementare proiect realizare parcuri fotovol-
taice in 3 locatii RAJA: Complex Tratare Inmagazinare
Apa Palas Constanta, Statie Epurare Constanta Sud,
Statie Epurare Onesti. Puterea instalata in cele 3 lo-
catii va fi de cca. 2,6 MWp, si va produce o cantitate
anuala de energie de aproximativ 3.150 MWh;

0 Implementare proiect realizare parcuri fotovol-
taice Tn 22 locatii RAJA. Puterea instalata totala a
parcurilor fotovoltaice amplasate in cadrul celor 22
locatii va fi de 2,4 MWp, astfel ca energia fotovol-
taica produsa anual va fi de aproximativ 3.100 MWh.
Se urmareste reducerea cantitatii de energie elec-
trica consumata odata prin producerea de energie
verde dar si prin automatizarea si optimizarea proce-
selor in gospodariile de apa. Un exemplu este locali-
tatea Pecineaga unde apa este produsa pe timpul zilei
folosind energie fotovoltaica, este Tnmagazinata in
rezervor si livrata gravitational catre populatie;

0 Implementare studiu de fezabilitate privind con-
tinuarea extinderii sistemului SCADA la nivel de RAJA,
prin fonduri europene PDD 1n valoare de 28 mil. Euro,
care ar conduce la reducerea consumului de energie
electrica cu 8%;

o Implementare studiu de fezabilitate pentru con-
struirea a 2 microhidrocentrale la Statia de Epurare
Constanta Sud si Statia de Epurare Onesti, avand o
putere totala instalata de 259,7 kW. Cele doua pro-
iecte vor duce la productia unei cantitati de energie
electrica estimata de 1.750 MWh anual, destinata
consumului propriu, astfel rezultand reducerea cos-
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o Implementation of the project to perform PV parks
in 3 RAJA sites: Palas Constanta Water Treatment-
Storage Complex, Constanta Sud Wastewater Treat-
ment Plant, Onesti Wastewater Treatment Plant. The
installed power in the 3 sites will be of approx. 2.6
MWp and it will produce an annual energy amount of
approx. 3,150 MWh;

0 Implementation of the project to perform PV parks
in 22 RAJA sites. The total installed power of the pho-
tovoltaic parks located within the 22 locations will be
2.4 MWp, so that the photovoltaic energy produced
annually will be approximately 3,100 MWh. The aim
is to reduce the amount of electricity consumed at
once by producing green energy, but also by automat-
ing and optimizing processes in water management
units. An example is Pecineaga, where water is pro-
duced during the day using photovoltaic energy, it is
stored in the tank and delivered by gravity to the
population;

o0 Implementation of feasibility study on the further
extension of the SCADA system at RAJA level, through
SDP EU funds in amount of € 28 million, which would
lead to a reduction in the electricity consumption by
8%;

o Implementation of a feasibility study for the con-
struction of 2 micro-hydropower plants at the Con-
stanta Sud Wastewater Treatment Plant and the
Onesti Wastewater Treatment Plant, with a total in-
stalled power of 259.7 kW. The two projects will lead
to the production of an estimated amount of electric-
ity of 1,750 MWh annually, intended for own consum-
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turilor cu energia achizitionata la cele doua ampla-
samente.

Desi progresul si implicarea este semnificativa,
RAJA SA continua aplicarea masurilor de reducere a
consumului de energie prin cresterea eficientei si uti-
lizarea resurselor regenerabile de energie. Activita-
tea companiei in aceasta directie este ghidata de
modernizare si inovatie, asigurand sustenabilitatea
pe termen lung a infrastructurii de apa si luand in
considerare impactul asupra mediului.

CEF Statia Tatlageac / Tatlageac PV Power Plant

Reducerea pierderilor de apd, un proiect ambi-

tios cu rezultate pe mdsura

Managementul eficient al apei este esential pentru
asigurarea furnizarii de servicii durabile, Tn special pe
masura ce resursele de apa devin din ce in ce mai
rare. Romania se remarca drept una dintre natiunile
europene care se confrunta cu unele dintre cele mai
mari niveluri de pierderi de apa. in Constanta, RAJA
a abordat aceste provocari prin lansarea unui con-
tract inovator de servicii bazate pe performanta
(PBSC) axat pe reducerea apei nevalorificate (NRW),
contract cu o valoare estimativa de 10 milioane Euro.
AGS Water Solutions, operatorul portughez de servicii
si consultanta, a fost ales pentru a sprijini RAJA n
aceasta initiativa, oferind consultanta pe parcursul
unui proiect inovator de reducere a apei nevalorifi-
cate pe parcursul a cinci ani.

La Tnceputul proiectului, reteaua de apa a RAJA a
intampinat o serie de provocari, inclusiv infrastruc-
tura invechita, contorizarea incompleta a intrarilor si
iesirilor sistemului si dependenta de evidentele pe
hartie pentru datele privind volumul si presiunea. Re-

ption, thus resulting in the reduction of energy costs
purchased at the two sites.

Although the progress and involvement are signif-
icant, RAJA SA continues to apply measures to reduce
energy consumption by increasing efficiency and the
use of renewable energy resources. The company’s
business in this direction is guided by modernization
and innovation, providing the long-term sustainability
of the water infrastructure and taking into account
the environmental impact.

CEF SEAU Mangalia / Mangalia WWTP PV Power Plant

Non-Revenue Water Reduction, an ambitious
project with related results

Efficient water management is essential for ensur-
ing sustainable service delivery, particularly as water
resources become increasingly scarce. Romania
stands out as one of the European nations experien-
cing some of the highest levels of water loss. In Con-
stanta, RAJA has addressed these challenges by
launching an innovative Performance-Based Service
Contract (PBSC) focused on reducing Non-Revenue
Water (NRW), contract with an estimate amount of €
10 million. The Portuguese service operator and con-
sultancy AGS Water Solutions has been chosen to sup-
port RAJA in this initiative, providing guidance
throughout an innovative five-year NRW reduction
project.

At the start of the project, RAJA's water network
encountered a range of challenges, including aging
infrastructure, incomplete metering of system inlets
and outlets and a reliance on paper records for vol-
ume and pressure data. The network lacked subsys-
tems or DMAs and leakage detection was largely

www.ara.ro
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teaua nu avea subsisteme sau DMA-uri, iar detectarea
scurgerilor era Tn mare parte reactiva. RAJA si-a pro-
pus sa abordeze aceste provocari cu patru obiective-
1)

nevalorificate, (2) imbunatatirea cunostintelor des-

cheie ale proiectului: reducerea apei
pre operarea sistemelor, (3) dezvoltarea planurilor de
reducere a apei nevalorificate si (4) promovarea dez-
voltarii capacitatilor echipelor.

Proiectul structurat pe 5 ani a inceput cu o eva-
luare a nivelului de referinta in primul an. Aceasta
etapa initiala s-a concentrat pe instalarea echipa-
mentelor necesare, proiectarea sectorizarii retelei si
colectarea datelor pentru o evaluare fiabila a siste-
mului, creand baza pentru urmarirea progresului in
urmatorii patru ani.
= Sectorizarea retelei

A fost stabilit un plan de sectorizare care cuprin-
dea initial 79 de zone de contorizare (DMA). Imple-
mentarea DMA-urilor a permis o monitorizare
detaliata a debitelor, presiunilor si, in consecinta, a
pierderilor. Sectorizarea permite detectarea mai ra-
pida a avariilor si reduce timpii de localizare a scur-
gerilor.

» Detectarea Activa a Pierderilor (ALD)

Detectarea activa a pierderilor a devenit o com-
ponenta critica in cadrul companiei. S-au facut inves-
titii semnificative n achizitionarea de echipamente
si tehnologii avansate, extinderea numarului de
echipe, asigurarea instruirii extinse si dezvoltarea de
indicatori pentru monitorizarea si imbunatatirea per-
formantei echipelor.

* Managementul presiunii

Managementul presiunii este un pilon vital in con-
trolul apei nevalorificate. Desi presiunea retelei a
fost in general scazuta, anumite zone au oferit opor-
tunitati de Tmbunatatire. Au fost adoptate masuri
precum instalarea vanelor reductoare de presiune.
= Proceduri de reparatii ale avariilor pe conducte

Abordarea avariilor pe conducte si detectarea
scurgerilor a fost cruciala, deoarece numarul de scur-

geri identificate a crescut semnificativ. Pentru a re-

zolva acest lucru, au fost angajate echipe
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reactive. RAJA aimed to address these challenges
with four key project goals: (1) decrease non-revenue
water, (2) improve the knowledge of the systems'
operation, (3) develop plans for NRW reduction and
(4) promote teams' capacity building.

The five-year Project began with a baseline asses-
sment during the first year. This initial phase focused
on installing necessary equipment, designing the net-
work sectorization and collecting data for a reliable
system evaluation, forming the foundation for pro-
gress tracking over the next four years.
= Sectorization of the Network

A sectorization plan initially comprising 79 District
Metered Areas (DMAs) was established. DMA imple-
mentation allowed for more detailed monitoring of
flows, pressures and consequently losses. The sector-
ization enables faster detection of burst and reduces
leakage location times.
= Active Leakage Detection (ALD)

Active leakage detection became a critical com-
ponent within the company. Significant investment
was made in acquiring advanced equipment and te-
chnologies, expanding the number of teams, provid-
ing extensive training, and developing metrics to
monitor and improve teams’ performance.

e Pressure Management

Pressure management is a vital pillar in controlling
NRW. Although network pressure was generally low,
certain areas offered improvement opportunities.
Measures such as the installation of pressure reduc-
tion valves were adopted.

* Pipe Breaks Repair Procedures

Addressing pipe breaks and leakage detection was
crucial, as the number of leaks identified increased
significantly. To address this, additional repair teams
were hired, and external contractor support was
brought in.

* Hydraulic Modelling

Hydraulic modelling had been nearly left behind
until the project start, with existing models incom-
plete and outdated. Through continued collaboration,
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suplimentare de reparatii si s-a apelat la sprijin ex-
tern.
e Modelare hidraulica

Modelarea hidraulica a fost lasata deoparte pana
la Tnceputul proiectului, cu modelele existente in-
complete si depasite. Prin colaborarea continua,
RAJA a infiintat o echipa dedicata pentru a lucra la
actualizarea modelului, Tmpreuna cu expertiza AGS.

RAJA established a committed team to work on up-
dating the model, together with AGS’s expertise.

Modelare hidraulica si DMA-uri / Hydraulic Modelling and DMAs

» Detectarea bransamentelor ilegale - Pentru a
aborda acest aspect, a fost constituita o echipa de-
dicata pentru a face inspectii pentru detectarea con-
sumurilor neautorizate.
= Monitorizarea debitului si presiunii

Introducerea tehnologiilor avansate a fost cruciala
pentru proiect, inclusiv Flowise - un instrument digi-
tal pentru monitorizarea in timp real a retelei, inte-
grarea datelor privind debitul, presiunea si alti
senzori, normalizarea modelelor de consum si gene-
rarea de alarme in caz de anomalii.
= Managementul contoarelor clientilor
Managementul contoarelor clientilor s-a bazat mai
degraba pe vechime decat pe performanta indivi-
duala. A fost introdusa o abordare integrata a mana-
de
instrumentul Meterwise, care acorda prioritate inlo-

gementului  contoarelor apa, utilizand
cuirii contoarelor in functie de performanta, optimi-
zand costurile si reducand erorile de contorizare.
 Managementul activelor

Managementul activelor este un element-cheie in ve-

derea reducerii apei nevalorificate. Introducerea

« |llegal Connection Detection - To address this, a
dedicated team was formed to carry-out inspections
for detecting unauthorized consumptions.
e Flow and Pressure Monitoring

The introduction of advanced technologies was
crucial to the project, including Flowise - a digital
tool for real-time network monitoring, integrating
flow data, pressure and other sensors, normalize con-
sumption patterns, and generate alarms for anom-
alies.
e Customer Meter Management

Customer meter management was based on age
rather than individual performance. An integrated ap-
proach to water meter management was introduced,
utilizing Meterwise tool, which prioritizes meter re-
placements based on performance, optimizing costs
and reducing metering errors.
» Asset Management

Asset management is a key element in reducing
NRW. The introduction of Infrawise software enabled
better prioritization of investments by identifying the
pipes most in need of rehabilitation, supporting tar-
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software-ului Infrawise a permis o mai buna prioriti-
zare a investitiilor prin identificarea conductelor care
au cea mai mare nevoie de reabilitare, sprijinirea
imbunatatirilor vizate si alocarea eficienta a resurse-
lor.

Rezultate-cheie

Au fost obtinute rezultate notabile in diferite do-
menii organizationale, care pot fi grupate Tn patru ca-
tegorii-cheie:

Imbundtdtirea retelei infrastructurii si a ope-

rarii

Constructia a peste 130 de camine a jucat un rol
crucial in sectorizarea retelei. Aceste eforturi au in-
clus instalarea de echipamente esentiale, cum ar fi
peste 80 debitmetre, peste 200 senzori de presiune,
instalarea de noi vane si Tnlocuirea celor vechi si au
condus la implementarea a 60 DMA-uri deja. Ca ur-
mare, performanta operationala s-a imbunatatit con-
stant de la an la an. Tabelul 1 prezinta cateva
exemple-cheie.

geted improvements and efficient resource alloca-
tion.

Key Achievements

Notable results have been achieved across various
organizational areas, which can be grouped into four
key categories:

Infrastructure Network and Operation improve-

ment

The construction of over 130 chambers played a
crucial role to sectorizing the network. These efforts
included the installation of essential equipment such
as more than 80 flow meters, more than 200 pressure
sensors, installation of new valves and replacement
of old ones and led to 60 DMAs already implemented.
As a result, operational performance has steadily im-
proved year after year. Some key examples are pre-
sented in Table 1.

Tabel 1. Exemplu de progres al parametrilor pe parcursul proiectului

Table 1. Example of parameters progress over the project

Variabila
Variable
Lungime
retea inspectata
Inspected
network length
Avarii
magistrale
detectate de ALD
Mains
detected

2021

km 184 326

pe

nr. 62 158

bursts
by ALD
Avarii
bransamente
detectate de ALD
Service nr.
connections
bursts detected
by ALD
Detectare
utilizari ilegale
Detection
of illegal uses
Personal
de operare pier-
deri apa
Operation nr. 1 15
personnel  work-
ing in water
losses
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2022

2023 20 Difforonce
908 1087 491% =
235 248 300% -
144 168 664%
42 67 158%  «

22 23 109%  ~
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Reducere apd nevalorificata

Reducerea pierderilor reale este evidenta atat in
DMA, cét si in sistemele generale de alimentare. Cap-
turile de ecran ale monitorizarii online, prezentate
n figura de mai jos, evidentiaza exemple de progrese
nregistrate in zonele in care, Tnainte de implemen-
tarea DMA, nu erau disponibile date privind debitul.

NRW Reduction

The reduction of real losses is evident in both the
DMAs and the overall supply systems. The online mon-
itoring screenshots, shown in the figure below, hi-
ghlights examples of the progress made in areas
where flow data was unavailable before the imple-
mentation of DMAs.

Example de reduceri ale debitului in DMA / Examples of flow reductions in DMA

In ceea ce priveste pierderile aparente de apa, au
fost nlocuite aproximativ 17.000 de contoare, imbu-
natatind semnificativ precizia facturarii. Acest lucru
a fost posibil printr-o abordare bazata pe date, in
care contoarele sunt inlocuite in functie de perfor-

Regarding apparent water losses, around 17,000
meters have been replaced, significantly improving
billing accuracy. This was made possible by a data-
driven approach, where meters are replaced based
on individual performance. A crucial step to support
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manta individuala. Un pas crucial pentru a sprijini
acest proces a fost testarea a 325 de contoare in la-
borator in conditii tipice de masurare, furnizand date
unice care au permis RAJA sa determine rata de de-
gradare a preciziei contoarelor si timpul optim pentru
Tnlocuirea contoarelor. Progresul include, de aseme-
nea, redimensionarea a peste 150 de apometre pen-
tru clienti mari, ceea ce duce la cresteri suplimentare
de eficienta.

this process was the testing of 325 meters in labora-
tory under typical measurement conditions, which
provided unique data that enabled RAJA to determine
meters’ accuracy degradation rate and the optimal
time for meter replacements. The progress includes
also resizing of over 150 large customer meters, re-
sulting in further efficiency gains.

Exemplu de crestere a facturarii dupa redimensionarea apometrelor clientilor mari /
Example of billing increase after large customer meter resizing

Maturitate digitald

Proiectul a progresat, de asemenea, in ceea ce
priveste maturitatea digitala a utilitatii. Procedurile
interne au fost revizuite si digitalizate In detaliu, ofe-
rind date valoroase pentru a informa luarea deciziilor
in mai multe domenii-cheie, inclusiv ordine de lucru,
detectarea si raportarea scurgerilor, inspectii ale uti-
lizarilor ilegale, citirea contoarelor clientilor si acti-
vitati de intretinere. Sistemul GIS a fost actualizat si
a fost dezvoltat un model hidraulic actualizat. Instru-
mentele digitale au fost integrate n diverse aspecte
ale operarii, inclusiv managementul debitelor si pre-
siunilor, contoarele clientilor, evaluarea performantei
si reabilitarea retelei.

Digital Maturity

The project has also progressed on utility’s digital
maturity. Internal procedures were thoroughly revie-
wed and digitized, providing valuable data to inform
decision-making across several key areas, including
work orders, leakage detection and reporting, illegal
use inspections, customer meter readings and main-
tenance activities. The GIS system was updated and
an updated hydraulic model was developed. Digital
tools have been integrated into various aspects of the
operation, including flows and pressures manage-
ment, customer meter, performance assessment and
network rehabilitation.

Technical Knowledge and Organizational Cul-
ture

Cunostinte tehnice si culturd organizationald

Un element-cheie pentru a ghida proiectul si a
sprijini dezvoltarea cunostintelor tehnice si transfor-
marea culturii organizationale a fost strategia planu-
lui de reducere a apei nevalorificate. Acest plan a
fost sustinut de peste 23 de sesiuni de instruire, la
care au participat peste 100 de tehnicieni. Aceste
eforturi au Tncurajat o comunicare interdepartamen-
tala Tmbunatatita si o structura organizationala mai
eficienta, contribuind la o constientizare mai pro-
funda a cauzelor privind apa nevalorificata in in-
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A key element to guide the project and support
the technical knowledge development and organiza-
tional culture transformation has been NRW reduction
plan strategy. This plan was supported by over 23
training sessions, with more than 100 technicians par-
ticipating. These efforts have fostered improved in-
terdepartmental communication and a more efficient
organizational structure, contributing to a deeper
awareness of NRW causes across the company.
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treaga companie.

Concluzii si pasii urmatori

Proiectul RAJA demonstreaza succesul PBSC in
abordarea apei nevalorificate. Proiectul a determinat
reduceri semnificative ale pierderilor de apa atat
reale, cat si aparente, si a scazut dependenta de sur-
sele de apa de suprafata si subterana, contribuind la
sustenabilitatea mediului. Tn anul 2024, urmare a im-
plementarii partiale a proiectului, a rezultat o dimi-
nuare a pierderilor in reteaua de la nivelul
Municipiului Constanta de aproximativ 4 milioane mc.
in plus, costurile operationale au fost reduse, in spe-
cial in ceea ce priveste consumul de energie, in timp
ce sistemul general de apa a devenit mai rezilient.

Integrarea echipamentelor si software-ului avan-
sat, Tmpreuna cu accentul pe solutiile digitale, a
jucat un rol central in imbunatatirea eficientei. Uti-
lizarea instrumentelor digitale a imbunatatit procesul
decizional prin furnizarea de date fiabile, abordand
astfel ineficientele care erau ascunse finainte.
Aceasta transformare a dus, de asemenea, la perso-
nal mai bine pregatit, cu abilitati si competente
fmbunatatite, promovand o forta de munca mai ca-
pabild. Tn plus, comunicarea interna si fluxurile de
lucru au fost optimizate, ceea ce a condus la o efi-
cienta organizationala crescuta si la o satisfactie
fmbunatatita a clientilor.

Eficientizarea activitatii companiilor de profil tre-
buie sa aiba in prim plan si protejarea resurselor, si
implicit reducerea pierderilor in retelele de distribu-
tie, care reprezinta o problema majora pentru ope-
ratorii de apa. Imbunatatirea infrastructurii si
implementarea tehnologiilor moderne pentru detec-
tarea si repararea avariilor sunt necesare pentru re-
ducerea acestor pierderi si eficientizarea sistemelor.
Noi, la RAJA Constanta deja implementam unul dintre
cele mai ambitioase proiecte pe acest palier: PBSC
“Contract de servicii bazat pe performanta privind
reducerea pierderilor de apa”. Contractul este unul
inovativ pentru sectorul de apa din Romania si suste-
nabil pentru mediul inconjurator, fiind implementat
cu sprijinul Bancii Europene pentru Reconstructie si
Dezvoltare, care are o durata de 5 ani si urmareste
masuri concrete pentru atingerea unor indicatori-
cheie de performanta. Dar cel mai important aspect
este ca sustenabilitatea financiara a proiectului este
asigurata prin economiile realizate.

Conclusions and next steps

The RAJA project demonstrates the success of
PBSC approach in addressing NRW. The project has led
to significant reductions in both real and apparent
water losses and decreased the reliance on surface
and groundwater sources, contributing to environ-
mental sustainability. As a result of partial implemen-
tation of the project, a water loss reduction of
approximately 4 million cubic meters in the Con-
stanta City network resulted in 2024. Moreover, oper-
ational costs have been lowered, particularly in
energy consumption, while the overall water system
has become more resilient.

The integration of advanced equipment and soft-
ware, combined with a focus on digital solutions,
have played a central role in improving efficiency.
The use of digital tools has enhanced decision-making
by providing reliable data, thus addressing inefficien-
cies that were previously hidden. This transformation
has also resulted in better-trained personnel with im-
proved skills and competencies, fostering a more ca-
pable workforce. Furthermore, internal
communication and workflows have been optimized,
leading to greater organizational efficiency and im-
proved customer satisfaction.

Optimizing the activity of companies in the field
must also have in the foreground the protection of
resources and implicitly the reduction of losses in the
distribution networks, which represent a major prob-
lem for water operators. Improving infrastructure and
implementing modern technologies for detecting and
repairing failures are necessary to reduce these losses
and make systems more efficient. We, RAJA Con-
stanta, are already implementing one of the most
ambitious projects in this sector: PBSC “Performance-
Based Services Contract on Non-Revenue Water Re-
duction”. The 5-year contract is innovative for the
water sector in Romania and sustainable for the en-
vironment, being implemented with the support of
the European Bank for Reconstruction and Develop-
ment and pursues concrete measures to achieve key
performance indicators. But the most important issue
is that the financial sustainability of the project is
provided through the savings made.
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