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APA SI URBANIZAREA - REALITATI SI PREVIZIUNI

Cristina Borca, cristina.borca(@aquatim.ro
Aquatim SA

Date statistice, publicate pe portalul UNESCO, evidentiaza faptul cd, in prezent, mai mult de jumatate
din populatia lumii locuieste in mediul urban. Aceeasi sursa arata ca populatia din orase creste cu o
persoand in fiecare secunda. Se estimeaza ca, pana in 2050, 70% din omenire va fi concentratda in mari
orase. Potrivit celor mai recente estimari ale Organizatiei Natiunilor Unite, la nivelul lunii iulie 2017,
populatia lumii era aproximata la 7,5 miliarde. Previziunile ONU indica faptul ca populatia mondiala
urmeaza sa ajunga la 8 miliarde in anul 2023 si la 10 miliarde in anul 2056. Aceste cifre conduc la un
calcul simplu: zonele urbane vor absorbi toatd cresterea populatiei lumii in urmdatoarele patru decenii.

Potrivit Organizatiei Mondiale a Sanatatii,
la nivelul anului 2015, peste 700 de milioane de
oameni din orase nu aveau acces la servicii de
salubritate corespunzatoare, iar 156 de milioane
dintre acestia nu beneficiau de servicii de
alimentare cu apa potabila. Extinderea si
asigurarea unor servicii moderne de alimentare cu
apa si de canalizare pentru miliardele de ordseni,
va juca un rol-cheie in asigurarea sanatatii si
securitatii oraselor, in protectia ecosistemelor si in
minimizarea riscului de pandemii.

Privita dintr-o perspectivi mai optimista,
urbanizarea oferd oportunitati semnificative
pentru utilizarea apei si pentru gestionarea
deseurilor in mod integrat si sustenabil. Datorita
civilizatiei si cresterii nivelului de constientizare
a populatiei, consumurile vor scadea, iar practici
precum utilizarea unor surse alternative de apa,
din colectarea apelor pluviale sau din reutilizarea
apelor uzate, vor diminua presiunea asupra
resurselor de apa. Mai mult, reutilizarea unor
deseuri, In conditii de sigurantd, de genul
eliminarea biosolidelor din apele uzate si

folosirea lor pentru incadlzire, poate ajuta la
inlocuirea combustibililor fosili, dar si la
eficientizarea energetica a statiilor de epurare a
apelor uzate.

Pornind de la aceste premize, proiectarea si
constructia unei infrastructuri urbane care sd faca
fatda cresterii populatiei urbane, dar si
schimbarilor climatice, sunt provocari majore. La
nivel mondial exista numeroase preocupari pentru
intocmirea unor ghiduri, a unor ,,foi de parcurs”
pentru construirea si dezvoltarea de orase care
cuprind obiective de dezvoltare durabila, dar si
actiuni ce stau la baza adaptarii la schimbarile
climatice.

In acest context si constienti fiind de
provocdrile viitorului, Fundatia Aquademica pune
bazele unei colabordri in vederea identificarii
celor mai potrivite solutii in ceea ce priveste
dezvoltarea  urband  sustenabild, protectia
mediului si adaptarea la schimbarile climatice. Pe
agenda manifestarilor fundatiei de anul acesta, un
reper important este conferinta Eco-Impuls 2017
cu tema ,,Urbanism si Infrastructura”.

Organizata 1in cadrul unui parteneriat
Aquatim-Aquademica-Asociatia Romana a Apei-
Universitatea Politehnica Timisoara, conferinta
va reuni anul acesta specialisti din cadrul
operatorilor de servicii publice din tard, companii
furnizoare de echipamente sau prestatoare de
servicii, mediul universitar si institute de
cercetare.



Cei mai buni instalatori din 2016
Alin Anchidin, alin.anchidin@aquatim.ro

Aquatim SA

A doua editie a concursului de meserii ,, Stan Vidrighin”, dedicat instalatorilor, a avut loc,
anul trecut, in data de 30 septembrie 2016, la Timisoara, pe o platforma amenajata in cadrul statiei
de epurare, in cea de-a doua zi a conferintei Eco-Impuls. Au participat echipe formate fiecare din
cdte doi instalatori, de la companii de apa din Brasov, Cluj, Constanta, Drobeta Turnu Severin,
Sannicolau Mare, Satu Mare, Timisoara si Tulcea.
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Concurentii au avut de executat un
bransament de apa si un racord de canalizare,
la calitatea cerutd de normele din domeniu.
Juriul a fost format din prof. univ. dr. Anton
Anton (presedinte), prof. univ. dr. Ion Mirel,
Gheorghe Stinean (Aquatim), Nicolae Pacurar
(HTI), Dan Maier (Ridgid), Daniel Nicolae
(Hawle) si Marius Pop (Funke). Arbitrii care
au avut sarcina de a cronometra concurendii au
fost as. univ. Alexandru Aldea si prof. univ.
Constantin  Florescu. Concurentii au fost
urmariti indeaproape in timpul probelor, iar la
sfarsit, au fost verificate etangeitatea si
functionalitatea lucrarilor.
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(%)

N

Punctaj
total

Puncte pentru
calitatea lucrarii

0 10 24 1
0 10 23 2
0 10 22 3
0 10 21 mentiune
0 10 18 mentiune
0 10 16 mentiune
0 10 15 mentiune
0 10 13 mentiune

Realizarea unui brangament pe o
conducta din fonta ductild, sub presiune, a fost
proba cea mai dificild a competitiei. Echipa
RAJA  Constanta,  castigatorii  editiei
precedente, au fost cei mai rapizi la aceasta
incercare. Echipa Aquatim a obtinut, in
schimb, cel mai bun timp la realizarea
racordului de canalizare. Fiecare proba a fost
punctatd si pentru calitatea executiei, toti
concurentii obtindnd punctajul maxim la
verificarea etanseitdtii i a gduririi corecte a
conductelor.



IMPERMEABILIZARI OSMOTICE SI PROTECTIE PENTRU BETOANE
PC® CRISTAL CONCETRATE

ing. Petronela Sandu, petronela.sandu@solaron.ro
SC Solaron Construct SRL
Str. Stirbei Voda nr. 95, Bucuresti, 010108, Romdnia, Tel: 0724 324 114

Actioneaza prin cristalizare internd, pe baza de substante chimice speciale, ciment §i nisip,
patrunde addnc in pori, capilare si fisuri de contractie si, independent de existenta unei presiuni pozitive
sau negative a apei, formeaza cristale care blocheaza patrunderea apei. Astfel, impermeabilizarea devine
parte integrantd a structurii de beton. Deteriorarile superficiale nu vor influenta capacitatea de etanseizare
a structurii, in cazul in care cristalele au penetrat suficient de addnc in structurd. In absenta apei nu are
loc nici o reactie, iar substantele chimice active raman in stare latentd. In contact cu apa, reactia va
reincepe pana cand toate componentele vor intra in procesul de cristalizare.

Figura I - Imagine SEM a starii initiale: Figura 2 - Dupa 10 zile, cresterea cristalului a atins
cresterea cristalului nu a inceput. viteza maximd, capilarele si porii betonului sunt
etanseizati. O structurd densa de cristale in refeaua de

capilare face ca betonul sa fie impermeabil complet.

Principalele avantaje pe care le ofera PC® e solutie eficientd si usor de aplicat manual
Cristal Concetrate sunt: sau mecanizat, in vederea
e asigurd impermeabilizarea permanentd a impermeabilizarii, acolo unde apa trebuie
betonului. retinutd Tnduntrul sau 1in exteriorul

e poate fi aplicat pe suprafete umede structurilor din beton.

e componentele active din  betonul Pentru un rezultat maxim este foarte
impermeabilizat se vor reactiva la importantd pregdtirea suprafetelor din beton prin
contactul cu apa. hidrosablare. Astfel este indepartat laptele de

e este complet impermeabil dupa 10 zile ciment, pot fi identificate eventuale defecte de

e utilizat si la structuri din beton ce intra in turnare ale betonului (segregari) si cel mai
contact cu apa potabild - Aviz Sanitar. important  se '(')btine N suprafatd a betonului

e cste rezistent la cicluri inghet - dezghet rugoasa cu porii deschisi.

(raport MAGNELnmr. 2000/630—KA/CM) Dupé pregétirea suprafetelor acestea se vor
o rezista min. 35 de zile la saruri de dezghet satura cu apd cu minim 6 ore Inaintea aplicarii

acid sulfuric si acid clorhidric (pH>2). produsului de impermeabilizare.



Eficienta acestui procedeu de impermeabilizare a fost confirmatd de numeroase lucrari, dintre care:

Figura 5- Impermeabilizare planseu garaj subteran Banca Nationala a Romdniei 2200 mp



Figura 8 - Impermeabilizare rezervor de ape reziduale fabrica de lactate TNUVA Romania Popesti
Leordeni 2700 mp



SISTEME DE CONDUCTE UPONOR INFRA
SOLUTII SIGURE S$I FIABILE
PENTRU INFRASTRUCTURA SUBTERANA URBANA

Dan Ovidiu Avram, Country Manager, UPONOR Infra
ovidiu.avram@uponor.com

uponor

INFRASTRUCTURA ZILEI DE MAINE se confruntd cu probleme enorme si cu schimbdri majore,
insa pentru noi, cei de la Uponor, tocmai aceasta este forta propulsoare si sursa de inspiratie care ne
motiveaza sa ne alocam fiecare zi pentru a crea solutii de simplificare a vietii pe Pamdant. Definem mai
mult de 60 de ani de experienta in crearea si producerea de sisteme de conducte durabile, care protejeaza
si transporta apa, aer, electricitate, date §i telecomunicatii. Nu conteaza daca venim cu solutii pentru o
singura conducta sau pentru o retea complexd, deoarece gratie cunostintelor noastre despre nevoile
oamenilor si medii promitem mereu ca punem bazele unui viitor sigur si functional.

Infrastructura subterana urbana ne pune probleme tuturor. Orasenii doresc o infrastructura care
sd functioneze, insa nu se gandesc la ce se afla sub picioarele lor decdt atunci cand se strica ceva. Oragele
se tot extind, insa dezvoltarea infrastructurilor nu poate tine pasul cu mutarea rapida a oamenilor la oras.
In plus, cdderile abundente de apd si suprafetele pavate intinse nu constituie o combinatie fericitd,
deoarece printre urmarile vizibile se pot numara si inundatiile, care costa miliarde.

Din fericire, noi suntem mandri ca reprezentam o firma care-si propune sd rezolve problemele
legate de infrastructura subterana urbana. De pilda, solutiile la inundatii constituie una dintre
preocupdrile noastre majore. In ultimii cinci ani ne-am creat un portofoliu extins i trainic pentru a rezolva

problemele care tin de inundatii si de ploile intense, insa mai sunt multe de facut.

Pana acum am realizat mai multe proiecte
absolut fascinante pe segmentul de infrastructura
urbana, care au  intrunit asteptarile
municipalitagilor din intreaga lume, astfel ca ne
bucuram tare mult ca avem ocazia de a va expune
doua dintre aceste proiecte:

1. Construirea unui canal edilitar in
Linkdping (Suedia), ajutati de sistemul
WEHOLITE.

2. Realizarea unui canal de retentie inovator
in Rzeszé6w (Polonia), ajutati de sistemul
WEHOLITE.

Speram cd o sa vi se para interesante si ca
o sd va inspire cu idei pentru rezolvarea
problemelor legate de infrastructura subterana
urbani. In acelasi timp, vd incurajim si ne
comunicati si noua ideile dumneavoastra, dat
fiind ca suntem deosebit de interesati sa venim cu
solutii pentru un viitor durabil si credem ca
impreund putem misca lucrurile.

1. Canalul edilitar din Linkoping (Suedia) -
WEHOLITE

Subteranele de maine sunt o adevarata
provocare, iar scopul nostru este de a ataca
aceasta provocare si de le face oamenilor viata
mai usoara, de a lua masuri ca telecomunicatiile
si calculatoarele sa fie protejate, ca toate canalele
colectoare sa fie etange, ca apele pluviale sa fie
tinute in frau, ca la robinet sd curgd apa curata si
pentru generatiile urmdtoare, precum si ca
infrastructura sa fie usor de instalat, de {inut sub
control si de Intretinut.

Un canal edilitar de aproape doi kilometri
(figura 1), cu diametrul interior de 2,2 metri, a
gazduit Intreaga tubulaturd de care avea nevoie
infrastructura unui nou cartier din orasul
Linkdping, din sudul Suediei. Nu peste mult,
sapaturile in strazi si In zonele cu locuinte vor fi
de domeniul trecutului, dat fiind ca toate lucrarile
de intretinere si instalatii se vor putea face in
interiorul tunelului (canalului edilitar).



Cu o lungime de aproape doi kilometri si
un diametru interior de 2,2 metri, infratunelul
Weholite s-a montat in cartierul Vallastaden din
Linkdping in vara anului 2014.

Figura 1 Canal edilitar

Vallastaden este un cartier modern,
ecologic, durabil, aflat actualmente in constructie,
pentru a gazdui in jur de 10.000 de locuitori. Tot
in acest loc se va construi §i 0 zona pentru targuri.

,,Toate tevile si cablurile din noua zona de
locuinte se vor afla in infratunelul/canalul edilitar
Weholite. Apa, canalizarea, termoficarea,
conductele pentru racire, precum si electricitatea
si cablurile electrice vor trece prin tunel”, afirma
Andreas Lillmals, dirigintele de santier de la
Uponor Infra.

In infratunel va exista si o retea de
conducte de adunare a deseurilor din zona,
gunoaie care mai apoi se vor duce la un punct de
colectare prin aspirare si suvoaie de aer.

De proiectarea, realizarea §i instalarea
infratunelului s-a ocupat Uponor Infra, clientul
find Departamentul Tehnic al orasului
Linkdping.

Lillmals explica faptul ca Uponor Infra
si-a montat primele infratunele in Germania, in
anii "90, ,,insa acestea aveau doar cate sute de
metri in lungime”.

intretinere firi sipaturi

Marele avantaj al unui canal edilitar este
ca scuteste orasul in cauza de binecunoscutul
blestem al sdpatului de gropi in strdzi in mod
regulat. ,,In tunel se pot efectua toate lucrarile de
intretinere si instalare a tevilor noi, deci nu e
nevoie sa se sape gropi In strdzi sau sa se
redirectioneze traficul. Locuitorii nici macar n-o
sda-si dea seama ca dedesubt se petrece ceva”
(Lillmals). In plus, intr-un tunel aerisit si bine
luminat se poate lucra in conditii de siguranta. De
incalzire nu este nevoie, fiindcd in subteran
temperatura este de cinci grade pe tot timpul
anului. Muncitorii pot intra in tunel prin niste
incaperi de beton, construite la cotituri. Tunelul
are si ramificatii, inspre proprietatile aflate din loc
in loc pe traseu.

,.un canal edilitar este o solutie usor mai
scumpa decat instalarea de conducte si cabluri
direct in pamant in modul clasic, insa dat fiind ca
este atat de usoara intretinerea conductelor si
adaugarea de mai multd infrastructura, tunelul isi
va face toti banii in timp.”, explica Lillmals.

Christian Vestman, de la departamentul
Servicii pentru proiecte din cadrul firmei Uponor
Infra, subliniaza ca daca tevile si cablurile vor
beneficia de protectia unui canal edilitar, se vor
prelungi intervalele de intretinere a lor si durata
lor de viata. ,,Dat fiind ca tevile nu intra in contact
cu apa din panza freatica, de exemplu, vanele lor
nu ruginesc. lar cand se impune reinnoirea
cablurilor, materialele valoroase din punct de
vedere financiar care contin cupru sunt usor de
recuperat”, comenteaza Vestman. Se estimeaza ca
infratunelul/canalul edilitar in sine va dura cel
putin o sutd de ani.



Figura 2 - Canalul edilitar protejeaza tevile si cablurile din noua zona de locuinte

In spatiile verzi sau in mijlocul unui oras
Vestman explicd faptul ca canalele edilitare sunt
ideale pentru locurile noi, pentru spatiile verzi si
pentru cele unde sapaturile ar fi impiedicate de
apa din panza freatica sau de conditiile
nefavorabile ale solului: ,,un canal edilitar este o
solutie nemaipomenitd pentru zonele cu
constructii i pentru cele care sunt strabatute in
lung si-n lat de o retea de tevi si cabluri. Cand e
vorba de tevi, nu pretul lor e marea problema, ci
sapaturile repetate, asfaltarile, bordurile si
amenajarea la loc a spatiului respectiv, inclusiv cu
vegetatie, costa cel mai mult. In plus, sapaturile se
fac cu greu la o infrastructurd subterand. Atunci
cand se reabiliteaza un set de conducte, in timpul
fazei de umplere uneori e greu sa-i redai solului
fermitatea inifiald, ceea ce le-ar putea cauza
probleme tevilor de mai de sus, carora le vine
randul numai peste cativa ani.”

Solutia cu module accelereaza instalarea

»Canalul edilitar de la Link&ping s-a
instalat intr-un loc cu multa verdeata, pentru care
desenele s-au finalizat numai dupa ce-au inceput
lucrarile; asa se explica faptul ca tevile si cablurile
s-au pozat in canalul edilitar doar ulterior”,
explica Lillmals.

Un canal edilitar se mai poate construi §i
sub forma de module, caz in care tevile care
urmeaza sd se introducd in el sunt preinstalate n
fabrica, dupd care se imbind intre ele dupa

montarea in pamant a infratunelului. ,,Solutia cu
module accelereaza instalarea”, afirma Vestman.

Tunelul a starnit interesul

Pentru Linkoping se planuieste deja inca
un canal edilitar, care urmeaza si se instaleze in
centrul oragului si care sa mearga pe sub zone cum
ar fi chiar strada principala. ,Intentionam sa
incepem lucrul vara viitoare”, comenteaza
Vestman.

Exemplul orasului Linképing a starnit
interesul si in alte parti din Suedia, facandu-se
vizite din toatd tara. ,,Actualmente purtam
negocieri cu inca aproximativ zece orase, unele
dintre acestea dorind sda inceapa de la vara”,
evidentiaza Christian Vestman.

Canalul edilitar Weholite

e Tunel realizat din conducte Weholite cu
lungimea de circa 2 km si diametrul
DN/ID 2.200 mm.

e In acest tunel aerisit si iluminat s-au
instalat tevi de apa, canalizare,
termoficare si conducte de racire, precum
si cabluri electrice si informatice.

e C(Canalul edilitar va deservi o zona cu
locuinte, care actualmente se construieste
pentru circa 10.000 de locuitori.

e Uponor Infra se ocupa de proiectare,
instalare si de materialele pentru tunel. In
plus, asigurd si unele dintre conducte.



e Clientul este Departamentul Tehnic al

orasului Linkoping.
2. Canalul de retentie din Rzeszow (Polonia) —
Weholite

De curand s-a incheiat construirea unui
canal de retentie inovator in Rzeszé6w (in sudul
Poloniei), cu tubulaturd si cdmine Weholite.
Proiectul de canalizare, care a si fost premiat, este
ideea mareatd a domnului ing. dr. Daniel Stys$ si a
domnului prof. univ. J6zef Dziopak, de la Catedra
de Infrastructura si Dezvoltare Durabila din
cadrul Universitatii Tehnologice din Rzeszow.

Cercetatorii de la Catedra de Infrastructura
si Dezvoltare Durabilda din cadrul Universitatii
Tehnologice din Rzeszow (UTR) lucreaza zilnic
la numeroase proiecte ingineresti. De-a lungul
anilor, munca lor le-a adus multe premii si
mentionari la targuri §i expozitii de inventica
internationale.

Figura 3 - Canalul de retentie din Rzeszow

Numai in ultimii doi ani au castigat cinci
medalii la Expozitia internationald de inventica de
la Varsovia din 2014, la care si-au expus ideile
peste 100 de expozanti din intreaga lume. Una
dintre aceste distinctii a fost o medalie de aur (cea
mai Tnaltd onoare a evenimentului), pentru
proiectarea unui canal de retentie inovator. lar
acum acel proiect a fost pus 1n practica cu succes,

pentru prima oard, In orasul Rzeszow, cu
tubulaturd de la Uponor Infra.

Idee geniala

Canalul de retentie conceput de
cercetatorii de la UTR reprezinta o solutie simpla,
insd deosebitd, pentru debarasarea de apele
pluviale. Unicitatea acesteia constd in faptul ca
interiorul canalului este mpartit in camere cu
ajutorul unor diafragme, care permit folosirea la
maxim a capacitatii interne a canalului. DL
profesor Dziopak explica: ,,Pe interior, canalul
este Tmpartit de diafragme, 1nsd totul este o
ingiruire liniard de camere interconectate in mod
hidraulic. Canalul are doua functii in cadrul retelei
generale de canalizare: functia de baza este de
transportare a apelor de canalizare, iar cealaltd de
retinere temporard a excesului de ape pluviale.*

Din ce s-a observat legat de apele pluviale,
chiar si1n caz de precipitatii abundente, care si ele
variaza ca intensitate si durata, canalele acestea nu
se umplu niciodata pana la refuz, deci ramane un
surplus de capacitate hidraulica pentru curgere.

,,Jdeea noastrd a fost sa folosim volumul
excedentar, montand o serie de diafragme cu
parametri hidraulici specifici. In acest fel am
obtinut un canal care indeplineste functia clasica
de transportare a apelor uzate, insd la nevoie
serveste si drept canal de retentie, care, practic, se
poate umple pana la capacitatea maxima a
conductei”, spune domnul profesor Dziopak.

Analizdnd proiectarea canalului de
retentie din perspectiva unui scenariu cu caderi de
ploi extreme, cercetatorii au hotarat ca la canal ar
fi nevoie de protectie suplimentara impotriva
presiunii apei. ,,Pentru aceasta am prevazut un
spatiu de scurgere in partea de sus a fiecarei
diafragme, prin care apa sa curgd in camera de
dupa, in timpul viiturilor; acest lucru protejeaza
conducta de presiunea suplimentard a torentelor
de apa de la furtuni.”

Canalul de retentie rezolva o serie intreaga
de probleme legate de debarasarea de apele uzate
intr-un loc urban, unde nu existad posibilitatea de
folosire a apelor pluviale. Daniel Stys: ,,canalul de
retentie 1si are rolul lui, fara discutie, in special
atunci cand se pune problema includerii de zone
noi de drenare in retelele deja existente de
canalizare, ceea ce sporeste volumele de apa. El
serveste si  drept contramdsurd  pentru
suprasarcinile  hidraulice exercitate asupra



retelelor si unitatilor existente, precum si la
tinerea in frau a deversarilor de ape pluviale in
apele de suprafata.”

Debut incununat de succes

Uneori chiar si cele mai ingenioase,
avantajoase §i rezonabile ca pret solutii
ingineresti raman pentru totdeauna numai pe
planse. Din fericire, nu acesta a fost cazul si aici,
la canalul de retentie proiectat la UTR. Munca la
primul canal de acest gen a inceput in 2014, in
Krakowska-Poludnie, un cartier de locuinte din
Rzeszow care se dezvoltd cu rapiditate. Daniel
Sty$, care a fost consultantul pentru instalare,
afirma: ,,Noul canal din Rzeszow a fost conceput
pentru a regla volumul de ape pluviale transportat
de la noile locuinte inspre reteaua municipald
existenta pentru apele uzate. Avand in vedere
capacitatea de retentie care se cere pentru canal si
spatiul de montare limitat, s-a stabilit ca diametrul
conductei sa fie de 2,4 m.”

L e
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Figura 4- Canalul de retentie proiectat de cercetdatorii de la UTR
reprezintd o solutie simpld, dar inovatoare, pentru debarasarea
de apele pluviale.

Realizarea lui s-a facut in doua etape: in
prima s-a facut o portiune de 140 m din canal, cu
colectoare pentru drenarea a ce se afla pe
lateralele drumurilor si pe trotuare, iar in cea de-a
doua etapa s-a instalat un tronson de 160 m de
canal pentru apele uzate, impreuna cu sisteme
auxiliare. Lungimea totald combinatd a intregii
retele de drenare pentru zona respectiva este de
1,5 km. Conductele folosite au avut diametrul
nominal DN de 200, pand la DN 2.400 mm, si
rigiditatea inelard SN de 4+12 kN/m la instalatiile
de pretratare a apelor pluviale. Canalul de retentie
s-a construit de catre Uponor Infra din tevi
Weholite cu pereti structurali dubli, realizati din
polietilend de mare densitate, cu diametrul DN/ID
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2.400 mm si rigiditatea inelard SN de 8 kN/m2.
Peretele exterior al canalului este de culoare
neagra, pentru a asigura rezistentd la radiatiile
UV. Cadrul canalului are opt camine de vizitare,
cu diametrul DN/ID 1.200 mm. Pentru a se tine
mai bine sub control suvoaiele, canalul s-a
prevazut cu o serie de diafragme. Instalarea s-a
facut in conditii geotehnice dificile, nivelele
ridicate ale apei din panza freatica prezentand
probleme in plus. Insd obstacolele s-au depisit pe
masurd ce s-a avansat cu lucrarile, astfel ca
montarea s-a realizat cu succes.

Intrebat care au fost motivele pentru care
s-a optat pentru tubulaturd din polietilena pentru
acest proiect, Daniel Sty$ a menfionat mai multi
factori: etanseitatea si omogenitatea racordurilor,
posibilitatea de instalare de diafragme, parametri
foarte buni la rezistenta staticd, longevitatea
conductei, rezistenta la abraziune si rentabilitatea
ca pret. ,,O tubulaturda din polietilena garanteaza
intrunirea tuturor acestor criterii. In calitate de
proiectanti ai sistemului, colegii mei si cu mine
putem confirma ca tubulatura asiguratd pentru
acest proiect este de cea mai buna calitate.”

Conlucrare fructuoasa

Proiectul cu canalul de retentie de la
Rzeszow este un exemplu foarte nimerit de
conlucrare a unor minti stiintifice cu profesionisti
din domeniul industriei, rezultatul fiind solutii
ingenioase pentru un trai comod, fara neplaceri.
Inginerii de la UTR au confirmat ca sunt foarte
multumiti de proiect. Daniel Sty$ explica mai pe
larg: ,,Pentru a trece cu succes de la o idee care
existd numai pe hartie la o retea functionald e
nevoie de buna-credinta, de competenta si de
devotament din partea tuturor implicati.
Inventatorii trebuie sa fie realisti, in sensul de a-si
da seama ce se poate face si ce se poate pune in
practica efectiv, proiectantii trebuie sa fie
interesati si hotarati sa aplice solutii inovatoare, sa
invete cat mai multe despre ele, furnizorii de
conducte trebuie sd garanteze materiale de cea
mai bund calitate, iar antreprenorii trebuie sa
posede cunostinte de specialitate si experienta in
astfel de tipuri de proiecte. Cred cd am reusit sa
aducem laolaltd un grup de persoane, care au
garantat cele mai nalte standarde in materie de
servicii si competentd. A fost vorba de ingineri de
la Biroul de Inginerie Municipala din Rzeszow, de
la Uponor Infra, care au furnizat tubulatura pentru



proiect, de Skanska — antreprenorul general — si
de cercetatori si proiectant{i de la Universitatea
Tehnologicad din Rzeszow.”

Joanna Szafron — directoarea sucursalei
din Silezia a firmei Uponor Infra, spune: ,,Adesea
vin la noi clienti cu proiecte unice §i pretentioase,
care necesitd competentd si produse de ultima
generatie, insa astfel de investitii le consideram
provocari intersante si le preluam cu placere.”

Avantajele tehnologiei pentru canalul de
retentie
e folosirea spatiului liber al canalului pentru
stocarea temporara a apei pluviale;
e cconomisiri la construirea de rezervoare
de retentie noi;
e operare automatd si fard necesitatea de
intretineri;
e folosirea tipurilor de tevi disponibile pe
post de camere de retentie ale canalului.
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capacitote fervtald

zona de colectare 1

capacitate hmitsd

rona do colectare 2 »

rcanal de retentie

2zonn de coleciare

canal de retentio

preapinul epurare ape
uzate

- canal de retentie :::M P

canal de retente

din coura
201 de colactare jof

rezernvor

—_—

capcitatea

limitati

a cursulul de apd

Figura 5- Canal de retentie

Paleta de aplicatii

Prin folosirea canalului de retentic se
rezolva mai multe probleme legate de deversarea
apelor pluviale din zonele urbanizate, mai ales in
caz de infiltrari sau atunci cand nu exista
posibilitatea de a tine in frau aceste ape. La
concret, folosirca unui canal de retentic se
justifica in urmatoarele situatii:

e racordarea retelei de canalizare existente
la noul sistem de colectare si introducerea
unei cantitati noi de ape reziduale;

e prevenirea suprasarcinii hidraulice din
cadrul retelelor existente si facilitatilor de
canalizare existente;

e reglarea preaplinului de ape reziduale in
apele de suprafata.

Adaptarea canalelor de preapiin
din zona de colectare |a retelele
de canalizare existente

Adaptarea canalelor de preaplin
din zonele noi de colectare la retelele
de canalizare existente

Adaptarea canalelor de preaplin
din zona de colectare la cursul de apa

rotejarea
pwi’:,u, Adaptarea numarului de canale
de apd de deversare |a cursurile de apa

Nu exista spatiu pentru
instalarea de rezervoare
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SELCOPERM DE LA GRUNDFOS
SISTEM DE GENERARE ELECTROLITICA
Procedeu sigur si simplu de obtinere a solutiei de hipoclorit

Mihai Buleandra’ : mbuleandra@grundfos.com
loana Ionescu?: ionescu@grundfos.com

GRUNDFOS %

Bucuresti, Romdnia

Rezumat: Descriere a tehnologiei. Sistemul Selcoperm produce hipoclorit de sodiu printr-un
procedeu electrolitic, folosind sare §i energie electrica. Obtinerea solutiei de agent dezifectant, la fata
locului, are loc in conditii de maxima siguranta si cu un buget redus.

Cuvinte cheie: Selcoperm, hipoclorit de sodiu

reactioneaza reversibil cu apa, rezultand acid
hipocloros, un dezinfectant eficient:

NaClO + H,O < NaOH + HclO

Cantitatea dozata depinde de aplicatie si
de reglementirile locale. In general, cantitatea de
clor dozatd in apa de tratat este de 0.3 pana la 2
ppm de clor echivalent.

Figura 1 - Celula electrolitica

In celula electrolitica rezultd hidroxid de
sodiu, hidrogen si clor.

2NaCl + 2H20 — 2NaOH + Cl; + H;

Clorul reactioneaza imediat cu solutia de
hidroxid de sodiu, rezultind o solutic de
hipoclorit, adica agentul de dezinfectie.

Cl; + 2NaOH < NaCl + NaClO + H;0

Solutia generata are un pH cu valori intre
8-8.5 si0 concentratie maxima echivalenta de clor
6-8 g/L. Perioada de injumatatire este foarte
lungd, drept urmare este potrivitd pentru
depozitarea in rezervoare tampon.

Dupad dozarea solutiei In apd, nu este
necesard corectia valorii pH-ului, asa cum se
procedeazd la procesul de electrolizd cu
membrand. Solutia de hipoclorit de sodiu
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Avantaje:

>

>

metodd sigurd de obtinere a solutiei de
hipoclorit de sodiu la fata locului;

procesul de electroliza implicd doar materii
prime accesibile: apd, sare si energie
electrica; prin acest procedeu costurile de
productie sunt semnificativ reduse;
hipoclorit proaspat la indeména: solutia
dezinfectanta nu disociazd precum solutiile
de hipoclorit comerciale;

probabilitatea de formare a cloratului ca
produs secundar este scazuta;

metoda de dezinfectie este aprobata si este in
conformitate cu legislatia privind apa
potabila si apa pentru piscine;

este o alternativd cu mai putine cerinte de
sigurantd decat sistemele pe bazd de clor
gazos;

componente robuste si simple: intretinere
minima si duratd lunga de viata, comparativ
cu electroliza in celule cu membrana;
produsul are o valoare de pH mai mica decat
cea a produsului comercial, reducand riscul
blocarii/ deteriorarii unitatii de injectie in
cazul tratarii apelor cu duritate mare;
constructie robustd, compactd, usor de
intretinut;

ciclu mai lung de viata comparativ cu metoda
electrolitica cu celuld cu membrana.

Aplicatii'

tratarea apei destinate consumului uman,;
tratarea apei din procese industriale si turnuri
de racire.

tratarea apei pentru bazine de inot;

Sistemele Selcoperm 110 ... 1800 g/h
Echipamentele Selcoperm 110 ... 1800 g/h
includ:

sistemul principal de electrolizd contine
celula elctrolitica, o coloand de separare gaz-
lichid, o pompa de dozare solutie salina, un
ventilator prevdzut cu senzor pentru
monitorizarea cantitativd a debitului de aer
folosit la diluarea si evacuarea amestecului
gazos din camera de electroliza, tabloul de
comanda si control;

un rezervor pentru solutia de saramura
saturata;

un rezervor pentru stocarea hipocloritului de
sodiu generat (NaClO);

pompe dozatoare digitale cu accesoriile de
dozare aferente pentru dozarea solutiei de
hipoclorit generat electrolitic.

Figura 3 — Sistem Selcoperm 110 ... 1800 g/h

! NOTA: Legislatia privind utilizarea produselor de dezinfectie in aplicatiile de tratare a apei sunt specifice fiecdrei tari. Pentru

mai multe detalii va rugam sa contactati biroul local Grundfos.
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De asemenea, sistemul poate fi prevazut si
cu o unitate de masurd si control a valorii
concentratiei de clor rezidual din apa tratata.

Sistemul Selcoperm este furnizat ca o
solutie la cheie. Trebuie instalate doar tubulatura
pentru racordul de apa, racordurile pentru
rezervoarele de sare si de depozitare a produsului
si tubulatura de evacuare a aerului.

Figura 4 - Sistem Selcoperm 5... 45 kg/h

Sistemele Selcoperm 5 ..... 45 kg/h

Sistemul de electrolizd Selcoperm cu capacitati
cuprinse intre 5...45 kg/h (la cerere pot fi
configurate si capacitati mult mai mari) este o
solutie modulara pentru producerea in siguranta a
hipocloritului de sodiu cu o concentratie de
0,8% dintr-o solutie de saramura diluata.

Celulele de electrolizd sunt componentele
principale ale Selcopermului.

Sistemul include:

» celula de electroliza, prevazuta cu racorduri
hidraulice, ecran de 7 inch, multicolor,
pentru operarea si monitorizarea intregului
sistem de electroliza;

» redresor pentru transformarea curentului
alternativ In curent continuu;

» filtru impuritati si sistem pentru dedurizarea
apei;

» rezervor pentru solutia de saramura saturata,

» statie de dozare saramura;

» rezervor tampon pentru separarea  Si
eliminarea hidrogenului, respectiv pentru
stocarea solutiei de hipoclorit de sodiu;

» pompe transfer solutie de hipoclorit produsa;

» rezervor stocare solutie de hipoclorit produsa

» statie de dozare hipoclorit in apa de tratat.

Optional, in functie de aplicatie, sistemului i se
mai poate adauga:
» unitate mobila de spalare/curatare electrozi;
» echipament  masurari  duritate  apa,
concentratie de clor din hipocloritul generat,
concentratie saramura.

De asemenea, sistemul poate fi prevazut si cu o
unitate de masura si control a valorii concentratiei
de clor rezidual din apa tratata.

SCHEMA PROCESULUI DE TRATARE APA POTABILA
CU SISTEMUL SELCOPERM

s e
e T

2 Conceptul de siguranti este evaluat de citre un expert tehnic neutru de la TUV SUD Product Service GmbH si se raporteazi

la standardele impuse prin directiva europeana ATEX.
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PIERDERILE DE APA UZATA DIN RETELELE DE CANALIZARE

Ing. Laszlo Jancso, Manager de calitate Pipelife Romania
Bucuresti Sector 1, Sos. Bucuresti-Ploiesti 42-44, Baneasa Technology Park

Rezumat: Pierderile de apa uzata din reteaua de canalizare din cauza exfiltratiilor datorate neetanseitatii
imbinarilor si a caminelor traditionale de beton, sunt nocive din cel putin doua considerente:
o exfiltratiile de apd uzata in sol si implicit in panza freaticd, reprezintd un factor ecologic negativ,
e acolo unde exista exfiltratii, automat apar si infiltratii de apa freatica in retea, ceea ce pe langa
faptul ca mareste volumul de apa ce trebuie transportat si tratat, de regula cauzeaza si surparea

infrastructurii in perimetrul infiltratiilor.

Aceste neconformitati se vor elimina treptat si
datorita faptului cd cerintele standardelor
europene referitoare la etanseitate, influenta
crescanda a factorilor ecologici si implementarea
materialelor si tehnologiilor moderne, indruma
investitorii sa apeleze la sisteme termo-plastice,
atat in privinta tubulaturii de canalizare, cat si
pentru caminele de inspectie, vizitare sau de
pompare, intercalate in retea.

Daca in cazul tubulaturii de canalizare,
tehnologia pare sa fie una general adoptata prin
utilizarea tevilor si fitingurilor din materiale
termo-plastice  (PVC-U, polipropilend sau
polietilena), unii investitori sunt inca reticenti in
privinta utilizarii caminelor confectionate din
materiale termo-plastice.

Avantajele caminelor din materiale termo-
plastice nu trebuie neglijate, fiindca numai aceste
solutii sunt de viitor si ne dau rdspuns la
intrebarea: ,,.De ce trebuie sa alegem o astfel de
solutie?”

Mai jos sunt enumerate o serie de argumente

care sustin o astfel de alegere:

e Structuri cu un design compact.

e Oferd solutii de proiectare pentru orice
situatie, permitand proiectantilor sa aleaga
cea mai potrivita configuratie la
proiectarea unei retele de canalizare.

e Asamblare usoara sirapida, la fata locului.

e gamd largd de produse: camine de
inspectie si de vizitare, camine pentru
statii de pompare.

e Economie de timp si bani.

e Conectare simpla la reteaua de canalizare
existenta.

e FEtanseitate si rezistenta sporite.

e Costuri de exploatare reduse si durata
lungd de viata.

e Adancimi mari de instalare cu efort
minim.

e Stabilitate si fiabilitate.

e Rezistentd indelungatd la fluide agresive.

e Nivel de zgomot redus.

Standardele de referintd aplicabile definesc
cerintele minime de calitate ale produselor si
garanteaza compatibilitatea produselor realizate
de diferiti producatori. Garanteaza pentru toate
partile interesate: designeri, ingineri, arhitecti,
constructori, autoritati de control si altele, ca
produsul pe care 1l folosesc indeplineste
performanta prescrisd si poseda toate calitatile
necesare pentru a permite exploatarea pe termen
lung.

Caminele de inspectie si de vizitare pot fi
confectionate din polipropilend (PP), polietilena
(PE), sau policlorura de vinil (PVC), conform
standardului european EN 13598-2 , Sisteme de
canalizare din materiale plastice pentru
bransamente si sisteme de evacuare Ingropate fara
presiune”.

Din punct de vedere practic, in vederea
obtinerii unui raport pret-calitate optim,
materialul recomandat este totdeauna
polipropilena (PP).
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Odata ce ne-am decis in privinta utilizarii

acestor camine, singurul aspect care necesitd
atentie este modul de instalare corect, conform
instructiunilor fiecarui producator in parte.

Corpul caminelor din material termo-

plastic nu se va supune in nici un caz sarcinilor
rezultate din trafic.

Descarcarea caminului de sarcini se face

prin intermediul gulerului de beton armat, montat
la partea superioara a caminului.

Figura 1 Camine de inspectie si de vizitare din materiale termo-

plastice

Statiile de pompare si implicit elementele lor
modulare sunt in conformitate cu urmdtoarele
standarde europene si nationale:

SR EN 12050/ 1 //2 si 3 Statii de
pompare a apelor uzate;

SR EN 476/2011 Cerinte generale pentru
componentele utilizate 1n racorduri si
colectoare;

SR EN 1671/2000 Retele de canalizare
sub presiune in exteriorul cladirilor;

SR EN 752/2008 Retele de canalizare n
exteriorul cladirilor;

SR EN 13598-2/2009 Sisteme de
canalizare din materiale plastice pentru
brangamente si sisteme de evacuare
ingropate fara presiune.

Aplicatii generale
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Pentru pomparea apelor uzate din
tronsoanele de retele din regiunile joase;
Pentru a trece apa uzata peste dealuri,
curenti de apa, drumuri, cai ferate;
Pentru pomparea apelor din rezervoarele
de apa meteorice;

Pentru pomparea apelor uzate catre
statiile de epurare, rezervoare de apa
uzate;

Pentru pomparea levigatului rezultat in
depozitele de deseuri ecologice si pentru
pomparea urmatoarele tipuri de fluide: ape
de drenaj, ape tehnologice din diferite
aplicatii industriale, ape netratate ,,prime”’
catre statiile de epurare, ape uzate cu
concentratie mare de solide.

Caminele utilizate la realizarea acestor statii
de pompare, se confectioneaza de regula din:

elemente de polipropilend, cu rigiditatea
inelard a corpului cdminului de minim SN
2kN/mp, pentru statii de pompare cu
diametrul intern util DN/ID <1000mm;
elemente de polietilena structurata, cu
rigiditatea inelara a corpului caminului de
minim SN 4kN/mp, pentru statii de
pompare cu diametrul intern util DN/ID
>1000mm.

Caminele statiilor de pompare, datorita
dimensiunilor de gabarit considerabile, a actiunii
fortei de ridicare a apei freatice din zona de
amplasare si a agresivitatii fluidelor vechiculate
in unele cazuri, trebuie sa fie de constructie
speciald, iar pozarea acestora trebuie de
asemenea realizatd tinand cont de instructiunile
producatorului.




PLANURI DE SIGURANIA A APEI - STUDIU DE CAZ

Mihaela Nicoleta Vasilescu', vasilescum13@yahoo.com
Monica Isacu?, monica.isacu@gmail.com

! Universitatea Ecologici din Bucuresti
B-dul Vasile Milea, Nr. 1G, Bucuresti, Romania
? Fundatia Aquademica
Str. Georghe Lazar nr. 11 A, Timisoara, Romania

Rezumat: Planurile de siguranta a apei (PSA) reprezinta un concept de management preventiv care
vizeaza stabilirea unor restrictii in vedera evitarii contaminarii apei in cadrul lantului de alimentare, de
la sursa de apa catre consumator. Studiul a fost efecutat pe baza metodologiei dezvoltate de catre WECF
si Aquademica si descrise in compendiul ,, Planuri de Siguranta a Apei si a Sistemelor de Sanitatie pentru
comunitati rurale”. Studiul de caz referitor la aplicarea planurilor de siguranta a apei a fost desfasurat
in localitatea Manastiur, judetul Timis, fiind bazat pe vizitele in teren, colectarea de date, prelevarea
unor probe de apa, analize de laborator, analiza riscurilor de-a lungul sistemului de alimentare cu apad,
utilizand scoruri §i recomandari pentru elaborarea si implementarea planurilor de siguranta a apei.
Sursa de apa folosita pentru alimentarea localitatii Manastiur este apa subterand. Principalele pericole
in cadrul bazinului de captare sunt cele date de agricultura, cresterea animalelor, industria alimentara si
cea de procesare a lemnului, drumurile, gospodariile si zonele de recreatie. Apa tratata intr-un rezervor
de tip monobloc, este stocata intr-un rezervor de otel inoxidabil si distribuita printr-un sistem
gravitational catre 629 de gospodarii din 4 sate. Au fost identificate principalele pericole pentru fiecare
componenta a sistemului de alimentare cu apa si au fost stabilite scorurile de risc. Pe baza analizei
riscului, au fost recomandate masuri de control, monitorizarea acestora si posibile actiuni in cazul
depasirii concentratiilor maxim admise a parametrilor microbiologici/chimici din apa potabila.

Cuvinte cheie: analiza de risc, Planuri de Siguranta a Apei, apa si sanitatie

mici care de obicei nu au capacitatea si

1. Introducere cunostintele profesionale necesare pentru a

Planurile de Sigurantd a Apei (PSA) reprezinta
un concept de management operational preventiv
pentru a stabili anumite restrictii in scopul
evitdrii contaminarii apei in cadrul lantului de
alimentare cu apa, de la sursa catre consumator,
elaborat de Organizatia Mondiald a Sanatatii
(WHO),in colaborare cu Asociatia Internationald
a Apei (IWA), [1], [2]. Abordarea propusa
vizeaza stabilirea unor masuri de control al
riscului pentru toate procesele din sistemul de
alimentare cu apa: protectia resursei de apa,
captarea apei, tratarea apei, stocarea si
distributia, aprovizionarea cu apa in interiorul
cladirilor. PSA reprezinta o cerintd a Directivei
1787/2015/UE ce modifica Anexele II si III ale
Directivei 98/83/CE cu privire la calitatea apei
destinatd consumului uman [3].

In cadrul unor proiecte anterioare WECF a
elaborat in cooperare cu Fundatia Aquademica o
abordare simplificatd a PSA pentru localitati

gestiona in mod sigur sistemele de alimentare cu
apd si sanitatie. Compendiul WSSP [4] explica
intr-o abordare pas cu pas cum pot fi identificate
principalele surse de poluare, cum se evalueaza
riscurile sau ofera idei pentru a schimba sau a lua
masuri de Tmbunatatire a situatiei.

Studiul de caz prezentat este o analizd de risc
pentru un sistem mic de alimentare cu apd dintr-
o zona rurala din Romania, mai exact satul
Manastiur, si 151 propune educarea si implicarea
comunitdtii locale in dezvoltarea si asumarea
responsabilitatii managementului consumului de
apa utilizdind PSA ca metodd de stabilire a
managementului preventiv [5].

Obiectivele studiului de caz sunt: (i) cresterea
nivelului de constientizare cu privire la PSA si a
importantei acestuia pentru un management
corespunzator al sistemului de alimentare cu apa;
(i) infiintarea unei echipe PSA in localitatea
Manastiur; (iii) colectarea informatiilor de baza;
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(iv) sintetizarea informatiilor intr-un PSA initial;
(v) formularea de recomandari pentru completarea
informatiilor si implementarea PSA.

2. Materiale si metode

Metodologia de realizare a studiului se bazeaza
pe vizitele in teren pentru evaluarea sitului,
colectarea de date folosind chestionarele incluse
in compendiul WSSP, prelevarea de probe si
analizarea acestora In laborator, analize de risc
folosind scoruri $i  recomanddri  pentru
dezvoltarea si implementarea viitorului PSA [6].
PSA reprezinta o modalitate de a asigura
alimentarea cu apa potabila sigurd prin: (i)
cunoasterea si documentarea intregului sistem de
alimentare; (ii) identificarea surselor si modului
de manifestare a problemelor; (iii) construirea
unor bariere si sisteme de management pentru a
contracara aparitia acestor probleme — anticipare;
(1v) asigurarea unei bune functionalitdti a tuturor
componentelor sistemului. O prezentare generala

Intregul sistem de alimentare cu api este analizat
in functie de matricea descrisa mai sus, fiind
apoi stabilite scorurile de risc pentru fiecare
parte a sistemului, in functie de matricea de risc
prezentata in tabelul 2 [1].

Tabelul 2 Matricea de risc

Severitatea/Impactul consecintei
Nesemnificativ| Minor | Moderat | Major | Catastrofic
1 2 3 4 5
Aproape |5 |5 (L) 10(M) [15(H) |20 |25 (VH)
sigur (VH)
Sigur 14D S(M) |12(H) |16 |20 (VH)
(VH)
§|Previzibil |3 |3 (L) 6(M) [9(M) |12 (H) |15 (H)
<
2
£ |tmprobabil2”[2 (D) 4M) [6(M)  |8H) |10(H)
&
Putin 1 1@ 2(L) 3L 40 5D
probabil

a dezvoltarii unui PSA este redata in tabelul 1 [1].

Tabelul 1 Matricea elaborarii unui PS4

Sursa Tratare Distributie Ap a la
’ robinet
Informatia |Tipul Diagrame, procese |Diagrame, Tipul
bazinului de |de tartare, directia de spatiilor,
captare, sursa |capabilitdti, control|curgere, materialele
de apd echipament, |din reteua de
rezervoare de |[distributie
stocare, starca
valvelor
Identificarea |Sursele de Bazinul de captare, |Contaminare |Curgere,
pericolului |poluare, reactivii folositi in [din exterior, |scurgeri din
climatul tratare, materiale |fluctuatii de  |conducte,
utilizate, debit, igiena
ineficienta tratarii, |bransamente
defectiuni de neautorizate,
alimentare curgere inversa
Evaluarea  |Probabilitatea |Probabilitatea de a |Probabilitatea |Probabilitatea
riscului si consecintele |avea o tratare unor de aparitie,
poludrii ineficientd si con- |defectiuni, consecinte
secintele acesteia |consecinte
Masuri de  |Managementul|Procesul de tratare, | Proceduri Elemente de
control bazinului de  |procesul de operationale, |etansare,
receptie si al |monitorizare, materiale tratare pentru a
rezervorului  |sisteme de aprobate, inlatura
avertizare, oprirea |starea valvelor [solvabilitatea
alimentdrii cu apa plumbului,
catre retea educare
Monitorizare| Locuri de Apa bruta, Debit, Inspectarea
deversarea  |procesul de tratare, | presiune, spatiilor
poluantilor, |apa dezinfectata  |concentratie
calitatea apei |furnizatd inretea |reziduala de
brute dezinfectant
Actiuni in  |Incetarea de |Incetarea de a Evacuarea Sfatuirea
cazul in care |capta apa din |capta apa din sursa,|apei, spalarea |consumatorilor
concentratia |sursa, ajustdnd |ajustand procesul |conductelor,
maxima procesul de  [de tratare, statia de |sfatuirea
admisd este |tratare tratare se inchide |oamenilor ca
depasita trebuie sa
fiarba apa
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Dupa ce a fost realizeaza evaluarea riscului
aferent sistemului de alimentare cu apa potabila,
se vor recomanda diverse actiuni, in functie de
scorul de risc rezultat: mic (1-5), mediu (6-10),
mare (12-15) sau foarte mare (16-25). in cazul in
care scorul de risc rezultat este unul mic,

managemenul sistemului va fi efectuat 1in
conformitate cu procedurile de rutind, cu

conditia revizuirii acestora cu regularitate. Daca
riscul este mediu, va fi nevoie si de actiuni de
planificare. In cazul unui scor de risc mare, se
impun actiuni prioritare de reducere/eliminare
imediati a pericolului. In cazul unui scor de risc
foarte mare, sunt necesare actiuni urgente de
prevenire a pericolului, cum ar fi Intreruperea
alimentarii cu apd, recomandarea facuta
populatiei de a fierbe apa inainte de ingerare,
restrictii de folosire si alte actiuni prioritare
menite sa reduca imeadiat pericolul.

3. Rezultate si discutii

Comuna Manastiur este situatda in bazinul
superior al raului Bega, fiind formata din patru
sate: Manastiur, Padurani, Remetea Lunca,
Topla, cu un numar total de 1689 (2012), si 629
de gospodarii (2012); suprafata totald a comunei
este de 41,86 km?.

Primul pas in elaborarea unui PSA in localitatea
Manastiur a fost contactarea autoritatilor locale
si a persoanelor interesate sa se implice in acest
sens, pentru a Infiinta o echipd PSA in comuna.



Echipa stabilitd a inclus 7 membri: primarul, ca
si conducator al echipei, tehnicianul responsabil
de functionarea sistemului de tratare si alimen-
tare cu apa, profesoara de biologie si chimie din
scoala, un specialist local in proiecte, managerul
unei fabrici locale de biscuiti, un asistent
medical, un ofiter de protectie a mediului.
Analiza sistemului de alimentare cu apa a
inceput cu analizarea sursei de apa potabila [7].
Calitatea apei la sursa a fost stabilitd cu ajutorul
probelor de apa prelevate in octombrie 2005
dintr-un foraj cu adancimea de 83 m, situat in
apropierea primariei, si unul la 90 m, situat langa
scoala. Probele au fost analizate intr-un laborator
certificat. Concentratia de amoniu a fost de 2
mg/l, depdsind concentratia maxim admisd de
0.5 mg/l.

Analiza datelor privid sursa si bazinul de captare
aratd cd: (i) apa subterand contine amoniu ce
depaseste concentratia maxim admisa; (ii)
forajele au o zond de protectie sanitara, dar
gardul este distrus; (iii) rapoartele de incercari
din studiul hidrogeologic sunt incomplete in ceea
ce priveste caracteristicile calitatii apei brute (ex.
nu existd analize microbiologice ale apei); (iv)
nu existd rapoarte de analize care sd confirme
sau sd infirme nivelul real de contaminare.
Scorul de risc pentru contaminarea micro-
biologica a fost estimat la 20 (VH), iar pentru
contaminarea chimica la 12 (H).

Scorurile foarte mari $i mari necesitd actiuni
urgente, precum: (i) managementul activitatilor
poluatoare din cadrul bazinului de captare; o
cumunicare continud cu Administratia Nationala
Apele Romane si Agentia pentru Protectia
Mediului; (ii) inregistrarea chimicalelor folosite;
(i11) controlul activitatilor umane; (iv) controlul
evacudrii apelor uzate; (v) inspectii regulate in
bazinul de captare; (vi) repararea gardului din
zona de protectie sanitard; (vil) monitorizarea
calitdtii apei In mod regulat, (ex. primdvara si
toamna); (ix) obtinerea de informatii pentru
fundamentarea procesului de tratare, in special a
dezinfectiei [8].

Analizele cu privire la datele despre statia de
tratare a apei potabile aratd ca: (i) ANRSC a
eliberat serviciului de apa din Manastiur licenta
cu numarul 1907/16.03.2012, clasa 3 (pentru un
numdr de locuitori < 50000), valabild péana
1a16.03.2017; (ii) contaminarea microbiologica
din bazinul de captare necesitd dezinfectie

atentd; amoniul care depaseste concentratia
maxim admisd din apa brutd, utilizarea
hipocloritului de sodiu si intreruperi in
alimentare cu energie indicd probabilitatea unei
tratari ineficiente, ce rezultd in furnizarea de apa
nesigura; (ii1) contaminarea chimica (pesticidele)
din bazinul de captare ar putea accelera atingerea
capacitdtii de adsorbtie a carbonului activ; (iv)
contaminarea microbiologicd si chimica cat si
eliminarea acestora prin tratare sunt dificil de
confirmat sau de negat din cauza lipsei de in-
registrari/rapoarte de analizd cu privire la
calitatea apei. Scorul de risc pentru contaminarea
microbiologica este estimat la 20 (VH) iar pentru
contaminarea chimica la 9 (M).

Scorul foarte mare afernt contaminarii microbio-
logice necesitd actiuni urgente, iar scorul mediu
pentru contaminarea chimicd necesita actiuni de
planificare si pregatire precum: (i) optimizarea
procesului de tratare si control automatizat; (ii)
aprobarea si controlul reactivilor i materialelor
utilizate in tratare; disponibilitatea unor rezerve
(inclusiv un generator de energie electricd); (iii)
monitorizare regulatd a calitdtii apei brute si a
apei potabile la iesirea din uzina de apa, mai ales
pentru nivelul de clor rezidual liber [9].
Lungimea retelei de alimentare cu apa potabila
este de 19.2 km (Manastiur 8,2 km; Remetea
Lunca 5 km; Padurani 2 km; Intre Mandstiur si
Remetea Lunca 4 km).

Analiza datelor din reteaua de distributie arata
ca: (1) nu existd clor rezidual liber in apa furni-
zata consumatorilor, adicd nu existd protectie
impotriva cresterii microbiologice; (ii) rapoartele
de analiza a calitdtii microbiologice a apei arata
cd nu se depdsesc valorile limitd; (iii) frecventa
analizelor calitdtii apei este redusa, si prea putini
parametrii sunt verificati; (iv) desi nu exista clor
rezidual liber in retea, cantitatea de materie
organica depaseste concentratia maxim admisa,
iar conductele de plastic favorizeazd formarea
unui biofilm, parametrii microbiologici nu indica
insd depasiri; (v) conform a 18 chestionare,
consumul de apa este in medie de 6.66 - 50 I/
persoand/zi (val. medie = 18), prin comparatie cu
datele din programul de monitorizare, care arata
o medie de 125 — 303 I/persoand/zi, sugerandu-se
cd pot exista scurgeri in reteaua de alimentare;
(vi) intreruperile de energie electricd pot cauza
defectiuni ale pompelor si sciderea presiunii in
retea; (vii) nu existd date suficiente care sa
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estimeze un risc microbiologic. Presupunerea cu
privire la riscul chimic consta in aceea ca, in cel
mai bun caz, se mentine la fel ca la iesirea din
statia de tratare (informatii insuficiente). Scorul
de risc pentru contaminarea microbiologicd nu
este cunoscut. Pentru scorul de risc de
contaminare chimicd, ipoteza este aceea ca
ramane acelasi ca la iesirea din statia de tratare -
9 (M).

Scorul de risc pentru contaminarea micro-
biologica nu este cunoscut, iar scorul mediu de
risc pentru contaminarea chimica (cel mai bun
scenariu) necesitd actiune, planificare i
pregatire, precum: (i) asigurarea protectiel
partiale Tmpotriva contaminarii microbiologice
prin asigurarea unui dezinfectat rezidual; (ii)
mentinerea unei presiuni pozitive in sistemul de
distributie; (ii1) Intretinerea sistemului de
distributie; (iv) introducerea unor dispozitive de
prevenire a curgerii inverse; (Vv); asigurarea
integritatii sistemelor de stocare si distributie;
(vi) proceduri adecvate pentru repararea si
definfectia ulterioara a conductelor.

Asigurarea unei bariere de sigurantd impotriva
contaminarii in timpul transportului apei dupa
tratare reprezintd o ultima sansd de pastrare a
calitatii acesteia.

4. Concluzii

Recomandarile facute echipei PSA au fost de a
lua masuri imediate de control a riscului
microbiologic si a controla clorul rezidual liber.
Pentru un operator local care {isi asuma
responsabilitatea furnizarii de apa potabila catre
populatie, asa cum este cazul la Manastiur, se
recomanda pregdatirea regulatd a personalului si
utilizarea de asistentd tehnica pentru procesul de
tratare a apei (ex. Operatorul Regional Aquatim).
Doar in acest fel se va putea asigura un
management imbunatatit al serviciului de
alimentare cu apd potabild a comunei. Punerea in
functiune a statiei de tratare a apelor reziduale si
limitarea zonelor de pdsunat astfel incat sa nu
mai fie animale in zona de captare sunt masuri
care trebuie luate, precum si comunicarea si
cooperarea cu toti factorii implicati, prezenti in
bazinul de captare [10].

Pe baza acestor experiente, elaborarea unui ghid
adaptat PSA pentru sistemele mici de alimentare
cu apd potabild ar fi utild In zonele rurale din
Europa Centrala si de Est.
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Resurse uitate — Sustenabilitate fara apa?

Cladiri sustenabile cu sistemele sanitare prin vacuum ROEDIGER®
DFR Systems SRL — Drumul Taberei 46, Bl OS2, Sc. 1, Ap. 23, Sector 6
Bucuresti, info@dfr.ro
+40.21.413.40.91, +40.744.301.431

Abstract: Sustenabilitatea in sectorul constructiilor este discutata pe scara larga sub aspectul
economiei de energie, problemelor de izolare, crearea sistemelor individuale de incalzire si
energie, flexibilitatea cladirii, dar rareori sub aspectul specific al apei potabile si al apei uzate.

De ce este asa? - Pentru cd este,
desigur, mult mai usor de a defini granita
sustenabilitatii ca fiind vasul de toaletd din
cladirea dumneavoastra si sa lasati restul in
grija autoritatilor publice. Se trage apa si se
uita.

Dar, desigur, toaletele cu volum
redus de apd, 4-6 litri per tragere, nu sunt
chiar ,,cele mai bune solutii”, iar zonele de
restaurant Intr-un centru comercial nu sunt
ideale pentru flexibilitatea cladirii - dar ca
arhitect, inginer sau dezvoltator aveti cu
adevarat alternativa?

Sistemele sanitare prin vacuum
ROEDIGER® implementate in Roménia de
catre DFR Systems, pot sa dovedeasca ca nu
trebuie sa fie prinse cladirile In capcana
infrastructurii  secolului 19, ca ele pot
realiza intr-adevar economii mari de apa, ca
pot fi flexibile pentru orice utilizare si prin
urmare, pregdtite pentru un viitor — pur si
simpu, mai sustenabil.

Avantajele sistemului de canalizare cu

vacuum:

- conducte de diametru mic cu pana
la 2,500 m lungime a tronsoanelor
de conducte fard panta si fara
sisteme de ridicare si pana la
40,000 m lungime totala retea de
canalizare la o singura statie de
vacuum;

- pand la inaltimea de 4,5 m
(naltimea intre obiectul sanitar si
tavanul fals);

- instalare rapida si usoara si carotari
minime;

- complet demontabile si
reutilizabile;

- separarea sistemelor de apa uzata
(apa neagra, gri etc) — reutilizarea
apet;

- consum mic de apa: 1l/tragere la
WC si 0.5V/tragere la urinal.

Sistemele  sanitare  prin  vacuum

ROEDIGER® permit separarea apei uzate,
reutilizarea deseurilor, conservarea
resurselor, volume mici stocate de apa uzata
in cazul spitalelor oncologice, cladiri
multifunctionale.
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CENTRU EDUCATIONAL PENTRU COPII,
CONSTRUIT INTR-O FOSTA STATIE DE TRATARE A APEI
Aquapic, un proiect inedit al fundatiei Aquademica

Loredana Leordean’, loredana.leordean@aquatim.ro
Violeta Mihalaché’, violeta_mihalache@yahoo.com
Robert Serban’, robert.serban@aquatim.ro

Aquatim SA
str. Gheorghe Lazar nr. 11/A
Timisoara, 300091, jud. Timis, Roméania
+40743098075

Abstract: Aquapic, an educational centre for 5-12 years old children, built at the premises of a
decommissioned industrial water treatment plant is the latest project of the Aquademica Foundation.
Winner of the Urbaniada competition, a contest of urban intervention projects, Aquapic was awarded a

75,000 Euro grant from ING Bank Romania.

Keywords: non-formal education, water, industrial water treatment plant, Aquapic, Urbaniada

Introducere

Centrul pentru copii Aquapic, un proiect inedit al
fundatiei Aquademica, deschide publicului statia
de tratare a apei industriale din Timisoara, acum
nefunctionald,  convertind  spatiul  intr-o
spectaculoasd zond educationala si aducéand,
totodata, la lumina o pagina din ,,istoria pierduta”
a orasului. Promotorii proiectului au avut in
vedere educarea interactiva, apropiata de natura,
prin  constientizarea  importantei  pastrarii
RATFE "

e

- WY
ol e A

“

22

resurselor de apd si a unui mediu curat, dar si
integrarea unui valoros spatiu istoric si
arhitectural in comunitatea locala.

De la idee, la implementare: organizatii
profesionale, finantare privata

Fundatia Aquademica, in parteneriat cu Asociatia
Urban Survey si Aquatim, compania de apa din
Timis, a inscris, in decembrie 2016, proiectul
Aquapic — Centru educational pentru copii in
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competitia Urbaniada, organizata de The Institute,
reprezentat legal de Fundatia Gala Societatii
Civile, pentru ING Bank Romaénia.

Simplu spus, Urbaniada este un concurs de idei
care fac mai buna viata in oras. Competitia are ca
obiectiv sustinerea unor proiecte de arhitectura,
urbanism sau interventie publica, care pot deveni
exemple de bune practici.

Propunerile au fost jurizate de arhitecti, specialisti
in finante $1 management, persoane cu
competente in comunicare si marketing, dupa
criterii de evaluare care au avut 1n vedere impactul
social si urban, originalitatea, dar si fezabilitatea
si sustenabilitatea acestora. In martie 2017,
proiectul Aquapic a fost desemnat castigator al
competitiei, alaturi de alte patru proiecte, primind
o finantare de 75.000 de Euro, din partea ING
Bank Romania, pentru implementare in perioada
martie-octombrie 2017. Si partenerii proiectului
vor asigura, de asemenea, o co-finantare, prin
realizarea unor lucrari de amenajare a terenului si
renovare a cladirilor.

Proiectele castigatoare Urbaniada au primit
finantari in valoare totala de 250.000 de Euro, iar
in concurs au fost Inscrise 51 de propuneri din
toata tara.

Fundatia Aquademica, construita in jurul ideii de
educare si dezvoltare profesionala, se adreseaza si
publicului tdnar — prescolari si elevi —, prin
programul educational Aquademica Junior, lansat
in anul 2014, axat pe vizite 1n statiile de tratare si
epurare, prezentari facute in scoli, de catre
specialistii Aquatim si Aquademica, editarea de
brosuri si carti educative.

Asociatia Urban Survey din Timisoara activeaza
in domeniul regenerdrii si mobilitatii urbane si al
implicdrii si participdrii publice. O asociatie
tanara, Urban Survey se bazeaza si construieste pe
experienta in domeniul administratiei publice
locale a membrilor fondatori, continudnd din
postura de societate civila proiecte la care au
lucrat in administratie: mobilitate urbana,
planificare spatiala, regenerare urbana.

Echipa de proiect a fost intregitd, in mod firesc,
de Aquatim, operatorul regional de apa si

canalizare, administrator al uzinei de apa
industriald. Dincolo de responsabilitatea sa pentru
siguranta si sanatatea consumatorilor, compania
este prezentd in comunitate, participand la actiuni
culturale. Odata cu castigarea titlului de Capitala
Culturala Europeand a anului 2021, Aquatim este
alaturi de timisoreni si in acest demers. Societatea
a sustinut din start proiectul si va participa direct
la o serie de proiecte din programul cu care s-a
castigat candidatura. In acest context generos se
inscrie si reconversia uzinei de apd, important
obiectiv industrial: Timisoara Capitald Culturald
Europeand — privind spre viitor, fard sa uite
mostenirea trecutului.

Mini-muzeu, mini-laborator si mega-zona
verde

Aquapic va fi un spatiu dedicat si deschis copiilor
care vor sd afle, Intr-un mod activ si ludic, cat mai
multe lucruri neobisnuite si spectaculoase despre
apa. Proiectul mizeaza pe ideea de experiment:
spatiul verde generos si cladirea vechii uzine, cu
farmecul arhitecturii inceputului de secol XX, vor
deveni un imens experimentarium pentru cei mici,
un loc 1n care cunoasterea va fi o aventura.

La Aquapic activitdtile se vor concentra in cateva
arii tematice, descrise 1n continuare. Cladirea
istoricad, parte a patrimoniului arhitectonic
industrial al Timigoarei, aflata intr-o stare buna de
conservare, va fi amenajata ca muzeu, unde vor
putea fi vazute utilajele vechi — pompe,
manometre etc. in Sala masinilor, copiii, dar si
adultii, vor afla povestea apei industriale, dar si
detalii despre perioada ,,de aur” a orasului, in care
realizarile tehnice ale Timisoarei se remarcau prin
spirit inovativ si pionierat.
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Mini-laboratorul de experimente, amplasat intr-
un ansamblu containerizat, prevazut cu dotarile
necesare, le va facilita copiilor accesul la
minunata lume a experimentelor chimice, sub
indrumarea specialistilor de la Aquatim.

In zona verde vor fi amplasate echipamente-joc de
mari dimensiuni, care redau fenomenele de
transport ale apei s$i exponate interactive,
destinate grupei de varstd 5-12 ani. In zonele de
activitati, denumite sugestiv Miracolul naturii, Sa
invatam de la mediu si Apa pentru oameni, cei
mici vor invata despre circuitul apei in natura si
influenta sa asupra ciclului vietii, alimentarea cu
apa a oraselor, efectele poludrii si modalitati de
prevenire a acesteia.

Pe luciul de apa, adicd pe unul din cele doua
bazine de decantare ale vechii uzine de apa, va fi
amenajat un ponton, destinat experimentelor
fizice (plutirea corpurilor etc.) sau concursurilor
de navomodelism.

Zona verde deschisd publicului prin centrul
Aquapic este de circa 21.600 mp.

De ce educatie non-formala?

Nevoia unor servicii de educatie non-formala,
care sd vind in sprijinul procesului de educatie
scolard, ne este dovedita, an de an, de participarea
numeroasd a elevilor la Portile deschise,
organizate de Aquademica si Aquatim la statiile
de tratare si epurare — peste 500 de vizitatori la
fiecare eveniment. Prin punerea la dispozitie a
resurselor sale, centrul Aquapic va facilita
cadrelor didactice predarea notiunilor si
proceselor din domeniul stiintelor naturale.
Centrul va oferi doud tipuri de activitati: cele
cotidiene, care constau in ,,pachete” de activitati,
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experimente, jocuri si concursuri etc., si cele
tematice (zile ale apei, mediului, pamantului,
expozitii tematice, spectacole de teatru, proiectii
de film). Programul va fi flexibil, atat dimineata,
cand sunt asteptate gradinitele si scolile, cat si
dupa-amiaza, cand va fi dedicat activitatilor de tip
after-school. Accesul grupurilor de elevi la centru
se va face planificat, pe bazd de programare.
Centrul va fi deschis publicului larg in cadrul
evenimentelor tematice, organizate in timpul
sfarsitului de saptamand. Centrul Aquapic este
usor accesibil, pe jos sau pe traseele de transport
public. Vizitatorii vor fi incurajati sd foloseasca
transportul verde, datd fiind amplasarea fostei
uzine de apa industriala in apropierea malurilor
Begai, a pistei de biciclete si a unei statii de
vaporetto.

Concluzii

La Aquapic vom cultiva apetitul copiilor pentru
invatare, responsabilitatea si respectul fata de
mediu, apartenenta la comunitate si la istoria ei.
Aventura cunoasterii le va oferi copiilor
posibilitatea sd petreaca timp in aer liber, sa
dezvolte relatii interpersonale, sd se conecteze la
realitatea palpabild a lumii inconjuratoare, sa se
apropie atat de natura, cat si de tehnologie.

Demersul in care si-au unit fortele o fundatie
axata pe pregatire profesionald, o asociatie activa
in domeniul arhitecturii si urbanismului, o
companie de apa si un finantator privat din mediul
bancar este unul inedit. Aquapic va reda
comunitatii un spatiu valoros ca identitate istorica
si culturala, dar si cu insemndtate urbana, un
,plaman verde” al cartierului.

Aquapic, un proiect Urbaniada
Centrul educational Aquapic este un proiect
Urbaniada, realizat cu sprijinul ING Bank.

Urbaniada este un concurs de proiecte ce au ca
obiectiv principal Tmbundtatirea calitatii vietii Tn
spatiul urban. Miza Urbaniadei este identificarea
problemelor specifice spatiului urban roméanesc si
solutionarea punctuald a acestora, prin proiecte
concrete si prin Incurajarea dialogului intre
profesionisti si institutii publice, precum si a
parteneriatului intre organizatii
neguvernamentale,  arhitecti si  urbanisti.
Urbaniada este un proiect ING Bank.



FRIALOC: Shut-off technology re-invented! The PE shut-off valve:
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Abstract: The fundamental operating mode of the slide valve, the classic shut-off valve used in
drinking water applications, has for decades been based on the same design principles. According
to the DVGW statistics the main problems of shut-off valves are still functional unfitness, corrosion
and leakage (Fig. 1). With new impetus and above all unprejudiced, it is high time we focussed on
a new and more contemporary approach to solving these problems!

Shut-off Valves
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1% © Ground movements
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Figure 1 - DVGW damage statistics: Percentage distribution of causes of damage
to valves between 1997 and 2004

1. Initial Consideration
Without doubt, the demands placed on a shut-
off valve with regard to installation and
operating are considerable, as are the
resulting problems in terms of corrosion,
hygiene, incrustation, functional efficiency,
long service life.

To date, stress and strain in the form of
internal pressure and forces that occur during
operation of the classic types of shut-off
valves have scarcely permit alternatives to the
cast iron housing. As a consequence, the
undesirable difference in materials associated
with shut-off valves in PE piping systems in
widespread use today is  virtually
unavoidable: The metal slide wvalve is
normally connected by means of flanges to
the PE piping system. This therefore means
that user demands for a piping system with
homogeneous materials remain unfulfilled.

The question now is how can this technically
logical requirement be fulfilled? Can the
demanding requirements placed on a slide

valve by the regulator — particularly in a
tough working environment — be satisfied
with a shut-off valves made from PE? And
can the known weak points of the classic
slide valve be overcome with a new design
approach? Yes, with innovative ideas, with

the sound knowledge of the various
conditions  encountered in  practical
applications and finally with extensive

material-specific  know-how

plastics (Fig. 2)

relating  to

For instance, the design layout of the valve
gate illustrates how the task of achieving
flexible and reliable shut-off can be mastered
in a PE housing.
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Figure 2 Innovative shut-off technology in PE: FRIALOC

FRIALOC PE shut-off valves are designed
for a maximum operating pressure PFA/PN
of 16 bars. FRIALOC is available in the sizes
d90, d110 and d125 while the sizes d160 and
d180 will be available as from mid-2008. The
DVGW approval type tests have been
initialized, the registration is pending.

2. Planning, Construction and
Operation of Gas and Water Supply Pipes
Polyethylene pipes have been used for
50 years in water distribution and for approx.
40 years in gas distribution applications. The
many advantages compared to the classic
materials lead to their widespread use,
initially in service pipe systems and later,
with increasing positive experience, also in
applications involving main pipes up to
d225 mm. Today, large pipe projects up to
d800 mm have become routine.

With further development and advances in
the materials used, pipes and fittings with
optimised properties are now available,
which, for example, permit considerably
higher operating pressures and prove
extremely resistant under harsh installation
conditions.

Advances in electrofusion technology enable
homogeneous and reliable connection of the
pipes. In this way, the individual components
in the pipe network are joined to form one
single homogeneous and inseparable piping
system (Fig. 3). The electro fusion method
has established itself as the universal joining
technology both for fittings as well as branch
sections.

The design layout of components must take
into account the other specific properties of
polyethylene such as the creep characteristics
as well as the low strength compared to
metals. For instance, the use of inner sleeves
is compulsory on mechanical joints in gas
applications in order to counteract the creep
and therefore the threat of leaks in the
medium term.

Figure 3 PE pressure pipe d560: Use of electro fusio.
technique

3. Stress and Strain on Shut-Off
Valves Installed Underground
Shut-off valves installed underground are
subject to complex stress and strain as the
result of external and internal forces. These
factors must be taken into account
particularly in terms of possible deformation
and therefore the effects on the permanently
tight connection joint of the shut-off element.

The loads acting on shut-off valves include:

e Reaction forces from the installation
situation;

e External deformation through static
influences;

e Deformation through
pressure, pressure surges;

e Tensile load resulting from fixed point
situation in piping system,;

e Bending stress caused by ground
movement;

e Transverse forces when
opening/closing the valve under
differential pressure;

e Reaction forces caused by elevated
torque acting on the drive in open or
closed position.

internal



4. Design Layout of a Shut-Off Valve
Suitable for Plastic Materials

4.1 A completely new shut-off mechanism
(Fig. 6 and 7)

The design engineer traditionally thinks "in
steel". The specific characteristics of modern
plastics require a more complex consideration
particularly with regard to the restricted linear
characteristics and possible deformation of
plastic materials when subjected to tension. A
copy of the mechanism used in metal slide
valves would overtax a plastic design both in
terms of strength as well as the creepage
properties. The greatest challenge was
therefore to realise the requirement profile of
a shut-off valve in a design layout suitable for
plastic materials. Different principal methods
for the interruption of the medium flow was
analysed and evaluated with regard to
function, feasibility and reliability.

The Double Shut-Off Valve

The principle of the double shut-off valve
proves to be the superior mechanism. It
combines the advantages of the shut-off valve
with those of the slide valve while avoiding
their disadvantages. The fundamental idea
was to design segments of the pipe directly as
shut-off elements (Fig.4) with the aim of
achieving maximum flow area in conjunction
with compact design. The FRIALOC PE
shut-off valve enables low overall heights and
makes available clear passage through the
valve equivalent to the nominal diameter of
the pipe. In contrast to standard centrally
mounted butterfly valves, with the FRIALOC
shut-off valve there is neither increased
resistance to flow nor restrictions in terms of
piggable piping systems nor problems in
sealing the valve bearing.

Figure 4 The initial idea was to make "shut-off elements"
directly out of pipe segments

The potential problem of deformation caused
by stress concentration during the shut-off
procedure is most prevalent in the sealing
area of the housing. In order to rule out this
potential cause of fault, the applied actuating
forces are decoupled by the drive mechanism
while simultaneously reducing the dynamic
transverse forces which the medium flow
exerts on the spindle drive. On the one hand,
this is achieved by the shape of the valve
gate: The design concept reduces the
available force application area. On the other
hand, reaction forces are taken up by the
guide of the cross yoke in the housing. In
contrast to the conventional shut-off valve,
this arrangement relieves the transverse force
load on the spindle drive. This in turn leads to
lower actuating forces required for opening
and closing the valve.

The Easy Operation Drive

There is a further design feature that reduces
the actuating forces: The double arrangement
of the shut-off valve dampens the pressure
difference in the intermediate chamber. The
dynamic flow pressure of the medium that is
exerted when closing the shut-off valve and
the dynamic ram pressure when opening are
buffered by the intermediate chamber of the
double valve. Consequently, the peak torque
required at the end position of the shut-off
valve is substantially lower.

These smooth-running characteristics of the
drive not only mean more convenience for
the operator but primarily they increase the
service life of the mechanism, particularly in
continuous operation, as reduced force
application also equates to reduced
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mechanical wear. Thanks to this design
principle, the FRIALOC PE shut-off valve is
also suitable for use in plant construction
applications where, compared to underground
installation, the valves are generally operated
considerably more often so that they need to
meet more demanding requirements in terms
of the mechanism achieving a long service
life.

Fig. 5 shows operational measurements: A
constantly low torque for actuating the
FRIALOC PE shut-off is measured over a
period of 8 months. A torque of 5-10 Nm is
measured for the closing action. The drive is
rotated with only 9 turns (d125) against the
lower stop and firmly closed (80 Nm). The
procedure is similar for opening: After
breaking away by relieving the tightening
torque, further actuation takes place with very
little effort and low force application.

Parallel tests under identical installation and
operating conditions show that this low
actuating torque is retained in the FRIALOC
PE shut-off valve even after longer operating
periods. Both metal valves tested at the same
time were already "seized" after a short time.
The valves could be operated only with
enormous expenditure of force over the entire
number of turns (>20).

Torgue [Nm]
e (G N L SR8 ) L) W . Stop torgue top position
T S s T e = Breakaway torgue (impulse)

el [ e e =y Breakaway tmorgue (impulse)

It stoo toraue bottom position
@ o MW o o o o
apen Test Mo,

Figure 5 Measurement of actuating torque over an 8 months
operating period: Constant minimum force required

The risk of cavitation in valves can occur
under instationary operating conditions, e.g.
at low opening rates and the associated
extreme flow velocities. The implosion of gas
bubbles in the medium give rise to extreme
pressure peaks so that larger fragments are
knocked out of the surface over time. This
cavitation erosion can result in the total
destruction of the component. However, the
use of energy-absorbing plastic and the
pressure buffering effect between the valves
as described above effectively minimise the
risk of cavitation.

Figure 6 FRIALOC PE shut-off valve: Open. The position of
the valve gate provides clear passage equivalent to the
nominal diameter in connection with compact design.

s z 1 "-
Figure 7 FRIALOC PE shut-off valve: Closed. Double shut-
off with buffer function in the intermediate chamber

4.4. The Main Design Feature: The Shut-
Off Mechanism

In order to avoid high stress concentrations
with regard to the creep characteristics typical
for PE, particular attention was paid to the
design layout of the combination of the shut-
off mechanism and sealing area. The greater
the compression of the taper in a
conventional slide valve, the higher the risk
of deformation to the PE housing and
therefore the higher the risk of leaks.

The solution to the problem is in the design
of the shut-off valve: Its special shape
ensures the closed valve gate fits snugly
against the housing wall. The elastomer
border on the valve gate provides the seal at
low operating pressures. At higher operating
pressures, the convex valve gate (Fig. 8) is
deformed flexibly by the dynamic ram
pressure. The valve gate breathes, i.e. through
pressure load it adapts itself to the seal seat.
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Figure 8 The valve gate flexibly adapts itself to the seal
contour. Instead of a complete enclosure, an elastomer lip
border is sufficient for the functional area of the seal.

4.5 No Large-Area Coating: Seal Provided
Exactly Where it is Required

A newly developed process makes it possible
to reliably and inseparably combine the
polyamide valve gate with the sealing
material. Instead of completely enclosing the
valve gate with the sealing material as on the
tapered wedge of the slide valve, only the
functional area required for the seal is coated.
This is a considerable advantage in terms of
hygiene and avoiding microbial
contamination on elastomer seals in drinking
water applications: In fact, the area available
where contamination could take place is
reduced to the required minimum (Fig. 8).

4.6. Housing and Drive

The complete housing of the FRIALOC PE
shut-off valve is made of PE100. The extra
solid wall thickness provides the stability
necessary to withstand the high mechanical
stress both from the outside through the
installation situation as well as from the
inside through the operating pressure and the
resulting actuating forces. The functional
components of the drive are made from
corrosion-resistant materials. The special
spindle design ensures outstanding smooth
running properties while at the same time
enabling complete actuation — open/close — of
the FRIALOC d125 with only 9 turns. The
entire shut-off valve is maintenance-free.

4.7. PE Housing = Low Weight

The use of lightweight plastic results in a
substantial weight reduction compared to
conventional metal slide valves. The lighter
shut-off valve reduces the operating load
during transport and handling on the
construction site.

5. Tests and Initial Operational Experience
5.1 Standard Requirements

The basis for the type approval is the DVGW
Test Requirement VP647: "Shut-off valves
made from polyethylene (PE 80 and PE 100)
for drinking water distribution installations -
requirements and tests”, first issued in 2007
based on current national and international
standard requirements. This standard takes
into account both the specific test
requirements relating to plastic valves in
accordance with DIN EN 12201-4: "Plastic
piping systems for water supply —
polyethylene (PE) — Part 4: Valves" as well
as the relevant requirements of DIN EN
1074-1, -2: "Valves for water supply systems
— requirements relating to performance
capability and its testing".

Despite the requirements in DIN EN 1074
being focussed on typical metal valves, the
stipulations of the tests relating to plastic
valves must, of course, be satisfied to the
same extent. This is a very high hurdle for the
design and the PE material to overcome.

Compared to DIN EN 12201, the typical
strength test of the housing, the long-term
characteristics of the shut-off function and the
wear resistance of the drive as well as the seal
in permanent operation are formulated
considerably more stringently in DIN EN
1074. Nevertheless, on successful conclusion,
the test verifies that the plastic valve is at
least equivalent to or even better than the
comparable metal valve. The DVGW type
test approval has already initiated.

5.2 Own In-Depth Tests

A test stand was developed specifically for
the bending test in order to simulate the
influence of possible ground movements
under installation conditions. Pressure is
applied to the valve which is then actuated.
No leaks occurred — neither towards the
outside nor regarding the shut-oft function.
For wvalves installed underground it is
necessary to verify operability of the
actuating mechanism after 250 test cycles.
This test is performed with static pressure
applied on one side of the closed valve
followed by actuation, i.e. pressure relief. For
the FRIALOC PE shut-off valve verification
was provided for 2500 cycles. This equates to
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verification of a load 10 times higher than
stipulated by the test required by the standard
for valves installed underground.

In addition, a unique valve test stand (Fig. 9)
was established for the purpose of simulating
extreme operating conditions. Besides the
conventional static tests, this test rig also
makes it possible to run dynamic tests at a
maximum operating pressure of 16 bars at a
throughput rate of up to 250 m*/h. In this way
it was possible to simulate the permanent
wear resistance of the drive with thousands of
test cycles under the toughest operating
conditions.

i ] :
Figure 9 Opened and closed 2500 times: Test rig for
dynamic tests on valves at 16 bar operating pressure and
250 m¥%h flow rate.

5.3 Field Test on Own Works Premises

Irrespective of how conscientiously and
competently a standardisation procedure is
executed, it will never be able to replicate all
practical situations in laboratory tests. Going
beyond the test requirements described here,
the toughest conditions in practical
applications were simulated on our own
company premises as well as in field tests
conducted at renowned utility companies.

A valve was installed in the company-own
pump house for the purpose of examining the
influence of sedimentation in terms of
incrustation and deposits. Here, the untreated
water contains extremely high levels of solid
substances. Function and operation have been
regularly checked since its installation since
mid-2006. Since polyethylene generally
prevents the formation of incrustations and
deposits and with the soiling-resistant design
layout of the drive, the valve was influenced
in no way whatsoever. Up until now the shut-
off function has been operating reliably and

the actuating moments have remained at the
original level of the new wvalve. It was
originally expected that the FRIALOC PE
shut-off valve prototype would have to be
removed after a short period of time for
inspection purposes. For this reason, metal
valves were installed upstream and
downstream of the FRIALOC PE shut-off
valve. Contrary to original expectations, these
slide valves could no longer be operated after
a very short period of time.

Further FRIALOC PE shut-off valves were
installed in the company-own drinking water
supply system, a mixed network of cast and
PE pipes. To date no abnormalities have been
registered. The system is running without any
problems.

5.4 External Field Tests — Initial
Operational Experience

Initial verification of the performance
capability of the FRIALOC PE shut-off valve
under realistic piping system conditions was
gained through field tests conducted at major
water supply companies.

At Enercity, the Hanover municipal utilities,
the FRIALOC PE shut-off valve was
integrated by means of FRIALEN fusion
flanges EFL in an existing old cast iron pipe
network (Fig. 10, 11). The suitability of the
FRIALOC PE shut-off valve in terms of
incrustations and other solid substances is to
be verified over a longer operating period
specifically for this installation situation in
existing cast iron pipe networks. The
actuating forces were determined after four
months of operation. Actuation took place
simply by hand. The torque could not be
measured as the torque wrench did not
indicate values below 30 Nm.



Figure 10 Ready for installation: RIALOC PE shut-off
valve with telescopic mounting FBS

S

Figure 11 Integration in cast iron pipe by means of flange
for verifying the performance capability in a mixed PE/cast
iron system

At an exposed point, the FRIALOC PE shut-
off valve can be operated at regular intervals
thus making it possible to draw conclusions
regarding the long-term characteristics.

Two FRIALOC PE shut-off valves were
installed in PE piping systems at HSE utility
company in Darmstadt. The installation sites
were documented so that the FRIALOC PE
shut-off valve could be specifically examined
in terms of operation and leak tightness.

Particularly tough operating conditions were
simulated at the water works of
Gelsenwasser AG. Prior to the test, the
FRIALOC PE shut-off valve underwent

various strength and leakage tests in the
laboratory. The positive assessment was
followed by a special operational test: Shut-
off valves are designed for the operating
conditions "opened" or '"closed". By
definition, shut-off valves are fundamentally
not designed for intermediate positions.
However, in practical applications it is not
possible to rule out situations where the shut-
off valve is "misused" for control purposes.

The FRIALOC PE shut-off valve was
purposefully left in the partially opened
position over two weeks with an opening gap
of 1 cm at an operating pressure of approx.
8 bars. The outflow into atmosphere lead into
a seepage reservoir (Fig. 12). The enormous
forces that occur in this operating situation
caused  substantial vibration in the
surrounding ground. Visual inspection after
shutting down the flow of water showed no
abnormalities whatsoever. Neither the valve
gates, seal, housing nor the drive had suffered
any damage (Fig. 13). Both the leak test
subsequently performed for a second time in
the laboratory as well as the strength test
(30 bar/15 min) returned positive results.
Measurement of the actuating torque at the
"maltreated" valves brought even further
surprises: At only 19 Nm, the original value
for closing and opening the FRIALOC PE
shut-off valve had remained the same.

With regard to the hygiene requirements, the
design of the drive unit free of capsulated
water was assessed positively. The design
layout ensures the drive is flushed so that no
problems involving stagnant water can occur.

Figure 12 Free outflow in throttled setting: FRIALOC PE
shut-off valve under tough operating conditions
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Figure 13 After testing: Shut-off valve, seal and housing
show no signs of wear

The drive unit is equipped with metal stops in
both the upper and lower positions. In
connection with the smooth running
properties of the spindle, the operator
receives a clear signal when the end position
is reached even under maximum operating
pressure conditions. Thanks to the solid
design, the drive cannot be overloaded in
practical applications. The actuating unit is
integrated with form-fit in the housing and is
therefore easily capable of taking up an
actuating torque of approx. 400 Nm.

The drive is designed to ensure no medium
can escape even if it were damaged by
overloading.

6. Production and
Individual Testing

Each FRIALOC PE shut-off valve is made up
of defined batches of individual components
which are documented and archived as part of
the accompanying production recording and
documentation system. The identification is
coded in the traceability barcode on the
FRIALOC PE shut-off valve. The data are
archived for a period of 10 years.

Through the barcode, this individual
component information can be stored in the
record of the electrofusion equipment and is
automatically assigned to other process data
from the coupler fusion processes.

Permanent identification on the component is
provided by the blue identification ring on the
dome of the valve, showing the user it is
intended for water applications.

Accompanying

Following installation, each FRIALOC PE
shut-off valve is subjected to a multistage test
procedure:

e Shut-off leak test at 0.5 bar, separately
for both sides of the FRIALOC PE
shut-off valve

e Shut-off leak test at 24 bar, separately
for both sides of the FRIALOC PE
shut-off valve

e Determining torque by close/open
actuation at differential pressure of
16 bar

e Strength test and external leak test at
24 bar

This 100 % test substantiates a quality level,
on which the user on the construction site can
depend.

Further extensive production-accompanying
tests such as the creep test as a function of
time under internal compression are
performed on the component batches.

7. Summing Up

The FRIALOC PE shut-off valve represents
the missing element in PE piping systems
with homogeneous materials. It makes
mechanical joints or flanges just as
superfluous as elaborate corrosion protection
measures. Low weight, few turns and reduced
effort to open and close the FRIALOC PE
shut-off valve under all operating conditions
ensure complete ease of installation and
operation. The innovative shut-off
mechanism is based on the novel principle of
the "breathing" valve gate and is therefore
optimally geared to the specific requirements
of the PE housing. The drive unit is
extremely hard wearing and resistant. It
withstands 2500 load cycles with no adverse
effects as part of an extremely demanding
dynamic endurance test at maximum
differential pressure and flow rate. With
regard to hygiene requirements, the
FRIALOC PE shut-off valve is designed free
of capsulated water and stagnation zones. The
risk of microbial contamination (DVGW-
W270) is drastically cut by the fact that the
sealing surface area is reduced to a minimum.
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Abstract: Extracting conventional clean water from waste water is especially important in water-scarce
areas. Membranes in connection with biological waste water treatment (MBR technology) are excellent
solutions for improving water management, ensuring efficient use and availability.
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1. Introduction

Water is a limited resource and a necessary
condition for the presence of human life and
economic growth. Membrane technology itself
stand out as an innovative, green and forward-
looking technology.

The membranes are now successfully used for
domestic and industrial wastewater treatment and
can also be used to treat surface water for drinking
or industrial processes.

Because requirements on wastewater parameters
are getting higher, MBR plants become an
essential technology on the market. Effective
retention of bacteria and solids and reliability
have contributed to the success of membrane
technology in these applications.

The wuse of ultrafiltration membranes in
wastewater treatment plants is an excellent
alternative to conventional activated sludge
processes, MBR  modules having dual
functionality: secondary decanter and
disinfection. The ultrafiltration membrane
modules are easy to integrate into the
technological flow diagram of a treatment plant
and can be mounted directly into the biological
basin, or a dedicated filtration basin can be
formed separately.

1.1 The membrane technology

The membranes are made of PES [1] (hydrophilic
polyether-sulfone), a high performance polymer
that operates with a pH between 2-11 and a
maximum temperature of 55°C, a minimum
operating temperature of 0°C and the pore size is
0.04 um. The membrane modules are equipped
with a bottom-air aeration system powered by a
blower to clean the membranes during operation.
The aeration elements create an upward flow of
air along the membranes, thus mixing the
activated sludge mixture. Ultrafiltration is
performed under the pressure of the water column
above the membrane module from the outside to
the inside.

Figure 1: Membrane sheets
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The advantages of direct mounting the
membranes in the aeration tank consist in low
energy consumption due to high oxygen transfer
efficiency and the fact that recirculation is
eliminated.

The configuration with a separate (filtering
module is more advantageous in terms of
membrane cleaning, in which case recirculation is
mandatory. For large capacity applications, the
second option is recommended.

Compared to the classical solution with gravity
separation, which may be inefficient (possibly
floating phenomenon), the physical separation
through ultrafiltration membranes is complete,
the effluent being free of suspended matter.
During the biological treatment and ultrafiltration
process, the activated sludge concentration
continuously increases and, in order to ensure a
constant concentration, it 1S necessary to
discharge excess sludge from the MBR module.
The suspended solids probe measures the sludge
concentration in the module and when it indicates
the excess 0f 10-12 g/ 1, the excess sludge exhaust
pump starts and feeds the sludge storage tank and
then the dewatering unit, where it reduces its
humidity [2]. The treated effluent is discharged
into a permeate basin and from this, a small part
of the treated water is used to wash the
ultrafiltration membranes (the process called
reverse cleaning) and the remainder is discharged
to the emissary.

The membranes are washed by pneumatic
solenoid valves and the process is fully
automated.

1.2 Wastewater pretreatment

For any treatment plant the mechanical
pretreatment step is essential for the high-
efficiency operation of the biological treatment
step. Particularly in MBR systems pretreatment
processes are particularly important because the
presence of certain materials in the filtered water
can cause the membranes to clog or even damage
them.

Typically, the pretreatment processes used are:

retaining solids on manual and automatic
gratings, stripping and removing grease followed
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by equalizing flows and charges of pollutants in a
homogenization-equalizing pool.

A primary decanter may also be used before the
homogenization basin, but from an economic
point of view this technological object is
recommended for capacities bigger than 10.000 —
15.000 m*/day.

Figure 2: Membrane module

1.3 Advantages of wusing ultrafiltration
membrane modules (MBR)

v" The sludge concentration of 10-12 g/l due
to the physical separation process through
the membranes is much higher than the
concentration of sludge obtained in the
classical biological treatment solution
with activated sludge where it varies
between 3.5-5 g/l. This allows the
reduction of the volume of the biological
basin;

v' The evacuated effluent is free from
suspended matter. The bacteria are
eliminated in 99% using ultrafiltration
membranes. Even viruses can be
separated by adsorption. In this way, due
to complete separation, the remaining
organic matter is reduced. The standards
of hygiene in the European Union Water
Directive (75/160 / EWG, 1975) are based
on MBR systems. Due to the quality of the
effluent obtained by using this process, it
has a high potential for reuse for both
municipal and industrial applications,
which can lead to significant water
savings (e.g. water can be used for
irrigation systems);

V" high filtration flow;



Low energy consumption;

High flexibility thanks to the modular
design which allows for the increased
capacity of the treatment with great ease;

Easy operation;

Long life, about 15-20 years;
Replacement can be achieved stepwise in
a 20-30% membrane / cassette;

v Cost effective.

AN

AN

2. Conclusions

With the Membrane Bioreactor (MBR)
technology, the clarifier is replaced by a physical
barrier [3].

The membrane modules operate within the
ultrafiltration spectrum, producing high capacities
of quality effluent at consistent flows.

Efficiency, reliability and cost effectiveness as
well as long-term viability are just some of the
characteristics of this technology. The effluent is
suitable for:

v Recycling applications;
v’ TIrrigation purposes;
v’ Use as feeds for process water.
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“The more data you have the more value you can create from it.”
Dr. J. Patrick Kennedy : CEO and Founder, OSIsoft

The OSIsoft Vision: We believe people with data can transform their world. Since 1980, OSlIsoft has
been focused on one thing, delivering data to our customers through a robust, reliable, and seamless
software solution. With the right information always available and always in context, our customers are
empowering their business and transforming their world. For over 35 years, OSIsoft has continuously
worked to make data faster, more reliable, and more accessible. Whether you 're looking to collect
information from VMS systems from the 1980s or the newest 10T devices, OSIsoft is here to help you

connect, collect, and deliver.
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An Infrastructure Approach

Businesses have always needed data to run. With
the right information your business can find new
ways to capitalize on investments, improve day-
to-day operations, and adapt quickly to market
changes. But it’s difficult. Companies are
swimming in data. That’s were OSlIsoft comes
in. The OSIsoft PI System™ is an industry and
vendor agnostic software solution that provides
an open data infrastructure for integrating,
contextualizing, and visualizing operations data.

The mission of the PI System is simple:

e bring data to the eyes of people who have
never seen it before.

e ensure that data is accurate and readily
available.

e make data easy to work with and easy to
use.

e ensure that your data foundation is
secure, reliable, and scalable.
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Benefits for Customers
OSIsoft customers have realized numerous
benefits using the PI System including:
e expanding system capacity without
making capital improvements
reducing costs
improving quality
preventing critical failures
improving plant safety

OSIsoft has a library of over 1,300 customer
stories (wWww. osisoft.com/pi-system/#tab3 and
www.osisoft.com/about-osisoft/presentations)
where you can hear first hand how OSIsoft
customers have transformed their businesses,
saved money, and created data driven cultures
with the PI System.

OSlIsoft Partners

OSIsoft has an extensive ecosystem of partners
who provide industry specialized add-on
applications, joint software solutions, custom
integration services, and more. OSIsoft’s
network of more than 200 business technology
partners includes Esri, Microsoft, SAP, Cisco,
Rockwell Automation Company, Mitsubishi
Hitachi Power Systems Americas, Rovisys,
Accenture LLP, Hatch, and Capula.

Company History

OSIsoft was founded in San Leandro, by Dr. J.
Patrick Kennedy and Richard Sara. In 1998,
OSIsoft opened it’s first international office and
today we have offices in 19 countries. OSIsoft
has over 1,000 employees and many of our
employees have been with the company 10-20



years. Most OSIsoft employees have advanced
engineering degrees and over 25% of our
employees are dedicated to customer support.

Collaboration
Since day one, customer feedback has been
invaluable and important part of how OSIsoft
does business. OSIsoft provides many
opportunities share feedback and brainstorm
with other customers including:
yearly Users Conferences.
regional seminars.
online community forums.
the Customer Advisory Board.

e Executive Briefings.
By sharing information we all learn new ways of
tackling challenges and improving.

Long-term Investment

OSIsoft views every PI System as a long term
investment both in technology and in our
customers. 95 of our first 100 customers are still
using the PI System today. OSIsoft rigorously
invests in both product development and product
evolution. “OSlIsoft has never left you with data
you couldn’t keep,” says Jenny Linton “When
we moved to new versions (even across
operating systems) nearly every display and
calculation that you ever created you took with
you as we rolled out new and radically different
technology. This is our no customer left behind
philosophy and we recommit to it with every
new design.”

Social Responsibility

OSIsoft believes that it’s important for
companies to play an active role in improving
their communities. To this end OSIsoft
encourages all employees to volunteer at local
charities with a paid volunteer time off program,
matches employee charitable contributions, and
makes corporate level charitable contributions
each year. Over the last three years, OSIsoft
employees have volunteered more than 3,000
hours at local charities.

Learn More

To learn more about OSIsoft,the PI System, and
how data can help you transform your business
and your world please visit our website
www.osisoft.com.

OSlIsoft:
e 35 + years in the business,
e 65% of Industrial Fortune 500,
e Installations in 127 countries,
e Customers rate us 4.7/5 for support
satisfaction,
1.5B sensors,
e 40% of all support requests are resolved
in less than one day,
e 19,000 sites,
o 23% of OSIsoft staff keep developing
your software.

The companies, products, and brands mentioned are trademarks of their respective trademark owners.
© Copyright 2017 OSIsoft, LLC | 1600 Alvarado Street, San Leandro, CA 94577 | www.osisoft.com
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SMART WATER: SAVING MILLIONS AND CUTTING ENERGY
BY COMBINING IT AND OT WITH THE PI SYSTEM

“It [the PI System] is the one application that spans the IT and OT domains.’

’

Nick Burkinshaw Operations Manager, OSIsoft

Abstract: The OSIsoft PI System is at the center of Thames Water’s “intelligence Hub” (iHub), which
merges disparate data sources to drive operational performance. Thames Water can now garner critical
insights from its network of water delivery and sewage waste removal systems that span the greater
London area. During the 2016 OSlIsoft EMEA Users Conference in Berlin, Simon Coombs, a consultant
with over 30 years of experience in IT/OT convergence for utilities companies, and Nick Burkinshaw, a
20 year IT veteran at Thames Water, detailed how Thames Water successfully converged IT and OT

systems with the OSIsoft PI System.

Keywords: Industry, Water, Wastewater, Business Value, Business Value, Data Quality, Energy
Efficiency, Quality Control, Operational Visibility, Pollution Reduction, IloT, PI System™ Components,
PI Server™, Data Archive, Asset Framework, High Availability (HA), PI Integrator for Business

Analytics, PI Coresight™

The Waters of London

Founded in 1989, Thames Water is the United
Kingdom’s largest private water and sewage
utility provider. Every day, over 15 million
customers rely on Thames for clean water and
sewer services. With 31,100 kilometers of water
mains, including the Thames Water Ring Main
around London, Thames manages a network of
88 water treatment works, 109,400 kilometers of
sewer lines, 350 sewage treatment works, and
7,500 sewage pumping stations to deliver water,
handle sewage waste, and manage storm runoff.
In total Thames handles six times the volume of
water in Sydney Harbor! each year — delivering 1
trillion liters of water to customers and
processing 2 trillion liters of storm and
wastewater. “It’s a massive amount,” said
Combs.

In order to extract water from any local source,
treat it, and deliver it to customers, Thames
constantly needs to balance where to extract and
treat water in a way that meets demand, reduces
leakage, and delivers high-quality water. One of
Thames’ primary concerns is pollution
avoidance, which can be highly unpredictable.

LSydney Harbor (or Sydharb) is an official Australian unit of
measurement and a common unit of measure in the water
industry. 1 Sydney Harbor (1 Sydharb) is approximately 500
gigaliters, 500 billion liters, 500 million cubic metres, or just
over 132 billion gallons of water.
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Some surges — such as during rainfall or periods
of high demand — can be predicted, but others,
such as breakages and pump performance
changes, are unexpected. Identifying the source
of the surge can also be difficult. It is also an
energy-intensive enterprise: the total amount of
energy used by Thames is equivalent to 1 percent
of the production energy within the entire United
Kingdom. While water quality and demand are
Thames’ primary goals, regulators are also
encouraging the company to reduce costs, energy
consumption, and chemicals.

As a result, Thames needed to rework its entire
big data and IT systems as well as its internal
processes to create better visibility between its
operations and its business decisions. That meant
using operational data in a new, expanded, way.
“What we are focused on is a new way of
working enabled by Big Data and of course the
PI System,” said Coombs.

The IT/OT Convergence

When IT and OT converge the same data needs
to be used in different ways across corporate
firewalls. “It really is a difficult job to get it from
one side to the other,” adds Burkinshaw. “We
had this lovely view that we would have this
wonderfully clean data coming off sites, it would
all feed up through various tears of the SCADA
system, and pile into PI beautifully then up into



iHub platform where it would be combined with
the SAP data. In reality our data comes from all
over the place it doesn’t all come thru SCADA.
Some comes from dial modem, some times
things just blip in when they’ve got a problem. It
comes from all over the shop in different times
and different places,” said Burkinshaw. Because
of the volume and velocity of information being
collected operational data is often incomplete. In
fact, Thames discovered that 80% of the data be
delivered to the PI System was out of order.
”This was a serious constraint on what we were
attempting to achieve,” said Burkinshaw.

For Thames, the first steps toward IT/OT
convergence was organizing their data better. To
address these issues, Thames launched the
AORTA (Asset and Operations Real Time
Analytics) project to create a trusted data
architecture. That project also meant changing
the way Thames viewed it’s data and it’s
systems. “We had to realize that we were never
going to live in a perfect world. We almost never
build a new SCADA system from scratch,” said
Burkinshaw. “We just put a bit more on
something that was already there and as a result
you’re never going to have wonderfully clean
layer at the operational data level — it’s always
going to be lumpy and full of gristle — so now
we’re looking at as system where we collect
directly from source feed that into PI, almost
circumnavigating the SCADA system. We’ll still
take data from SCADA obviously because a lot
of the site SCADA data is very very valuable to
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us.

Now, under AORTA, data from SCADA
systems and other devices are delivered into a PI
Server. Asset Framework is then employed to
organize the data by assets so operators and
others can better understand performance. This
cleaned, trusted, operational data is then
channeled through the PI Integrator for Business
Analytics to iHub, a system designed by Thames
for combining operational data with enterprise
applications like SAP to deliver customer
services. PI System data now helps support 19
critical applications including My Meter Online,

a customer-facing application that lets
consumers check their water consumption.
Thames has also steadily expanded the scope of
AORTA. At first, AORTA involved only data
from potable water systems and tracked only
25,000 data streams. The data from wastewater
operations was added. Thames now collects
information from 600,000 tags and can
potentially track over 5 million signals.
“OSIsoft,” he added, ‘“has been a valued
partner”.

Benefits

With greater visibility into its operations,
Thames has been able to reduce energy
consumption while maintaining water quality
and service. By studying and modulating day-to-
day variations, that can’t be explained by physics
or equipment anomalies, Thames has reduced
production energy by nearly 10%, noted
Coombs. Thames, for instance, found that
operators in one location were using two pumps,
rather than one, for a particular task. By flagging
and fixing the issue, Thames has saved £10,000 a
year. “The good news is that because it is
behavioral...you can actually change those
behaviors,” he said, adding that Thames has
reaped “multimillions” in benefits over five
years.

In addition, Thames can also now determine the
cause behind pollution surges (sewer overflows),
1.e. is it a normal increase in demand, a pump on
the brink of failure, or a blockage? By
intercepting these events in time and making the
appropriate fixes, Thames can prevent pollution
events, helping the company avoid complaints
and save hundreds of thousands, if not millions,
of dollars in fines.
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PARTING THE WATERS WITH DATA TO IMPROVE SERVICE FOR
CONSUMERS AND INDUSTRIAL WATER CUSTOMERS

“There is useful information in the data. A picture is worth a 1,000 words.”
Jan Urbanus Manager Unit Project Management, OSIsoft

Abstract: To better serve its 2.5 million consumers and over 600 large industrial customers, Evides
Waterbedrijf created a software platform called GAMEs that leverages the OSIsoft PI System, Esri®
ArcGIS®, and TaKaDu to give its employees the power to isolate pipe bursts, monitor water flows,

enhance situational awareness, and improve responsiveness across Evides’ extended service territory.
Jan Urbanus described the program at the 2016 OSIsoft EMEA Users Conference in Berlin and outlined

next steps..

Keywords: Evides Waterbedrijf, Industry, Water, Wastewater, Business Value, Business Value, Data
Democratization, Situational Awareness, Process Optimization, Pl System™ Components, Pl Server™,
Data Archive, Asset Framework, PI Integrator for Esri ArcGlS, PI ProcessBook™, PI DatalLink™, PI

WebParts™, PI Coresight™, Esri.

Evides Waterbedrijf is responsible for managing
a highly complex network of resources spread
across a large geographic area that is absolutely
critical for the daily lives of the people and cities
within its service territory. The company serves
an estimated 2.5 million consumers in the
Netherlands and industrial customers in the
Netherlands, Belgium, and Germany. It is the
second largest water company in the country and
the largest one for industrial water: Evides
delivers 160 million cubic meters of water to
consumers and 144 million cubic meters of
process water to industrial users every year
through a far-ranging infrastructure that includes
14,000 kilometers of water mains and 7,000
kilometers of connections. Evides also processes
100 million cubic meters of wastewater.

In 2014, Jan Urbanus, Manager Unit Project
Management at Evides, saw a presentation at the
OSIsoft EMEA Users Conference by Brabant
Water on visualizing water data. The ideas from
that session helped spark the inspiration for
GAMEs, or Geographic Asset Management
@Evides. GAME:s is a technology platform that
combines operational and equipment data from
the PI System with geographical and other
information to give employees a richer sense of
Evides’ operations and help them collaborate on
strategies and solve problems. GAME:s is part of
H2020, a company-wide research program.
“There is useful information hidden in the data,”
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said Urbanus. “A picture is worth a 1,000 words,
or in this case 1,000 figures.”

In the first stage, Evides launched a pilot
program called GAMEs Playground with the
goal of creating four “functionalities” or widgets
for combining PI System data with ESRI ArcGIS
in the first twelve months. Instead, it created 50
functionalities in GAMEs Playground, including
functionalities for “seeing”:
» data on the current state of the soil across
the service area
* the current status of production plants
* the location of potentially vulnerable
customers
* flooding depths
* charts detailing the status of existing
risks.

After the initial integration and set-up, “building
functionalities is not difficult and not
expensive,” he said.

Every ten seconds Evides collects data on water
pressures and flows from the sensors on its water
mains and every thirty seconds the data on
GAMEs is refreshed. On a single screen,
employees can view multiple functionalities —
current pressures, the relationship of municipal
boundaries with Evides’ assets, the location of
water meters — at the same time. Users can also



examine a wide geographic area or zoom down
to individual households.

In 2016, a large (630 mm diameter) pipe burst in
Vlaardingen. Pressure dropped from 30 meters to
6 meters while flow increased from 700 cubic
meters per hour to approximately 4,300 cubic
meters per hour. Urbanus showed how GAMEs
pinpointed the individual pipe that burst and
delivered information on which valves needed to
be closed to isolate flooding. With this
information, Evides restored normal operations
in around two hours. GAMEs also allowed
Evides to send messages to customers in the
affected area to warn them of the problem.

Big Data analytics in GAMEs is also used in
conjunction with TaKaDu, an event management
solution developed for the water industry that
uses smart analytics. The PI System sends five
minute snapshots of raw data every hour to
TaKaDu. TaKaDu then analyzes the data, detects
anomalies, and enables Evides to manage events
such as leaks, pressure issues, data and sensors
problems, and more.

GAMEs is also helping Evides detect poor
quality data and “orphaned” data by visualizing
data that would otherwise not have been
reviewed or combined with similar sets of data in
different silos.

Evides is now developing a production version
of GAMEs Playground called Serious GAMEs
which can be integrated into Evides’ day-to-day
operations. Serious GAMEs will initially include
20 of the most robust functionalities from
GAMEs Playground. “We expect our control

system will be able to act faster and be more
effective and be more efficient because of this
too,” Urbanus said. “And as a result, we expect a
decrease in customer minutes lost.”

Urbanus further said that GAMEs has sparked
collaboration between younger and older
employees and interest in using data in unusual,
novel ways. “Once we started and could show
them some pictures from the GAMEs platform,
they became enthusiastic and began asking
questions like ‘Can you show me the relation
between hydraulic data and water quality,” he
said. “From the push in the beginning it became
a pull to the end. We now have a backlog of
some 13 functionalities we have to build.”
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RIO SUBTERRANEO PROJECT

Ludwig Pfeiffer GmbH,

office_tm(@pfeiffer.ro
Str. Aprodul Movila Nr. 15, 300397 Timisoara / Romania

Abstract: The Rio Subterraneo (RS), is one of the largest water mains serving the population of Buenos
Aires. For the last 5 years, it has been progressively deteriorating and it is currently in the risk of

imminent collapse.

AySA together Ludwig Pfeiffer and other
German team experts designed and developed a
solution to repair the most critical section in the
RS. The Scope of Works - executed by Ludwig
Pfeiffer - is the structural rehabilitation of part of
the potable water mains between Villa Adelina
and Saavedra located in the neighborhood of
Vicente Lopez. Specifically, it is located
between the chamber 38 close to pumping
station Villa Adelina and the pumping station
EEVAI, 34 m deep under the street level. At a
certain point in this part of the water mains the
reinforced concrete rings display several and
long fissures and cracks, a large hardened
settlement and continuous larger amounts of
groundwater infiltration, which contaminate the
potable water mains. The area to be rehabilitated
is made of reinforced concrete rings. In various
areas, this structure shows cracks and fissures
due to ground subsidence. Thus allowing ground
water to infiltrate to water mains and
contaminating the drinking water.

An urgent rehabilitation is required because of a
high potential collapse of the whole water main.
Thus leaving more than one million people
without drinking water supply. AySA together
Ludwig Pfeiffer and other German team experts
designed and developed a solution to repair the
most critical section in the RS. The scope of
works is the structural rehabilitation of part of
the potable water mains between Villa Adelina
and Saavedra located in the neighborhood of
Vicente Lopez.

Between October 20. and 25th, a preliminary
examination has been undertaken to check the
status of the pipes to be rehabilitated. Within this
period, all existing anomalies in the 220-meter
area to be rehabilitated, like cracks and deposits,
have been recorded and documented. The main
result of this preliminary examination is the
confirmation of the realization of our proposed
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rehabilitation concept. This knowledge will now
serve as the basis of our construction.

Further findings of the preliminary examination:

- Various long cross and longitudinal cracks.

- Deposits on a length of approx. 14,8 m;

- Height of the deposits at a maximum of 104
cm.

The exiting deposits are very solid. Therefore, a
controlled demolition and removal of the
deposits has been recommended.

Due to the height and length of the deposits, it is
impossible to estimate in how far the pipe shows
defects below.

The rehabilitation is to be executed completely
underwater (and under water pressure) using an
experienced 12 man diving team to remove the
settlement, install around 220 m of GRP pipes
and later refill the annular space with special
purpose grout. In order to guarantee a successful
project execution, Ludwig Pfeiffer build a 1:1
scale replica construction of the existing water
mains (sections with existing defects) in Kassel
(Germany). All tests of used materials (GRP
pipes, grout), equipment (machines and custom
design and built tools) are currently being
executed in Kassel. Finally, a simulation of the
complete underwater rehabilitation will be
executed to train the diving team, thus
minimizing all risks during rehabilitation works
in Buenos Aires (Argentina).
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= AQUATIM

Societatea Aquatim este
operator regional din anul 2010.
Activitatea societatii in judet este
coordonata de 5 sucursale:
Buzias, Deta, Faget, Jimbolia
si Sannicolau Mare. Localitatile aflate
in imediata vecinatate a Timisoarei
sunt gestionate de catre structurile
aferente municipiului. Aria de
operare, la sfarsitul anului 2016,
cuprindea 109 sisteme
de alimentare cu apa.

Societatea Aquatim
s-a dezvoltat o data
cu Timisoara si cu judetul Timis.
Reteaua de apa si de canalizare din

capitala Banatului a crescut de la an
la an, iar in 2016 cea de apa masura
654,9 km si cea de canal 608 km.
in acelasi timp, am reusit s& pastram,
si in 2016, printre cele mai mici tarife
din tara la apa potabila, fiind,
totodata, una dintre cele mai
eficiente companii de apa
din Romania.

Constienti ca dezvoltarea
societatii se face prin demararea
si implementarea unor proiecte de
anvergura, echipa de la Aquatim a pus
bazele si alfinalizat documentatia
pentru accesarea unui fond de 180
milioane de Euro, bani pusi la
dispozitie de Uniunea Europeana, prin
intermediul Programului Operational
Infrastructura Mare (POIM). De
aceasta data, sunt vizate
localitati mici si mijlocii
CONTACT ' din judetul Timis.

Tel: 0256 201 370
Fax: 0256 201 753
aquatim@aquatim.ro
WWW. aquatim.ro
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De 25 ani, oferim solutii tehnice performante si executam lucrari speciale pentru reparatii,
protectii, consolidari si impermeabilizari ale structurilor din beton, injectii fisuri, ancorari si
subturnari structuri de metal in fundatii, pardoseli industriale inclusiv antistatice si conductive.

Jjolaron

materiale bune ... solutii si mai bune

Va stam la dispozitie la tel./fax: (021) 637.35.45
0724 324 114, 0744 324 114 sau www.solaron.ro
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