ANEXA 2

Utilajui, echipamentul tehnologic: TEAVA PE100 RC TYPE 2 - TRIPLUSTRAT

Nr. crt. Specificatii tehnice impuse prin Caietul de sarcini Corespondenta propunerii tehnice cu specificatiile tehnice impuse grin Producator
Caietul de sarcini

0 1 2 3

1 Parametrii tehnici si functionali: Parametrii tehnici si functionali:
= Mediu de lucru: retele apa potabila. Material: PE100 RC: - Mediu de lucru: retele apa potabila. Material: PE100 RC:
= SDR: 17; = SDR: 17;
= Diametrul nominal: 050 + D160; - Diametrul nominal: D50 + D160; L(:nti Hidroplast
= Presiunea nominala: PN10; = Presiunea nominala: PN10; acedonia

= SOR: 17;

= Diametrul nominal: DS0 + D160;
= Presiunea nominala: PN10;
— Rezistenta minima admisibila: 10,0 MPa;:

Presiune hidrostatica pe termen lung la ZDHC: 8.0 MPa. -
Presiune hidrostatica pe termen lung la 20mc: 8.0 MPa,

= Rezistenta minima admisibita: 10,0 MPa; —

— Presiune hidrostatica pe termen lung la ZOEJC: 8.0 MPa, Material: PELOO: -
Material: PE100:

Rezistenta minima admisibila: 10,0 MPa;
Presiune hidrostatica pe termen lung la 2OE]C: 8.0 MPa.

SDR: 17;

Diametrul nominal: DSO <+ D160;
Presiunea nominala: PN1Q;

Rezistenta minima admisibila: 10,0 MPa;

Specificatii de performanta si conditii privind siguranta in exploatare:

Montarea se va efectua conform instructiunilor de montare date de producator,

—  Respectarea conditiilor de temperatura: -20 g 60_C; —  Respectarea conditiilor de temperatura: -20 _60_C;
a
Amplasare: retea distributie apa ingropata fara pat de nisip; —  Amplasare: retea distributie apa ingropata fara pat de nisip;
—  Lichid de lucru: apa potabila; — Lichid de lucru: apa potabila;

producator,

Specificatfi de performanta si conditii privind siguranta in exploatare:

Montarea se va efectua conform instructiunilor de montare date de
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Conditii privind conformitatea cu standardele relevante:

Standard productie: EN 12201-2:2011, DIN 8074:2011-12, DIN

8075:2011-12, PAS 1075:2009-03-TYPE 2;

Certificare obligatorie PAS 1075:2009-03 — TYPE 2;

Certificari obligatorii: 1SO 9001/1S0 14001

Certificari obligatorii: Aviz sanitar si Evaluare tehnica emise de catre autoritatile din
Republica Moldova;

Certificare obligatorie: Aviz Sanitar emis de catre autoritatile din

Republica Moldova;

Producatorul va detine laborator de incercari {propriu sau contractare).

Conditii privind conformitatea cu standardele relevante:

— Standard productie: EN 12201-2:2011, DIN 8074:2011-12, DIN
8075:2011-12, PAS 1075:2009-03-TYPE 2;

—  Certificare obligatorie PAS 1075:2009-03 — TYPE 2;

—  Certificari obligatorii: 1ISO 9001/1S0 14001

—  Certificari obligatorii: Aviz sanitar si Evaluare tehnica emise de
catre autoritatile din Republica Moldova;

— Certificare obligatorie: Aviz Sanitar emis de catre autcritatile din
Republica Moldova;

Producatorul va detine laborator de incercari {propriu sau contractare).

IConditii de garantie si post-garantie:

Minim 24 luni de la livrare;
Furnizorul va asigura service in perioada de garantie;

- Furnizorul va asigura piese de schimb pe baza de comanda in perioada post- garantie.

Conditii de garantie si post-garantie:
—  Minim 24 luni de la livrare;

—  Furnizorul va asigura service in pericada de garantie;
- Furnizorul va asigura piese de schimb pe baza de comanda in perioada
post- garantie.

Culoare:

lAlte conditii cu caracter tehnic:
Conductele din PEHD Triplustrat: PEL00 RC / PE100 / PE100 RC:

exteriorul tevii este din PE100 RC de minim 2.50mm grosime sau 8% din total grosime
teava;

mijlocul tevii este din PE10O;
interiorul tevii este din PE100 RC de minim 2,50mm grosime sau 8% din total grosime teava.

stratul exerior si cel interior al tevii sunt de culoare albastra; —
tevii este de culoare neagra.

stratul din mijloc al

Marcajul conductelor: Standard productie, Nume producator, diametru teava, SDR, tipul de material,
PN, Data si locul productie.

se vor respecta specificatiile furnizorului/producatorului;
se vor respecta cerintele din caietul de sarcini si piesele desenate.

Alte conditii cu caracter tehnic:

iConductele din PEHD Triplustrat: PEL0O RC / PE100 / PE100 RC:

—  exteriorul tevii este din PE100 RC de minim 2.50mm grosime sau
8% din total grosime teava;

—  mijlocul tevii este din PE10D;

— interiorul tevii este din PE100 RC de minim 2,50mm grosime sau
8% din total grosime teava.

Culoare:
—  stratul exerior si cel interior al tevii sunt de culoare albastra; —

stratul din mijloc al tevii este de culoare neagra.

Marcajul conductelor: Standard productie, Nume producator, diametru

teava, SDR, tipul de material, PN, Data si locul productie.

—  se vor respecta specificatiile furnizorului/producatorului;

se vor respecta cerintele din caietul de sarcini si piesele desenate,

m:nti Hidroplast
acedonia
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MANUFACTURER OF POLYETHYLENE AND POLYPROPYLENE PIPES AND MOULDED ACCESSORIES
1480 Gevgellja. R. of North Macedonia str.”Industriska™ bb tel: 00 38Y 34 212 064; 211 757 fax: 00 389 34 211 964

{

ACC Number:2103000000574%3. [IBAN CODE:MEOT210300800057483; SWIFT: TUTNMKZZ Tutunskyu Bank AD Skopje
ANNEX 2

MANUFACTURER’S AUTHORISATION
Date: 11.09.2020

Tender Reference:

Aprovizionarea cu apd potabila a localitdtilor, Sirma, Tochile-Rdducani si Tomai din raionul
Leova R Moldova. Etapa I (Sirma — Tochile- Raducani)””

To: AGENTIA DE DEZVOLTARE REGIONALA SUD, RMOLDOVA

We, KONTI HIDROPLAST DOOEL, based in North Macedonia, Gevgelija, Industriska No.5,
legally represented by Mrs. Dijana Chochkova, as Regional Sales Area Manager having

production facilities in Makedonia, Gevgelija, Industriska No.5, as manufacturer of:
- PEI100 RC MULTILAYER PIPES CERTIFIED PAS 1075 TYPE 1]

We do authorize POLIMER GAZ CONDUCTE LTD, with the headquarters in R. Moldova MD-
2032 Chisinau, 18, Varnita street to submit a complete offer which purpose is the supply of the

above-mentioned products.

We also agree that POLIMER GAZ CONDUCTE LTD shall submit to this tender the technical
documentation, the sanitary certifications and approvals, the specific technical approvals, and

approvals to put into operation the products mentioned above.

Signed by: Mrs. Dijana CHOCHKOVA
as: AREA SALES REGIONAL MANAGER

Pagelofl
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Konti Hidroplast e t'é)unul dintre cei mai mari producdtori si furnizori de tevi din masd plasticd de Tnalta
performanta si of rf oal bune si cele mai rentabile sisteme de conducte pentru clientii sdi.
< 60
Konti Hidroplast este o h?ﬁ)e specializatd Tn sisteme de tevi din polietilend pentru transportarea gazelor
si apei, atat pe piata servichior lice cat si pe pietele industriale.
e R
o
Dezvoltarea internationala se f g@);_p selectarea distributorilor care au capacitatea de a respecta
standardele de profesionalism din d(gne

@ ‘?p
Prin colaborarea cu partenerul nostru, D WATER MANAGEMENT in Romania si Republica Moldova
produsele si serviciile noastre sunt la mvelu!@% inalt de profesionalism si implicare.
O
<‘

ORIENTAREA PE PIATA

-

Produsele Konti Hidroplast au o largd aplicatie pe p‘t%!%é:dustrialé si cea a serviciilor publice pe scard
mondiala.

Companiile de distributie a apei §i gazelor sunt sectoare ir71p ante pentru produsele cu grad ridicat de
integritate, in care mentinerea calitdtii apei si transportarea in @gitii de sigurantd a combustibililor gazosi
sunt de o importantd maxim4. ~‘$:)‘

Aplicatiile industriale Includ instalatiile de energie alternativd in sf.‘fqmele de gaze de depozit pentru
transportarea apelor reziduale si a noroiului cu minerale. “

(o)

Produsele sunt utilizate pe scard largé la instalarea, repararea ji intretinerea co@ctelor.

<
Multe dintre brandurile din portofoliul Konti Hidroplast au un istoric inovator ir‘n‘/\irlgeplinirea necesitatilor
publice de alimentare cu apa si gaze. e

A
Fiind unul dintre cei mai importanti pionieri in sistemele de tevi din polietilend, i Hidroplast Tsi
imbun&titeste si fsi actualizeazd continuu oferta pentru a rdspunde nevoilor crescéndeKag;e?zpnsumatorilor,
asigurdndu-se ci se mentine in fruntea sistemelor mondiale de distributie a gazelor si a apei. @

(‘@L‘
4

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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ORIENTAREA CATRE CLIENT

Cheia succesului nostru constd in
angajamentul de a oferi servicii si
asistentd de cea mai bund calitate.
Suntem o echipd de profesionisti cu o
Tnaltd motivare i experientd.

Acorddm o importantd deosebitd
satisfacerii nevoilor clientilor nostri,
evoludnd in mod constant portofoliul
extins al produselor, pentru a raspunde
cerinfelor in continud schimbare ale
companiilor de alimentare cu apa si gaze,
si a pietelor industriale.

CALITATEA

Konti Hidroplast este o COMPANIE bazata
pe rezultate - oamenii, produsele si
serviciile sale. Proiectate, fabricate si
furnizate in conformitate cu sistemele
acreditate de management a calitatii
EN SO 9001:2000, produsele Konti
@iq’roplast corespund standardelor
néficnale, europene i internationale
relev@nte pentru a asigura clientilor nostri
o fiabititate completa.

Pe langd ? ificatele 1ISO pentru Sisteme
de manage al calitdtii si ecologie,
conductele suntgde asemenea, certificate

de cdtre DVGW J GmbH, PAS 1075
Type 1; Type 2; Type o)
O
W

‘2\

@$

- . s
Angajatda in  fabricarea swyz,melor
durabile, Konti Hidroplast opere% si

mentine o politicd de mediu co \at
acreditatd de 1SO 14001. '?5)
s

MEDIUL
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. PESCRIEREA PRODUSULU(

-, 0 -
“3, "MATERIAL DE INALTA CALITATE PENTRU

*%2) i%gTALARE RENTABILA

Vs Lo
DEQSBRI-?gEA PRODUSULUI

Costurile‘?ﬁ n‘.?" nea timpului determind furnizorii s
regﬁndeascﬁ%e edele conventionale §i sd utilizeze
materiale mo ed:péy e exemplu, incorporarea in
prealabil a teviloiCPE W nisip sau pietris nu mai este
necesard odatd cu fofééir vjLewilor din cele mai recente
materiale tip PE 100-RE&Y" 7~

e
Conductele conventionaleod%n sunt expuse unor
presiuni mai mari cauzate de'%btré;‘sticli uzata si alte
materiale compacte prezente in $ atunci cand nu
este prezent un pat de nisip.? in binatie cu
dificultatea punerii in opera (presiun‘ga i t%é, traficul
si greutatea solului), fortele punctuale Iin{‘@re care
actioneazd direct asupra conductei vorc?gnui?ofisuri
{conductele PE 100-RC cu producerea Ientﬁc@;gsu@{or
sunt conducte co-extrudate cu un strat exterio .gblo%’
integrat dimensional - apa potabila = albastru,'ﬁ’z =G‘<\
galben-portocaliu, ap3 reziduald = maro). Tevile PE ﬁg
RC sunt deosebit de rezistente la consecintele cauzate’”
de zgarieturile apdrute in lipsa stratului de nisip siTn (o
cazul sarcinilor concentrate, care apar peste o pericada ‘)

mai lungd de timp.

Utilizarea specificd a caracteristicilor produsului
dezvoltate ulterior - rezistentd la cresterea lentd a
fisurilor - asigurd indeplinirea tuturor cerintelor de
montare modernd §i economicd a conductelor.
Procesul de fabricatie asigurd o durat3d de viatd mai
mare de 100 de ani, chiar si prin montarea
neconventionald a tevilor {fird pat de nisip}.

COMPARAREA TEVII PE 100 CU PE 100-RC

Toate caracteristicile materiei prime PE 100 dovedite in
decurs de mul{i ani sunt prezente si la PE 100RC, de ex.
MRS 10. Singura diferentd semnificativd este rezistenta
deosebitd a PE 100-RC la fisurile cauzate de tensiuni
diverse. Procesarea, in special tehnica de Tmbinare,
este supusd acelorasi conditii. Sudarea {de exemplu,
sudarea cap la cap) este reglementatd la fel de ghidul
DVS 2207-1 pentru PE 100-RC si, de preferinti, firs
restrictii. ;

TEVI PE 100 RC MONOSTRAT S1 MULTISTRAT
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Cresterea rapid%a figQrilor Rezistent’ la cresterea
= @(b lenti a fisurilor
SN
(’:\&T‘fra;ia dintre PE 100 §i PE 100-RC
Q%
'5)6 O O

Cererea crescanda de instalare mai rapia/\ i raj economicd a tevilor, cu o perturbare mai redusd a
mediului, a condus 1a noi tehnici de instalare. H?’Yu“lA ii ani, investitorii in industria constructiilor de sisteme
de infrastructurd au cautat solutii noi pentru l%u erea costurilor investitiilor cu ajutorul tehnologiilor
avansate. Fenomenul cuprinde atdt montarea sisterﬁ}lor de conducte noi, cdt i renovarea celor existente.

%
Acestea includ lipsa patului de nisip, spargerea tevilor ("jl ie bursting) si forajul directional orizontal, Pentru
a aplica astfel de metode de asezare a tevilor si din ca impactului agresiv asupra conductelor, sunt
necesare materiale noi pentru tevile din plastic - un produs éu durabilitatea suprafetei exterioare de multe
ori mai mare decat cea normal3 si o rezistentd mai mare la sarcin%ie concentrare.

Q&\/‘
] <
A
PAS 1075 ‘9%
Din punctul de vedere al definifiei comune a materialului PE 100-RC, PAS 106%5 {Specificatia disponibild
publicului) intitulatd "Tevi din polietilend pentru tehnologii alternative de i lare", aceasta a fost

publicatd de citre DIN. Aceastd specificatie disponibild publicului este considegg{é un supliment la
standardele si regulamentele existente. v

>

Cerintele PAS 1075 impun cresterea rezistentei la cresterea lentd a fisurilor tevilor PE 1%2, care sunt
utilizate pentru tehnologiile de instalare alternative, cum ar fi forajul directional orizontal, rgerea sau
instalarea fird incastrare in nisip. Cerintele, caracteristicile si procedurile de testare, precum si pfocedurile
respective de asigurare a calitdtii sunt reglementate si asigurate prin inspectia companiilor de cefttificare.
Tevile de polietilend, care sunt descrise in regulament, au o rezisten{d semnificativ mai mare la cregierea
lentd a fisurilor, comparativ cu conductele cbignuite PE 80 si PE 100. ‘C\@

O

=

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT

]
Ry



HIDROPLAST®

CERINTE DE MATERIAL PE 100 RC

0\?:) NR.  PROPRIETATE STANDARD CERINTE
A%
D
%, \’\@ o] (REi'STE"TA MINIMA o 1o 9080 STRESUL DE PROIECTARE,
L\-/\ A NECESARA) LA 20C §I DURATA ooy o= 8.0 N/mm2
2 ¢ 50 ANI
"Y;gENSWATEA ISO 1183R <930 gr/cm3
"’@
ISO 1133 ]
3, NP , 02-1.4 gr/10
dF \" CONDIT! T/ 190/5 KG gr/10.min
4, REfl}_;;‘l’ LA 1SO 6259 e sSmm / 100 mm/min
TRACTWNE é.rs‘ 5mm < e £ 12mm/ 50 mm/min
RANDA
ﬁABlLlTAW‘ﬁF@CA EN 728/OR ISO 11357
6.  NEGRUDE FU% "\A ISO 6964 2.25% +0.25
DISPERSIA
7. <‘ ISO 18553 < GRADUL 3
NEGRULUI DE FUM ¥ %
4 “f’o
CERINTE DE MATERIAL SUIﬁ‘GyIE\NTARE IN CONFORMITATE CU PAS 1075
(pO
«:,, ©
NR.  PROPRIETATE fy:z C\‘,, CERINTE
O
1. ENTC QO 4 > 8760H AT 80 °C, 4n/mm:, 2% ARKOPAL
vﬁ n-100 (MATERIE PRIMA)
. > 8760H AT 80 °C, 4n/mmg,
2.  TNCERCAREA LA SARCINA A TEVILOR DE |>ERE‘E!?;%6 ARKOPAL N-100
3.  TESTUL NOTCH {EN 13479) 760H
Y
OO

AVANTAJELE TEVILOR MULTISTRAT PE 100 RC]
@\
Materialele din clasa PE 100 RC si tehnologiile cele mai avansate de preluc:g?éa granulei asigurd cea mai
nalta fiabilitate a produsului.
+  Rezistent3 bun la abraziune (yf%‘(\
*  Rezistentd inaltd la aparitia fisurilor Ry
*  Rezistentd inaltd la sarcini punctuale (de exemplu, pietre, fragmente) (testul Dr. Hesse\j}>
*  Rezistentd inaltd la cresterea lentd a fisurilor %
* Alegerea optima pentru montarea tevilor fard incastrare in nisip sau rambleu g
»  Pdméntul excavabil poate fi utilizat ca material de umplere (rambleu) (85’ >
* Pt fi utilizate pentru montare fara santuri Q’L‘
*  Pot fi sudate cap la cap, ERW, prin fuziune sau conect_at__e.mecanic c@

*  Compatibile cu conducte clasice din PE o %‘y
TEVI ﬁs\lm RC MONOSTRAT SI MULTISTRAT -
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IDENTIFICAREA TEVILOR

_ nsertia firului de INOX sau CUPRU intre primele 2 straturi ofera detectia usoara a tevilor dupa instalare
~9 2 daca aveti un aparat de detectie metale. Acesta este un mod usor si rentabil de a evita deteriorarea

pructelor in timpul sdpéturii in alte scopuri.
L

Placd turnatd pentru testarea rezistentei la
conditiile de mediu. Mostra este crestatd si apoi
plasatd intr-o solutie Arcopal la o anumita
temperaturd. Mostra de material RC trebuie sa
reziste la aceste conditii timp de 3.300 de ore fird
deteriorare (conform 150 16770) (tevile multistrat
PE 100 RC rezista> 8 760 ore).

ncercarea la sarcind {dup3
Dr. Hessel)

Cr

PR@J‘@%TIA SARCINILOR PUNCTUALE FARA PATULUI DE NISIP

Conform PN EN 150 13479, testul Notch este un test
de presiune efectuat pe o sectiune a unei tevi care a
fost crestata pe suprafata si apoi scufundata in apa
la o anumitd temperaturd si pusd sub presiune
hidrostatici. Testarea Notch permite determinarea
rezistentei tevilor la propagarea rapida a fisurilor.
Tevile PE 100 RC ar trebui sd reziste presiunii
hidrostatice date timp de 5 000 de ore {PE 100 RC
Multistrat® 10 000 ore).

£
£
l

Crestaturl

K)%O x 10 x 100 mm
F 6\\@
2,

Tncercarea la sarcini pu% ala dupa Dr. Hessel este
folositd pentru a determi%»rezistenta materialului
la propagarea lenta a fisurilor.,@ proba a sectiunii de
teavd este supusda unei ‘presiuni punctuale
exterioare intr-un anumit intervalge timp si la o
anumitd temperaturd. Mostra RC traguie sa reziste
la aceste conditii timp de 8.7 ore fard

deteriorare(PE 100 RC multistrat = 10 000’853).

. <

» Tncercarea la sarcind punctuald: rezuitatulC
o se
.c:\

necesar obtinut, testul intrerupt dupéd 10.0
ore,

*  FNCT: rezultatul necesar obtinut.

¢ Testul Notch: rezultatul necesar obtinut, testul
intrerupt dupéd 10.000 de ore.

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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¢ CLASIFICAREA TEVILOR PE 100-RC

&>

9 O
‘?(0 ﬁ‘(isté mai multe combinatii de materiale pentru fabricarea tevilor, iar pentru materialul PE 100 RC aceastd
%Oﬂi?lﬂatle depdseste cerintele minime aplicate in cazul PE 100.

2%
%y "
%5,
K4 0 RC-PE 100-PE PE 100-PE 100 RC
Od,o ;%) DUBLUSTRAT
T é) STRAT
(5)
<\o
'S’
O

PE 100 RC
cu strat protector extern

PE 100 RC aditional din PP

TIP 1: TEVI CU PERETII DIN PE 100—RC\Q\

MONOSTRAT, perete plin; tevile produse din PE 100-RC éynt conforme cu 1SO 4065,

"
Aceste tevi pot fi executate in culori, albastrd pentru apé%calie pentru gaz, maro pentru canalizare, teavi
lic

neagrd la solicitare. Acestea depdsesc cerintele minime aplicabile pentru PE 100.

\7>
TIP 2: TEAVA CU STRAT DE PROTECTIE INTEGRAT DII\%‘})[SIONAL DIN PE 100-RC
DUBLUSTRAT

c’\

Tevi dublustrat cu straturi protectoare integrate dimensional, care sunt dig“PE 100 sau PE 100-RC si au un
strat protector intern coextrudat din PE 100-RC. P
TRIPLUSTRAT 'S%\

Tevi triplustrat cu straturi protectoare integrate dimensional, care sunt din PE 100:$qu PE 100-RC cu strat
protector intern si extern coextrudat din PE 100-RC. Straturile coextrudate au fost liplte jnseparabil intre ele
intr-un aparat special care imbind straturile impreund. Fabricat din PE 100-RC, stratui inté%este integrat ca
strat functional in structura peretelui tevii.

'e

Ecartamentul de stratificare trebuie s3 fie de cel putin 2,5 mm si s§ posede proprietiti de protegtie impotriva
formarii de fisuri la stres. >

Q
Aceastd producere se bazeazi pe tevi cu doud §i trei straturi, care pot fi colorate in negru la exterior €4 band
de identificare coloratd sau cu culori diferite ale stratului exterior - albastru pentru apd, portocaliu pem('%gaz
sau maro pentru canalizare.

Stratul interior este intotdeauna din PE 100 RC, de tuloare neagré-sau albastrd. Celelalte doud straturi pot ﬁ
din PE 100 sau PE 100 RC, sau combinatii ale ambqlor,ﬁn fynctid'de solicitarea specifica a clientilor.

‘}E\Il PE 100 RC MONOSTRAT SAU MULTISTRAT
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CERTIFICARL

TIPUL 3: TEVI DE DIMENSIUNI TN CONFORMITATE
CU ISO 4065 CU UN STRAT EXTERIOR PROTECTOR
ADITIONAL DIN PP

Tevile de dimensiuni conform 150 4065 cu un invelis
de protectie exterior constau dintr-o teavd de bazd
din PE 100-RC / PE 100 monostrat sau multistrat si o
manta protectoare din polipropitend. Grosimea
minimd a invelisului protector este de 0.8 mm.
Grosimea minim3 a invelisului de protectie depinde
de dimensiunea tevii; tevile de dimensiuni mariau o
manta mai groasa din cauza incdrcdrilor mai grele
pentru care sunt proiectate. Rezistenta de imbinare
dintre mantaua protectoare si conducta de bazd
Ergltmg %lréﬂ) at cat fortele de forfecare care apar
in timpul pozitiondrii tevilor.

TEVILE MULTI T PE 100 RC pentru apa au aceleasi
referinte de doc nte ca si clasica teava de apa PE
100. Tevile PE 100%C au de asemenea Certificat de

Igie
MU
tevi

na de la Institut National de Igiena. TEVILE
LTISTRAT PE 100 RC az au aceleasi referinte ca si
le de gazdin PE100. ™~

LN

PE 100 RC - TEVI MULTISTRAT: PROGRAM DE
PRODUCTIE »

12

»  TEAVA MULTISTRAT APA PE 10

«  TEAVA GAZ MULTISTRAT PE 100 RC<" s

s TEAVA PE100 RC CU STRAT ADITiONAL‘ﬁI\)I PP
O

%
{@o

2

TEVI PE 100 RC MONOSTRAT 5| MULTISTRAT <7



X KONTI
= HIDROPLAST®

o

_»Metoda de instalare selectatd este decisivd pentru alegerea materialului §i in consecintd pentru riscul de
"‘5’& g’e{[eriorare a sistemului de tevi instalat.

P

Oé; cu straturi protectoare integrate dimensional, in conformitate cu EN 12201-2/I1SO 4065, fabricate din
é C cu PAS 1075 de tip 1 5i 2.

Tipu’ﬁj sist'&ul 2 de teava co-extrudata multistrat este produsa din material special PE 100 RC. Testele de
calita fee%ate in permanentd indicd o rezistentd inaltd la sarcini punctuale si o crestere lenti a fisurilor.
Predestifgte FEntru o montare economd fird patul de nisip. Durata de viat§>100 ani. Aceasts constructie a

tevii nu dis‘ﬁme dR,0 protectie impotriva crestdturilor.
OO *?\z

Stratul
indicator
integrat

| |«Tip1l

dimensiune standard

stratul protector

aditional

o B C 2 OE 100/ TTIE f

- -+
dimensiune standard

Tevile de dimensiuni conform EN 12201-2/ISO 4065 sunt realizate din PE 100-RC monostfﬁv au PE
100RC/PE 100 multistrat, cu PAS 1075 TIP 3, cu strat suplimentar de protectie din material PP mbdHicat.
Presiunea care confine teava medie exclude efectiv deteriorarea mecanici. &

Aceastd conductd este predestinatd pentru toate tehnicile de asezare fird santuri si este absolut necesa o,
pentru montare fard sanfuri. Durata de viatd sigurd>"100 de ani. Teava cu strat protector corespunde PAS g
1075, TIP 3. .

L

Tré\h' PE 100 RC MONOSTRAT SI MULTISTRAT
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Atunci cind se creeazd infrastructuri, sunt implicate lucrdri considerabile de inginerie subterand. Prin

= > urmare, ohiectivul unui operator este acela de a putea utiliza o conduct3 nou3 cit mai mult timp posibil
"> fAra deteriordri. Atunci cnd sunt instalate corect, tevile din polietilen au o durats de viats de ce! putin 100
ni_Dacd, prin contrast, acestea sunt deteriorate in timpul instaldrii, durata lor de viatd poate fi redusa

consitgrabil.

Zgdpieturile si canelurile sldbesc peretele tevii. Acest risc poate apdrea in timpul ingroparii tevii. Deoarece
grosi ndard a peretelui tevii este acordatd cu precizie ia presiunea de functionare, desi este
suplim t factorul de sigurantd, fiecare zgarietura inseamna o reducere a factorului de sigurantd

proiectat, “ghia reducere directd a rezistentei la presiune a conductei noi si, prin urmare, reducerea

duratei de via{ié "S"?,

100
=
straf .
T w0
Ed
-
" 40
g Durata de v:ata Durala de
B vwa‘! 23 an  2.5an
- § 1. 25 B 11 008 Bl
,y Addncimea deteriordrilor in %
Examinarea factorului de siguranta Cin rap! \ﬁu@,ﬁnclmea canelurei Diagrama duratei de viata In functie de adancimea
deteriordrii

\?>
O deteriorare de adancime de 10% din grosmeﬂ%r telui este permisa de codurile de practicd, deoarece,

in pofida reducerii factorului de sigurantd, nu d@:e la reducerea duratei de viatd a conductei. Spre
deosebire de aceasta, o deterioare mai adanca a perete\lgi J;evii este deja periculoasa.

Analiza acestor daune demonstreazd cd factorul de sigurgntd scade sub 1, pornind de la o deteriorare a
peretelui conductei de 20% datoritd reducerii grosimii peretefui

TEVI PE 100 RC MONOSTRAT SI MULTISTRAT
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AVATIP 1

e L\geﬁpm -UL TEVII
A"QSAMO

STAN A@;

PRODUS v?

TEAVA NEAGRA CU DUNGA ALBASTRA SAU DE CULOARE ALBASTRA 100%

ALIMENTARE CU APA POTABILA, INSTALATIE SUBTERANA, CU ASEZARE PE SAU
FARA PAT DE NISIP

EN 12201-2, DIN 8074-12, DIN 8075-12, PAS 1075-03-TIP 1

STANDARD 62'/ ¢ EN 805, DIN V ENV 1046
PROCESARE o @

MATERIAL '9

APROBARI
CERTIFICARE
DIMENSIUNI

FORMA DE LIVRARE

TEAVATIP 2

DESIGN-UL TEVII

APLICARE

STANDARD DE
PRODUS

STANDARD DE
PROCESARE

MATERIAL
APROBARI
CERTIFICARE
DIMENSIUNI

FORMA DE LIVRARE

0 RC
%@Tzw MPA CERT — PAS 1075 TIP 1, AVIZ S| AGREMENT TEHNIC
156%901450 14001/1SO 18001
SDR 17@9@3{.}5039 SDR7.4; SDR6

<125mm cbmép > 140mm BARA

<

@
Q, %
U 10
o
\?’ \,@O

TEAVA DUBLUSTRAT ~3#BATRL EXTERIOR NEGRU (SAU ALBASTRU) DIN PE 100
SAU PE 100 RC CU STRATHEINTERIOR DIN PE 100 RC (MIN 2,5MM SAU 8%)
ALBASTRU (SAU NEGRU). DASA EXTERIORUL ESTE NEAGRU, TEAVA VA CONTINE O
DUNGA ALBASTRA PENTRU REPREZENTAREA APEI POTABILE.

o

TEAVA TRIPLUSTRAT — STRATURIL%RIOR SI INTERIOR ALBASTRU SAU
NEGRU DIN PE 100 RC (GROSIMEA STRATURILOR MIN 2.5 MM SAU 8%), IAR
STRATUL DIN MIJLOC DIN MATERIAL PE 1po DE CULOARE NEAGRA SAU
ALBASTRA.

ALIMENTARE CU APA POTABILA, INSTALATIE?@@TERANA CU ASEZARE PE SAU

FARA PAT DE NISIP \

EN 12201-2, DIN 8074-12, DIN 8075-12, PAS 1075-6%5 2

EN 805, DiN V ENV 1046 ‘?(If}

PE 100 RC, PE 100 S
DVGW,TZW, MPA CERT PAS 1075 TIP 2, AVIZ S| AGREMENT TEHNIC,

ISO 9001/1SO 14001/1SO 18001 !
SDR 17; SDR11; SDR9; SDR7.4; SDR6 4,
< 125mm COLAC, >140mm BARA L

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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25

32

40

50

63

75

30

110
125
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800

s
{mm)

2.0
2.0
24
3.0
3.8
4.5
54
6.6
7.4
8.3
9.5
10.7
11.9
134
14.8
16.6
18.7
21.1
23.7
26.7
29.7
33.2
374
42.1
47.4

e

SDR 11 SDR 9 SDR 7.4 SDR 6
23 55 S4 sS4 $2.5
v *PN 16 *PN 20 *PN 25 *PN 32
‘.gd!rﬁ[\ﬁ(_ 5 GREUTATE S GREUTATE [3 GREUTATE S GREUTATE
g{omQO(mm) ke/m) (mm) ke&/m) (mm)  k&/m)  (mm)  (ke/m)
0.139\)» \5\}.3 0.171 3.0 0.200 35 0.240 4.2 0.278
0.187 'y@\(xa% o 0272 3.6 0.327 4.4 0.386 5.4 0.454
0.295 cﬁ‘l @4,\ 0.430 4.5 0.509 5.5 0.600 6.7 0.701
0.453 a8’ 6%66 5.6 0.788 6.9 0.936 8.3 1.09
0.721 5.8 O(ﬂ.e%) 7.1 1.26 8.6 1.47 10.5 1.73
1.02 6.8 Y@\; O@ 8.4 1.76 10.3 2.09 12.5 2.44
1.46 8.2 2.12?39}) Q%} 2.54 12.3 3.00 15.0 3.51
2.17 10.0 3.14 Qiozs‘ 3.78 15.1 4.49 18.3 5.24
2.76 11.4 4,08 14_?0 4.87 17.1 5.77 20.8 6.75
3.46 12.7 5.08 15.7 ¢ P 6.11 19.2 7.25 233 8.47
4.52 14.6 6.67 17.9 '3%96 21.9 9.44 26.6 11.0
5.71 16.4 8.42 20.1 10.1 24.6 11.9 29.9 14.0
7.05 18.2 10.4 224 12.&2 OO 27.4 14.8 33.2 17.2
8.93 20.5 13.1 25.2 15.8 &\«3 8 18.6 37.4 21.8
11.0 22.7 16.2 27.9 19.4 3%, 23.0 416 27.0
13.7 25.4 20.3 313 24.3 38.3:??6 28.9 46.5 33.8
17.4 28.6 25.6 35.2 30.8 43.1 % 5 52.3 427
221 32.2 32,5 39.7 39.1 48.5 46%& 59.0 54.3
28.0 36.3 413 44.7 49.6 54.7 58.8 ﬂ‘\,\ 66.5 68.9
35.4 40.9 52.3 50.3 62.7 61.5 74.4 2 894
438 45.4 64.5 55.8 77.3 67.7  92.88 85%) 2 110.3
54.8 50.8 80.8 62.5 99.7 758 1165 935 51383
69.4 57.2 102 703 12616 853  147.38 105 %@zs
89 64.5 130 79.3 160.2 - - - o
113 72.6 168.9 89.3 197 - - - - @OL-
7
TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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ﬁéﬁﬁ LTEVII TEAVA NEAGRA CU DUNGA PORTOCALIE-GALBENA SAU TEAVA CU MIJLOC DE

0, . CULOARE NEAGRA CU STRAT INTEGRAT DIMENSIONAL DE CULOARE PORTOCALJE-
‘7(‘? 2 GALBENA
APLIC A‘I?Qy *‘P\,\e TEAVA DE GAZ, INSTALATIE SUBTERANA, CU ASEZARE PE SAU FARA PAT DE NISIP
STANDARD @B, V5 ¢\ 1555,
PRODUS ¥
STANDARD DE oy &
7 @007-2, EN 805, DIN ENV 1046
PROCESARE & %,
MATERIAL &@ph{b&
APROBARI ove‘ﬁ@\n%csm
CERTIFICARE 150 9001?753’3@001
DIMENSIUNI SDR 17; SD g;‘ﬁpﬂ 9; SDR 7.4; SDR 6
SORMTIAE AR < 125mm COLE@?»?%mm BARA
< N
250,
TABEL DE DIMENSIUNI % O{
oS
PE 100 RC TEAVA MULTISTRAT PENTRU SISTEME DE GAZ ,COLAC, TIP 1
S
SDR 17 11 %
3 8 5 A
SF 20 2.0 2
%8
. S z?UTATE S GREUTATE
] (mm) (kgxm) (mm) (kg/m)
20 23 0.133¢" 3.0 0.163
R\ Y <2,
, 25 2.3 0.171 Q, 3.0 0.212
32 2.3 0192 %30 0.276
D —a 40 2.4 0.296 3, 0.431
T 50 3.0 0.454 46 > 0.667
O
N 63 3.8 0.722 5.8 '%9\/\ 1.500
>,//::j b l 75 4.5 1.020 6.8 470
2 90 5.4 1.460 8.2 0
F 110 6.6 2.170 i )
i, (o) 0.0 3.1 &
%
2
- 5
TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
17
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TABELUL DE DIMENSIUNI

PE 100 RC TEAVA MULTISTRAT PENTRU SISTEME DE GAZ, TIP 2

& =]
SDR 17 11
S 8 5
SF F0oEiEan
0,
7 % 3 GREUTATE S GREUTATE
<, 0(0 (mm) (kg/m) (mm)  (kg/m)
Q54 125 74 2.770 11.4 4.090
6«‘\% :’@go 8.3 3.470 12.7 5.090
Va1 9.5 4.530 14.6 6.680
\/;"@96 10.7 5.730 16.4 8.440
20 11.9 7.060 18.2 10.400
225 Sx 134 8.950 20.5 13.200
250 %4.8 11.000 22.7 16.200
280 16, 13.800 25.4 20.300
315 18. 7oo 17.400 28.6 25.700
355 21.1 \’\ 22200 32.2 32.600
400 23.7 .000 36.3 41.400
450 26.7 ?‘% 40.9 52.300
500 29.7 43. oo@y 45.4 64.600
560 33.2 55.000 % 50.8 81.000
630 37.4 69.600 «‘5;;2 103.000

T,

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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N
*9 QIEAVA TIP3
< B
*PO =
A\;;E'ﬁp UL TEVII TEAVA MONOSTRAT NEAGRA DIN PE 100 RC SAU TEAVA
NEAGRA/ALBASTRA DIN PE 100RC/PE 100 CU DUNGA ALBASTRA + STRAT
4)‘?0 ADITIONAL DIN PP DE CULOARE ALBASTRA
Apuc,o.@s % ALIMENTARE CU APA POTABILA, INSTALATIE SUBTERANA, ASEZARE FARA
\/‘ PAT DE NISIP
STANDARD ﬁ@'r?cggus EN 12201-2, DIN 8074-12, DIN 8075-12, PAS 1075-03-TYPE 3
<o &
STANDARD DE 3" +CéEN 805, DINV ENV 1046
PROCESARE «00 e
MATERIAL \’,’9 I}Edﬁo RC, PE 100, PPHM
APROBARI Wd'zw MPA CERT PAS 1075 TIP 3, AVIZ S| AGREMENT TEHNIC
CERTIFICARE |56?L g) 0 14001
DIMENSIUNI SDR 17,@01?@1 SDR9; SDR7.4; SDR6
CCLASA STANDARD SDR 17; SDR‘?@ ?659 SDR 7,4; SDR 6
FORMA DE LIVRARE 75-125 mm C “?)@-400 mm la BARA
PR
e
?

TABEL DE DIMENSIUNI

MATERIAL : Sx
INTERIOR : PE100 RC sau PE 100RC/PE 100, cu strat ad%al PP-TIP3
'

i-: . ! - v e
. DN SDR 17 SDR 11 Ooson 9 SDR 7.4 SDR 6
PN 10 PN 16 ‘ﬁ\}xzo PN 25 PN 32
s (mm) s {mm) s (i%\) s (mm)} s (mm}
75 4.5+PP  6.8+PP  8.4+PPO  10.3+PP  12.5+PP
! ! 90 5.4+PP  82+PP  10.1+PP Oéz 3+PP  15.0+PP
110 6.6+PP  10.04PP  12.3+PP % + 18.3+PP
125 7.4+PP  11.4+PP  14.0+PP ',}A 20.8+PP
140 8.3+PP  12.7+PP  15.7+PP  19.2+FR. 23.3+PP
160  9.5+PP  14.6+PP  17.9+PP 21.94PP »26.6+PP
180  10.7+PP 16.4+PP  20.1+PP 24.6+PP Qggwp
200  11.9+PP  18.24PP  22.44PP 27.4+PP  332+PP
225  13.4+PP  20.5+PP  25.2+PP 30.8+PP 374
250  14.84PP  22.7+PP  27.9+PP 34.2+PP  41. 6+p%
280  16.6+PP 25.44PP_ 31.3+PP 38.3+PP  46.5+PP |
315  18.7+PP 23:6-&1“? 35 2+PP  43.14PP  52.3+PP |
355 21.1+PR732.24PP +PP  48.54PP  59.0+PP ‘
400  23.7+PP./ 36. ﬁtgpg M\nap 54.7+PP  66.5+PP

: (mm)

TEVHPE 100 RC MONOSTRAT S| MULTISTRAT
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Opt(\@e ‘?Bavé de canalizare multistrat PE 100 RC -
la cerg(?a c@ului putem produce teava PE 100 RC
pentru e de evacuare (conducte de
gravitatie '§§u et%) irigare) cu stratul interior de
culoare deschQi/ \?:?

Aceasta permite‘g@s ie mai usoard a camerei
sau eliminarea aitor{o it abrazive de inaltd
intensitate sau irigareCy dugarea materialului
suspendat. ‘?G s

'
Toate dimensiunile si claseﬁy‘d% resiune sunt
disponibile la cerere. Tevile potyfi nizate sub
forma de tevi drepte de 6 m si 124n €au pana la
diamterul de 125mm in colaci de cu | im’%gle 100
m. "?{‘ O

TEVI PE 100 RC MONOSTRAT SI MULTISTRAT
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Marcarea tevilor respectd standardul 1SO 4427 /
EN 12201-2.

Toate tevile au un marcaj clar si permanent la
fiecare metru lungime, realizat prin imprimare
identificatoare intr-o0 culoare contrastantd cu

culoarea tevii {alb, negru sau galben).

Pe {eava este tipdritd urmatoarea informatie:

* STANDARDUL
e.g EN 12201-2 sau DIN 8074 /PAS 1075

*  Numele producétorului
KONTI HIDROPLAST

* Dimensiunile nominale
{diametrul x grosimea peretelui tevii)

* SDR

" O\?)
% Oe- Specificarea materialului
e.g PE 100 RC /PE 100

\'S‘ ‘Clasa de presiune

e/g PN 10
. %ta si locul fabricarii

<>
. Lungirﬁ%q rimasd
Y

La fel au fos licate si ultimele tehnologii de

imprimare, de “exemplu marcajul cu laser, cu
ajutorul céruia, ?r%nformitate cu 150 12176-4:

2003, pe conductd p 6}6 fi marcat ta temperatura
de 128°C un cod de e, care contine toate

informatiile de mai sus. ">

TEVI PE 100 RG MONOSTRAT SI MULTISTRAT
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2N RONTI A
HIDROPLAST

3 o
KONT %QR‘@iBLAST g NUMERE KONT!
L)
m
(7]

Yo O
23 TIPUL PRODUSULUI
BOBINA v +o 2 (TEAVA, BOBINA, BUC.)

APA POTABILA O\,, @& APLICAREA PRODUSULUI
v
EN 12201-02:2011 6311 STANDARDUL PRODUSULUI

RTIFICAREA
1
pA 01 %usuwl
c
SOR 17 06 %S@DR
@
07 Du\ﬁ«}jl@f

b 63 de

$=3.8 072 GROSI%P%TILOR

PN 10 06 PRESIUNEA( ﬁ%j.UCRU

£
P

CLASIFICAREA

PE 100 04 MATERIALULUI 0@%

co- ExT % (s cosnmuse
LINIADE PRODUCTIE4 04  NUMARUL MASINII OQS»
562 0182  NUMARUL LISTEI DE LUCRU Q@\
MRS 10 2 CODUL MRS

MFR 5 kg 0.2><0.35 5 MFR

BOREALIS HE3490 LS 0001 CODUL MATERIEI PRIME

DATA FABRICARII
15.03.2015 150315 2ZILIAA
NR. SCHIMB 03 3 SCHIMB

Colacii sunt fixati sigur cu banda rezistentd, care poate fi
indepdrtatd numai prin taiere.

Diametrul interior al colacilor nu este mai mic decat de 18 ori
din diametrul exterior nominal al tevii (min 600 mm).

TEVI PE 100 RC MONOSTRAT S1 MULTISTRAT
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Aentru instalarea tevilor, se recomanda ca acestea s fie agezate in santuri la o addncime minimd de
0 cm, in functie de zona de inghet. Instalarea tevilor poate fi efectuaté la o temperaturi a aerului

K

7 .‘
METODE DE CONECTARE

Polletllenﬁpa? conectaté in moduri diferite. Cele mai frecvente sunt:

¢ Sudarea cap‘ﬁ\ 8[57:5)
* Sudarea prin fuzmp$9 gegncé

* Conectarea mecamcy C%\O\
\;, S
L

Vo
SUDAREA CAP LA CAP «Q
6,5» %

Calitatea sudurii cap la cap deplnde f%’nod direct de capacitatea operatorului, de calitatea
echipamentului si de supraveghetorul ca de de standardele aferente. Procesul trebuie urmérit
cu atentie de la inceput péna la sfarsit. Ina jnceperea procesului de sudare, este important sé fie
verificati toti parametrii. Fiecare operator tre{% {éﬂe instruit §i autorizat.

nainte de inceperea procesului de sudare, trebuu t@ considerare urmitoarele:

e Temperatura mediului de sudare trebuie s fie de%sste 5°C 5i, dacd vremea este ploioasd sau rece,
ar trebui sa se facd intr-o zond acoperitd; -

$
Capetele tevilor trebuie sa fie astupate pentru a preveni?gl%htia aerului §i rdcirea rapida;

te, elementul de indoire trebuie scos

inainte de inceperea procesului de sudare a tevilor infis

din tevi; >
e Zona de sudare trebuie si fie curaté si nedeteriorati. OC‘}&‘
>

<
METODA DE SUDARE CAP LA CAP N

.

Principiul sistemului de sudare la cap este incélzirea suprafetelor de suda@@entru 0 anumita
perioadd de timp si presarea tevilor cu acelasi diametru interior si exterior. Supn%a a de imbinare
a componentelor de sudurd trebuie curdtatd temeinic si Thcalzitd pana la 200°C S%AZZO.C. Dupd
aceasta, componentele sunt lipite impreund sub o anumiti presiune. &

'S

Presiunea de sudurd, incdizirea si timpul trebuie alese corespunzdtor pentru a nu sfgmba
proprietdtile chimice si mecanice ale pieselor sudate. %
e

fn metoda de sudare la cap, zonele de la capit sunt apdsate pe placa incilzitorului, l3sate |
presiune zero pand cand ajung la temperatura de sudare si lipite sub presiune (sudare). ‘/\O
7
Dacd sudarea este bine executatd, zona sudatd asigurd aceeasi rezistentd ca si teava originald. < é\
Pentru a obtine o sudurd de buna calitate, presiunea de sudurd la cap, temperatura si parametrii L-
de timp trehuie stabiliti cu atentie. g
TEVI PE 100 RC MONOSTRAT S| MULTISTRAT *
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PE100 PE100 V4
PEBO PESO ' INCORECT

S evi pentru sudare cap la ca
oofy 23 Tevip placap

PREGATIREA &?UQARII CAP LA CAP

S

Temperatura masin?l)gs Q@,’H rd la cap trebuie sa fie controlatd chiar inainte de inceperea procesului de
sudare. Acest lucru tre@,e ut cu ajutorul unui termometru cu infrarosu. Placuta incdlzitorului trebuie
ldsatd timp de cel putin lﬂ?’@ﬁ(‘ute dupa atingerea temperaturii setate. Pentru a asigura o calitate optima a
suddrii, placuta de incélzire trabui urdtata inainte de fiecare operatie de sudare. Curdtarea trebuie facutd
cu un material de curdtare miale $7alcool. Plicuta incélzitorului (stratul de acoperire) nu trebuie sa fie

deteriorata. ¥ 2 \15 >

Fortele de imbinare si presiunile de T% rebuie sd respecte instructiunile de lucru ale masinii. Acestea
se pot baza pe informatiile producdtordii pot fi calculate si masurate. Presiunea de deplasare este
luatd de la indicatorii masinii de sudurd in iscarii lente a piesei de sudat. Aceastd valoare trebuie
addugata la presiunea de imbinare stabilitd. _@siu@ in miscare se poate schimba in functie de masina, de
diametrul fevii si de lungimea tevii. Prin urmaré),‘@naiﬁ\te de fiecare proces de sudare, presiunea in miscare
trebuie sa fie citita si adaugata la presiunea de im re.

Zonele de imbinare trebuie planificate inainte de a incehe sudarea cap la cap. Tn acest fel, tevile vor fi
aliniate corespunzator si vor avea o suprafata curata.

Latimea spatiului 5i alinierea necorespunzétoare trebuie controlate. Orice aliniere gresita trebuie evitatd cat
mai mult posibil. Chiar i in cele mai nefavorabile conditii, acea’sg nu trebuie sd depdseascd 1/10 din

grosimea peretelui tevii. \/%\
‘é\\
Zonele de sudurd tiiate nu trebuie s3 fie atinse si contaminate. Tn caz %ar, tdierea trebuie repetata.
Panglicile de ras 5i alte bucati tdiate trebuie si fie indepédrtate din zona éudare fard si atingd fetele
taiate. Q?
%
S
>
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PROCESUL DE SUDARE CAP LA CAP
in procesul de sudare la cap, zonele de sudat sunt
incalzite pand la temperatura de sudurd cu ajutorul
placii incdlzitorului, iar tevile sunt imbinate sub
presiune dupd indepdrtarea plicii incilzitorului.
Temperatura de incdlzire trebuie s3 fie intre 200°C si
220°C.

Pentru tevile cu peretii mai subtiri sunt necesare
temperaturi mai ridicate, iar pentru cele cu peretii mai
grosi - temperaturi mai scdzute.

TEMPERATURILE NECESARE PENTRU GROSIMI DIFERITE
ALE PERETILOR TEVILOR
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TNCALZIREA FARA PRESIUNE

>
"-..? ‘2\4’ ntru incdlzire, zonele de imbinare trebuie s3 fie atinse de placa incdlzitorului, iar presiunea trebuie si
S a. Presiunea dintre zonele de imbinare si placa de incilzire trebuie sa fie aproape zero
2<B,02N/mm2). in acest moment, cildura pitrunde prin axa tevii. Perioadele de incilzire {T2) sunt
rif\gn icftate in tabelul 1, coloana 3. Dacj se aplicd o perioadd mai micd decat cea necesard, adancimea partii
din‘ég(g?@&g fi mai micad decdt este necesar. Ca urmare, zona de sudare se va topi si va coroda.

N > .
INIﬁ%Aﬁ;\/I\\REA PLACI INCALZITORULUI
v Ye

Dupd incalzirep ztﬁle,le de Tmbinare trebuie sd fie detasate de placa incdlzitorului. Plicuta incélzitorului
trebuie indepé@\? W grij3, iar fetele de imbinare incilzite s3 nu fie deteriorate 5i contaminate.

P sis
Zonele de 'imbinare“f:"el')'&tu lipite rapid dupd detasarea plicii de incilzire. Tn cazul Intarzierii operatorului,
calitatea suddrii va fii i&nté din cauza oxidarii si racirii.

& ‘9@
‘S’@ P

TMBINAREA S
>

Dupd indepdrtarea pldcii inclzitor8lui Zdnele sunt aliniate mai aproape. Nu trebuie sd fie nici o loviturd sau
izhire in timpul acestui proces. Timﬁbn cesar de presiune (presiunea interfatata) se abtine liniar. Timpul
necesar (T4). Presiunea de imbinare (Pi??s e%e 0,15 + 0,01 n/mm2.

< N2

Alinierea si imbinarea tevilor-sub presiune apar gulere

RACIREA g
C «9\/\

Presiunea de imbinare (presiunea interfatatd P3) trebuie pdstrata si Tn@(npul rdcirii. Dupd proces, trebuie
sa apara un guler dublu obignuit. Dimensiunea gulerelor arata regular a sudarii. O rata diferitd de
curgere a masei topite a tevii poate cauza gulere diferite. Aceasta trebuie Tnt@eauna sd fie mai mare de 0.

v “
%

Y W .

f %,

Sectiunea transversald a guleraselor

TEVI PE 100 RC MONOSTRAT SI MULTISTRAT
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‘)@U&LE SUNT PREA LARGI SUPRAINCALZIRE, PRESIUNE (DE ALINIERE) PREA MARE
‘/\O <
(@ N " -
LUN@IE ATIULUI INTRE GULERE ESTE PREA MARE  PRESUNE DE TMBINARE PREA MARE, INCALZIRE
P, INSUFICIENTA
% e
¥ APLICAREA PRES{UNII TN TsMPUL TNCALZIRY
&%
PARTEA DE SUS A%églss#!.m ESTE PREA DREAPTA PRESIUNE DE IMBINARE PREA MARE, SUPRATNCALZIRE
¢
GULER NEUNIFORM Tn‘%n%vu ALINIERE INCORECTA, PLACA TNCALZITORULUI
x%? = DEFECTATA
S A
@ TNCALZIRE INSUFICIENTA, PRESIUNE DE iIMBINARE
GULERE PREA MICI & o % RE
> ;
v “PO INALTIMEA DESCHIZATURII ESTE JOASA; INCALZIRE
CO INSUFICIENTA SI PRESIUNE DE IMBINARE INSUFICIENTA
GULERELE NU SE SUPRAPUN PESTE supnﬁ?\ﬁpo
EXTERIOARA A TEVII C\(\ «é INALTIMEA DESCHIZATURII ESTE MARE; INCALZIRE
\?_?.. (. INSUFICIENTASI PRESIUNE DE IMBINARE EXAGERATA
o~ \?’(}
N
GULERE PREA MARI Qp SUPRATNCALZIRE
MARGINEA EXTERIOARA A GULERULUI ESTE DE FORMA ‘I%ESIUNE APLICATA TN TIMPUL INCALZIRII
PATRATA
SUPRAFATA GLERULUI TEPOASA CONTAMINAREA CU HIDROCARBON (SOL)
>
O
§
%
<,
@\
T
2
O
Sudura corespunzitoare Presiune exageratd si latime ingustd a Crépétu'rg"?suprafata de sudare,
gulerelor intalzire insuficientd sau timp
de sdtﬁ:p\bare indelungat
?%
‘)«
'ﬁy\/\o
Durat¥ de incilzire diferit3 sifsau 4’
temperatur3 de incilzire diferit3 Presiune joas3 si inaltime micd a <,
gulerului ’(?\o
La
7,
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o

\'S}\'O ﬁ;&oda de conectare este aceeasi ca §i pentru conductele obisnuite PE 100 sau PE 100 RC.

)

r
PP,@' vajfg\ce totusi o protectie impotriva uzurii tevii de mijloc.

b T

@gati instrumentu! de tdiere in

< ozifi i
tie pentru tdiere
OO "@

-

Cu un cutter faceti o tiieturad pe Trageti stratul detasabi

l?)O
cercul stratului superior O
‘%
c@

Tip 2 Tip 3

Tevi cu straturi Tevi din PE 100- Testul necesar

integrate RC «w st pentru componente

dimensional exterior

realizate din PE aditional de

100-RC protectie Tipu] tevii n
conformitate cu
PAS 1075

Tip 1
Conducte solide din PE 100-RC

%n%:w diferentd este aceea, cé conducta de tip 3 are un strat suplimentar de PP care trebuie indepértat fara
d%g%area conductei de mijloc. Acest lucru este posibil cu o rezistentd exactd de Iipird_ care nu va lipi stratul

Pregdt @@gu sudarea cap la cap a conductei PP de presiune implicd urmatorii pasi:

Cu miscare circulard ugoard,
taiati stratul exterior din PP

Stratul interior este pregatit
pentru slefuire si lipire.

C
Metoda
deschisa

Metoda

inchisa

Testul la

@y crestare
%enetra re

Punctul de?,

sarcind

Tip 1 Ti
Tip 2 @"\o
Tip 3 72
<
@
o0

g

.
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Tevnl@ E%po RC sunt asezate si asamblate la fel ca si conductele tipice PE 100. Datoritd rezistentei lor
rldlcateﬂ& ? ni punctuale si zgarieturi ale suprafetelor, conductele pot fi agezate in sol, fard pat de nisip
sau rambléj? afe este de obicei folosit ca strat de protectie pentru tevi. Rezistenta ridicatd a conductelor
PE 100 RC ta ropagarea lentd a crapdturilor permite asezarea tevilor in soluri grele cu rambleu si
ambalare din 162 kpietre sfiramate pand la 60 mm. Retfineti ca fragmentele de sol trebuie s& sustind Tn
mod uniform con‘@p jurul circumferintei acesteia. Transportul solului este costisitor - aplicarea tevilor
PE 100 RC poate redic gemnificativ costurile de aprovizionare a santierului de constructii cu materiale de
terasament adecvate i 'Orea excesului de sol din amplasament.

Tnainte de instalarea tevilor si a T:g @ntelor, verificati-le in privinta defectiunilor de transportare s5i a
altor defecte si curdtati fetele si zo d%mbmare Sortati pértile deteriorate si utilizati un ferdstrdu cu
dinti sau un dispozitiv de taiere a tewlo%i stic daca tevile trebuie tdiate. Tdierea in unghi drept fat3 de
axa longitudinald a tevii poate fi reah af?Q{nm cand fierastrdul este ghidat, de exemplu printr-un
instrument special. Dupa tdiere, pregatiti ca nglor dupd cum este necesar pentru tipul de imbinare.

Dezbobinarea conductelor poate fi efectuatd in nf ﬁ\ulte moduri. In cazul tevilor cu diametrul exterior de
pand la 63 mm, teava este de obicei derulatd cu Ieé_ﬁtura mentinutd in pozifie verticald si conducta fixata.
Se recomandd utilizarea unui dispozitiv de detensionaredpentru dimensiuni mai mari

3]

Tevile trebuie sa fie derulate intr-o directie dreaptd si treb%é fie tinute inclinate; tragerea lor in formd de
spirald nu este permisa. -

Mai mult, atunci cind se desfdsura o teavd, trebuie de avut in ve?g;;& faptul cé flexibilitatea tevilor PE este
influentatd de temperatura ambiantd. La temperaturi apropiate unctul de congelare, tevile cu un
diametru exterior mai mare de 75 mm trebuie incdlzite inainte de a se dedface, ori de cate ori este posibil.

Notd: Cand scurtati si montatt conducta, nu witati sa {ineti cont de modificarea lungimii dependen‘? e
temperaturd. O conducta PE cu o lungime de 1 m se va alungi cind temperatura va creste si va deveni
scurta atunci cand temperatura scade, cu 0,2 mm pe K. .

s . TEVI PE iﬂﬂ RC MONOSTRAT SI MULTISTRAT
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5, ASEZAREA TEVILOR IN SANTURI DESCHISE

2 O
fy‘o{p gk%dardele aplicabile sunt En 805 {conducte de

Omp#y, En 1610 (conducte de apd reziduald si
E’éna tfare) si En 12207-2 {conductd de gaz).

@@O

Mentinere si depozitare

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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—'?\o fisyrilor (testatd de un subiect independent) tevile
o%‘ istrat PE 100-RC fabricate din PE 100-RC sunt

mate@g}%@i‘ excavat cu un strat de nisip nu sunt
necesa formitate cu EN 805 (transportare,
asezare). '@P Atile tevilor sunt de asa naturi
incat nu existdh nid,o restrictie in ceea ce priveste
dimensiunile gé’nu‘ﬁbr materialelor de umplere.

Tevile PE 100 RC mu éermlt o instalare
alternativd, férd sdparea s%

Metodele alternative de mstalare s a? pentru
cd permit economisirea timpului de (ﬁﬁ
costurilor. Tn ultimii ani, diferite tehﬁ:gl
instalare au devenit cele mai moderne x@t
avantajelor lor economice: {’/\

PAT DE NISIP $| RAMBLEU

Illl)h ()I’L ST ®

baza rezistentei dovedite la cresterea lentd a

pentru a fi instalate fard pat de nisip.
ririle suplimentare pentru fnlocuirea

INSTALAREA 'ﬁé\)ftgk FARA SANTURI

Arat

Zimtare

sla

<

Efect negativ minim asupra suprafetelor (@)
dezvoltate si pavate. 5

Utilizarea rutelor conductelor existente.
Inconveniente minore pentru rezidenti.
Timpul mai scurt al constructiei.

Costuri reduse pentru inginerie civild si
recultivare.

Instalarea este posibild sub rauri, lacuri sau
drumuri.

Reducerea emisiilor de CO2, deoarece nu sunt
necesare vehicule pentru transportul
materialelor de suprafatd, lucrari de excavare
etc.

Evitarea reorientdrii traficului si a congestiei.

ARATUL

Aratul este metoda cea mai rapida si cea mai
rentabild de a instala noi tevi din plastic. Tehnica
utilizatd are un impact minim asupra subsolului
si, prin urmare, este considerata a fi ecologica.
Un troliu este utilizat pentru a trage lama
plugului si unitatea de fixare a conductei prin
pamdnt. Dupd instalarea tevii, brazda {santul}
este inchis automat pe mdsurd ce lama plugulin
avanseaza.

-.
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Aceastd metodd este, de asemenea, potrivitd pentru
instalarea paraleld a mai multor conducte. Deoarece
solul initial deplasat de plug este reutilizat fara nicio
altd prelucrare, conductele desfisurate trebuie s3
fie extrem de rezistente la puncte de sarcini, adicd
la sarcini concentrate. Datoritéd rezistentei lor
ridicate la fisuri de tensiune, conductele PE 100 RC
sunt deosebit de durabile.

ZIMTAREA

Aceastd metodd de aplicare este, de obicei,
utilizata in zonele rurale si in afara zonelor de trafic.
Cu ajutorul tehnicii de zimtare, se utilizeazd o
masind potrivitd pentru tdierea unor santuri de tevi
in sol, iar tevile PE 100 RC sunt plasate simultan pe
fundul sanfului cu ajutorul unei asa-numite cutii de
instalare. Aceasta cutie serveste drept suport pentru
sant la instalarea conductei. Odatd ce teava a fost
agezatd, santul este intdrit mecanic §i compactat cu
materialul macinat anterior, adicd nu este necesar
niciun pat de nisip.

% TNLOCUIREA TEVILOR FARA SANTURI
&

X o <. Foraj orizontal directional = HDD
(E *  Recéptusire
‘-5}: Spargere

Fo% orizontal directional (HDD) este o metoda de

instalare conductelor subterane, fird saparea

santurilor(Aceasta implicd utilizarea unei masini de

foraj directi e si a echipamentelor asociate. Solul

este slabit si spé’l&t in diferite etape folosind un fluid
\

de foraj.
W

Primul pas constd in c%rea unui canal pentru teava
cu ajutorul unei sonde t. Dupd aceasta, canalul
final pentru teavd este f&git, iar conducta este
introdusa cu ajutorul unui disgg;i\tiv special.

Aceastd metodd implicd o perm?gare minimad a
suprafetei si costuri reduse de reabilifare. Putem sa
forsm sub clidiri, rauri, drumuri, dealu’$au stanci.

RECAPTUSIREA UNEI TEVI DE A&'HECHI

72
Recdptusirea este o procedurd fard sant, prin car

PE 100 RC este trasd in carul existent din canaf
Tevile individuale sunt conectate prin sudurd g
electricd sau cap la cap. 4

TEVI PE 100 RC MONOSTRAT S| MULTISTRAT
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. 0\’\’(\ SPARGEREA
8

'?\»0 ﬁgxstlining metoda de spargere a tevilor fard san{ este utilizatd pentru repararea conductelor deteriorate
rlq%u;etinerea sau madrirea sectiunii hidraulice.

2t

Imﬁn\;un cu solul in-situ, materialul rupt compactat in pamant formeaza un spatiu inelar, in care se

introtitjee ﬁg,la conductd atasatd la unitatea de spargere.

IESIRE
TENSIINE
[ CONSTATA
NEWY 4" =) g 1w RE=TatlN

ASEZAREA PE PAT DE NISIP 5| RAMBLEU i \zo

Tn baza rezistentei la cresterea lentd a fisurilor, conductele din PE 1%9 C sunt potrivite pentru a fi instalate
farad pat de nisip. Astfel, lucrdrile suplimentare pentru inlocuirea matef‘(u’alului excavat cu un pat de nisip in
conformitate cu EN 805 (transportare, agezare) nu sunt necesare. Proprietatile tevilor sunt de asa natura
Tncat nu existd nicio restrictie in ceea ce priveste dimensiunile granulelor rﬁj%ialelor de umplere.

C

[
A7
) >
TEHNICI DE IMBINARE ,d"\)
Dimensiunea standardizatd pentru sarcina interna de presiune a conductelor PE 100 esté?fg abild si pentru
conductele instalate alternativ. Tevile PE 100 RC multistrat pot fi imbinate prin aceleasi tehdici ca si tevile

obisnuite PE 100, sudurd cap la cap si electrofuziune, deoarece PE 100 RC este o parte iﬁ/s\eparabilé a
peretelui tevii. Fitingurile utilizate in acest sistem sunt fabricate din acelasi material ca si PE 100 R@y

%
<
v

%, [

A
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[ -
A
'20 Hentru proiecte, tevile PE 100 RC multistrat pot fi livrate la cerere impreuna cu o serle de fitinguri speciale.

"Pd'e instalarea fard pat de nisip, acestea din urma sunt fabricate din PE 100-RC. Mai jos sunt prezentate

é%cgvf%{lodele - este posibila fabricarea conform specificatiilor clientului.
‘2

% >
9, C

CURBE sé‘e}néﬁ@m TEU SEGMENTAT CURBA REDUSA RAMIFICATIE

.OOY?\%
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ALUNGIRE LA RUPERE

DE CURGERE A MASEI TOPITE
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Industriska bb, MK-1480 Gevgslija

KONTH HIDROPLAST docel
{nduslriska bb, MK-1480 Gevgelija

Kunststoll-Druckrohra fir Versorgungsheitungen: PE-HD mil integrierten
Schichten fiir dw Wasserversargung, Fert.-Gr. 16 (8148)

PE-HD-Rohr (PE 100 RC) mul entegrierian Schichlen fir die
Trinkwassarversorgung

PE-HD-Rohr "Konti®

Konlrollprifung Labor: K 17 1048.8 vom 16.02.2018 (MPD)
Baumusterprifung: K 16 0788.3 vom 26,08 2016 (MPD)
KTW-Prilfung: KR 040/17 vom 28.03 2017 (TZW)
Mikrobiologische Prifurg: MO 11217 vom 18.10.2017 (TZW)

DVGW GW 335-A2 (01.11 2005)
DVGW GW 335-A2/81 (01.12.2010)
UBA KTW (07.03 2016)

DVGW W 270 (0111 2007)

21.08.2023 1 18-0364-WNV
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8L e s DW-8148C00245
Technische Daten Bemerkungen
. technicai data Lo i
PE-HD-Rote 'Kons™ Farugungognappe: 16 Abmaasurgan: ah 250 mm
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DVGW

CERT

DVGW type examination certificate

DVGW-Baumusterpriifzertifikat

DW-8148C00245

#on Numbar

N Tr——

Field of Application
Anwentdungsbensich

Owner of Certificate
Zerifthatinhabor

Distributor
Vertralbear

Product Category
Produrtant

Product Description
Produktbezeichnung

Model
Modei!

Tost Reports
Prifberichts

Tost Basis
Profgrundisgen

products of water supply
Produkte der Wassonwersorgung

KONTI HIDROPLAST dogel
Indusiriska bb, MK-1480 Gevgelija

KONTI HIDROPLAST dooel
Industriska bb. MK-1480 Gevgetija

plastic pressure tubes for supply pipelines: PE-HD pipe wilth integrated
layers for water supply, manulacturing group 16 (8148}

PE-HD pips {PE 100 RC) with integrated layers for drinking water supply

PE-HD-Rohr "Kont"

laboratory control test: K 17 1048.9 from 16.02.2018 (MPD)
type testing: K 16 0769 3 from 28.08 2018 (MPD)

KTW lesling: KR 040417 from 28 03 2017 (TZW)

hygienic testing: MO 112117 fram 18.10.2017 (TZW)

DVGW GW 335-A2 {(1.11,2005)
DVGW GW 335-A2/B1 (01.12.2010)
UBA KTW (07.03.2016)

DVGW W 270 (01.11.2007)

Date of Expiry | File No. 21.08.2023/ 18-0384-WNV

Ablaufdatum / Aktenzelchen

i yy w
25.08 2018 Fk A.1/7 4 j LT&(/&Z (ﬂ;./

Dae . )550ed by, Shen Mmas if CarAcgdien iy
Ot Sywliate Bl (v Co 7
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DW-8148C00245
Type ~ Technicai Data Remarks
Typ : Techniscive Datan Bamerkungen
PE-HO-otw 'ont™  manutactuing prowup: 18
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DVGW

CERT

DVGW-Baumusterprufzertifikat

DVGW type examination certificate

Anwendungsbereich

field of application

Zertiflkatinhaber
owner of certificate

Vertreiber
distributor

Produktart
product category

Produkthezeichnung

product description

Modell
motdel

Priifberichte
test reports

Priifgrundlagen
test basis

Ablaufdatum / AZ

date of expiry / file no,

17.01.2020 Fk A-1/2 . A / /‘/

DW-8138CQ0016

Registriemummer
registration number

Produkte der Wasserversorgung
products of water supply

KONTI HIDROPLAST
Industriska bb, MK-1480 Gevgelija

KONTI HIDROPLAST
Industriska bb, MK-1480 Gevgelija

Kunststoff-Druckrobre fiir Versorgungsleitungen: PE-HD mit integrierten
Schichten fir die Wasserversorgung, Fert.-Gr. 14 (8138)

PE-HD-Rohr mit integrierter Schicht

KONTI HIDROPLAST PE 100/PE 100 RC

Kontrollprufung Labor: K 18 0342.7 vom 06.03.201¢ (MPD)
Baumusterprifung: K 14 1767.1+K 14 1767.2 vom 21.01.2015 (MPD)
UBA-Leitlinie: KR 173/19 vom 03.05.2019 (TZW)

Mikrobiologische Priifung: MO 112/17 vom 16.10.2017 (T2ZW)

DVGW GW 335-A2 (01.11.2005)
DVGW GW 335-A2/B1 (01.12.2010)
UBA KTW (07.03.20186)

DVGW W 270 (01.11.2007)

21.01.2025 / 20-0030-WNV

DVGW CERT GmibH
Zertifizierungsstelle

Datum, Bearbeiter, Blatt. Leiterder Zerifizierungssigfie”

data, issued by, sheel, head of certification bﬁﬁ)/ﬂ / 75y (( FijAkkS 53123 Bonn
o
s/

DVGW CERT GmbH ist von der DAkkS nach OIN EN ISOAEC 17065 200 Y
akhseditierte Stelle {0r die Zertfizierung von Produklen der Energie- und

Wasserversorgung

MU DT bl (6 mn ~esenatia

Bk e MAGE mnnnsd an fa PO .—uL
\

Josel-Wirmer-Ste 1-3

Tel. +49228 9188 - 883

T b D'quh::;;z
vkkredftierungsstelle Fax +49 278 91 88 - 993

L\ D- -15F28-01-05
. Jm L} www dvgw-cert com

M J '] B arior 1 b e e



A-212 - DW-8138CQ0016

Typ Technische Daten Bemerkungen
fype ______ fechnical data . fremarks
KONTI HIDROPLAST PE Fartigungsgruppe: 14 Abmaessungen. bis 63 mm

100/PE 100 RC

G
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DVGW
cert

EA
DVGW

CERT

DVGW type examination certificate

DVGW-Baumusterpriifzertifikat

Field of Application
Anwendungsbereich

Owner of Certificate
Zertifikatinhaber

Distributor
Vertreiber

Product Category
Produktart

Product Description
Produktbezelchnung

Model
Modaeil

Test Reports
Priifberichte

Test Basis
Priifgrundlagen

- Date of Expiry / File No.
Ablaufdatum / Aktenzeichen

17.01.2020 Fk A-1/2

DW-8138CQ0016

Registration Number
Registriernummer

products of water supply
Produkte der Wasserversorgung

KONTI HIDROPLAST
industriska bb, MK-1480 Gevgelija

KONTI HIDROPLAST
Industriska bb, MK-1480 Gevgelija

plastic pressure tubes for supply pipelines: PE-HD pipe with integrated
layers for water supply, manufacturing group 14 (8138)

PE-HD pipe with integrated layer

KONTI HIDROPLAST PE 100/PE 100 RC

laboratory control test: K 18 0342.7 from 06.03.2019 (MPD)
type testing: K 14 1767.1+K 14 1767.2 from 21.01.2015 (MPD)
UBA-Guideline: KR 173/19 from 03.09.2019 (TZW)

hygienic testing: MO 112/17 from 16.10.2017 (TZW)

DVGW GW 335-A2 (01.11.2005)
DVGW GW 335-A2/B1 (01.12.2010)
UBA KTW (07.03.2016)

DVGW W 270 (01.11.2007)

21.01.2025 1 20-0030-WNV

OVGW CERT GmbH
Zertitizierungsstetle

Dale, Issued by, Sheel, Head of Certification Body Zf
Datum, Boarbeiter. Blatt, i eiter der Zertifizerungsslat)

ISQNEC 170652013 for centification of products for energy and water su;

DVGW CERT GmbH is an accrediled body by DAkkS according to DIN EFV l,r/ ‘,.‘q&\
£l

Joset-Wirmer-Str, 1-3
53123 Bonn

Tel. +49 228 9185 -888
Fax +49 228 9188 -993

5
£ ,‘,\9 ( DAkk
“\Deubsche
0{\1 Akkréditierungssteile

industry. \‘,\@ o * 1 hE-16028-01-05
YO\" M) o www.dvgw-cert.com
PPN CERT Frnhbd et cin rer PALLT nank RIL EALICAALER 1 7ACE A pu‘ \ N CJOY\ e &n mld ik e i e
\ *’3.j o % ,5'50 § of
N oA
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A-2/2

S DW-8138CQ0016
Type Technical Data Remarks

2LE J R IR S BN O Technische Daten i Bemerkungen

KONTI HIDRCPLAST PE manufacturing group: 14

dimensions: up to 63 mm
100/PE 100 RC

Cr
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v\
DVGW

CERT

DVGW type examination certificate

DVGW-Baumusterpriifzertifikat
N

Fleld of Application
Anwandungsbersich

Ownor of Cartificate
Zertifikatinhaber

Distributor
Vertroibar

Product Category
Produkiant

Product Description
Produitbervichnung

Model
Moudel

Test Reports
Priftarichts

Test Basls
Prifgrundizgen

DW-8143C0C0244
Aoasiraton Namber
Rty St

products of waler supply
Prociuite dor Wasserversorgung

KONTI HIDROPLAST dooei
Industriska bb. MK-1480 Gevgelija

KONT! HIDROPLAST dooel
Industriska bb. MK-1480 Gavgelija

plastic pressure wbes for supply pipslines: PE-HD pipe with integrated
layers for water supply, manufacturing group 15 (8143)

PE-HD pipe (PE 100 RC) with integrated layers for deinking waler supply

PE-HD-Rohr "Konfi™

laboratory contrel test: K 18 0341.8 from 16 08.2018 (MPD}
type lesting: K 16 0769 2 from 26 08.2016 (MPD)

KTW tegling: KR 040/17 from 28 03.2012 (TZW)

hygienic tosting: MO 112/17 from 16.10.2017 {TZW)

DVGW GW 335-A2 (0%.11.2005)
DVGW GW 335-A2/B1 (01.12 2010}
UBA KTW (07.03.2016)

DVGW W 270 (01.11.2007)

~ Date of Expiry / Filg No.  21.08.2023 f 18-0364-WNY

Afadmy i £ Akfe

Dre dued by St Wega ol

S Sinarteey S0 Lovier oar 74

19 7

CAAGAY CERT GmbH 1 it acred il B0ty oy DRaLS sccerdrg £ (I N
ISOWEC * 2056 2013 % cartvanr of POl e e 52 6%) 300 mES Tl

wahatny
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A2 DW-8143C00244
Type Yechnical Data Remarks

Trp s Technische Daten __ Bemerkungen :
PE-HO-Hohr Kent” amEattudng graus 14 diaenelers: 75 vp o 225 mm
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CER

A
DVGW

CERT

DVGW-Baumusterprifzertifikat

DVGW type examination certificate
S O AU N P i, L 5355

Anwendungsbereich
flefd of application

Zertifikatinhabeor
owner of certiffcate

Vertreibor
distributor

Produktart
product category

Produktbezeichnung
product dascrgtion

Modell
model

Priifberichie
test reports

Priifgrundlagen
tost basls

. Ablaufdetum / AZ
deta of expiry / file no.

2500.2018 Fh A-112
Dt Busbernr Bl e ter oo L
Uty PRAG Ly SRl Jodd ¢f DgeT

B3 CERT GabH -l roxi dat OanS iz TN EM SONEC 162 1312
Shhtedtarn Siwln U dar Penfinee.ng aon Protunien o £Xenge: 1

Wasservenomung

TEOTA CERT Sangt 1y 3 Sieaihie) i, by DAseS acTvoivry 10 AW &

DW-8143C00244

Regienamunmear
FRQUITATIN i

Produkte der Wasserversorgung
podutts of vastar supaly

KONTI| HIDROPLAST dooel
Industriska bb, MK- 1480 Gevgelija

KONTH HIDROPLAST doosl
industriska bb, MK-1480 Gevgelja

Kunsistolf-Druckrohre fiir Versorgungsleitungen: PE-HD mit intagnarten
Schichten fur die Wasserversargung. Fart.-Gr. 15 (8143)

PE-HD-Rohr {PE 100 RC) mit integriertan Schichten fir die
Trinkwassarversargung

PE-HD-Rohr *Konli"

Konlroliprilfung Labor: K 18 0341.8 vom 16.08.2018 (MPD)
Baumustarprifung K 16 B788.2 vom 26.06.2018 {MPD)}
KTW-Prifung: KR 04017 vom 28 03.2017 (TZW)
Mikrobiotogische Prifung: MC 112/17 vom 16 10 2017 {TZW)

DVGW GW 335-A2 (01.11.2005)
DVGW GW 335-A2/B1 (0112 2010}
UBA KTW (07.03.2018)

OVGW W 270 (01.11.2007)

21.08 2023 ¢ 18:0364-WNYV
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Aw DW-8143C00244
Typ Tachnische Daten aomertungan

i . __technical data _ remarks

PEH-Fonr “Konti Fetigurgsgrupre 16 _hbmessungen: 75 bia 245 mm




Staatliche Materialprifungsanstalt MPA Darmstadt
Grafenstrafie 2, 64283 Darmstoad!
Zertifizierungsstelle

W L e

Zertifikat

Reg.-Nr. K 1622 / 10.2015

Die Zertifizierungsstelle der MPA Darmstadi
bestirigt desn Hersteller Konti Hidroplast

Indusarisha boh., 14RO Gevgelipa, Mazedrmien
die Ubereinstimmung des Produkts Rohre fir dic Trinkwasserversorgung

eus Polyethiylen filr alternative Verlegetechniken
nach PAS 1075:2009-03

Erzeugnisgruppe 14, Typ 2 [mit maBlich integrierten
Schutzschichten aus Polyethylen mit erhfhter
Spannungsrissbestdndigkeit (PE 100 RC}), SDR 11
und SDR 17, Gesamtwanddicken ab 3,0 mm

Deim Bersrlining 1sx der Berrdebsiiberdrack zuf mox. § tar bl SDR 11
baw, max, 3,2 bar bed SDR 17 ro begrenaon,

des Herstellwerkes . Kond Hidreplast
Prdustaizhe b, 1480 Gevgellja, Mazedonhen
mit dem Zertifizicrungsprogramm ZP-424

Hahte aus Polyethylea fike abcrmative Verlegetechniken
Dias Zeruiflkar wird wuf Grendlage der Bigebwnlsse der regetmalligen Inspehuion durch die Inspekilonsstetle der MPA
Dartnstadt ereeilt. Die regeimiflige Inspektion umfasa:
s Eontpalle dor wrrk!ﬁsmen t‘mduhlm:hnmmlkx
¢ Iredukmrtfung nach DVG\\' A!bekshlm GW235-AZ und MPA Darmstadt CERT Zerdfizicrungsprogramm £1-424.
Prifberichie Beumuscerprifung:
*  MPA Durmstiudt Nr. K 150767\.’0:'5 15122015,

+  Heasel Ingenteurtechnik Rmcn !\r RES'CUJZ’J'-S-G PL| rr vom 11 f.H J.ll3 N1, H13032“74 HILT+ wm
10042003, br, R1Z 1 ;

DAP4-LAT + voen 20,117 200 Nr, T T 0 k T 22731 Penecration vom
16402074, Nr. msnzmn I\ l'l'l 1 vam n.w JOIS Nr Rl'i(u .!H%l B AUE vom LILOA, 2008 und Nr. RES 02
2851 B_PIY + vogn 10.09.2015.

Der Herstelber ist somit berechiigt, dis Produkt mit der MPA.CERT 2eithen gemiB den Bextimmungen der MPA
Basnasde 11 die Verwendung des MPA' CERT Zeschiens xu kennseichoen.

5eses Eagaifikat it nur bn Verbindung mit dem lerzzen tnapelitionsherivht pilig.
Darmstadt, 15.12.2015

[

........

Dr.ﬂng Jirg Bever
Leiter dey Zeniflzherungastelle

Dlpl -ing. Hansgcmg liaupt
Zerdldenmgsfachveranmvordicher

4 {{ DAKKS
""V Custacte
Pyt el




Staatliche Mat’ alprifungss Stalt MPA Darmstadt

\0\ Gr ayhase 2, 64283 Darmstagks”
RGeS ose ; Zemﬁzienm'ggéli

Zegtaﬁkat

S;&ﬂ‘eggl’h. K 1464 / 09.2013
%
Die ‘\/-3,0(5 Zertifizierungsstelle der MPA Darmstadt
bestétigt dem Herstg}ler <\, Konti Hidroplast
Industriska b.b., 1480 Gevgelija, Mazedonien
die Ubereinsfiffmung des Produkts Rohre fiir die Trinkwasserversorgung
25 aus Polyethylen fiir alternative Verlegetechniken

@0 nach PAS 1075:2009-03
&y Erzeugnisgruppe 15, Typ 2 [mit maflich integrierten
o Schutzschichten aus Polyethylen mit erhthter
‘&ﬁ Spannungsrissbestindigkeit (PE 100 RC)], SDR 11
und SDR 17
Beim Bersdining ist der Betriebsiiberdruck auf max. S bar bei SDR 11
bzw. max. 3,2 bar bei SDR 17 zu begrenzen.

des Herstellwerkes Konti Hidroplast
Industriska b.b., 1480 Gevgelija, Mazedonien

mit dem Zertifizierungsprogramm ZP-424
Rohre aus Polyethylen fiir alternative Verlegetechniken
Das Zertifikat wird auf Grundlage der Ergebnisse der regelmiifligen Inspektion durch die Inspektionsstelle der MPA
Darmstadt erteilt. Die regelméaRige Inspektion umfasst:
*  Kontrolle der werkseigenen Produktionskontrolle,
¢  Produktpriifung nach DVGW Arbeitsblatt GW335-A2 und MPA Darmstadt CERT Zertifizierungsprogramm Zp-424.

Priifberichte Baumusterprifung:
s  MPA Darmstadt Nr. K 13 0156 vom 26.02.2013, Nr, K 13 0787 vom 21.08.2013 und Nr. K 13 0804 vom
18.12,2013,

s Hessel Ingemeurt nik Roetge B1303 2274-HPLT+ vom
11.04.2013, Nr. R13 03422 T vom 03.06.2013, Nr. R13 01

2274-L-PLT+ vom 29.07.2013, Nr. RI4 02 2274-B PLT vom 16, 01 2014 Nr R14 01 2274-D Penetration vom
16.01.2014, Nr. R15 02 2851-A_PLT+ vom 11.09.2015, Nr. R15 02 2851-B_ACT vom 10.09.2015 und Nr. R15 02
2851-B PLT+ vom 10.09.2015.

Der Hersteller ist somit berechtigt, das Produke mit dem MPA-CERT-Zeichen gemiR den Bestimmungen der MPA
Darmstads fitr die Verwendung des MPA-CERT-Zeichens zu kennzeichnen.

Dieses Zenifikat ist nur in Verbindung mit dem letzien Inspektionsbericht giiliig.
Darmstadt, 04.11.2015

Dipl.-Ing. Jérg Adelmann
Stv. Leiter der Zertifizierungsstetle

Dipl.- lng Hansgeorg Haupt

Zertifizierungsfachverantwortlicher

TECHNISCHE <
UNIVERSITAT B (( DAKKS

DARMSTADT e A e ke
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Zewﬁ;lkat

Q‘B‘egb-&lr. K 1465 / 09.2013

’\,
Die A’ 'b;) Zertifizierungsstelle der MPA Darmstadt

~?>
bestitigt dem Herstgller ¥ Konti Hidroplast
Industriska b.b., 1480 Gevgelija, Mazedonien

die Uberemstlﬁgﬁ'ung des Produkts Rohre fiir die Trinkwasserversorgung

A aus Polyethylen fiir alternative Verlegetechniken
~° nach PAS 1075:2009-03
&

A Erzeugnisgruppe 16, Typ 2 [mit maBlich integrierten
. > Schutzschichten aus Polyethylen mit erhGhter

@b Spannungsrissbestindigkeit (PE 100 RC)], SDR 11
und SDR 17, Gesamtwanddicken bis 70,0 mm
Beim Berstlining ist der Betriebsiiberdruck auf max. 5 bar bei SDR 11
bzw. max. 3,2 bar bei SDR 17 zu begrenzen.

des Herstellwerkes Konti Hidroplast

Industriska b.b., 1480 Gevgelija, Mazedonien

mit dem Zertifizierungsprogramm ZP-424
Rohre aus Polyethylen fiir alternative Verlegetechniken
Das Zertifikat wird auf Grundlage der Ergebnisse der regelmifiigen Inspektion durch die Inspektionsstelle der MPA
Darmstadt erteilt. Die regelmaRige Inspektion umfasst:
¢ Kontrolle der werkseigenen Produkiionskontrolle,
e  Produkipriifung nach DVGW Arbeitsblatt GW335-A2 und MPA Darmstadt CERT Zertifizierungsprogramm 7ZP-424.
Prifberichte Baumusterpriifung:

s  MPA Darmstadt Nr. K 11 1037 vom 19.08.2011, Nr. K 13 0788 vom 21.08.2013 und Nr. K 13 0804 vom
18.12.2013,

»  Hessel Ingenieurtechnik Roetgen Nr. e B13 03 2274-H PLT+ vom
11.04.2013, Nr. R13 037 2273-L 11 ; \CT vom 03.06.2013, Nr. R13 01
2274-L-PLT+ vom 29.07.2013, Nr. RM 022274-B Pl'l vom 16 01 2014, Nr. RI4 01 2274-D Penetration vom
16.01.2014, Nr. R15 02 2851-A_PLT+ vom 11.09.2015, Nr. R15 02 2851-B_ACT vom 10.09.2015 und Nr. R15 02
2851-B_PLT+ vom 10.09.2015.

Der Hersteller ist somit berechtigt, das Produkt mit dem MPA-CERT-Zeichen gemafl den Bestimmungen der MPA
Darmstadr fiir die Verwendung des MPA-CERT-Zeichens zu kennzeichnen.

Dieses Zertifikat ist nur in Verbindung mit dem lerzten Inspektionsbericht giiltig,

Darmstadt, 04.11.2015

Dlp] Ing Jorg Adelmann

Dipl.-Ing. Hansgeorg Haupt

Stv. Leiter der Zertifizierungsstelle 55: Zenifizierungsfachverantwortlicher
By N
TECHNISCHE  ~sdrgpqat® S
A | DA
UNIVERSITAT i ([ DAKKS
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ZERTIFIKAT

CERTIFICATE
%ZERTIFIKAT = CERTIFICAT
\/\
o CERTIFICATO
national Certification Management GmbH
f% 9 CERTIFICADO
\/‘
%,
v‘P@ P
e
N
v
o k@‘%
v 7o
Borealis Grogip
T L
r &
C:yt %
v R,
Standard: “o, &, ISO 9001:2015
vyf - O Certificate No.
> L@o A190410
R2N 2
e
_ & < Issue date
Scope: O\'? June 06, 2019
The design, development, manufacturing dhd marketing & sales of Valid until
products in the business of polyolefins and tﬁa r compounds, ole- May 27, 2021
fins and phenol & aromatics, melamine, techféﬁl nitrogen prod-
ucts and fertilizer as well as the distribution of polrolefins and their Page 1 of 5
compounds, olefins and phenol & aromatics, melamme and tech-
nical nitrogen products. O
£
C\@\,e?
A
R (( DAKKS
¥ Deutsche
Akkreditierungsstelle
o 0-ZM-16038-01-00

With this certificate it is herewith certified, that the Borealis Group with
the sites listed in the appendix applies a quality management system
which meets the requirements of ISO 9001:2015

Internationa! Certification
Management G:nbH
Ohmstrasse 2-4

94342 Strasskirchen
Z’ Germany
June 06, 2019 Tel:  +49 9424 9481 400

F-r T A o s 42 O 47
Date Certification Body ] 5 Fax: 149 9424 9481 470

Info@ic-management.cem
vavwWLIC-management.com




ZERTIFIKAT
CERTIFICATE
CERTIFICAT

ZERTIFIKAT

&)
'p@ gnatlonal Certification Management GmbH
e

Anné?q’:t?o@\,ertlfcate No.: A190410

Boreaﬁlﬁaﬁroup

The following si‘.'%s are implemented in the
Certification procqs‘s

CERTIFICATO
CERTIFICADO

+ Borealis AG
1ZD Tower, Wagramerslgé‘%/e 47 \4019 1220 Wien (Austria)

Scope:

The design, development, manu@% and marketing & sales of products
in the business of polyolefins and @el mpounds, olefins and

phenol & aromatics, melamine, tec itrogen products and fertilizer

as well as the distribution of polyolefing heir compounds, clefins Certificate N
and phenol & aromatics, melamine and{a al nitrogen products. A‘?Qoit:%a e No.
'?\;., >,

* Borealis Polymers N.V. Q < Issue date
Campus Mechelen - Industriezone Noord, Schﬂgnhoevedreef 20G, June 06, 2019
2800 Mechelen {Belgium) . .
Scope: &, Valid until

’ > May 27, 2021
The design, development, manufacturing and marketii% sales of products
in the business of polyolefins and their compounds, olefids and Page 2 of 5
phenol & aromatics, melamine, technical nitrogen products and fertilizer
as well as the distribution of polyolefins and their compoundsS(nlefins
and phenol & aromatics, melamine and technical nitrogen produts.
<

+ Borealis Polyolefine GmbH b
St. Peter-Stralte 25, 4021 Linz (Austria) @5
Scope: OO
The design and development of products in the business of polyolefins "5"'4\ ( DAKKS
and their compounds, olefins and phenol & aromatics, melamine, ) Deutsche
technical nitrogen products and fertilizer. ;E*\/\ Akkreditierungsstelle

D-ZM-16038-01-00

Internationzi Certification
Management G:nbH
Ohmstrasse 2-4

84342 Strasskirchen
Gernmany
{ Tel: +49 9424 2481 400

ax e 2 { L
Certification Body Fax: +49 9424 9481 470

info@ic-management.com
wysw.iG-management.com

G



ZERTIFIKAT
CERTIFICATE
CERTIFICAT

LZERTIFIKAT

@&qﬁ 2 CERTIFICATO
™ &national Certification Management GmbH CERTIFICADO

\/\é\/\ S
O
. Boroal inz Melamine GmbH
St. Peter- 5 4021 Linz (Austria)
Scope:
The manufactun ‘g’%f rtilizer and technical nitrogen products, melamine,
and marketing & ipthe business of melamine, as well as
the distribution of m I%'rﬁ%e products.

O, IR
Borealis L.A.T. GmbH '? 03
St. Peter-StraRe 25, 4021 uQx @%?tna)
Scope:

The marketing & sales in the bug §5 fertilizer and technical nitrogen
products as well as the dlstrlbutlon%jteCWmal nitrogen products.

vy
Borealis L.A.T. d.o.o0. c\)‘ @ Certificate No.

Bulevar Zorana Djindjica 64a (GTC Centre‘?,;l‘ﬁ@ Belgrade (Serbia) A190410
Scope: <‘ Issue date
The sales of products in the business of ferhhze?qb June 06, 2019
. Valid until
« Borealis Polymers Oy % May 27, 2021
P.O. Box 330, 06101 Porvoo (Finland) 2
Scope: e Page 3of 5
The design, development, manufacturing and distribution of‘ﬁ'pducts
in the business of polyolefins and their compounds, olefins and.<.
phenol & aromatics. (o)
@\
+ Borealis AB {?5’2)
Industriviagen, 44486 Stenungsund (Sweden) OO
Scope: %] (( DAKKS
The design, development, manufacturing and distribution of products ¥ Deutsche
in the business of polyolefins and their compounds and olefins. & Akkreditierungsstelle
> D-ZM-16038-01-00
Internationa) Certification
Management (GrnbH
PG - Ohmstrasse 2-4
o "’3 94342 Strasskirchen
1 /. : .‘\ ; Germany
) ( fsf ¥ _ \ Tel: +439 9424 9487 400
Certification Body A “"0\* Fax: +49 9424 9481 470
i " C ‘\_\J = / 3 -
LA S info@ic-management.com
WG 9 ; www.ic-management.com




&

ZERTIFIKAT

.
0%
@;\)} (5national Certification Management GmbH
NN
0,7,
%%,
+ Boreali lefine GmbH
Danubias 3@21-25, 2320 Schwechat-Mannsworth (Austria)
Scope: OO'?‘A

+ Borealis Antwerpen‘U.gC‘gO

The manufacturipg ‘andistribution in the business of polyolefins
and their compou +

Haven 1053 - Nieuwe W. (]S:,/@O?O Zwijndrecht (Belgium)
N

Scope: "?@
The manufacturing and distﬁ%ﬂ@n the business of polyolefins
and their compounds. 4@
w7 %,
« Borealis Polymers N.V. C\O

+ Borealis Polymere GmbH

&
Industrieweg 148, 3583 Beringen (Be éu’ﬁ}i?(\

Scope: \/‘?) t@O
The manufacturing and distribution in the bﬁ 'ne% of polyolefins
and their compounds. \Q\ o

(@)

-

Haiminger-Strasse 1, 84489 Burghausen (Germany)p\,w

Scope: @9

The manufacturing and distribution in the business of polyolefins.
>
v

Borealis Plastomers B. V. o
Koolwaterstofstraat 1 ‘/\{ ”
P. O. Box 606, 6161 Sittard-Geleen (Netherlands) N

.
Scope: (?5’0
The manufacturing and distribution in the business of polyolefins. Oo

Borealis Chimie S.A.S. Grandpuits
CS 20798, F-77720, Mormant, {France)

Scope:

The manufacturing of products in the business of technical nitrogen products
and fertilizer as well as the distribution of technical nitrogen products.

[

i
Certffication Body

(v

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A190410

Issue date
June 0@, 2019

Valid until
May 27, 2021

Page 4 of 5

(( DAKKS

Deutsche
Akkreditierungsstelle
> D-ZM-16038-01-00

Internationai Certification
Management agmbH
Ohmstrasse 2-4

94342 Strasskirchen
Germany

Tel.:
Fax:

+49 9424 9481 400
+49 9424 9481 470

info@ic-management.com
www.ic-management.com




ZERTIFIKAT
CERTIFICATE
CERTIFICAT

LZERTIFIKAT

‘y c\/\ ' CERTIFICATO
féxnatlonal Certification Management GmbH CERTIFICADO

. Boreal%h%:e $.A.S. Grand Quevilly
30rued u’\gine 76121 Le Grand Quevilly (France)
Scope:

The design, devep?n nt and manufacturing of products in the business
of technical nitrog ucts and fertilizer as well as the distribution
of technical nitroge (@Qcts.
O‘?) o
o Borealls KalloN.V. ‘7, ¥/
Haven 1568 - Sint-Janswe 2 9180 Kallo-Kieldrecht (Belgium)

Scope: S @p
The manufacturing and distributi@n i?&fge business
of polyolefins and olefins. Co @
"5%\ 'po
» Borealis Italia S.p.A ‘(,\é\ -
Via Ercolano 8/10, 20900 Monza (italy) ,5» O\?) Certificate No.
) \?> A190410
Scope:
The manufacturing and distribution in the busﬁ\é%g Issue date
of polyolefin compounds. June 06, 2019
@“ Vali j
» Borealis Agrolinz Melamine Deutschiand GmbH ‘%, M:;‘;;' 22121
Méllensdorfer Strafte 13, 06886 Lutherstadt-Wittenberg (éermany) '
Scope: Page 50of 5
The manufacturing and distribution of products in the busmes@
of melamine.
‘%\
* Borealis PEC-Rhin SAS
Z.1. Mulhouse Rhin - route CD 52 CS 10082, 68490 Ottmarsheim, (Fltﬁdée)
Scope:
The manufacturing of products in the business of technical nitrogen prod- *?/P ( D AkkS
ucts and fertilizer as well as the distribution of technical nitrogen products Deutsche
15 Akkreditierungsstelle
> D-ZM-16038-01-00

Internationz: Certification
Management G:nbH

Ohmsirasse 2-4
94342 Strasskirchen
Germany

_ Tel:  +499424 9481 400

S g
Cemfcahonaod’ Fax: +49 9424 9481 470

info@ic-management.com
WAV IC-Mmaiiagement . com

i



'ZERTIFIKAT
vyj\" 2, o
(pd,;\:/\t%(gnational Certification Management GmbH
-
&
P %
b \’;3?
O
b,
Vo &

- “? O

Borealis Grojip
f?@\:\ >
o)
‘Qyt. @¢\
N
Standard: COO Py 1ISO 14001:2015
\/\\;.) &
T
@

Scope: Qp

The design, development, manufacturing and marketing & sales of
products in the business of polyolefins and t%eir compounds, ole-
fins and phenol & aromatics, melamine, tech%l nitrogen prod-
ucts and fertilizer as well as the distribution of polyolefins and their
compounds, olefins and phenol & aromatics, melapgme and tech-

nical nitrogen products. Qy
66,\(8?
<
(8
R
‘2'

With this certificate it is herewith certified, that the Borealis Group with
the sites listed in the appendix applies an environmental management
system which meets the requirements of ISO 14001:2015

/ /Z A

Certification Body s

June 06, 2019
Date

o

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A190411

Issue date
June 06, 2019

Valid until
May 27, 2021

Page 1 of §

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZM-16038-01-00

Internationai Certification
Management GinbH
Ohmstrasse 2-4

84342 Strasskirchean
Gernmany

Tel.:
Fax:

+49 9424 9481 400
+49 9424 9481 470

info@ic-management.com
wya C-management.com




ZERTIFIKAT
CERTIFICATE

CERTIFICAT

ZERTIFIKAT

&,
_ >
X o CERTIFICATO
%ﬁggatlonal Certification Management GmbH CERTIFICADO
\)“04}'5)0

Annex {‘)@cate No.: A180435
v 2
Borealis Group
‘?

&
The following sité%hrét@mplemented in the
Certification processsbo (@

N
 Borealis AG ,5;@\/\ 2
IZD Tower, Wagramerstrasséjy-i%mzo Wien (Austria)
Scope: 9

>
The design, development, manufaqguﬁ)ﬁg and marketing & sales of products
in the business of polyolefins and th ceﬁgunds, olefins and phenol & aro-
matics, melamine, technical nitrogen ﬁ\? s and fertilizer as well Certificate No

as the distribution of polyolefins and thelitpMpounds, olefins T
and phenol & aromatics, melamine and te i(ﬁ}(;‘l}itrogen products,

% Issue date
'C\O

¢ Borealis Polymers N.V, June 06, 2019

Campus Mechelen - Industriezone Noord, Schalienhoevedreef 20G, . .
Valid until

2800 Mechelen (Belgium) $ ¥ May 27, 2021
Scope:
The design, development, manufacturing and marketing‘isales of products Page 2 of 5
in the business of polyolefins and their compounds, olefins ap;i phenol & aro-
matics, melamine, technical nitrogen products and fertilizer a&well as the
distribution of polyolefins and their compounds, olefins and ph & aromat-
ics, melamine and technical nitrogen products. <
<'6\
+ Borealis Polyolefine GmbH @s’o
St. Peter-Strafie 25, 4021 Linz (Austria) OO
Scope: *?4) « DAKKS
The design and development of products in the business of polyolefins ¥] Deutsche
and their compounds, olefins and phenol & aromatics, melamine, LS"\,\ Akkreditierungsstelle
D-ZM-16038-01-00

technical nitrogen products and fertilizer.

Internationa; Certification
Management GrnbH
Ohmstrasse 2-4

o
. 04342 Strasskirche:
- Z ; Germany
[ Zf‘\ Tel.: +49 9424 9481 400

Certification Body Fax: +49 9424 8481 470

info@ic-management.com
wWWW.IC-management.com

a



ZERTIFIKAT
CERTIFICATE
CERTIFICAT

AT g

ZERTIFIKAT

<, o
\z\)\ i ot
A CERTIFICATO

9 . egs . us
m@rpgatlonal Certification Management GmbH CERTIFICADO

"
T

o) '?O
Ly

Boreali ﬁﬁgr:z Melamine GmbH
St. Peter- 35. 4021 Linz (Austria)
Scope: O Yo,
The manufacturing 5f fertilizer and technical nitrogen products, melamine,
and marketing &fé?s the business of melamine, as well as the distribu-
tion of melamine pr d\%:

O?’ &9\)
Borealis L.A.T.GmbH 7, A
St. Peter-Strale 25, 4021 ﬁrg (Agstria)
Scope: 7 %
The marketing & sales in the buﬁﬁeé2 f fertilizer and technical nitrogen
products as well as the distributioan)t c‘tlglical nitrogen products.

Q9
+ Borealis Polymers Oy 7 ‘(%5 Certificate No.
P.0O. Box 330, 06101 Porvoo (Finland) \?,’9“ O‘» A190411
Scope: ‘?’@‘ c{"
The design, development, manufacturing and é\ ibution of products ‘Ijssueoga;:w
in the business of polyolefins and their compounds, olefins and LA
phenol & aromatics. Sy Valid until
% May 27, 2021
« Borealis AB v
Industrivigen, 44486 Stenungsund (Sweden) > Page 3 of
Scope: OO

The design, development, manufacturing and distribution of proégcts
in the business of polyolefins and their compounds and olefins. <, &

.
+ Borealis Polyolefine GmbH ’?5;0 s,
Danubiasstrasse 21-25, 2320 Schwechat-Mannswirth (Austria) QS’
Scope: ’%‘( (( DAkkS
The manufacturing and distribution in the business of polyolefins & Deutsche
and their compounds. 2 Akkreditierungsstelle

D-ZM-16038-01-00

Internationa! Certification
Management GrrbH
Ohmstrasse 2-4

i 94342 Strasskirchern
- o Germany
| Tel:  +49 9424 9487 400

| \ Emy I 4194 QA g~
Certification Body _ _ Fax: 49 9424 9481 470

info@ic-management.com
weeLic-management.com




ZERTIFIKAT
CERTIFICATE
CERTIFICAT

ZERTIFIKAT

'? N CERTIFICATO

<If:\|/\é %lational Certification Management GmbH CERTIFICADO
«\

. Boreal pen N.V.
Haven 10 @uwe Weg 1, 2070 Zwijndrecht (Belgium)
Scope:
The manufactunp@ gng\dlstnbutton in the business of polyolefins
and their compou
O
c‘
+ Borealis Polymers N Qz tS‘
Industrieweg 148, 3583 B%mgén (Belgium)
Scope:
The manufacturing and dlstrlb‘gt v9n‘1t3>,the business of polyolefins
and their compounds. 0
'C\O
s Borealis Polymere GmbH *9 «P
Haiminger-Strasse 1, 84489 Burghausen@%nany) Certificate No.
Scape: O A190411
The manufacturing and distribution in the busf\qes{of polyolefins. Issue date
» Borealis Plastomers B. V. «;5 June 06, 2019
Koolwaterstofstraat 1 U valid until
P. O. Box 6086, 6161 Sittard-Geleen (Netherlands) \C\% May 27, 2021
Scope: <
The manufacturing and distribution in the business of poliolgns. paasi e
O
@
« Borealis Chimie S.A.S. Grandpuits %
CS 20798, F-77720, Mormant, (France) c@
Scope: %
The manufacturing of products in the business of technical nitrogen progiicts
and fertilizer as well as the distribution of technical nitrogen products. '?
2] (( DAKKS
+ Borealis Chimie S.A_S. Grand Quevilly o Deutsche
30 rue de I'Industrie, 76121 Le Grand Quevilly (France) & g'_‘;;;_";g;;“;g;gg"e
Scope:

The design, development and manufacturing of products in the business
of technical nitrogen products and fertilizer as well as the distribution

of technical nitrogen products.
Internationzi Certification
Management ‘3mbH
Ohmstrasse 2-4
94342 Strasskirchen

/ Germany
A Tel:  +49 9424 9481 400

~ati ax: 2 G
Certification Body Fax: 4499424 9481 47'C

info@ic-management.com
vaww.IC-management.com




ZERTIFIKAT
CERTIFICATE
CERTIFICAT

LERTIFIKAT

g 2 CERTIFICATO
@natlonal Certification Management GmbH  FFer=re e s 0

. Boroal
Haven 15 -Jansweg 2, 9130 Kallo-Kieldrecht (Belgium)

Scope:
The manufactunog zl%\dlstnbutlon in the business of polyolefins
and olefins. fy,

o
‘o
e Borealis ltalia S.p. A Ny
Via Ercolano 8/10, 209005@0\/\& (Italy)

Scope:

\»0
The manufacturing and dlstnb'gt ‘%[ﬂ@,lhe business
of polyolefin compounds.

» Borealis Agrolinz Melamine Deutsc Certificate No.
Mollensdorfer Strafte 13, 06886 Luthers enberg (Germany) A190411
Scope:

The manufacturing and distribution of product%m‘%e business Issue date
of melamine. *P June 06, 2019
+ Borealis PEC-Rhin SAS & ;’ﬂg:;‘;;";gg 1
Z.1. Mulhouse Rhin - route CD 52 CS 10082, 68490 arsheim, (France) '
Scope: *5? Page 50of 5
The manufacturing of products in the business of technical nitrogen prod-
ucts and fertilizer as well as the distribution of technical nitro praducts
%
@\@
<
Q)
2| (( DAKkS
Deutsche
Fly Akkreditierungsstetle
D-ZM-16038-01-00
internationa: Certification

A Management GrnbH

[ Ohmstrasse 2-4

/ f i 84342 Strasskirchen

/ / Germany

i/
/ff A }r{ Tel:  +49 9424 9481 400

¥ Ew) 424 4
Certification Body | Fax: 19 9424 24835 470

info@ic-management.com
vowwic-management.com




‘eamerung,qa \,\1 L l’“

%//;—\%‘\\:‘S \l:l‘:::::smc;\r:?tl,elr’gjrr:cm:]g und Wirtschaft
O Il/”,m\\‘\\\
>
7N
*?75 \/:-P Die Nationale Akkreditierungsstelle / The National Accreditation Body
@)
2.,
‘/\e;p@ AKKREDITIERUNG AUSTRIA
@) '?0
t‘%&gt die Akkreditierung der Rechtsperson / confirms the accreditation of
&
<
OO \;3?
Yo D
Qg
¥ '7&(%\
&O\z O&
A

Qﬂog;ealls Polyolefine GmbH

Danubﬁstr%n 25, A-2320 Schwechat-Mannsworth |

0. o

Identifikal.%?gﬁymmer / ID-number: 0018

‘~ Is / as
Priifstelle f’i ing Laboratory
gemaf / according N ISO/IEC 17025:2005

Datum der Erstakkreditierung / Inltlam}fe of accreditation: 01.02.2016

Standort/Organisations. eit / site/unit
10S Laboratorlum Linz, St.-Peter-§fraBe 25, A-4021 Linz

Y
cb;
(\
6‘9
: 8,—;
2
G&*

Informationen zum Akkreditierungsumfang und zu Akkreditierung Austria / Information’ggaut the accreditation scope
and Akkreditierung Austria http:/fwww.bmwiw.qv.at/akkreditierugd

19
Die Akkreditierung wurde mittels Bescheid ertellt und damit bestatigt, dass die Konformltargbewertungsstelle
die Anforderungen der EN ISO/IEC 17025:2005 erfiillt. Diese Bestétigung der Akkreditierung dﬁsf nur unverdndert
weiterverbreitet werden.

The accreditation was granted by a decree which confirms, that the Conformity Assessment Bo ﬂlls the
requirements of EN ISO/IEC 17025:2005. This confirmation of accreditation may not be reproduce other than in

: Bkl 10 EAETY A S c@
15.02.2016 Dlpl /BF. Norman Brunner %57
Datum / Date Leiter Akkreditierung Austrla / Head Aékredltferung Austria *

Abtellung I/12 - Akkreditierung Austria

1010 Wien | Stubenring 1 | Tel.: +43 (0}1 711 00 - 8236 | Fax: +43 (0)t 71 omgzcszzsgi%vn o§3725?
E-Mail: akkreditierung@bmwlw.gv.at | www.bmwiw.gv.atfakkreditierung ;

[



ZERTIFIKAT

ZERTIFIKAT T Las
. CERTIFICAT
%
%2, cortit . CERTIFICATO
dnfernational Certification Management GmbH
e g CERTIFICADO
\)\
%,
‘:?(p O
5%
C’s
Oo‘y\p%}
T 2
L] “y O
Borealis Group
%
AN
o R
v <
v %,
Standard: {Oo A ISO 50001:2011
YS?C‘ \j)o\,\ Certificate No.
> u‘?o A180439
*5:;, >

) ’ \/‘c 0{ Issue date

Scope: QP May 28, 2018

The design, development, manufacturing and marketing & sales of Valid until

products in the business of polyolefins and their compounds, ole- May 27, 2021

fins and phenol & aromatics, melamine, techfjical nitrogen prod- ’
ucts and fertilizer as well as the distribution of pofyolefins and their Page 1 of 4
compounds, olefins and phenol & aromatics, mela\y;ine and tech-
nical nitrogen products. OO
%
",
<
%/ (( DAKkS
A Deutsche

15 Akkreditierungsstelle
> D-ZM-16038-01-00

With this certificate it is herewith certified, that the Borealis Group with
the sites listed in the appendix applies an energy management system
which meets the requirements of ISO 50001:2011.

May 28, 2018 @

Date Certification Body

Internationai Certification
Management GmbH
Ohmstrasse 2-4

94342 Strasskirchen

Germany

Bl ol 499424 9481 400
Ll NN Foo 40 9424 9487 420

¥ i
L&l info@ic-management.com
A wyiic-management.com




_ZERTIFIKAT

-“'?\,0{‘

’pcflt%mational Certification Management GmbH
o ke

C‘)
\/‘O (yo

Annexsip r’z’g{;nrcate No.: A180439

Boreahgﬁ@roup

The following s?)@;- implemented in the
Certification process; CO

\/\
Borealis AG '?@ L
IZD Tower, Wagramerstrasg,e 17%1,9 1220 Wien (Austria)
Scope:

The design, development, manfﬁa Eﬁgg and marketing & sales of products
in the business of polyolefins and their compounds, olefins and phenol & aro-
matics, melamine, technical nitroge% cts and fertilizer as well as the
distribution of polyolefins and their ¢co 0?:35 olefins
and phenol & aromatics, melamine and e@sgﬂigal nitrogen products.

0
Borealis Polymers N.V. ‘Q <
Campus Mechelen - Industriezone Noord, Sch nhoevedreef 20G,
2800 Mechelen (Belgium)

Scope:
The design, development, manufacturing and marketi% sales of products
in the business of polyolefins and their compounds, clefifs and pheno! & aro-
matics, melamine, technical nitrogen products and fertilizer gs well

as the distribution of polyolefins and their compounds, olefing).

and phenol & aromatics, melamine and technical nitrogen progﬂy\s

‘l

Borealis Polyolefine GmbH

St. Peter-Strafte 25, 4021 Linz (Austria)
Scope: C
The design and development of products in the business of polyolefins
and their compounds, olefins and phenol & aromatics, melamine,
technical nitrogen products and fertilizer.

Borealis Agrolinz Melamine GmbH

St. Peter-StralRe 25, 4021 Linz (Austria)

Scope:

The manufacturing of fertilizer and technical nitrogen products, melamine,
and marketing & sales in the business of melamine, as well as the distribu-
tion of melamine products.

O Qsocsse

Zerifizierung?stells

L

Q
3
%

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A180439

Issue date
May 28, 2018

Valid until
May 27, 2021

Page 2 of 4

(( DAKKS

Deutsche
Akkreditierungsstelle

> D-ZM-16038-01-00

Internationa: Certification
Management (GinbH
Ohmstrasse 2-4

94342 Strasskirchen

Garmany

Tel.: +49 9424 9481 40U
Fax:  +49 9424 9481 420

info@ic-management.com
WwWVLIC-management.com




_ZERTIFIKAT

‘:.‘?:0 ‘C\
’pcg‘ﬁ%rnational Certification Management GmbH
o @

-
(\O

. Borea

Koolwate
Scope:
The manufactgfln&nd distribution in the business of polyclefins.

f%gomers B. V.

at 1, P. O. Box 606, 6161 Sittard-Geleen (Netherlands)

o Borealis L.A.T. GfﬁbﬁLO
St. Peter-Strafle 25, ﬂ@,’l‘ﬁ%{lz (Austria)

Scope:
The marketing & sales i |n

u&ness of fertilizer and technical nitrogen
products as well as the dist

mﬁ}Bf technical nitrogen products.

+ Borealis Polymers Oy 0
P.O. Box 330, 06101 Porvoo (leaﬁbi %
Scope: O
The design, development, manufacturm&aq istribution of products
in the business of polyolefins and their cor‘i?poun‘g olefins and

phenol & aromatics. Q “
(@)
e Borealis AB ‘?‘
Industriviigen, 44486 Stenungsund (Sweden) Sa

Scope: %
The design, development, manufacturing and distributioYof products
in the business of polyolefins and their compounds and olefi 1Bs.

OO
« Borealis Polyolefine GmbH "5*

Danubiasstrasse 21-25, 2320 Schwechat-Mannsworth (Austria) 6@

Scope:
The manufacturing and distribution in the business of polyolefins

%,

and their compounds. (&)
S
+ Borealis Antwerpen N.V. s
Haven 1053 - Nieuwe Weg 1, 2070 Zwijndrecht (Belgium)

Scope:
The manufacturing and distribution in the business of polyolefins
and their compounds.

G Yoo

Certification/Body

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A180439

Issue date
May 28, 2018

Valid until
May 27, 2021

Page 3 of 4

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZM-16038-01-00

Internationai Certification
Management GimbH
Ohmstrasse 2-4

94342 Strasskirchen

Germany

Tel.:
Fax:

+49 9424 9481 400
+4G 9424 9481 120

@ic-maragement.com
VL IC-managemient.com




‘*5’

ZERTIFIKAT

‘2\
cglfprnatlonal Certification Management GmbH
e
O "?(,
s Borea ers N.V.

Industrie 3583 Beringen (Belgium)

Scope:

The manufac?dnn nd distribution in the business of polyolefins

and their compo%

¢ Borealis Chimie S ’éﬁndpuits
CS 20798, F-77720, aﬁg (France)

Scope:

The manufacturing of prodh/éi X

and fertilizer as well as the di l:lgu‘ﬂ?p of technical nitrogen products.
s

+ Borealis Chimie S.A.S. Grand

30 rue de i'Industrie, 76121 Le Grar@gpﬁqwllly (France)
Scope:

The design, development and manufact ﬁ&gp@
of technical nitrogen products and fertilize

of technical nitrogen products.

roducts in the business
as the distribution

«f)

¢ Borealis Kallio N.V. -
Haven 1568 - Sint-Jansweg 2, 9130 Kallo-KieIdrech&Belgium)
Scope:
The manufacturing and distribution in the business
of polyolefins and olefins.

\%O
« Borealis Italia S.p.A S
Via Ercolano 8/10, 20900 Monza (ltaly) A7
Scope: W
The manufacturing and distribution in the business ’e?o
of polyolefin compounds. OO
8/
+ Borealis Agrolinz Melamine Deutschland GmbH "/L;)
Méllensdorfer StralRe 13, 06886 Lutherstadt-Wittenberg

Scope:
The manufacturing and distribution of products in the business
of melamine.

9 Y

Certification/Body

T%he business of technical nitrogen products

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A180439

Issue date
May 28, 2018

Valid untit
May 27, 2021

Page 4 of 4
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Deutsche
Akkreditierungsstelle
D-ZM-16038-01-00

Internationai Certification
Management G:mbH
Ohmstrasse 2-4

94342 Strasskirchen

Gearmany

+48 9424 G481 400
+48 G424 G481 420

info@ic-management.com
wwvic-management.com




ZERTIFIKAT
CERTIFICATE

) CERTIFICAT
+ GERTIFICATE CERTIFICATO
O !
NN CERTIFICADO
i . e
Intézn&tional Certification Management GmbH
&
7o
OO ‘%5?
Vo O
%’“&’f‘cé
0, %
?v?@ L
Borealis Grouﬁf%}%
v %
<. ¢
OQ? \,%5
4 & Certificate No.
Standard: “DHSAS 18001:2007 AT91101
:\?3(\ \?’0 Issue date
<o < Dec 02, 2019
(8 Valid until
& March 11, 2021
Scope: % .
The design, development, manufacturing and keting & sales 52,',"%3,’3‘6?5’ e
of products in the business of polyolefins and théir compounds,
olefins and phenol & aromatics, melamine, technicahnitrogen Page 1 of 4
products and fertilizer as well as the distribution of pblyolefins
and their compounds, olefins and phenol & aromatics, melamine
and technical nitrogen products. \'ﬁy
&)
4
“d

With this certificate it is confirmed, that the

Borealis AG with the locations specified in the appendix applies

an occupational health & safety system which meets the requirements
of OHSAS 18001:2007. Internationa: Certification

Management GinbH
Chmstrasse 2-4
94342 Strasskirchen

T Germany
Dec 02, 2019 Tel: +489424 9481 500
Date Fax 49 8424 9481 470

rnfo@ic-management.com
wyvLIG-management.com




ZERTIFIKAT
CERTIFICATE

CERTIFICAT
N CERTIFICATE

4 CERTIFICATO

%,\j«p@ | CERTIFICADO

Intéi&;l%gonal Certification Management GmbH
'P@ s
Annex to 8e8|ﬁ%ate No.: A191101

Borealls"@mup

The following sites a@p{@iemented in the
Certification process: *?@

e

¢ Borealis AG 6'? @([/\
IZD Tower, Wagramerstrasse 175#19-3;,220 Wien (Austria)
Scope: 0. »
The design, development, manufact d marketing & sales of products
in the business of polyolefins and their nds, olefins and Certificate No.
phenol & aromatics, melamine, technicali n products and fertilizer A191101
as well as the distribution of polyolefins an “ﬁ}ai@ompounds, olefins lesue daté
and phenol & aromatics, melamine and tech lg%l ritrogen products. Dec 02, 2019

{?. Valid until

» Borealis Polymers N.V. March 11, 2021
Campus Mechelen - Industriezone Noord, Schaliénifodyedreef 206, .
2800 Mechelen (Belgium) 'é; Initial issue date
Scope: «y_ May 28, 2018
The design, development, manufacturing and marketing & seles of products Page 2 of 4

in the business of polyolefins and their compounds, olefins an
phenol & aromatics, melamine, technical nitrogen products an flizer
as well as the distribution of polyolefins and their compounds, oleﬁgs
and phenol & aromatics, melamine and technical nitrogen products. '?53

2
» Borealis Polyolefine GmbH Q?
St. Peter-StrafRe 25, 4021 Linz (Austria) P « DAKKS
Scope: Deutsche
The design and development of products in the business of polyolefins x?‘ Akkreditierungsstelle

' . : D-ZM-16038-01-00
and their compounds, olefins and phenol & aromatics, melamine, >

technical nitrogen products and fertilizer.

internationai Certification
Management GinbH
Ohmstrasse 2-4

94342 Strasskirchen
- Germany
Dec 02, 2019 Tel: +49 9424 9481 40U

s Coriification Body Fax: +49 942 9481 470

info@ic-management.com
W IC-MAanagemeant.com

(it



-~ CERTIFICATE

<% %

«‘e &

Intéiztﬁgonal Certification Management GmbH
,p@ 2,

sovee Sabg

Scope:

The manufactunng*ﬁ? fEL'(hI zer and technical nitrogen products, melamine,
and marketing & sale business of melamine, as well
as the distribution of m ‘_éniﬁ\,a products.

=t

Melamine GmbH
5"’%,4021 Linz (Austria)

Borealis ..A.T. GmbH
St. Peter-Strafte 25, 4021 Llny(éu‘gf\p;a)
Scope:

The marketing & sales in the busm%s,
products as well as the distribution téé:

rtilizer and technical nitrogen
I nltrogen products.

Borealis Polyolefine GmbH
Danubiasstrasse 21-25, 2320 Schwechat-Ma\%swﬁrth (Austria)
Scope: (1)

The manufacturing and distribution in the business %f\polyo!eﬁns
and their compounds.

Borealis Polymers Oy -
P.O. Box 330, 06101 Porvoo (Finland) ‘?’o
Scope: &

The design, development, manufacturing and distribution of pro
in the business of polyolefins and their compounds, olefins and S
phencl & aromatics.

OO
Borealis Italia S.p.A g
Via Ercolano 8/10, 20900 Monza (ltaly) ‘1{,

Scope:

The manufacturing and distribution in the business of polyolefin compounds.

Borealis Kallo N.V.
Haven 1568 — Sint-Jansweg 2, 9130 Kallo (Belgium)

Scope:
The manufacturing and distribution in the business of polyolefins and olefins.

Dec 02, 2019
Date

ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO
CERTIFICADO

Certificate No.
A191101

Issue date
Nov 07, 2018

Valid until
Dec 02, 2019

Initial issue date
May 28, 2018

Page 3of 4

(( DAKKS

Deutsche

,(\ Akkreditierungsstelle

D-ZM-16038-01-00

Internationai Certification
Management G:nbH
Ohmstrasse 2-4

94342 Sirasskirchen
Germany

Tel: 149 9424 9481 40U
Fax<: 449 9424 9481 470

info@ic-management. com
wyrrLic-management.com




ZERTIFIKAT
CERTIFICATE
CERTIFICAT

CERTIFICATO

'f’«p@ CERTIFICADO
Intéig;i&gonal Certification Management GmbH

- CERTIFICATE = &

O

e —

«P@ R
= Borealis P!gl)%(ﬂ@p
Industrieweg 148 @83 Benngen (Belguim)
Scope:
The manufactunné?ghd#strlbutlon in the business of polyolefins and their com¢
pounds. Q%
O‘?’ ‘p‘(\
"?@ L
o 9
o @4"\»
27
oo
OQ? ‘O«P
< o\). Certificate No.
5 RN A191101
LN
iV o Issue date
{O < Nov 07, 2018
{8 Valid until
Dec 02, 2019
S
‘% initial issue date
9 May 28, 2018
> Page 4 of 4
OO
&«‘
<
6\\‘%
4
2| (( DAKKS
0 Deutsche
I Akkreditierungsstelle
> D-ZM-16038-01-C0
Internationas Certification
Management G:mbH
Ohmstrasse 2-4
94342 Strasskirchen
- é Germany
Dec 02, 2019 Tel.: +49 9424 9481 400
Date Certification Body o Fax: +:19 9424 9481 470

(1.

info@ic-management.com
wivsic-management.com
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-

. Polyethylene ™
", .8 BorSafe " HE3490-LS-H

O
Black High Density Polyethylene compound for pressure pipes

Des&%n
BorSa F&Es#:?p-LS-H is a bimodal polyethylene compound produced by the advanced Borstar technology.

It includes gomb?lation of pigments and stabilisers to ensure excellent long-term thermal stability and UV-

resistance.
2 k@+
BorSafe HE3490‘:fS‘;<J)-I chssiﬁed as an MRS 10.0 material {PE100)
O

) d}\
Applications g &
BorSafe HE3490-LS-H is re’%ongw%qded for

v 2

Drinking water Relining
Natural gas "5) %PO Sea outfall
Pressure sewerage (‘ Industrial
Q.
It is especially designed for the producfizy\ off%yer diameter, thick wall pipe, but can be processed for the whole
range of diameters. < > <
NS
Speci ' ‘AO
pecial features NS
BorSafe HE3490-LS-H is a high density hexene déeylﬁ‘ner compound with an oustanding resistance to slow crack
growth.
. 0\)1'
Physical Properties
Property Typlcal Vglue Test Method
Datasmu'dm'ﬂlbww&wﬁm work
Density (Base Resin) 948 kg/m3 O ISO 1872-2/1SO 1183
Density (Compound) 959 kg/m3 Qg ISO 1872-2/1S0 1183
telt Flow Rate (190 °C/5,0 ky) 0,25 g/10min 6’@ 1SO 1133
Tensile Modulus (1 mm/min} 1.100 MPa (‘ 1SO 527-2
Tensile Strain at Break > 600 % (f\ ISO 527-2
Tensile Stress at Yield (50 mm/min) 25 MPa N ASO 527-2
Carbon black content 2-25% 6964
Oxidation Induction Time {210 °C), > 20 min 8
Resistance 1o rapid crack propagation (54 test, Pcat0°C, > 10 bar 1S 77
Test pipe 250 mm, SDR11)
Resistance to slow crack growth (9,2 bar, 80 °C) >5.000h 1S0 13 0
i
e
. . @
Processing Techniques C
The actual conditions will depend on the type of equipment used. %\/\
A
BorSafe is a trademark of Borealis A/S, Denmark. {' @
=
Borealis AG | Wagramerstrasse 17-19 | 1220 Vienna | Austria 5
Telaphone +43 1 224 00 0 | Fax +43 1 22 400 333 .

FN 269858a | CCC Commiercial Court of Vienna | Website wenw. botealisgroyp cofn

% BOREALIS

Page 10of 3
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S, Polyethylene
RN BorSafe HE3490-LS-H
Q - -
NS, orSafe
L
\/‘ef@
@) ’570
Yy <&
U 0
Ext%n"p@
Cylinde -;‘—\ 190 - 210°C
Head vsf?) 200 - 210 °C
Die & < 200-210°C
Melt temperatur 200-220°C
For normal co%iml nd applications we suggest preheating and drying. Specific recommendations for
processing conditﬁns be determined only when the application and type of equipment are known. Please

contact your local Bp@af@&presentative for such particutars.

> P
A
Storage ‘Q‘ )
BorSafe HE3490-LS-H shouﬁoe d in dry conditions at temperatures below 60°C and protected from UV-light.
Improper storage can initiate degsad .
<,
Q
S
Safety <
The product is not classified as a dangeron]?\p;ek tion.
f??} ’?’O{\
<
%
Recycling -
The product is suitable for recycling using modern methogh of shredding and cleaning. In-house production waste
should be kept clean to facilitate direct recycling. (%7
1+
Please see our Safety Data Sheet for details on various aspects of safety, recovery and disposal of the product, for
more information contact your Borealis representative. \?’o
C
5
<
é\\
o
lo)
<
(@
K
e
i
>
>
%
\,\
@(\O
2
<
Borealis AG | Wagramerstrasse 17-19 | 1220 Vienna | Austria OL‘
Telephone +43 1 224 00 0 | Fax +43 1 22 400 333
FN 269858a | CCC Commercial Court of Vienna | Website www.borealisgroup.com “9.
W
vd BOREALIS
Page 2 of 3
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01.02.2008 Ed.3

C, - Polyethylene
%, 8 BorSafe HE3490-LS-H

The prod ﬁ' ntioned herein are not intended to be used for medical, pharmaceutical or healthcare

appllcatlons a

e do not support their use for such applications.

To the best of ouﬁ(nov\%: the information contained herein is accurate and reliable as of the date of publication,

however we do not

ny liability whatsoever for the accuracy and completeness of such information.

Borealis makes no war%m 8 which extend beyond the description contained herein. Nothing herein shall

constitute any warran

It is the customer’s respons'ﬁlll
suitability of the products for tijd ¢

appropriate, safe and legal use, p{,oc

information contained herein relates exc
materials.

9

o
é‘> ‘AO
\)\

<

-

Borealis AG | Wagramersirasse 17-19 | 1220 Vienna | Austria

Telephone +43 1 224 00 0 | Fax +43 1 22 400 333

FN 269858a | CCC Commercial Court of Vienna | Website www.borealisgroug.com

Page 3of 3

tr

erggantability or fitness for a particular purpose.

nspect and test our products in order to satisfy itself as to the
maer's particular purpose. The customer is responsible for the
ing and handling of our products.
No liability can be accepted in respect of Borealis' products in conjunction with other materials. The
} ‘;o our products when not used in conjunction with any third party

C@\
%,
4
P,
S

% BOREALIS



SWRAS

Approval Number: 1704515
APPROVED MATERIAL

Test Repont: LGC-WAT-2017-006
e
- ?>
*5) ’@ Water Regulations Advisory Scheme Ltd.
Unit 13,

ﬁ}? ﬂﬁl 2017 Willow Road,

Pen y Fan Industrial Estate,
Boredb;@ Crumlin,
IZD Tg <, Gwent,
Wagramﬁ»ﬁzv 4}7 19, NP11 4EG
AT - 1220
Austria
%%,

) 2 <€\+ WATER REGULATIONS ADVISORY SCHEME LTD. (WRAS)
\5) MATERIAL APPROVAL

The material referred to in t is suitable for contact with wholesome water for domastic purposes having met the
requirements of BS6920-1:20 014 'Suitability of non-metallic products for use in contact with water intended for human
consumption with regard to their the quality of the water'.

The reference relates solely to its e quality of the water with which it may come into contact and does not signify the
approval of its mechanical or physical prgge aib or any use.

POLYETHYLENE - MATERIAL ONLY. <\O Q& 5245

*

‘BorSafe HE3490-LS-H'. Black coloured, extrud Jyeq;%kne material. For use with water up to 23°C.

APPROVAL NUMBER: 1704515 f?}) o\),
APPROVAL HOLDER: BOREALIS AG (\ %
The Scheme reserves the right to review approval. Q

Approval 1704515 is valid between April 2017 and April 2022 -

An entry, as above, will accordingly be included in the Water Fininggm actory on-line under the section headed, “Materials which
have passed full tests of effect on water quality”. %

The Directory may be found at: www.wras.co uk/directory -
Yours faithiully ?’O
C,
%
o <
&/ \,%
2
O
Jason Furnival "?:,L\
Approvals & Enquiries Manager -
Water Regulations Advisory Scheme “5\‘2
%‘%
‘(\
5,
%
C\@o
L
7,
= — ---'hq—ulqw e -wm-n--t

The Watar Regulations Advisory Scheme Ltd. Registered in England Ne, 08663930 Regldhre&hﬁei@p-l.%ﬁou Hazd Grove, Stockport, SK7 SED
Tol:+44(0)333 207 9030 Fax:+44(0}1495 248 540 Emall: i EEWTES. 50k WoliSita WWW.WTaS 6o uk

”



WRAS MATERIAL APPROVAL - MATERIALS WHICH HAVE PASSED FULL TESTS OF EFFE E

The material referred to in this letter is suitable for contact with water for domestic purposes. Approval of this material does not
O\Aslgnlfy the approval of its mechanical or physical properties for any use.

"'5}\,0 l@\ﬂufactursrs or applicants may only quote in their sales literature terms which are used in this letter, namely that; ‘the material
ds @ed having passed the tests of effect on water quality, is suitable for use in contact with wholesome water'

bi! nﬁ'%be abbreviated to 'Water Regulations Advisory Scheme - Approved Material’ or "WRAS Approved Material',
The Bﬁgpe‘d&n Approval does not extend to rebranded materials unless otherwise agreed by the Scheme.
f A Material L

Approval ho%s n\%ﬁuse the WRAS Approved Material fogo and make reference to any approval issued by WRAS Lid. in
respect of a parti terial or range of materials provided the approval is, and remains valid.
icula

Approval holders ar t?e o use the logo on the packing, promotional literature and point of sale advertising Approved
e\'?.I 6"

Materials. ‘_? +O

Mﬂﬁg@u

It is a condition of WRAS Matefi al that NO changes or modifications to the Approved Malerial, be made without the
Approval Holder first notifying W d Fult details of the proposed changes must be provided to the Scheme. Failure to
comply with this condition will mmed@ qu alidate a previously granted Approval.

Re-Approval ?’

WRAS will write to you 1 year before the apﬁ\ xpires asking whether you would like to renew it. Please complete the
relevant section of the MA3 application form v% e included with the letter and return to WRAS {via e-mail or post).

Please note it is the responsibility of the Approval Q@nsure the Approval remains valid. WRAS Ltd. accepis no liability for
the delay in granting approval where this is caused b nces outside of the Scheme's control.

.\?’ ‘/%‘ O{
(@)
P
4% \/‘\:.89
X4
\)’O
h
“
&
"
2
%
2,
S
2

T

The Water Regulations Advisory Schame Lid, Registered in England No, 08683930 Reglstered office; SD Lowick Close, Hazel Grove, Stockport, SK7 SED
Tel:+44{0)333 207 9030 Fax:+44(0)1495 248 540 Email:info@wras.co.uk website:www.wras.co.uk

o
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&, . Polietilena ™
\/‘
"4 BorSafe HE3490-LS-H
\,\e «P@ Polietilenad Neagré de Inalti Densitate compus3 pentru conducte de presiune
\/‘% < 2,
>

P Q
Desc%!pr
BorS PE@-LS-H este un compus polietilenic bimodal produs de tehnologia avansatd Borstar.

Acesta incllge oﬁmbina;ie de pigmenti §i stabilizatori ce asigura o stabilitate termica excelentd pe termen
lung si remstef% zé'?_‘atu uv.

BorSafe HEMQOY%!%CI%W cat ca material MRS 10.0 (PE100).

Aplicabilitagi "29
BorSafe HE3490-LS-H es X ndat pentru

Apa potabild 9 /b& Reciptugire
Gaz natural "?’O Devers#iri In mare
Canalizare sub presiune C O Industrial
Este special conceput pentru producer%:g elor de perete groase, de diamentru mare dar poate fi
prelucrat pentru Tntreaga gama de diamel ex \)&\
L0
S . (?ﬂ %
Caracteristici speciale <
BorSafe HE3490-LS-H este un copolimer hexen @altﬁ densitate compus cu o rezisten{s exceptionald la
propagarea lent3 a fisurilor. \’?3
Proprietiti Fizice %‘7
Proprietate Valoare Flpicé Metoda de Testare
Datele nu trebuis folosite pentru iucrari de specificare
Densitatea (Ragind de Baza) 948 kg/m3 @) 1ISO 1872-2/1S0 1183
Densitatea (Amestec) 959 kg/m3 C‘)& 1SO 1872-2AS0C 1183
Fluiditatea la Topire (190 °C/5,0 kg) 0.25 g/10min > 1SO 1133
Modulul de Rezistentd la Rupere (1 mm/min) 1.100 MPa {‘ ISO 527-2
Limita de Elasticitate > 600 % 'é‘ 1SO 527-2
Tensiunea la Productie (50 mm/min) 25 MPa N A4S0 527-2
Continutul de negru de carbon $2-25% 6964
Timpul de inductie al oxidarii {210 °C), > 20 min 8
Rezistenta la propagarea rapida a fisurilor (S4 test,Pc la
0°C, > 10 bar I1SO Qf??
Teava de testare 250 mm, SDR11} /L‘
Rezistenta la propagarea lentd a fisurilor (9,2 bar, 80 °C) >5.000 h 1SO 134
)
>
2

" - O
Tehnici de Prelucrare ‘/é?
Conditille reale vor depinde de tipul de echipament folosit. >

Y,
%
BorSafe este o marcé comerciald a Borealis A/S, Danemarca, 6@
. OL\

Borealis AG | Wagramerstrasse 17-19 | 1220 Viena | Austria J *

Telefon +43 1224 00 0 | Fax +43 1 22 400 333
FN 269858a | CCC Tribunalul Comercial din Viena | Website www. borealisgroup.chm

m BOREALIS

Pagina 1 din 3
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&, . Polietilena
g
%4 BorSafe HE3490-LS-H
> "%s
e\/\%%\z
NS
EE;@ ‘/\e 190-210°C
gi:nson OO“?‘z gggglgg
Temperatura de jppife 200- 220 °C

Tn conditii normizate giinterventii va recomandam preincilzirea gi uscarea. Recomandéri specifice privind
conditiile de prelﬁfrar oo} fi determinate doar atunci cand se cunoagte tipul intervertiei si a echipamentului
utilizat. Pentru astfeld:loe uf%glii va rugdm s& contactati reprezentantul local Borealis

> $
AL
Depozitare Cr O

< .
BorSafe HE3490-LS-H trebuf@depeditat in mediu uscat la temperaturi sub 60°C i protejat de lumina UV
Depezitarea necorespunzétoaregoat ga procesul de degradare.

<0

Securitate Q? &«P

Produsul nu este clasificat ca un prepara@}ri S,

\?5 ~
,512:/\ ‘?’0
Reciclare o<
Produsul poate fi reciclat folosind metode moderne aruniire i curafare. Deseurile din productia interna
trebuie s& fie mentinute curate pentru a facilita reciclarkea directa.

o
Vi rugdm sé consultati Figa cu Date de Securitate pentru dé%pe diferite aspecte ale securitaii, recuperdrii gi
elimindrii produsului. Pentru mai multe informatii, contactati repezentantul local Borealis.

o
o
e\
%
%,
<.
5,
2,
PN

Borealis AG | Wagramerstrasse 17-19 | 1220 Viena | Austria
Telefon +43 1 224 00 0 | Fax +43 1 22 400 333 C@
FN 269858a | CCC Tribunalul Comercial din Viena | Website www borealisgroup.com

V4 BOREALIS

Pagina 2 din 3
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N Polietilena
“@%Q%. BorSafe HE3490-LS-H

Produsul@;eﬁgnionate aici nu sunt destinate pentru aplicatii medicale, farmaceutice sau servicii
1

medicale gl n

2R

ncurajim utilizarea lor in astfel de interventii.

Din céte cunoagtem, %sata publicérii informatia ce se confine aici este corecta si sigurd. Cu toate acestea nu

ne asumam nici un %I

(S?onsabilitate pentru corectitudinea §i caracterul complet al acesteia.

Borealis nu oferd gargﬁl cé\ Aepigesc descrierea cuprinsé in prezentul document. Nimic din cele scrise
alci nu constituie gara e vgadabilitate sau capacitate pentru un anumit scop.

Este responsabilitatea cllen‘ﬂ.iul xamineze gi si testeze produsele noastre pentru a vedea daci
acestea intrunesc un caracter gilec entru scopurile individuale ale clientului. Clientut este
resposabil de utilizarea coreapuu@goéfe. siguri gl legald, gi de prelucrarea gi tratarea produselor
noastre. -E-., e}

Nu se admite garanfie in ceeace priveé? til%xea produselor Borealis impreuna cu alte materiale. Informatia
ce se contine aici se referd exclusiv la pro Igﬁ?@stre cand nu sunt utilizate Tmpreuna cu orice alte materiale
O

de la terte parti. o -2
&%
O
P
O
%,
PN
b
%,
<
Y<§3\
%,
%
.
2
2

Borealis AG | Wagramerstrasse 17-19 | 1220 Viena | Austria "9
Telephone +43 1 224 00 0 | Fax +43 1 22 400 333 \
FN 269858a | CCC Tribunalul Comercial din Viena | Website www borealisproug com
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f&x @ qualityaustria

.~ HIDROPLAST  isgemiiss,  Nesuss
_
'?@ LABORATORY REPORT OF QUALITY CONTROL OF TECHNIﬁggzgf;g:{-,OGICAL
R RAW MATERIAL KONTI HIDROPLAST

<
M@E%IAL: Borealis BorSafe HE3490-LS-H Nu. of entrance: 170681 5

Typé%f erial: HDPE 100-RC black Date of entrance: 12122017 |
Lot/batch: >,  20B12595 |

L%
MELT FLOW RATE (MFR) I SWETergy

| Subject: raw material

N
o‘;:,sr ‘L_Ef%l.ldal‘d: IS0 1133-1;2011 Method A, Equipment 0024
COND?@OMA | CALCULATION
Temperature of extrusion (";.y E T.,=10 min. = 600sec.
Load mass weight (kg): < ; < Cutt-off time - t (sec 240
Qy 2 *Po\/\ mi{g) 0.099 r
e 2(g) 0.099 =L,
MFR RESULTS | \3’5)&@0 mee MER == M
";,\/\ \20 m3(g) 0.102
MFR (g/10minj=  0.250 <

Qp LIMITS AND TOLERANCE
MFR certif. (g/10min)= 0.23

MFR acc. EN1@201/EN 1555,meth. {(190°C/5kg): 0.2<MFR<1.4

Difference {%): 9.00 10m ax allowed difference less than +20%
tatus result: Conform
(l‘l
O
—O
STANDARD EN ISO 1183-1;2012, Equipment 0 %4
LT o Vet

Density by certificate (g/cm®) 0.9596 Density acc. EN 123% [“Status density: |
Density measured (g/cm?®) : 0.953 ) (9/ cr_n e Conform

e
ZTestnote] i
'S
2, |
Iy
Date: Quality control: Responsible for ity control
12.12.2017 Mech. Eng. Zafir Stardelev Eng. Gordana '{?noleva
\/\%
8.5 28/03 Laboratory report page 1/1
c'}
%



% BOREALIS

Inspection Certificate 3.1 EN 10204

Order number/date
2001209102/27.11.2017 Page 1/1
O Delivery no. / date
?’\/\ 84813970/01.12.2017
Vo ¢ Product
A BorSafe HE3490-LS-H Bag
N '?\,P HD Polyethylene
‘(:;. ¢ Batch number
5, 7 20B12595
4')? O}, Quantity
6.875 KG
KON HIDRGaLAST oo Procucton date
] 06.12.2017 19.11.2017

1480 GEVGELIJAMASEDONIA
MACEDONIA g@?? il

E-mail: gordanam@konti-Higr t.com.mk SIEELE] il
9 - DAt Suzana.Peric@borealisgroup.com

& Q\ Tel: 4373269815084
0, G Fax: 4373269815252
\2’? ‘)‘L) Your reference
® P 19/2017
< L‘%\ Shipping unit
'9(? 4“?) VT718CT/VTS76CC
e
OO &
5%
75 (o
.\’"(\ 0
Property %rence test method Unit Value
Melt Flow Rate (190 /5.0Kg) ISO T1 3 g/10min 0,23
Density 23T I1ISO 11 / Method A kg/m? 959,6
Oxidation Ind. Time (2107) ISC 1135 min 36,0
Total Moisture content ISO 15512 ppm 0
Carbon Black content I1ISO 6964 - % 2,2
Dispersion ISO 18553 ~2>o Note 2.1
Appearance ISO 18553 Q& A3

PN

The actual method used, may differ from the mentioned reference method. The obtained results are equal to tﬁ’@ of the reference method and are traceable
via an established and documented correlation. N
To the best of our knowledge, the information contained herein is accurate and reliable as of the date of production ver, the CoA does not release the

customer from theur liability to check that the delivered material is fit for purpose. C‘
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Quality Control Department, Asa Qvist, Stenungsund Sweden)
For questions regarding the certificate, please contact your Borealis Sales Representative.

Borealis AG
Wagramerstrasse 17-19, A-1220 Vienna, Austria, Tel.:+ 43 1 22 400 300, Fax.: + 43 1 22 400 333
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1“2{5 RAPORTUL DE LABORATOR AL CONTROLULUI DE
(P CALITATE A MATERIEI PRIME

@ qualityaustria

RAPORT TEHNIC-TEHNOLOGIC
KONTI HIDROPLAST

M@m‘gﬂ:
Tipul
Lott'uul: % '}

. o

Borealis BorSafe HE3490-LS-H

flaterial: HDPE 100-RC negru
S, 20B12595

Nr. de intrare: 170681
Data intririi: 12.12.2017

o

FLUIDITATE LA TGI'IRE (MFR) — Obiect: materie
i Testnr.: 3132 primi
O | - — ——
S ‘%andard: 150 1133-1;2011 Metoda A, Echipament 0024
&
) |
CONDT);E%I; 6\,}/ ‘ . CALCULARE
Temperatura de extrudare (°C~y j%ﬂ Trer =10 min . = 600sec.
Greutatea (kg): 05 » Ora limiti - t (sec 240
§<‘ Ox mi(g) 0.099 r
@3 L@o MFR=—_""
REZULTATE MFR l Vp oo, M) 0099 =
, s O%‘ m3(g) 0.102
MER (g/10min)= | 925 %
9/10min)= | L LIMITE SI TOLERANTA
MFR certif (g/10min}= 0.23 T
MFR acc. ENﬁI/HN 1555,met. (190°C/5kg): 0.2<MFR<1.4
Diferenta (%): 9.00 10min diferenta admisa mai putin de £20%
} zultat: Conform
Be /f

%

STANDARD EN IS0 1183-1;2012, Echipment 00024,
P
Densitate prin certificat Densitate acc. EN 2
(g/cm?) 0.9596 12201 (> |Starea densitatii:
Densitate misurati (g/cm?) : 0.953 20.930 (g/cm?) 74,\./\ Conform
otade estare .
Nota de testare Y

Q
%,

Data: Controlul calitatii: Responsabil pentru contr%alitﬁ;ii
12.12.2017 Mec. Eng. Zafir Stardelev Eng. Gordana @oleva
4)
<
f8.5 28/03 Raport de laborator pagina lfOL
7



Certificat de control 3.1 EN 10204
" BOR EAL'S Numar de ordine/data Pagina 1/1
2001209102/27.11.2017
Cx Nr. de livrare/ data
. 84813970/01.12.2017
“‘5}@ Q Produsul
P,V BorSafe HE3490-LS-H Bag
O *29 HD Polietilens
a1 Numdrul lotului
" « 20B12595
% ({}, Cantitatea
KONTI HIDR&?P@T Ll
Str. In dustrijske‘n?so g??\» Data Data de productie
1480 GEVGELlJAﬁ%CEDONlA 122017 LSt
ersoana de contact
MACEDONIA 0. & S Peri
E-mail: gordanam@konti-hiﬁopl‘f m.mk uzana reric i
@ QI?O Suzana,Peric@borealisgroup.com
0, o Tel: 4373269815084
2 > Fax: 4373269815252
f?@ £ Referinte
o <% 1912017
7 "L‘\z Unitatea de expediere
¥ VT718CTAT576CC
% ¢
el
Qo
0
o
o X8
\}’ (" C\
“‘.’\z\/\ ‘?’0
N
‘(.o e
Mefgda de testare de Valoa
Proprietate referlnté\ Unitatea rea
Fluiditatea la topire (190 /5.0Kg) 1SO 1133 N g/10min 0,23
Densitatea 23°C ISO 1183-1/1gethod A kg/m? 959,6
Timp de Oxidare (210°C) IS0 113576 ~ min 36,0
Continut total de umiditate ISO 15512 2’0 ppm 0
Continut negru de carbon ISO 6964 C}& % 2,2
Dispersie 180 18553 \/'\C\ Nota 2,1
Aspect ISO 18553 ® A3
N

Modalitatea utilizatd real poate s difere de metoda de referinth mentionatd. Rezultatele obtinute sunt egale cu cele é%ehdai de referintd gi pot fi urmdrite

wa corelatia stabilita i documentata

(@

Din cite stim noi, de la data productiei informatia ce se contine este exacta gi fiabild. Cu toate acestea. CoA nu scuteste d%d de la responsabilitatea de

a verifica cé materialul livrat este adecvat.

Departamentul de Control al Calitatii, Asa Quist, Stenungsund, Suedia

(\

Pentru intrebdri cu privire la certificat, va rugdm contactati Reprezentantul Dvs. de vanzari Borealis

Borealis AG

VWagramerstrasse 17-19, A-1220 Viena, Austria, Tel.:+43 1 22 400 300, Fax.. +43 1 22 400 333
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Report No.: R17 03 2759-A2_PLT
‘:‘5
%
Ly
‘/\O 7
Suﬁ’ggﬁ?’o Point Loading Tests (PLT) according to PAS 1075
&> 0y > on a plain black solid wall pipe “HDPE PE 100 PIPE
K4 o 9?5) DN 25 PN 16 bar” (Type 1 according to Pas 1075)
& ?fy OD 25 x 2.3 mm (SDR11) following PAS 1075
A
o
v +(%\
Client: ., KONTI HIDROPLAST®

‘},’y &‘/\A Industriska bb
@\(\(\ &, 1480 Gevgelija
<9~ & Republic of Macedonia

9 @,
cfé
<
Q%
>, O
5
'2’ (O
Ve
HESSEL Ingenieurtechnik GmbH M formation regarding accreditation, certification,
‘/'\o(igecognition as testing laboratory and further official
Am Minsterwald 3 r recognition will be provided on written request.
D-52159 Roetgen $q
Tel: +49 2471 /920 22-0 -
Fax: +49 24711920 2219 ingenictrtachnik
E-Mail: info@hessel-ingtech de GERMANY
Net: www.hessel-ingtech.de
P& 100-RC
PIPE TROL
Date: 04.09.2017
Responsible for test: D. Vojnic
Author: Dipl. Ing. (FH) J. Akopjan
Managing director: Dr.-Ing. J. Hessel

The test results in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing. -
This report shall not be reproduced except in full without the written approval of HESSEL Ingenieurtechnik. @
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<
g A, Preliminary Remark
o)

N
Og, objective of the investigation is the testing of polyethylene pipes under internal pressure
‘)\candf‘additional external point load [1; 2] according to PAS 1075 [3] to prove the applicability for

5&% e installation methods.

AN
«P@ P,
2 Basics o%tﬁ%‘ﬂvestigation
¥
(1] Hessef?,b + The creep behaviour of polyethylene under the influence of local stress
@ Q concentrations, 3R international 34 (1995) 10/11, pages 573-579,
O\;.) O Vulkan-Verlag GmbH, Essen, Germany
< \)‘
[2] Hessel, J. \Q\ timum service-life of buried polyethylene pipes without sandembed-
'? mgﬂ)\;’jR international 40 (2001) Special Plastics Pipes, pages 4-12,
\ﬁlléaﬁ%yerlag GmbH, Essen, Germany
[3] PAS 1075 Pipes rs? d&jom Polyethylene for alternative installation techniques -
(2009-04) Dlmensmﬁ}, ethnical requirements and testing, Beuth Verlag GmbH,
Berlin, Gerlﬁ)\ang\ﬁ
0 C
[4] PAPLP22-2 Internal pressuerests of thermoplastic pipes with additional locally con-
(2013-09) centrated external"loag (point load, linear load) according to PAS 1075,
Annex A3, internal instruction for testing of HESSEL Ingenieurtechnik
GmbH, Roetgen, Germ
‘?’O
C,
“
<
6\\@
2%
¢
Y
s
S
ﬁ%
>
%,
Q
S
C@O
L
v,
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%
g \,% Test sample
P
o;, %CK plain solid wall pipe “HDPE PE 100 PIPE DN 25 PN 16 bar” (Type 1 according to Pas
‘(\30 } OD 110 x 10.0 mm {SDR11) was provided by Konti Hidroplast in Gevgelija, Republic of
eﬂgnia and arrived at HESSEL Ingenieurtechnik on 28.04.2017. The sample is character-

ise @cribed in table 1.

G Ty
Sample cc&ﬁ\gr number | Pipe length Measured wall thick-
2 7| of pipes [mm] ness [mm)]
A2.1 Blz-itgl;g},L Q}. 1 600 2.55...2.68
A2.2 | Black Ly “@J‘ 600 2.54...2.68
U L
> &
Table 1: Test Samp& ¥t
o 9
v
,
4 Principle and Limiting Cor‘i‘gi%ioﬁ;\of the Tests

| @ il exoer o
The maximum stress that the plpe'%et \31 will experience from a point load is the vield stress.
Therefore, in this test it was ensured‘)t\hagffzq displacement of the point load into the pipe wall
was sufficient to cause yielding of the ﬁ? ri%at the inside of the pipe. Since the additional
stress in the pipe wall far from the point o FLwill be zero all possible stresses that might oc-
cur in the field due to a point load are represéiﬁted in this test.

$a
There are two scenarios which are not covered: ‘f%

1) The penetration of a sharp object through the pipé wall and
OO
2) the complete crushing of the pipe, e.g. by a large rock. Q\
<
In the last case, the pipe is no longer functioning, but the force ort@g pipe is comparable to the
test load in the point loading test. o) D,

g
2
§ Specimen preparation and testing conditions 0 &
>
The pipe ends were closed by using end-caps. One of the end caps was equipp@ with a pres-
sure connection. /x

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) %pro-
duced by a tool displacement from the outer surface along the radius of the pipe with a tod%‘p
radius of 5 mm. The tool loading was carried out at room temperature with no internal pressurg.
in the pipe. I®) ,
v,

Doc. No.: R17 03 2759-A2_PLT Page4 of 7
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&

g ‘?s\) The point load test has been performed on a singel specimen according to FAS 1075 and the
e}

D c«%st instruction PA PLP 2.2-2 [4] using a solution of Arkopal N-100 in demineralised water
OL. ;;goo, wiw) at 80 °C which was continuously mixed inside the pipe.
‘/\J h&internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm?,

‘f\%ﬁging times were recorded.
AN
532 «?\/\
27

The results oﬁhq int loaded pipe under internal pressure are summarised in table 1. The re-
quirement at thgegpﬂ%d test conditions according to PAS 1075 is 2 8760 hours.
(&

O, =
Specimen- | Ruptuftinge Remark
A2.1 8812%\$<<1§ailure in the pipe wall outside point loaded location
A2.2 >8812 ¥ [Vest stopped
A

¢
Table 1. Results in the point gﬁ@iﬂgd{gﬁ under internal pressure at 80 °C
o

The sample failed outside of the poinﬁbo%?:,g location on the inside (figure 1). The appearances

of the point loaded locations are showﬁs_ipbflg@e 2and 3.

o<
%
Oq
‘}’O
Q
k%
<
@\
2
@
A
>
S
\?b%?
>
%,
%
c@O
[
, A
Doc. No.: R17 03 2759-A2_PLT Page Sof 7




HESSEL

Ingenieurtechnik

QOutside wall OO Inside wall
Figure 2: Point loaded location of specimen A2.1 -5"\/\
<

Outside wall Inside wall &
Figure 3: Point loaded location of specimen A2.2 é\o
La
v
Doc. No.: R17 03 2759-A2_PLT Page 6 of 7
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2
9 \/z\ Conclusions
NS
@)
L\;\é tested solid wall pipe OD 25 x 2.3 mm (SDR11) meet the requirement of 8760 hours in
tli%)ﬂgg\t Loading Test following PAS 1075.
&7 ‘)’o
o
o P
4 "\v:a?
N \7:?
Yo, &
f??h k
& X
O, &
f?@\;\p
<
'?v;%\)
cfo
O
%%
< N%
\A &@O
(5,)3 ‘?’0
<
K
Pa

>
%
o
<
@\
El%
0@9
/e,\
S
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%9 ‘)’\/\ Report No R17 03 30563-A_2NCT+
'
>
N
‘/\é '%s
«‘O <
Suﬁ‘y{g??’o Two Notch Creep Tests (2NCT) under ACT test conditions
& "75\,\ on specimens from a solid wall pipe OD 50 x 4.6 mm
k4 o5 (SDR11) made from Eltex TUB121N6000
& ‘?,’9 (Supervision audit 1/2016)
Yo &
Qo
7 +c%\
Client: . KONTI HIDROPLAST®
D § B .
(?6) A Industriska bb
Q o, 1480 Gevgelija
9" <fQ,Republic: of Macedonia
v %
<, ¢
C ‘?p
T ?
>
O
Vo oD

A3

‘*PI f€@1ation regarding accreditation, certification, recogni-
tipn as testing laboratory and further official recognition
will be provided on written request.

HESSEL Ingenieurtechnik GmbH

Am Minsterwald 3
D-52159 Roetgen

Tel.: +48 2471 /920 22-0 -
Fax: +49 2471 /620 2219 ,"",Eﬁﬁfl;
E-Mail: fo@hessel-ingtech de GERMANY
Net: www hessel-ingtech.de
“PE100-RC

PIPIE% TROL
Date: 22.03.2017
Responsible for test: A. Bongard
Author: Dipl. Ing. (FH) J. Akopjan

Managing director:

Dr.-Ing. J. Hessel

The test results in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing.
This report shall not be reproduced except in full without the written approval of HESSEL Ingenieurtechnik.
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S%ci e Preparation and Testing Conditions.......
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6 Conclus%@
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&
9 \/} Preliminary Remark
% A
O;. c?s’ﬁ\;:objective of the investigation is the determination of the resistance to slow crack growth of
\/\dm usnng the Two Notch Creep Test (2NCT) under ACT-conditions according to PAS 1075.
635 represents an accelerated test method which allows the assessment of polymeric

mat respect to their stress-crack hehaviour.

The tests efformed on notched specimens according to the test methods described in EN
12814-3, Anﬁg%@vﬂd the test instructions PA 2NCT 2.1-2 and PA ACT 2.1-9 of HESSEL Inge-
nieurtechnik. C\O

The pipes were samp@ Y&Lretestmg by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621 / 10.2015, K1366}01¢Q 13, K1367 /1 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465 / 09.2013, Pipes fo'?wa ?)dlstrlbutlon made of polyethylene with enhanced stress crack
resistance (PE 100-RC) for t%(rr%ve installation techniques, manufacturing group 14/15/186,

type 1/2
ype 1/2). % fgp
RA0)
< N
é L@O
B 2.
2 Basics of the Investigation \’2\ <
%
[1] PAS 1075 Pipes made from P'oI’{&thylene for alternative installation techniques —
(2009-04) Dimensions, technica uirements and testing,
Beuth Verlag GmbH, Be Germany
[2] ZP14.23.39 Certification scheme “Plasticﬁpe system (pressure pipes and fit-
(2015-03) tings)", Edition: March 2015, AfRgx O: ZP 14.23.39 - Pressure pipes

made from Polyethylene (PE) for ﬁ?(native installation techniques —
PE 100-RC, DIN CERTCO, Berlin, e;@any

.

<O

[3] R16022957-B-P Test certificate of raw material batch LIAZQXZ made from Eltex

(26.01.2016) TUB121N6000, HESSEL Ingenieurtechnik G%H, Roetgen, Germany
[4] EN 12814-3 Testing of welded joints in thermoplastics semi—fiﬁplahed products —
(2014-07) Part 3: Tensile creep test, Annex A: Resistance to sle%crack growth,
Beuth Verlag GmbH, Berlin, Germany ‘%
‘(\

[8] PAZ2NCT 2.1-2 Two Notch Creep Test (2NCT) following DIN EN 12814-3, A&aex A,
(2013-09) internal instruction for testing of HESSEL Ingenieurtechnik G %
Roetgen, Germany &

<§‘*
L.
7,

Doc. No.: R17 03 3053-A_2NCT+ Page 3 of &
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o2
*9 ‘)’\» [6] PAACT 2.1-9 Accelerated Creep Test (ACT) - Accelerated test method to verify the
*?P <:/\e {2013-09) creep rupture strength of polyolefins (validation included),
Og,. ‘?'f’ internal instruction for testing of HESSEL Ingenieurtechnik GmbH,
\/\e‘/\ & Roetgen, Germany
NG
[71 vsj;p@@ 2203-4 Testing of welded joints of thermoplastic panels and pipes —
é?pﬁement 2 Tensile creep test for resistance to slow crack growth in the full notch
2 1@;06%‘\)) creep test (FNCT), DVS Media GmbH, Disseldorf, Germany
27
&)
QS,L%
< {0
3 Test sample O, %o
25 S
A

Black solid wall pipes ('F@e ccording to PAS 1075 [1]) with 4 blue stripes on the outside
were provided by Konti Hidro in Gevgelija, Republic of Macedonia and arrived at HESSEL
Ingenieurtechnik on 09.06.201 % @ pipes are characterised as described in table 1.

O
Sample | Number | Pipe dimens‘%’\{s R | Pipe length Raw Material
of pipes [mm] 6 [m] material batch
A 1 OD50x46 [Yp1<p, 038 Eltex TUB121N6000 | LIA26472
‘({O (‘
Table 1: Test Sample P
Py
2

The Eltex TUB121N6000 batch was tested at HESQ‘%}. Ingenieurtechnik and meet the require-
ment of 400 hours in FNCT under ACT conditions for PE 100-RC materials according to the DIN
CERTCO certification scheme [2], proved by the test certificate R16 02 2957-B-P [3] dated

26.01.2016. Y
&
%
<
O
K%
>
o
%,
N
%,
%
c‘@O
L
54
Doc. No.: R17 03 3053-A_2NCT+ Page 4 of 6
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o
9 ‘2\% Specimen Preparation and Testing Conditions
e
(pob %cimens with a width of approximately F
cﬁlO*ﬁ\m were machined from the pipe with

a I@sides in circumferential direction.
ic%ess of the specimens corre-

thickness of the pipe at the
sampling Jacatign which is 4.9 mm. Each
specimen was ngtched on the machined Sheet
sides’ perpeﬁa-'m Ié#to the parallel length

in the middie o hgtégt specimen (fig-

constant

ure 1). 0,
@y@‘&‘b ~ = Notch Notch
The tensile creep rupturé\cteLsts were per-
formed on 3 notched speé'ﬁzne llowing
EN 12814-3 Annex A [4] anc'i?th l%t Pipe

instructions PA 2NCT 2.1-2 [5] PA
ACT 2.1-9 [6] using a solution of )

demineralised water (2/100, wiw) at’, f\@ '
(90 £ 0.5) °C. £ \/\O?’O
e
The specimens were loaded by a constant O«p chstam

tensile stress of (4.00 £ 0.02) N/mm? . . ;
fFigure 1: 2NCT-specimen under
related to the remaining un-notched cross- o i

) ) constant load
sections (ligament-area}. The creep rup-
ture times were recorded. -
>
@)
@
k%
<&
§ Test Results \V??
Specimen- | Rupture time Geometric Scattering- OO Remark
designation [h] mean value [h] factor N
A1l 2315.56 Percentage o&brittle fracture
A2 2892.09 2795.753 1.19 surface related to the liga-
A3 3263.06 ment-area *30 %
Table 2: Results of tensile creep tests on notched specimens (2ZNCT) g
in an agueous solution of 2 % NMS5 at 90 "C and 4 N/mm? (Ey’@

@)
The results of the tested specimens are given in table 2. The creep rupture times were statisti-(
cally evaluated according to DVS 2203-4 supplement sheet 2 [7] to calculate the geometric @O

k.

1 Mixure of anionic and cationic detergents
Doc. No.; R17 03 3053-A_2NCT+ Page 5 of 6




HESSEL

INgenNIeurntechnNik c——

e
9 ‘?’\/\ mean value and the scattering factor. The geometric mean value of specimens in the Two
‘?p < ‘“Notch Creep Tests (2NCT) under ACT conditions is above the requirement of 160 hours in the
&5 pﬂ%? stress cracking test following PAS 1075.

‘b

ﬁjﬁ)ﬁ%ture surfaces of the tested specimens are shown in figure 2.

specimen A1 BN specimen A3
Figure 2. Top view of the fracture surfaces '(%ne half of each specimen)

1

6 Conclusion %

-

The tested specimens from a plain solid wall pipe (Tyggﬂ according to PAS 1075) OD 50
X 4.6 mm (SDR11) made from Eltex TUB121N6000 meet th%\requirement of 160 hours in

the pipe stress cracking test following PAS 1075. \‘,%}
’o)
(&
@
Y
‘2'
S
\z%
‘(\
%,
@)
4
c%
L
A
Doc. No.: R17 03 3053-A_2NCT+ Page 6 of 6
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-5 2, Report No R17 03 3053-A_PLT+
D C\@.
VPOA”??
\/‘e ‘%s
«‘O <
Suﬁ'eg?% Accelerated Point Loading Test (PLT+) on
& "75\,\ black solid wall pipes OD 50 x 4.6 mm, SDR11 made
k4 o%’ from Eltex TUB121N6000 following PAS 1075
&% (Supervision audit 1/2016)
Vo &
Q.
4 +Q‘
Client: <% & KONTI HIDROPLAST®
%9 5%, Industriska bb
@Q‘ &, 1480 Gevgelija
<~ <) Republic of Macedonia
v %
4 ¢
BN
S\ O
\f‘?’ &
5 O

HESSEL Ingenieurtechnik GmbH

Am Minsterwald 3
D-52159 Roetgen

Tel.: +49 2471 /920 22-0
Fax: +49 2471 1920 2219
E-Mail: info@hessel-ingtech de
Net: www.hessel-ingtech.de
Date:

Responsible for test:
Author:

Managing director:

The test resulits in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing.
This report shall not be reproduced except in full without the written approval of HESSEL Ingenieurtechnik.
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*9 o, 1 Preliminary Remark
@

<
o;.‘%@sg objective of the investigation is the testing of polyethylene pipes under internal pressure
‘(;andf\additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for

é)@in%ve installation methods.
The piﬁ?s@ere sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621 1@\@ , K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465 / 09@0 & Pipes for water distribution made of polyethylene with enhanced stress crack

resistance (F‘%Q@]BC) for alternative installation techniques, manufacturing group 14/15/16,
C

type 1/2). & C\O
O?) Ay
S
®
AN
.
2 Basics of the Investiggtics:?/‘z
27 2,
[1] Hessel, J The(\c%eQ@ehaviour of polyethylene under the influence of local stress
concenty’ ti@@, 3R international 34 (1995) 10/11, pages 573-579,
Vulkan-\?egaq/\@mbH, Essen, Germany
AR
[2)] Hessel, J. Minimum ser'vl@-% of buried polyethylene pipes without sand-
embedding, 3R i%rnational 40 (2001) Special Plastics Pipes, pag-
es 4-12, -
Vulkan-Verlag GmbH,‘Eézin, Germany
[3] PAS 1075 Pipes made from Polyethylene for alternative installation techniques —
(2009-04) Dimensions, technical require%pnts and testing, Beuth Verlag GmbH,
Berlin, Germany Qj\»/\
{\
[4] ZP14.23.39 Certification scheme "Plastic pipe syéss (pressure pipes and fit-
{2015-03) tings)”, Annex O: ZP 14.23.39 - Pressu éyipes made from Polyeth-
ylene (PE) for alternative installation techrﬁg-ues - PE 100-RC, DIN
CERTCO, Berlin, Germany '?4}
[5] R16022957-B-P  Test certificate of raw material batch LIA26472 m% from Eltex
{26.01.2016) TUB121N6000, HESSEL Ingenieurtechnik GmbH, Ré&;gen, Germany

[6] PAPLP+22-4 Accelerated internal pressure tests of thermoplastic pipes(v\vith addi-
(2013-09) tional locally concentrated external load (point load, linear load) follow-
ing to PAS 1075, Annex A3, internal instruction for testing of k@fEL
Ingenieurtechnik GmbH, Reetgen, Germany &
| K
N
7,
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<, 3 Testsamples

OL. %ck solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside
‘/\Cwe@ provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL
ﬁ%g}r)technik on 09.06.2016. The pipes are characterised as described in table 1.
T 0O,

Samﬁ%, "Nomber | Pipe dimen- | SDR | Pipe length Raw Material
of p?ggs sions [mm)] [m] material batch
Ab VJ"S’ OD50x4.5 11 1.0 Eltex TUB121N6000 LIA26472
L) ‘_-Q +
Table 1: Testgamﬁé‘
0. C,
Y

The Ineos Eltex TUB‘@ I\T\GGOO batch LIA26472 was tested at HESSEL Ingenieurtechnik and
meet the requirement of)eog'%qurs in FNCT under ACT conditions for PE 100-RC materials
according to the DIN CER‘?C ‘ép;tification scheme [4], proved by the test certificate R16 02
2957-B-P [5] dated 26.01.20 6{ ‘730
O\ ®

N

'?c O
4 Principle and Limiting Condltlo)faQ@e Tests

'Si% \;’(,

The maximum stress that the pipe materi%in@xperience from a point load is the yield stress.
Therefore, in this test it was ensured that thé@lisplacement of the point load into the pipe wall
was sufficient to cause yielding of the material akthe inside of the pipe. Since the additional
stress in the pipe wall far from the point of load w%zero all possible stresses that might oc-

cur in the field due to a point load are represented indpis test,
There are two scenarios which are not covered: ‘zOO
0%
\)
1) The penetration of a sharp object through the pipe wall anvd*@
A
2) the complete crushing of the pipe, e.g. by a large rock. 'e?éo
¢
K2
5§ Specimen Preparation and Testing Conditions s &
s

The pipe ends were closed by using end-caps. One of the end caps was equipp% with a pres-
sure connection.
«‘

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) %pro-
duced by a tool displacement from the outer surface along the radius of the pipe with a toc@fﬁa
radius of 5 mm, <&

@O
The point loading tests have been performed on 3 specimens following PAS 1075 and the test Lfy
instruction PA PLP+ 2.2-4 [6]. '
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(&

= % The internal pressure of the pipe was selected according to a circumferential stress of 4 N/fmm?2.

7 o
© C\\/\ he test temperature was 90 °C. In order to shorten the testing times the investigations were

.«p
O{;\ pgﬁformed using an aqueous solution of NM5' in demineralised water.

SN

@) '5’0
6 (ﬁt‘%ysult

'3 «?\/\

The resulto@ﬁ> point loaded pipe under internal pressure is summarised in table 2. The re-
gquirement iffthesboint loading test at the applied test conditions is 2 450 hours.

%, 8
Specimen | Ruptufetimelh] Remark
(@) ‘@(\ Failure in circumferential direction of the
AS 28%%) /£~ | electrofusion coupler (see figure 1).
P a

Table 2: Result in the poin;,)lp? g test under internal pressure at 90 °C
in an agueous solutiQ% M5

AN
Specimen A5 failed outside the pérﬁtgﬁye location due to a crack in the electrofusion coupler

d
(figure 1) between pipe and endcap é@pearance of the point loaded location is shown in

figure 2. »\”@ ‘?’O

outside wal! of the electrofusion coupler (circumferential crack)

Figure 1: Failure location of specimen AS

1 Mixture of anionic and cationic detergents
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inside wall

d%l no=l
>
Figure 2. Point Ioadé@o‘g\éﬁon of specimen A5

RO

7 Conclusion 7 ‘%550

P
The tested solid wall pipe (Typer?{\;cgoérging to PAS 1075) OD 50 x 4.6 mm (SDR11) made
from TUB121N6000 meet the requir‘g)ﬁ"‘bgﬂbof 450 hours in the Accelerated Point Loading

Test (PLT#) following PAS 1075. Q\OO(
& %
o
o
T
<
é\\
2%
o
k75
e
p
2
‘2
%,
%
< @O
2
v
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T, S
2 '?«p
\/‘e &
\/‘O <
Su@’gg?sﬁo Accelerated Point Loading Test (PLT+) on
&> "75\,\ black solid wall pipes OD 50 x 4.6 mm, SDR11 made
K4 o Cf‘y from Eltex TUB121N6000 following PAS 1075
& ‘?35) (Supervision audit 1/2016)
v
@yg%
Client: < <\O KONTI HIDROPLAST®
%, Cx  Industriska bb
,%) A ndustriska

Q «©. 1480 Gevgelija
@ ‘%Republic of Macedonia

¥ >
cfo
¢ "?p
"?{ @)
e
2.8
RSN
HESSEL Ingenieurtechnik GmbH "’\’)e‘ formation regarding accreditation, certification,
O recognition as testing laboratory and further official
Am Minsterwald 3 - recognition will be provided on written request.
D-52159 Roetgen e
Tel.: +49 2471 /920 22-0 -
Fax: +49 2471 /920 2219 ﬂg §SE i
E-Mail: info@hessel-ingtech.de GERMANY
Net: www.hessel-ingtech.de
“e100-RC
PIPE TROL
Date: 17.03.2017
Responsible for test: D. Cormann
Author: Dipt. Ing. (FH) J. Akopjan Iu' Cﬁ‘ ,‘%’
Managing director: Dr.-Ing. J. Hessel ! s
The test results in this report relate only to the items tested {ﬁ?\)‘o
Further test specifications can be found in the documentation of testing. <
This report shall not be reproduced except in full without the writtefi-approval of HESSEL Ingenieurtechnik. <
&5
7,
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%
) Q‘ 1 Preliminary Remark
D
OA% objective of the investigation is the testing of polyethylene pipes under internal pressure
‘Qan&dditional external point load [1; 2] following PAS 1075 [3] to prove the applicability for

éﬁ%ﬁ@ye installation methods.
"9\,'5 ‘}’O

The pﬁ?s‘@ere sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.

K1621 1@\@ , K1366/01.2013, K1367 / 01.2013, K1622 1 10.2015, K1464 / 09.2013,

K1465 / 09.(20 # Pipes for water distribution made of polyethylene with enhanced stress crack

resistance (F’é%@@_ﬁC) for alternative installation techniques, manufacturing group 14/15/16,
O

type 1/2). & CO
O?) Ay
\)
'?@ La
r O
<\ . %
2 Basics of the Investigﬁtio £3
*?c %,
{1] Hessel, J The'@gepdehaviour of polyethylene under the influence of local stress
conce \?tl‘aﬁ 3R international 34 (1995) 10/11, pages 573-579,
Vulkan- mbH, Essen, German
etySn y
N
{2] Hessel, J. Minimum serv@-% of buried polyethylene pipes without sand-
embedding, 3R %rnational 40 (2001) Special Plastics Pipes, pag-
es 4-12, -
Vulkan-Verlag GmbH,‘%%sfin, Germany
[3] PAS 1075 Pipes made from Polyethylene for alternative installation techniques —
{2009-04) Dimensions, technical requiref?_lpnts and testing, Beuth Verlag GmbH,
Berlin, Germany Qg:/\
<o
(4] ZP 14.23.39 Certification scheme “Plastic pipe sys (pressure pipes and fit-
(2015-03) tings)”, Annex O: ZP 14.23.39 - Pressu @ipes made from Polyeth-
ylene (PE) for alternative installation techrﬁ@ues — PE 100-RC, DIN
CERTCO, Berlin, Germany Y
>
[5] R16022957-B-P Test certificate of raw material batch LIA26472 rr‘gele from Eltex
(26.01.2016) TUB121N6000, HESSEL Ingenieurtechnik GmbH, Re@gen. Germany

[6] PAPLP+22-4 Accelerated internal pressure tests of thermoplastic pipes(\)vith addi-
(2013-09) tional locally concentrated external load (point load, linear loéd) follow-
ing to PAS 1075, Annex A3, internal instruction for testing of H‘é%}SEL
Ingenieurtechnik GmbH, Roetgen, Germany &
; @o
L
7,
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e,
) ‘?\’,\ 3 Test samples
Gy

<
o& %ck solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside
\)‘cwe@ provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL
n‘%g’technik on 09.06.2016. The pipes are characterised as described in table 1.

Y O,
Samﬁ%, "Neymber | Pipe dimen- | SDR | Pipe length Raw Material
of nigg:s sions [mm] [m] material batch
A5 v J"S’ OD50x4.5 11 1.0 Eltex TUB121N6000 | LIA26472
J& LQ-?—-
Table 1: Testgaﬂﬁlé
O, %o

The Ineos Eltex TUB\?)‘@ NI\GBOO batch LIA26472 was tested at HESSEL Ingenieurtechnik and

meet the requirement of)@Qqurs in FNCT under ACT conditions for PE 100-RC materials

according to the DIN CER‘?C ’é@tification scheme [4], proved by the test certificate R16 02

2957-B-P [5] dated 26.01.20 QC\ "po
OO O

90 ),

4 Principle and Limiting Conditiol{s,(ek?qe Tests

*2% ‘?’0

The maximum stress that the pipe materig\tgilﬁexperience from a point load is the yield stress.

Therefore, in this test it was ensured that the'flisplacement of the point load into the pipe wall

was sufficient to cause yielding of the material a&th_e inside of the pipe. Since the additional

stress in the pipe wall far from the point of load wﬂf?%’zero all possible stresses that might oc-

cur in the field due to a point load are represented indhis test.
There are two scenarios which are not covered: ‘)’OO
>
>
1) The penetration of a sharp object through the pipe wall anﬂ\@
AN
2) the complete crushing of the pipe, e.g. by a large rock. (%}50
o
Y
5 Specimen Preparation and Testing Conditions 8 5
e

The pipe ends were closed by using end-caps. One of the end caps was equipp% with a pres-
sure connection.

e
The required surface elongation at the inner pipe wall (i.e. the above yield elongation) %pro-
duced by a tool displacement from the outer surface along the radius of the pipe with a todI)ip
radius of 5 mm. &

@O

The point ioading tests have been performed on 3 specimens following PAS 1075 and the test %y
instruction PA PLP+ 2.2-4 [6]. '

Doc. No.: R17 03 30563-A_PLT+ Page 4 of 6
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&
=g ‘)\’/\ The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm?2.
*?p C:(\ he test temperature was 90 °C. In order to shorten the testing times the investigations were

OL. %@ﬁformed using an aqueous solution of NM5' in demineralised water.
\/‘é &
‘/\O < ,
6 %@t“%}sult
L 'P\/\
The resultoﬁap point loaded pipe under internal pressure is summarised in table 2. The re-
quirement ﬁ’thesboint loading test at the applied test conditions is 2 450 hours.

Vo, 8
Specimen | Riptufetimelh] Remark
O L@/\ Failure in circumferential direction of the
AS 2%) £+ |electrofusion coupler (see figure 1).

T
Table 2: Result in the point#? g test under internal pressure at 90 °C
in an aqueous solutign M5
OC‘ &
Specimen A5 failed outside the po'??aj oﬁyed location due to a crack in the electrofusion coupler
{figure 1) between pipe and endcap. ﬁ@pearance of the point loaded location is shown in

figure 2. ,?:) ‘30
<
<\O
d‘@'\%
‘AO
@
%
<
@\
@L
2
9
e (L.
outside wall of the electrofusion coupler (circumferential crack) ‘/\&
Figure 1: Failure location of specimen A5 g 2
%
'S
%,
%
<
. @OA
£ k4
1 Mixture of anionic and cationic detergents f
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7 Conclusion “730
<\O
©
Q%
The tested solid wall pipe (Type f@cgpéging to PAS 1075) OD 50 x 4.6 mm (SDR11) made
from TUB121N6000 meet the requir‘z @agf 450 hours in the Accelerated Point Loading
Test (PLT+) following PAS 1075. o <
(@)
KA
\S\\):%
o
(@
ke
<
@\(??
2
o
Y
>
L
é%
.2\
5,
%
c
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7,
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Raport nr.: R17 03 3053-A_PLT +
. %,
f?& < Subiectul: Testul sarcinii punctuale accelerat (PLT+) pe peretele solid
@ p
OA';‘?? din spate al tuburilor cu DE 50 x 4,6 mm, SDR11
N fabricate din Eltex TUB121N6000 conform PAS 1075
> ¢
‘(\O ‘?O (Auditul de supraveghere 1/2016)
2
CliStntes KONTI HIDROPLAST®
OO'??, Industriska bb
v 1480 Gevgelija
%o ;QJL Republica Macedonia
Yo
&O >
% <
HESSEL [ngeniﬁl’rtec\gnik Informatii privind acreditarea, certificarea,
GmbH Qy‘ 6\¢‘ recunoagterea in calitate de laborator de testare §i recunocasterea
Am Miinsterwald 3 9 ‘%‘P oficial ulterioard vor fi prezentate la cerere scrisi.
D-52159 Roetgen ¢
O
QP
"5%\ (@)
e
Tel .: +49 2471/920 22-0 E
Fax: +49 2471/920 2219 o, %, S—
E-mail: info@hessel-ingtech.de Q o \ms 1075: Afternative Instaitation /
Site-ul web: www hessel-ingtech.de Qp w
‘S\%
o
3
17.03.2017 Q@
Data: . D. Cormann N
Responsabilul de testare: Ing. dipl. (FH) J. Akopjan Q?gfemndtura/
Autor: Dr.-Ing. J. Hessel C
Director general: Qy
%
S
e

Rezultatele testirii prezentate in acest raport se referd doar la articolele testate, %"
Mai multe specificatii ale testirii pot fi gésite in documentatia de testare.
Acest raport nu va fi reprodus decét in intregime far3 acordul scris al HESSEL Ingenie@g(:kchnik.

<
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1. Observatii preliminare

s Obiectivul investigatiei este testarea tuburilor de polietilend sub presiune interni si sarcini
9 ‘):» punctuald suplimentara externd [1; 2] conform PAS 1075 [3] pentru a demonstra aplicabilitatea
&*75 C\\/\ tuburilor pentru metode alternative de instalare.
O
‘y'%uburile au fost prelevate pentru retestare de citre MPA Darmstadt (MPA Darmstadt CERT
@ORe.g.- No.K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 /
.2@3, K 1465 /09.2013, Tuburi pentru distribuirea apei din polietilend cu rezistentd sporiti la
%%@Q#J\’E 100-RC) pentru tehnici alternative de instalare, grupa de fabricare 14/15/16, tip 1/2).

v e
oY
&%

2. Baza iﬂi@t' iei
Yy‘.l%!o
[1] Hessel, J "oo ¢, Comportamentul la viteza micid al polietilenei sub influenta

& \f‘ﬁoncentra;iilor locale, 3R international 34 (1995) 10/11, pag. 573-579,
Vulkan-Verlag GmbH, Essen, Germania
(9 B

.

[2] Hessel, J. Tﬁr% minim de exploatare al tuburilor de polietilena ingropate firi
scufundare in nisip, 3R international 40 (2001) Tuburi speciale din
plas@?é)egpmll Vulkan-Vertag GmbH, Essen, Germania

R
[3] PAS 1075 Tuburi &3@ fﬁa{ietilenﬁ pentru tehnici de instalare alternative -
(2009-04) Dimensiunl‘?ﬁe ,ﬁge tehnice si testdri, Beuth Verlag GmbH, Berlin,
Germania Q <
C
[4] ZP 14.23.39 Schema de certif'rgare »Sistem de tuburi din plastic (tuburi sub presiune
{(2015-03) si fitinguri)”, Anexd&0: ZP 14.23.39 — Tuburi sub presiune din

polietilens (PE) pentru €ghnici de instalare alternative - PE 100-RC, DIN
CERTCO, Berlin, Germdta

[5]R16 02 2957-B-P  Certificat de testare pentru Ic\)?’ de materie primi LIA26472 din Eltex
(26.01.2016) TUBI121N6000, HESSEL Ingenrigrtechnik GmbH, Roetgen, Germania
<,
032

[6] PA PLP +2.2-4 Teste accelerate cu presiune interhi,ale tuburilor termoplastice cu
(2013-09) sarcind externd suplimentard ccance%L 4 local (sarcinid punctuali,
sarcind liniard) conform PAS 1075, Anexé»ceﬁ, instructiunea internd de

testare a HESSEL Ingenieurtechnik GmbH, &}lgtgen, Germania
‘8\

S
\3%
's
%
%
<‘@O
Lo
v,
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3. Mostre de testare

Tuburile cu perete din spate solid (Tip 1 conform PAS 1075 [1]) cu 4 dungi albastre in exterior
au fost furnizate de Konti Hidroplast in Gevgelija, Republica Macedonia, $i au ajuns la HESSEL
«g Ingenieurtechnik la data de 09.06.2016. Tuburile corespund caracteristicilor indicate in tabelul 1.

‘(\
%0,
l\ﬁﬁéﬂ%’p Numarul | Dimensiunile | SDR | Lungimea Materia prima Lotul
g ‘ide tuburi | tuburilor [mm] tubului materialului
AS Q;"y‘?,l DE 50x 4,5 11 1,0 Eltex LIA26472
R TUB121N6000
¥
14 (?S) LQ +O
Y
Tabelul 1: Most@ﬂ%stare
Y

o L
Lotul LIA26472 diﬁ/}(ne% Eltex TUBI2IN6000 a fost testat ia HESSEL Ingenieurtechnik §i

indeplineste cerinta de @O%OW previzute pentru testarea punctiforma FNCT in conditiile ACT
pentru materialele din PEst 00ZRC conform schemei de certificare DIN CERTCO [4], astfel cum
este demonstrat de certiﬁca&;fb é’lfgtare R16 02 2957-BP [5] din 26.01.2016.
C‘%’(\ {PO
\/‘\;, "\@

4. Principiul si conditiile limitative%ie telor

; ‘Q‘ 2

@)

Tensiunea maximi aplicatd pe materialul 4ubului creatd de sarcina punctuald este tensiunea la
limita de deformare. Prin urmare, in acest teSt.s-a asigurat cd deplasarea sarcinii punctuale in
peretele tubului a fost suficientd pentru a cauzi, deformarea materialului in interiorul tubului.
Deoarece tensiunea suplimentari in peretele tubul#l, departe de punctul sarcinii, va fi zero, toate
tensiunile posibile care ar putea apirea in camp \zdin cauza unei sarcini punctuale sunt
reprezentate in acest test. OO
e
Existd doui scenarii care nu sunt luate in considerare: < &
1) Pétrunderea unui obiect ascutit prin peretele tubului, §i \(??

2) zdrobirea completa a tubului, de exemplu de o piatri mare. OO
K
‘s
5. Pregiitirea mostrei §i conditiile de testare s

Capetele tubului au fost inchise cu dopuri. Unul din dopuri a fost dotat cd’% conexiune de

presiune. %

Alungirea necesard a suprafejei péretelui interior al tubului (adici alungirea care\@g&ﬁseste
punctul de deformare) a fost obtinutd prin deplasarea instrumentului de pe suprafata eXt€rioard
de-a lungul razei tubului cu o razi a varfului instrumentului de 5 mm. C\@
O
L
Testele cu sarcind punctuald au fost efectuate pe 3 mostre conform PAS 1075 i instructiunea d'?
testare PA PLP + 2.2-4 [6].
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& Presiunea internd a tubului a fost selectatd ludnd in considerare o tensiune radiald de 4 N/mm?.
=9 ‘?’,(\ Temperatura de testare a fost de 90°C. Pentru a scurta durata testdrii, investigatiile au fost
\'?P c\/\e efectuate folosind o solutie apoasi de NMS5' in apd demineralizati.
A
o
%'&%ultatul testarii
f%\ P,
Rez;ﬁt %tﬁm tubului cu sarcind punctuald sub presiune internd este prezentat succint in
tabelul Z°C tghta testérii cu sarcind punctualé in conditiile de testare utilizate este > 450 ore.
.f(\ \'é\r
Mostrd v T@}pul de ruperefh] Observatie
A5 ~<’O 2838.3 Defectiune in directie
?,’5; \2‘& circumferentiald a cuplajului prin
@(\ & electrofuziune (vezi figura 1).
(“9& @A
9
< (PO
O
Tabelul 2: Testul cu sarcini puﬁfeu%}ub presiune internd la 90°C intr-o solutie apoasd de NM35

\?>
Mostra A5 s-a defectat in afara loc O
electrofuziune (figura 1) intre tub si doﬁé
(@)

cinii punctuale din cauza unei fisuri in cuplajul prin
tia sarcinii punctuale este prezentatd in figura 2.

peretele exterior al cuplajului prin electrofuziune (fisurd circumferenﬁ%},ﬁ)

Figura 1: Localizarea defectirii mostrei A5 -‘5}\

! Amestec de detergenti anionici si cationici
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perete interior

¥
. (S0 i
Figura 2: Loca uiae%aarcmu punctuale pe mostra AS
T ¥
\)s
7. Concluzie C@L{%\(p

¥ ‘?p&

Tubul cu perete solid testhti < in conformitate cu PAS 1075) DE 50 x 4,6 mm (SDR11),
fabricat din TUB121N6000 i te cerinta de 450 de ore in cadrul Testului accelerat
al sarcinii punctuale (PLT+) confp,rL AS 1075.

‘))O
C
%
<
R
2
Q
%
>
S
\?@%’
'
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%
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o
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Su ?s?’ Accelerated Point Loading Test (PLT+) on

350
& *‘P\) black solid wall pipes OD 160 x 14.6 mm, SDR11
v o ‘i} made from HDPE XRC 20 B following PAS 1075
&% (Supervision audit 1/2016)
Vo &
)
v ’f*cé
Client: DG, KONTI HIDROPLAST®
% 5%, Industriska bb
@\Q\ . 1480 Gevgelija
@ @]/gepublic of Macedonia
<
N2
O, &
Q5%
O O
'S Q\
2)
5 o
HESSEL Ingenieurtechnik GmbH "'Q‘e‘ formation regarding accreditation, certification,
%ecognition as testing laboratory and further official

Am Minsterwald 3 - recognition will be provided on written request.
D-52159 Roetgen &y

Tel.: +49 2471 /920 22-0 - HESSEL

Fax: +49 2471 /920 2219 Ingenipurtectn

E-Mail: info@hessel-inatech.de GERMANY

Net: www.hessel-ingtech.de

“p,100-RC
PIPE%TROL

Date: 21.03.2017

Responsible for test: D. Cormann

Author: Dipl. Ing. (FH) J. Akopjan

Managing director: Dr.-Ing. J. Hessel

The test resulis in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing.
This report shall not be reproduced except in full without the written approval of HESSEL Ingenieurtechnik
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1 Preliminary Remark

% 5
Og"?gﬁ objective of the investigation is the testing of polyethylene pipes under internal pressure
‘(\cana‘\additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for

é/\l:g&ﬁgcﬁjye installation methods.
Ao

The E)pi%s@ere sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621 19,@ , K1366 /01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465 / 09.520 % Pipes for water distribution made of polyethylene with enhanced stress crack
resistance (F’ﬁd Q(QﬁC) for alternative installation techniques, manufacturing group 14/15/16,

&
Nz
_\,20\/\

O
type 1/2). & CO
O\?) Ay
\/\
AL
2 Basics of the Investigati
‘1"9;‘.'%}%
[1] Hessel, J fﬁ’e fg@ behaviour of polyethylene under the influence of local stress
con é?;rajépns. 3R international 34 (19985) 10/11, pages 573-579,
Vulkan@Cefﬁg GmbH, Essen, Germany
2N ‘ch
[2] Hessel, J. Minimum sé@jpg%a of buried polyethylene pipes without sand-
embedding, SFQntefnationaI 40 (2001) Special Plastics Pipes, pag-
es 4-12, oS
Vulkan-Verlag GmbH, Essen, Germany
I
[3] PAS 1075 Pipes made from Polyetiglene for alternative installation techniques -
(2009-04) Dimensions, technical requirements and testing, Beuth Verlag GmbH,
Berlin, Germany O
93
[4] ZP14.23.39 Certification scheme “Plastic pipe@(atem (pressure pipes and fit-
(2015-03) tings)”, Annex O: ZP 14.23.39 - Pressuke pipes made from Polyeth-
ylene (PE) for alternative installation :Jgﬂbiques — PE 100-RC, DIN
CERTCO, Berlin, Germany qu
e
[6] PAPLP+22-4 Accelerated internal pressure tests of thermoplﬁ\stic pipes with addi-
(2013-09) tional locally concentrated external load (point Ioéﬁ,f‘linear load) follow-
ing to PAS 1075, Annex A3, internal instruction for te@@g of HESSEL
Ingenieurtechnik GmbH, Roetgen, Germany %
>
%,
%
<
@OA
v,
Doc. No.: R17 03 3053-B4_PLT+ Page 3of 5
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3 Test samples

5

%cak solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside
were provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL
Iﬁ%ﬁ@nechnlk on 09.06.2016. The pipes are characterised as described in table 1.

"?(QO

Samp% ‘Nomber | Pipe dimen- | SDR | Pipe length Raw Material
@ m}gs sions [mm] [m] material batch
B4 ,91{0 60D160x146 11 1.0 HDPE XRC 20 B | $213140009
“Y
Table 1:. Test Saﬁpﬂ)eo
fy@ A

4 Principle and leltmg?bcﬁﬂ}}lons of the Tests

v
The maximum stress that the ;f@ m%enal will experience from a point load is the yield stress.
Therefore, in this test it was ensu e;# the displacement of the point load into the pipe wall
was sufficient to cause yielding of e@!&nal at the inside of the pipe. Since the additional
stress in the pipe wall far from the pom@( Q%:lll be zero all possible stresses that might oc-
cur in the field due to a point load are rép(‘%se d in this test.

oA

There are two scenarios which are not covered:

-

1) The penetration of a sharp object through the % wall and

-

2) the complete crushing of the pipe, e.g. by a large roc%
QS}\/\
<
@\
«??L
(¢
The pipe ends were closed by using end-caps. One of the end caps \ﬂﬁﬁ; equipped with a pres-
sure connection. '5’4,
\).
The required surface elongation at the inner pipe wall (i.e. the above vield etiﬁrgation) was pro-
duced by a tool displacement from the outer surface along the radius of the plpﬂ%lth a tool tip

radius of 5 mm. (%?
‘(\

The point loading test has been performed on a single specimen following PAS 1075 a@the
test instruction PA PLP+ 2.2-4 [6]. 04/

<,
%

5 Specimen Preparation and Testing Conditions

Doc. No.: R17 03 3053-B4_PLT+ Page 4 of 5
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(&
g ‘?:,\ The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm2.
)

8 {(\%;\e test temperature was 90 °C. In order to shorten the testing times the investigations were
OL\./\ (ﬁformed using an aqueous solution of NM5' in demineralised water.
R
< ‘(\O 9
(o

6 4@@:@&3\1 It

The resulkof%i point loaded pipe under internat pressure is summarised in table 2. The re-
quirement ﬁ’thesboint loading test at the applied test conditions is 2 450 hours.

%0, 8
Specimen | Riptufgtimelh}] Remark
<
B4 7‘@@35‘ ‘Z\A Failure in an end cap.
A 2

hY

test under internal pressure

Cr
f?‘?g

Table 2. Result in the poin

at 90 °C in an aquequs ution of NM5
GO O
The point loaded location of speci

ﬁ@f@g shown in figure 1.

outside wall 1:1%7 wall
Figure 1: Point loaded location of specimen B4 C‘?
L
B
. -
7 Conclusion
>

The tested solid wall pipes (Type 1 according to PAS 1075) OD 160 x 14.6 mm (SDR11)

made from HDPE XRC 20 B meet the requirement of 450 hours in the Accelerateé?v\gint

Loading Test (PLT+) following PAS 1075. %
<

O
k:

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3053-B4_PLT+ Page 5 of 5



HESSEL

INGeniaurteChnNii s e—

Raport nr.: R17 03 3053-B4_PLT +
.2
'?\*?P 6@ Subiectul: Testul sarcinii punctuale accelerat (PLT+) pe peretele solid
OA‘%} din spate al tuburilor cu DE 160 x 14,6 mm, SDR11
\?‘e '%\ fabricate din HDPE XRC 20 B conform PAS 1075
9 (Auditul de supraveghere 1/2016)
%, %,
'?‘,P @)
Cli‘e‘;tu > KONTI HIDROPLAST®
O 'S’\;, Industriska bb
& ..
1480 Gevgelija
(?K) & Republica Macedonia
24 ‘VLQ\
<<>o O
% Vs
HESSEL Ingeniﬁn‘teggnik Informatii privind acreditarea, certificarea,
GmbH <o & recunoasterea in calitate de laborator de testare §i recunoagterea
RARIA §
Am Miinsterwald 3 9 \7}? oficiali ulterioar vor fi prezentate la cerere scrisa.
D-52159 Roetgen N
OO &
770
AT HESSEL
Tel . +49 2471/920 22-0 RO P
Fax: +49 2471/920 2219 U, .
E-mail: info@hessel-ingtech.de Q c \PAS 1075: Aiternative Instaliation /
Site-ul web: www hessel-ingtech.de Qp W
@\C‘%
\?b
C,
@,
21.03.2017 \7N
Data: ) D. Cormann N
Responsabilul de testare: Ing. dipl. (FH) J. Akopjan (??zsemndtum/
Autor: Dr.-Ing. J. Hessel <
Director general: Qy
%
o
e

Rezultatele testirii prezentate in acest raport se referd doar la articolele testate. "

Mai multe specificatii ale testirii pot fi giisite in documentatia de testare.

Acest raport nu va fi reprodus decét in intregime fira acordul scris al HESSEL Ingenie@chnik.
N

<
%,
v,
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1. Observatii preliminare

s Obiectivul investigatiei este testarea tuburilor de polietilend sub presiune internd si sarcini
g ‘z@ punctuald suplimentar3 externd [1; 2] conform PAS 1075 [3] pentru a demonstra aplicabilitatea
&*‘P c@e tuburilor pentru metode alternative de instalare.
N

'@uburile au fost prelevate pentru retestare de citre MPA Darmstadt (MPA Darmstadt CERT
\)‘och.- No.K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 /

.2/@3, K1465 /7 09.2013, Tuburi pentru distribuirea apei din polietilend cu rezistentd sporiti la
Qf((l"E 100-RC) pentru tehnici alternative de instalare, grupa de fabricare 14/15/16, tip 1/2).

v

RS

<
OO '5’\%?
2. Baza inivestigatiei
%Lwo

[1] Hessel, J K% Comportamentul la viteza micd al polictilenei sub influenta
Oy "
9 \/‘goncentratiilor locale, 3R international 34 (1995) 10/11, pag. 573-579,
@Q V(glkan«Verlag GmbH, Essen, Germania

‘_yl.

[2] Hessel, J. Tyr% minim de exploatare al tuburilor de polietilena ingropate fara
scufundare in nisip, 3R international 40 (2001) Tuburi speciale din
plasﬁ%%?ngp4-12, Vulkan-Verlag GmbH, Essen, Germania

@)
[3]1 PAS 1075 Tuburi cdfl(p, ‘S}E{ietileni pentru tehnici de instalare alternative -
(2009-04) Dimensiunf?\;;e;?&p tehnice si testiri, Beuth Verlag GmbH, Berlin,
Germania \Q\ s
@
[4] ZP 14.23.39 Schema de certif'@are »aistem de tuburi din plastic (tuburi sub presiune
(2015-03) si fitinguri)”, Anex@,0: ZP 14.23.39 — Tuburi sub presiune din

polietilen (PE) pentruf¢hnici de instalare alternative - PE 100-RC, DIN
CERTCO, Berlin, Germa Ha

[SJPAPLP+22-4 Teste accelerate cu presiur{écipterné ale tuburilor termoplastice cu

(2013-09) sarcind externd suplimentard “Copcentratd local (sarcini punctuali,
sarcind liniard) conform PAS 10 nexa A3, instructiunea interni de
testare a HESSEL Ingenieurtechnik H, Roetgen, Germania

2
4
%
>
S
2
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3. Mostre de testare

Tuburile cu perete din spate solid (Tip 1 conform PAS 1075 [1]) cu 4 dungi albastre in exterior
au fost furnizate de Konti Hidroplast in Gevgelija, Republica Macedonia, §i au ajuns la HESSEL
- Ingenieurtechnik la data de 09.06.2016. Tuburile corespund caracteristicilor indicate in tabelut 1.

l\ﬁ%‘\u&’p Numérul | Dimensiunile | SDR | Lungimea Materia prima Lotul
*):_de tuburi | tuburilor [mm] tubului materialului

B4 O ‘7\))[ DE 160 x 14,6 11 1,0 HDPE XRC 20 B S213140009
a4 5

?& Q‘\
7 *o

Tabelul 1: Most@‘g%stare

65
‘c (0
4. Principiul i conditilles;i%ﬁtive ale testelor
[
A P
Tensiunea maxima aplicatd pe@af&)}lul tubului creatd de sarcina punctuald este tensiunea la
limita de deformare. Prin urmare(‘ apest test s-a asigurat cd deplasarea sarcinii punctuale in

peretele tubului a fost suficienta p \3 cauza deformarea materialului in interiorul tubului.
Deoarece tensiunea suplimentari in pergtet¢’tubului, departe de punctul sarcinii, va fi zero, toate
tensiunile p051b11e care ar putea ap in camp din cauza unel sarcini punctuale sunt

reprezentate in acest test.
\9 o
Existd doui scenarii care nu sunt luate in considggare:
1) Péatrunderea unui obiect ascutit prin peretele tublui, §i

2) zdrobirea completa a tubului, de exemplu de o piatr%%are.

%
‘é\\
5. Pregiitirea mostrei §i conditiile de testare "‘85;5
(&
Capetele tubului au fost inchise cu dopuri. Unul din dopuri a f@y dotat cu o conexiune de
presiune. >

EAYg
Alungirea necesard a suprafetei paretelui interior al tubului (adici alut@irca care depiseste
punctul de deformare) a fost obtinutd prin deplasarea instrumentului de pe $yprafata exterioard
de-a lungul razei tubului cu o razi a varfului instrumentului de 5 mm.

Testul cu sarcind punctuald a fost efectuat pe o mostrd conform PAS 1075 si msfﬂgglunea de
testare PA PLP + 2.2-4 [6].

c
%,
v,

Doc. Nr.: R17 03 3053-B4 PLT + Pagina 4 din 5
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Presiunea internd a tubului a fost selectatd ludnd in considerare o tensiune radiala de 4 N/mm?.
Temperatura de testare a fost de 90°C. Pentru a scurta durata testdrii, investigatiile au fost
efectuate folosind o solutie apoasi de NMS5' in apd demineralizati.

.2
Vo
D
N
(\\-? f%, Rezultatul testiirii
@
Q.
u{) | testdrii tubului cu sarcind punctuald sub presiune internd este prezentat succint in
tab@ﬁl erinta testdrii cu sarcini punctuali in conditiile de testare utilizate este > 450 ore.
O “9'\
Mosfrd “<g| Timpul de rupere[h] Observatie
B4 Yy ‘é\qt_ 716.3 Defectiune La un dop.
"o
'%s

Tabelul 2: Testul cu sa’c\gm‘%;}}mctualé sub presiune internd la 90°C intr-o solutie apoasi de NM5

Locatia sarcinii punctuale p@nﬁﬁtri este prezentatd in figura 1.

peretele exterior

Figura 1: Localizarea defectrii mostrei B4 %OO
¢
s
>
7. Concluzie &

Tuburile cu perete solid testate (tip 1 in conformitate cu PAS 1075) DE \g() x 14,6 mm

(SDR11), fabricat din HDPE XRC 20 B indeplinegte cerinfa de 450 de in cadrul
Testului accelerat al sarcinii punctuale (PLT+) conform PAS 1075. ‘%y &
Q
2
<
%

.

! Amestec de detergenti anionici i cationici

Doc. Nr.: R17 03 3053-B4_PLT + Pagina 5din §
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Raport nr.: R17 03 3053-B4_PLT +
s O‘Z’(\
'?\'?p <:» Subiectul: Testul sarcinii punctuale accelerat (PLT+) pe peretele solid
Op, %9 din spate al tuburilor cu DE 160 x 14,6 mm, SDR11
2R fabricate din HDPE XRC 20 B conform PAS 1075
N

\?‘o < (Auditul de supraveghere 1/2016)

%,
§ O,
CliSgtul KONTI HIDROPLAST®
OO “9\;, Industriska bb
v 1480 Gevgelija
(510 Lé\"f‘ Republica Macedonia
Yo
(OO O
& @\/\
Yo L N : .
HESSEL  Ingenidyrtechnik Informatii privind acreditarea, certificarea,
GmbH Qy‘ @/L\ recunoasterea in calitate de laborator de testare §i recunoasterea
Am Miinsterwald 3 9 \)‘,’P oficiali ulterioara vor fi prezentate la cerere scrisa.
D-52159 Roetgen ¢
OO ©
SN
(P HESSEL
Tel .: +49 2471/920 22-0 2 o .
Fax: +49 2471/920 2219 o, %, —
E-mail: info@hessel-ingtech.de Q { \PAS 1075: Alternative Installation /
Site-ul web: www.hessel-ingtech.de QP w
‘zO
(@
kS
21.03.2017 AN
Data: ) D. Cormann S
Responsabilul de testare: Ing. dipl. (FH) J. Akopjan \'e?zsemndtura/
Autor: Dr.-Ing. J. Hessel <
Director general: Q?(I/‘
‘(\
o
\?>O

Rezultatele testirii prezentate in acest raport se referd doar la articolele testate.
Mai multe specificatii ale testirii pot fi gisite in documentatia de testare.
Acest raport nu va fi reprodus decét in intregime fir3 acordul scris al HESSEL Ingenieuf%chnik.

<
%,
R/
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1. Observatii preliminare

o Obiectivul investigatiei este testarea tuburilor de polietilend sub presiune interna §i sarcini
g ‘):/\ punctuald suplimentard externd [1; 2] conform PAS 1075 [3] pentru a demonstra aplicabilitatea
(?73 C\/\ tuburilor pentru metode alternative de instalare.
O

A}e“?‘%uburile au fost prelevate pentru retestare de cétre MPA Darmstadt (MPA Darmstadt CERT
\)‘oReg.- No.K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 /
.@3, K1465 7 09.2013, Tuburi pentru distribuirea apei din polietilend cu rezistenti sporiti la

%%a@;{ﬁE 100-RC) pentru tehnici alternative de instalare, grupa de fabricare 14/15/16, tip 1/2).

RANES
00'?3

2. Baza investigatiei
%ngg}o

[1] Hessel, J "OO &, Comportamentul la viteza mici al polietilenei sub influenta
9 @ﬁoncentratiilor locale, 3R international 34 (1995) 10/11, pag. 573-579,
@Q V‘glkan-Verlag GmbH, Essen, Germania

Ul

[2] Hessel, J. @r@ minim de exploatare al tuburilor de polietilend ingropate fara
scufundare in nisip, 3R international 40 (2001) Tuburi speciale din
plas@?s;)egptl-ll Vulkan-Verlag GmbH, Essen, Germania

¢ O
[3] PAS 1075 Tuburi dﬁ; :/;fz{ietilené pentru tehnici de instalare alternative -
(2009-04) Dimensiunl?\;;e.ﬁge tehnice §i testiiri, Beuth Verlag GmbH, Berlin,
Germania ‘Q\ <
Q
[4] ZP 14.23.39 Schema de certif':c?are wSistem de tuburi din plastic (tuburi sub presiune
(2015-03) si fitinguri)”, Anexds0: ZP 14.23.39 — Tuburi sub presiune din

polietilend (PE) pentrufghnici de instalare alternative - PE 100-RC, DIN
CERTCO, Berlin, Germ4d Ha

[S]PAPLP +224 Teste accelerate cu presiur‘@)ci’nterné ale tuburilor termoplastice cu
(2013-09) sarcini externd suplimentard “¢oncentratd local (sarcind punctuali,
sarcind liniar) conform PAS 107§ nexa A3, instructiunea interna de

testare a HESSEL Ingenieurtechnik H, Roetgen, Germania

2
q
K2
e
S
ﬂ%
'S
%,
%
Q\o
Lo
R/
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3. Mostre de testare

Tuburile cu perete din spate solid (Tip 1 conform PAS 1075 [1]) cu 4 dungi albastre in exterior
au fost furnizate de Konti Hidroplast in Gevgelija, Republica Macedonia, si au ajuns la HESSEL
ngenieurtechnik la data de 09.06.2016. Tuburile corespund caracteristicilor indicate in tabelul 1.

(at Numirul | Dimensiunile | SDR | Lungimea Materia prima Lotul

«? Y.de tuburi | tuburilor [mm] tubului materialului
4

B4 O Val DE 160 x 14,6 | 11 1,0 HDPE XRC 20 B | S213140009
¢4 B4
7

PR
v +o
PR
Tabelul 1: Most@ﬂé{fpstare
A
‘2\
<

<
o &

4, Principiul §i conditiﬂe&iﬂ{i’%tive ale testelor

o

<0

AN
Tensiunea maxima aplicati pe fgn;glul tubului creatd de sarcina punctual3 este tensiunea la
limita de deformare. Prin urmare{\}g adest test s-a asigurat ci deplasarea sarcinii punctuale in
peretele tubului a fost suficientd p i LQ& cauza deformarea materialului in interiorul tubului.
Deoarece tensiunea suplimentar3 in p e@;‘lubului, departe de punctul sarcinii, va fi zero, toate
tensiunile posibile care ar putea ap l% in cdmp din cauza unei sarcini punctuale sunt
reprezentate in acest test. -

AL

Existd doud scenarii care nu sunt luate in considggare:
1) Patrunderea unui obiect ascutit prin peretele tubglui, §i

2) zdrobirea completd a tubului, de exemplu de o piatt%%xare.

%
@\
5. Pregitirea mostrei §i conditiile de testare "E’s;é
(&
Capetele tubului au fost inchise cu dopuri. Unul din dopuri a f(Q? dotat cu o conexiune de
presiune. >

&
Alungirea necesard a suprafefei péretelui interior al tubului (adici alui@irea care depiseste
punctul de deformare) a fost obtinutd prin deplasarea instrumentului de pe ¥igprafata exterioard
de-a lungul razei tubului cu o razi a vérfului instrumentului de 5 mm. 2

Testul cu sarcind punctuald a fost efectuat pe o mostrd conform PAS 1075 si ins[ﬁ{cjiunea de
testare PA PLP + 2.2-4 [6]. %

<
%A
v
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Presiunea internd a tubului a fost selectatd luand in considerare o tensiune radialid de 4 N/mm3.
Temperatura de testare a fost de 90°C. Pentru a scurta durata testarii, investigatiile au fost

O\z efectuate folosind o solutie apoasi de NMS' in api demineralizati.
5
0.5
> @Rezultatul testarii
< \(\o
/p
u | testdrii tubului cu sarcind punctuald sub presiune internd este prezentat succint in
ta erinfa testirii cu sarcind punctuald in conditiile de testare utilizate este > 450 ore.
'?fx
Mos 9| Timpul de rupere[h] Observatie
A é‘\vt_ 716.3 Defectiune La un dop.
'S’ o)
"O
*s?@ .

Tabelul 2: Testul cu s@m‘%ﬁ}mctualé sub presiune internd la 90°C intr-o solutie apoasd de NM5

Locatia sarcinii punctuale pgm%trﬁ este prezentatd in figura 1.

peretele exterior

o
Figura 1: Localizarea defectérii mostrei B4 @OO
(4
%
>
7. Concluzie $

Tuburile cu perete solid testate (tip 1 in conformitate cu PAS 1075) DE@%{] x 14,6 mm

(SDR11), fabricat din HDPE XRC 20 B indeplineste cerinta de 450 de in cadrul
Testului accelerat al sarcinii punctuale (PLT+) conform PAS 1075, ‘%y /5
%
<
5
/ 7,

! Amestec de detergenti anionici si cationici
Doc. Nr.: R17 03 3053-B4 PLT + \ Pagina 5 din §
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g <, Report No R17 03 3053-B_ACT
e (\),
B
A
\/‘e >
‘/\O 9
Suﬁgc?\zo Full Notch Creep Tests (FNCT) under ACT conditions
& «P\/\ on specimens from a solid wall pipe OD 160 x 14.6 mm
v c'f‘y (SDR 11) made from HDPE XRC 20 B
OO i (Supervision audit 1/2016)
K4 vy@
Dy
7 +(%\
(OO\» O\p
Client: '%; ‘/\b KONTI HIDROPLAST®
‘Q <y Industriska bb
v <%
?4480 Gevgelija
¥ Bapublic of Macedonia
{O
e
Q5
'?C\ O
2%
s (o
2
NN
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Date:
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The test results in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing:
This report shall not be reproduced except in full without the written.approval of HESSEL Ingenieurtechnik.
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%) A, Preliminary Remarks
R
OA %:bjective of the investigation is the determination of the resistance to slow crack growth of
\/\‘f}i\ using the Fuli Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].
O ‘?0
Th (%5 represents an accelerated test method which allows the assessment of polymeric
maters @grespect to their stress-crack behaviour.
G '?\;»,
The pipes G‘erefs’ampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621/ 10.2@5 66 /01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465 / 09.2013, Pi;%s for water distribution made of polyethylene with enhanced stress crack

resistance (PE 10 Cq(for alternative installation techniques, manufacturing group 14/15/16,

type 1/2). % AN
&
< <,
>
2 Basics of the Investigatioﬁs} & "PO
O\ ©
[11 PAS 1075 Pipes %@dé’@om Polyethylene for alternative installation techniques —
(2009-04) Dimensio:@, 4 nical requirements and testing,
Beuth Verlaiﬁ%, Berlin, Germany
> e\c 6
[2] ZP 14.23.39 Certification scthe “Plastic pipe system (pressure pipes and fit-
(2015-03) tings)”, Edition: Mé'rc&2015, Annex O: ZP 14.23.39 - Pressure pipes

made from Polyethyl (PE) for alternative installation techniques -
PE 100-RC, DIN CERT Berlin, Germany

-

[3] EN 12814-3 Testing of welded joints in the%boplastics semi-finished products —
(2014-07) Part 3: Tensile creep test, Annex#$.; Resistance to slow crack growth,
Beuth Verlag GmbH, Berlin, Germ‘é@g
N
[4] PAACT2.1-9 Accelerated Creep Test (ACT) - Acceléf%d test method to verify the
(2013-09) creep rupture strength of polyolefins (validé@on included),

internal instruction for testing of HESSEL Indg’m\;\eurtechnik GmbH,

Roetgen, Germany -

‘2‘

[5] DVS 2203-4 Testing of welded joints of thermoplastic panels and p’@es -
Supplement 2 Tensile creep test for resistance to slow crack growth ifithe full notch
2016-09 creep test (FNCT), DVS Media GmbH, Disseldorf, Germa)ﬁy

(\
@
P
c
@OL
7,
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f? ‘?’\,8 Test sample

«p
b%f}a)ck solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside
cwe@ provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL
ﬁ%yrtechmk on 09.06.2016. The pipes are characterised as described in table 1.

*io Qo
Samp%, &rtgnber Pipe dimen- | SDR [Pipe length Raw Material
sions [mm) [m] material batch
B (0 é OD160x 146 | 11 0.5 HDPE XRC 20B | $213140009
&4 "o
Table 1: Test Saﬁ%]‘)%eo
@
4 Specimen Preparation aﬁﬁ '@;}lng Conditions
)

Specimens with parallel sides 5\@ square cross-sections (10 mm x 10 mm) were machined in
axial direction of the pipe. Each 59? @1 was notched perpendicular to the parallel sides’ in
middle of the test specimen (figure QA ,é\
*9\;, O"’o

The tensile creep rupture tests ’ Q\ o
were performed on 3 notched
specimens following EN 12814-3
Annex A [4] and the test ‘S:/\’
instruction PA ACT 2.1-9 [5] % F
using a solution of NM5! in -
demineralised water (2/100, wiw) ‘)’o -
at (90 £ 0.5) °C. The specimens QS» =
were loaded by a constant tensile
stress of (4.00 + 0.02) N/mm? /,f@' circumferential notch
related to the remaining un- - '?57‘

. i e o)
notched cross-sections (ligament- - OO
area). The creep rupture times £ / @‘7{(\

were recorded.

O

3

Figure 1: FNCT-specimen under consfint load
'y

%
5 Test Results >

The results of the tested specimens are given in table 2. The creep rupture times were sta’\@ti-

cally evaluated according to DVS 2203-4 supplement sheet 2 [6] to calculate the geometric

mean value and the scattering factor. The geometric mean value of specimens in the Full Not i
i
5

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3053-B_ACT Page 4 of 5
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”
=g ‘?’\» Creep Tests (FNCT) under ACT conditions is above the requirement of 160 hours in the pipe
&«P <\\/étress cracking test following PAS 1075. The fracture surfaces of the specimens after the tests
O ay‘gshown in figure 2.
‘/\c% &
Spétimen- | Rupture time Geometric Scattering- Remark
7
desigrigtion [h] mean value [h) factor
L
B} ' 692.75 Percentage of brittle fracture
B2 O,»"?z 659.60 638.9 1.106 surface related to the liga-
B3 |V 570.74 ment-area > 30 %
< LQ,;L.
Table 2: Results %tggs(j)le creep tests on notched specimens (ACT)
in an aquégys gplution of 2 % NM5 at 90 °C and 4 N/mm®
Vo Vb
s
specimen B1 specim B2 | specimen B3
Figure 2: Top view of the fracture surfaces (one half of\eca)ch specimen)
@
kS
<
6 Conclusion

hY

K

The tested specimens from a solid wall pipe (Type 1 according ?%AS 1075) OD 160 x
14.6 mm (SDR 11) made from HDPE XRC 20 B meet the requiremerﬁ/}‘:/( 160 hours in the
pipe stress cracking test following PAS 1075.

Doc. No.: R17 03 3053-B_ACT Page 5 of 5
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2y 2 Report No R17 03 3053-C_PLT+
fle) ‘C;\
(POAVE'?
\/‘e *%s
Yo, 7
oot
subfoct, Accelerated Point Loading Test (PLT+) on
& ‘?\,\ a 3-layer pipe OD 250 x 14.8 mm, SDR17 made
v o ‘%} from HDPE XRC 20 B following PAS 1075
&% (Supervision audit 1/2016)
Yo @
Q.
4 +c%\
Client: Qe KONTI HIDROPLAST®
O\?) »
& ‘(\A Industriska bb
) )
(\C &, 1480 Gevgelija
<~ ) Republic of Macedonia
N
< ¢
&
Pu o
> &
<O,
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Date:
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Managing director:

%

x1*
\Q\

formation regarding accreditation, certification,
%ecognition as testing laboratory and further official
- recognition will be provided on written request.
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The test results in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing.
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&,

g ‘)’\» 1 Preliminary Remark
&(P C:)
O[, objective of the investigation is the testing of polyethylene pipes under internal pressure

‘/;and?additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for

é)l:% jve installation methods.
Y O
The pv%s@e e sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621 19‘2551 . K1366 /7 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465/ 09@0 & Pipes for water distribution made of polyethylene with enhanced stress crack
resistance (P%Q%C) for alternative installation techniques, manufacturing group 14/15/16,
@

type 1/2). & <\O
O»?> Ay
'Y
AL
2 Basics of the Invest{gati
'(qgc%;p
%
[11 Hessel, J Tﬁ’e rég) behaviour of polyethylene under the influence of local stress
contentrations, 3R international 34 (1995) 10/11, pages 573-579,
Vulkanny’éer’% GmbH, Essen, Germany
25X
&
[2] Hessel, J. Minimum s@ipg%e of buried polyethylene pipes without sand-
embedding, 3Qntefnational 40 (2001) Special Plastics Pipes, pag-
es 4-12,
Vulkan-Verlag GmbH, Essen, Germany
S
[3] PAS 1075 Pipes made from Polyetliglgne for alternative installation techniques —
{2009-04) Dimensions, technical requirements and testing, Beuth Verlag GmbH,
Berlin, Germany O
%
[4] ZP 14.23.39 Certification scheme “Plastic pipe‘%? tem (pressure pipes and fit-
{2015-03) tings)’, Annex O: ZP 14.23.39 - Pressuse pipes made from Polyeth-
vlene (PE) for alternative installation tz%iques — PE 100-RC, DIN
CERTCO, Berlin, Germany Qy
>
[5] PAPLP+22-4 Accelerated internal pressure tests of thermop[‘é\stic pipes with addi-
(2013-09) tional locally concentrated external load {point Ioé‘&,)‘linear load) follow-
ing to PAS 1075, Annex A3, internal instruction for te@éy'ng of HESSEL
Ingenieurtechnik GmbH, Roetgen, Germany @
>
9,
%
<
@OL-
v,
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= ‘/~\C 3 Test samples

B

O;\ %ﬁgj;layer pipes (Type 2/3 according to PAS 1075 [1]) with 4 blue stripes on the outside were
provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL Inge-

@t\ﬁ%‘gnik on 09.06.2016. The pipes are characterised as described in table 1.
i/

oy O
Samb@? 'ﬁ@er Resin Batch Colour | Certificate of
o, «5??) Batchcontrol
o"u;gi‘d% | Total HDPE XRC20B | $213140009 | black -
C cefﬂr‘y 'ﬁHrSafe'M HE 3494 LS-H 5150639 blue -
inside « ‘T@al HDPE XRC20B 5213140009 black -
>, O
: ERIN
Table 1: Test Sample® 4
C:?L &,
9 &

4 Principle and Limiting Cogtgf&:g of the Tests

o
The maximum stress that the pipe'%j‘\gt%ﬂa will experience from a point load is the yield stress.
Therefore, in this test it was ensured tigt displacement of the point load into the pipe wall
was sufficient to cause yielding of the mﬁeﬁz t the inside of the pipe. Since the additional
stress in the pipe wall far from the point ofﬁa will be zero all possible stresses that might oc-
cur in the field due to a point load are repres@ted in this test.

N

There are two scenarios which are not covered: v%

1) The penetration of a sharp abject through the pipé- wajl and
@)

(@
2) the complete crushing of the pipe, e.g. by a large rock. &Q
%
§ Specimen Preparation and Testing Conditions OO
@
The pipe ends were closed by using end-caps. One of the end caps was/équipped with a pres-
sure connection. &

S
The required surface elongation at the inner pipe wall (i.e. the above yield eiong\;) n) was pro-
duced by a tool displacement from the outer surface along the radius of the pipe wi 12 tool tip

radius of 5 mm. ,??
e
The point loading test has been performed on a single specimen following PAS 1075 and 89
test instruction PA PLP+ 2.2-4 [6]. Cé\
&2
A

Doc. No.: R17 03 3053-C_PLT+ Page 4 of §
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The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm?.
nghe test temperature was 90 °C. In order to shorten the testing times the investigations were
"/ p:éﬁgformed using an aqueous solution of NM5" in demineralised water.

»S

@

\?‘o 9 2
6 (ﬁt‘%ysult
&, T
The resul@pfzﬁ;:\g> point loaded pipe under internal pressure is summarised in table 2. The re-
quirement ﬁi‘thesboint loading test at the applied test conditions is 2 450 hours.

v?@ﬁfa
Specimen | Riptufetimelh] Remark
O
B4 133%‘&*& Specimen removed from test without failure
2

R
Table 2: Result in the pointsg)? g test under internal pressure at 90 °C
in an aqueous solutiQn M5

CJO {?9
The point loaded location of speciﬁ’@\g C}é‘s shown in figure 1.
Y
V2,
B
(@)

outside wall

‘
<.
Figure 1: Point loaded location of specimen C4 %
%
K
. L
7 Conclusion
S

Q
The tested 3-layer pipe (Type 2 according to PAS 1075) OD 250 x 14.8 mm (S/lg%‘\ 7) meet
the requirement of 450 hours in the Accelerated Point Loading Test (PLT+) fo!lovﬁag PAS
1078. %
<
@O

3

-

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3053-C_PLT+ \ i Page 5 of 5



HESSEL

Ingenleurtechnlkm

s
9 ‘Q‘ Report No R17 03 3053-C_ACT
W
AL
L '53;)
\/‘e &
‘/\O <
Sulﬁ?c‘t??b Full Notch Creep Tests (FNCT) under ACT conditions
"%s @ 2 on specimens from a 3-layer pipe OD 250 x 14.8 mm
v < (SDR 17) made from HDPE XRC 20 B.
Oo \?,’? (Supervision audit 1/2016)
AR
Q
4 +o<\
&O O
> ‘S}\
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o <
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Q
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‘ecognition as testing laboratory and further official
rgeognition wili be provided on written request.

HESSEL Ingenieurtechnik GmbH

Am Minsterwald 3
D-52159 Roetgen

Tel.: +49 2471 /920 22-0
Fax: +49 247179202219
E-Mail: info@hessel-ingtech de
Net: www.hessel-ingtech.de <
PAS 1075: A\\t/ﬂnative Installation
Ak
pi%gnc
PIPEC oL
Date: 24.03.2017
Responsible for test: A. Bongard
Author: Dipl. Ing. (FH) J. Akopjan

Managing director: Dr.-Ing. J. Hessel
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Further test specifications can be found in the documentation of testing.
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%
9 J, Preliminary Remarks
\'0(9 'C:,\

OA eﬁﬁ}objective of the investigation is the determination of the resistance to slow crack growth of

\)‘d\’}\ using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].
%,
Th?f E% represents an accelerated test method which allows the assessment of polymeric
matert %respect to their stress-crack behaviour.
G, ‘5?2,

The pipes %re\ﬁampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621/10. 25’245 66 /01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013,
K1465/09.201 Pl for water distribution made of polyethylene with enhanced stress crack

resistance (PE 10‘(%3 r alternatlve installation techniques, manufacturing group 14/15/16,

type 1/2).
<<>
’C‘?‘. @‘¢\
>
2 Basics of the Investigatioﬁ? & "750
OO O
[1] PAS 1075 Pipes §@om Polyethylene for alternative installation techniques —
(2009-04) Dnmensmﬂ\;; nical requirements and testing,
Beuth Verlaﬁfj% Berlin, Germany
[2] 2P 14.23.39 Certification sch@pe “Plastic pipe system (pressure pipes and fit-
(2015-03) tings)”, Edition: Marc&2015 Annex O: ZP 14.23.39 - Pressure pipes
made from Polyethyl (PE) for alternative installation technigques —
PE 100-RC, DIN CERT Berlin, Germany
[3] EN 12814-3 Testing of welded joints in theffgoplastics semi-finished products —
(2014-07) Part 3. Tensile creep test, Annex$.; Resistance to slow crack growth,
Beuth Verlag GmbH, Berlin, Germﬁ%(
[4 PAACT2.1-9 Accelerated Creep Test (ACT) - Acceléﬁ?ﬂgd test method to verify the
(2013-09) creep rupture strength of polyolefins (validggon included),
internal instruction for testing of HESSEL Ing8pieurtechnik GmbH,
Roetgen, Germany v
S
[5] DVS 2203-4 Testing of welded joints of thermoplastic panels and f?@es -
Supplement 2 Tensile creep test for resistance to slow crack growth ifighe full notch
2016-09 creep test (FNCT), DVS Media GmbH, Diisseldorf, Germa’ﬁ‘g%y
s
%
@
L\
7,
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o
S

‘):,8 Test sample
% <
O@ %%;layer pipes (Type 2/3 according to PAS 1075 [1]) with 4 blue stripes on the outside were
‘(;pr ded by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL Inge-
i%ﬂ%\g’nik on 09.06.2016. The pipes are characterised as described in table 1.

W O,
Samb@? “leayer Resin Batch Colour | Certificate of
o, Vo Batchcontrol
o”u;gia% | Total HDPE XRC20B | $213140009 | black .
C ceiﬁfy‘ﬂp\rSafeTM HE 3494 LS-H| 5150639 blue -
inside « @al HDPE XRC20B | $213140009 black -
>, Y
| EAA
Table 1; Test Sample® > o
C .é\
47 b,
RN
4 Specimen Preparation and Te’%tlﬁg Conditions
o, %
Specimens with parallel sides andvgﬁ arg-cross-sections (10 mm x 10 mm) were machined in

axial direction from the inside wall of xﬁ . Each specimen was notched perpendicular to the
arallel sides’ in middle of the test specifian higure 1).
P p Ye( (%Q_)

The tensile creep rupture tests 'E
were performed on 3 notched L1

specimens following EN 12814-3 %

Annex A [4] and the test A

instruction PA ACT 2.1-9 [5] P F
using a solution of NM5" in Oo

demineralised water (2/100, wiw) “5:/\(\ T
at (90 £ 0.5) °C. The specimens &

were loaded by a constant tensile

.
stress of (4.00 + 0.02) N/mm? ~ A Ciscumferential notch

-~

related to the remaining un- - Q?
notched cross-sections (ligament- PR ‘7(,\
area). The creep rupture times ,@\(\
were recorded. F
Figure 1: FNCT-specimen under constant{)@%
\(\

-
-~
-~
-

1 Mixture of anionic and cationic detergents
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%
9 8 Test Results
£
OL. %%\results of the tested specimens are given in table 2. The creep rupture times were statisti-
“’\Cca evaluated according to DVS 2203-4 supplement sheet 2 [6] to calculate the geometric
ﬁ%lue and the scattering factor. The geometric mean value of specimens in the Full Notch
Cr 'I‘%ts (FNCT) under ACT conditions is above the requirement of 160 hours in the pipe

stres g test following PAS 1075. The fracture surfaces of the specimens after the tests
are shownn§ure 2.
Wo\‘%’_@
Specimen- <Rufture time | Geometric | Scattering- Remark
designation K4 o~ L mean value [h] factor
C1 1890-02 Percentage of brittle fracture
C2 15W 1539.84 1.18 surface related to the liga-
C3 1294.’6@3‘3‘&\(1} ment-area > 30 %

>
Table 2: Results of tensile cree l%.l s on notched specimens (ACT)
in an agueous solutlonQ\Z Y% NMS5 at 90 °C and 4 N/mm?

specimen C1 specimen C2 o specimen C3
Figure 2: Top view of the fracture surfaces (one half of each specil%g)
Y
(\
. S
6 Conclusion >

The tested specimens from a 3-layer pipe (Type 2 according to PAS 1075) o;é%so X

14.8 mm (SDR 17) meet the requirement of 160 hours in the pipe stress crackmg% fol-

lowing PAS 1075. 4,
@

%,

*
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9 Q\Report No.: R17 03 3198-A_ACT
o]
®, e
L *?,?
«‘e\/\ &
o/
Suﬁ?c{’% Full Notch Creep Tests (FNCT) under ACT conditions on
‘%; “$ A specimens from a multilayer pipe (Type 2, 3-layer accord-
v c’%, ing to PAS 1075) OD 160 x 9.5 mm (SDR 17) made from
<. 2 BorSafe™ HE3490-LS-H (Supervision audit 1/2017)
Yo, &
Oy
7 +QC\
&O\z 0&
Client: Yo “2  KONTI HIDROPLAST®
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K4 9 74480 Gevgelija
& ﬁ)gpublic of Macedonia
OO O
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Author: Dipl. Ing. (FH) J. Akopjan ," ij ‘}
|
Managing director: Dr.-Ing. J. Hessel |/ fgy
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7
The test results in this report relate only to the items tested. < &>
Further test specifications can be found in the documentation of teisting. OL-
This report shall not be reproduced except in full without thelwri_ﬁén appréval of HESSEL Ingenieurtechnik. ¥
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9 \/'16\ Preliminary Remarks
> >
O[,. ‘%}objective of the investigation is the determination of the resistance to slow crack growth of
‘f;pi using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].
e,
Thsz (%5 represents an accelerated test method which allows the assessment of polymeric
materi respect to their stress-crack behaviour.
Q '5:9,
The pipe sz safnpled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. K1621
/10.2015/ K‘&ﬁ@{)m.zms { K1367 /1 01.2013, K1622 / 10.2015 / K1464 / 09.2013, K1465 /
09.2013, Pipesfﬁor V\@er distribution made of polyethylene with enhanced stress crack re-
sistance (PE 100- ﬁ’p\f\lternative installation technigues, manufacturing group 14/15/16, type

1/2). Y L
9
v %,
>
2 Basics of the Investigatioﬁy & "PO
(ORI
[1] PAS 1075 Pipes%@d?@om Polyethylene for alternative installation techniques -
(2009-04) Dimensior@s t nical requirements and testing,
Beuth Verlaﬁﬁ%, Berlin, Germany
» Q ‘c
[2] R16023051-G-P Test certificate o@pw material batch 20811724 made from BorSafe™
(22.07.2016) HE 3490-LS-H, HE'S%EL Ingenieurtechnik GmbH, Roetgen, Germany
>
[3] EN12814-3 Testing of welded joints ermoplastics semi-finished products —
(2014-07) Part 3: Tensile creep test, Annex A: Resistance to slow crack growth,
Beuth Verlag GmbH, Berlin, G’é;crpany
.5,;
[4] PAACT21-9 Accelerated Creep Test (ACT) - Aﬁ%{erated test method to verify the
(2013-09) creep rupture strength of polyolefins

idation included),
internal instruction for testing of HESS Ogenieurtechnik GmbH,

Roetgen, Germany a
k72
[5] DVS 2203-4 Testing of welded joints of thermoplastic panelé/\ and pipes —
Supplement 2 Tensile creep test for resistance to slow crack gréa'lh in the fuil notch
(2016-09) creep test (FNCT), DVS Media GmbH, Disseldorf, G%nany
%
A
%
C@O
L
¥
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Test sample

%j‘?ck multilayer pipe (Type 2, 3-layer according to PAS 1075 [1]) OD 160 x 9.5 mm (SDR 17)
<Wwitl4 blue stripes on the outside was provided by Konti Hidroplast in Gevgelija, Republic of
e@@ia and arrived at HESSEL Ingenieurtechnik on 24.02.2017. The pipe is characterised
as dgﬁcr@ed in table 1.
N
favd EN
Sample C\L‘é?‘g)r Resin Batch Colour Certificate of
N Batchcontrol
-] A
out§%e<’$%r8afe“‘ HE3490-LS-H 20B11724 black | R16 02 3051-G-P [2]
A | centre {BotSafe " HE3494-LS-H | 5160454 [ blue R16 01 3098-B-P
inside éséje}“" HE3490-LS-H 20B11724 black | R16 02 3051-G-P [2]

16)\2 £
)

Table 1: Test Sample C:?t &

b,

v %

< <

Specimen Preparation and Te%g‘%onditions
& O
2

Specimens with parallel sides and sq ss-sections (10 mm x 10 mm) were machined in

axial direction from the pipe. Each speci@en 6?5 notched perpendicular to the parallel sides in
middle of the test specimen (figure 1). <\O(p

The tensile creep rupture tests 5 %

were performed on 3 notched %

specimens following EN 12814-3

Annex A [3] and the test >

instruction PA ACT 2.1-9 [4] O(\ F
using a solution of NM5' in "5’\»

demineralised water (2/100, wiw) c(f\\ - -~

at (90 £ 0.5) °C. The specimens -~
were loaded by a constant tensile gl

stress of (4.00 £ 0.02) N/mm? ST ci%yi‘nferential notch
>

-

e

related to the remaining un- -~

-

notched cross-sections (ligament- .1 ;\s\\)
area). The creep rupture times

N

were recorded. F Q
Figure 1: FNCT-specimen under constant Io;%’\)

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3198-A_ACT Page 4 of 5
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'5*:0 ﬁ/gest Results
0.5
":;l' h%'?esults of the tested specimens are given in table 2. The creep rupture times were statisti-
g\aﬁ ﬁ@luated according to DVS 2203-4 supplement sheet 2 [5).The fracture surfaces of the
sp e%; after the tests are shown in figure 2.

% T
Specir'n%ﬂ-"«g!upture time | Geometric | Scattering- Remark
designati ¥ [h mean value [h] factor
A1 "%Lﬂg.ﬂ e Percentage of brittle fraf:ture
A2 Z02:70 710.15 (9.3 %) surface related to the liga-
A3 S&K@A ' ment-area > 30 %
'5{@ T fa

Tabhle 2: Results of tensTfé‘ r%p tests on notched specimens (ACT)
in an aqueous so tf?rﬂg( 2 % NM5 at 90 °C and 4 N/mm?

specimen A1 specimen A2 ‘Q‘ specimen A3
Figure 2: Top view of the fracture surfaces (one half of each sﬁ‘Qcimen)

N

<

Qs’«b

‘e
The tested specimens from a multilayer pipe (Type 2, 3-layer according@ PAS 1075) OD
160 x 9.5 mm (SDR 17) made from BorSafe™ HE 3490-LS-H meet the requi\r/gment of

6 Conclusion

160 hours in the the Full Notch Creep Test under ACT conditions. %
>
%,
o)
7
{@o

o

J,
Dac. No.: R17 03 3198-A_ACT Page 5of 5
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) (\,\
RS
Lo '?,9
\/\e &
\/‘O 9
Suﬁ?c?;zo Full Notch Creep Tests (FNCT) under ACT conditions on
"%s @ 2 specimens from a multilayer pipe (Type 2, 3-layer accord-
4 é‘? ing to PAS 1076) OD 250 x 14.8 mm (SDR 17) made from
OO \’,’? BorSafe™ HE3490-LS-H (Supervision audit 1/2017)
Yo &
Q.
37 +Q‘
&O\A C%P
Ciient; Yo 2 KONTI HIDROPLAST®
Q L*%\ Industriska bb
v 74480 Gevgelija
v < gpublic of Macedonia
OO e
SO
5 G
TN
‘;*?\;, 3
Xon, QC‘

HESSEL Ingenieurtechnik GmbH ‘Qplnformation regarding accreditation, certification,
recognition as testing laboratory and further official

Am Minsterwald 3 rgeognition will be provided on written request.

D-52159 Roetgen

Tel +49 2471 /920 22- 0
Fax: +49 2471 /920 2219 l'r:!nEnﬁﬁtEh
E-Mail: info@hessel-inotech de '(‘\cGERMANY
Net: www.hessel-ingtech.de &
PAS 1075: Akgrnative Installation
Al
PE?RC
PIPE C oL
Date: 16.06.2017
Responsible for test: D. Cormann
Author: Dipl. Ing. (FH) J. Akopjan

Managing director: Dr.-Ing. J. Hessel

The test results in this report relate only to the items tested.
Further test specifications can be found in the documentation of testing.
This report shall not be reproduced except in full without the w'ri/ttén approval of HESSEL Ingenieurtechnik.
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%,
g A Preliminary Remarks
\'0{9 ‘C:)
OA\ %\sbjective of the investigation is the determination of the resistance to slow crack growth of
\’\d\s/l\ using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].
.5)
Th?f 65 represents an accelerated test method which allows the assessment of polymeric
matert @wgrespect to their stress-crack behaviour.
NS |
The pipes Q‘erefs‘ampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621/10. 2@&5!@#366/01 2013/ K1367 / 01.2013, K1622 / 10.2015 / K1464 / 09.2013,

K1465 /709, 201 for water distribution made of polyethylene with enhanced stress crack
resistance (PE 108)@) r alternatwe installation techniques, manufacturing group 14/15/16,
type 1/2).
<o
{:?L @¢
>
2 Basics of the lnvestigatioﬁy .
<& &
OO )

[1] PAS 1075 Pipes é)@om Polyethylene for alternative installation techniques -

(2009-04) Dimensioﬂ}% nical requirements and testing,

Beuth Verlaie , Berlin, Germany
A ‘Q‘ >

[2) R1602 3051-G-P  Test certificate opafaw material batch 20B11724 made from BorSafe™

(22.07.2016) HE 3490-LS-H, HI:’S%EL Ingenieurtechnik GmbH, Roetgen, Germany
[3]1 EN12814-3 Testing of welded joints ermoplastics semi-finished products —

(2014-07) Part 3: Tensile creep test, Annex A: Resistance to slow crack growth,

Beuth Verlag GmbH, Berlin, G?é;many
o}

[4] PAACT21-9 Accelerated Creep Test (ACT) - A{c?erated test method to verify the

(2013-09) creep rupture strength of polyolefing

% ation included),
internal instruction for testing of HESS gngenleunechnlk GmbH,
Roetgen, Germany

‘%

[6] DVS 2203-4 Testing of welded joints of thermoplastic panel§/\ and pipes —
Supplement 2 Tensile creep test for resistance to slow crack gré&th in the full notch
(2016-09) creep test (FNCT), DVS Media GmbH, Disseldorf, G%j'nany

9,
%,
%
C@O
L
7,
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$6



HESSEL

Ingenleurtechnikm

<
9 ‘?:,8 Test sample
Q

%
Op%%g( multilayer pipe (Type 2, 3-layer according to PAS 1075 [1]) OD 250 x 14.8 mm (SDR 17)
\)‘Cwi 4 blue stripes on the outside was provided by Konti Hidroplast in Gevgelija, Republic of
éﬂg\ia and arrived at HESSEL Ingenieurtechnik on 24.02.2017. The pipe is characterised
as dgﬁcr:@ed in table 1.
&, P
@
Sample (\L‘éy;r Resin Batch Colour Certificate of
% N 2% i Batchcontrol
out&%g :QgrSafe“" HE3490-LS-H 20B11724 black |R16 02 3051-G-P [2]
B | centre 4Bof3afe™ HE3494-LS-H 5160454 blue [ R16 013098-B-P
inside ASQIe’T" HE3490-LS-H 20B11724 black |R16 02 3051-G-P [2]
f@@ lﬂ'&
Table 1: Test Sample (,5;& 3
P,
v %
< [
4 Specimen Preparation and Te%g‘%ondltlons
< N

Specimens with parallel sides and squgse

axial direction from the inside wall of the%j-p ach specimen was notched perpendicular to the
parallel sides in middle of the test specimé

The tensile creep rupture tests o

were performed on 3 notched %

specimens following EN 12814-3

Annex A [3] and the test >

instruction PA ACT 2.1-9 [4] A

using a solution of NM5' in ’5’(\
demineralised water (2/100, wiw) C\é\

at (90 + 0.5} °C. The specimens -~
were loaded by a constant tensile gl

stress of (4.00 + 0.02) N/mm? A ci%yﬁ,fe,emia. notch
related to the remaining un- = >

notched cross-sections (ligament- PR 5y

area). The creep rupture times / g

were recorded. F

e

Figure 1. FNCT-specimen under constant Io%’ #N

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3198-B_ACT Page 4 of 5
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est Results
OA N
J h&Yesults of the tested specimens are given in table 2. The creep rupture times were statisti-
luated according to DVS 2203-4 supplement sheet 2 {5]. The fracture surfaces of the
sp%t af‘ter the tests are shown in figure 2.

Specum%n ﬂ?\ﬁupture time Geometric Scattering- Remark
designati [n] mean value [h] factor
15 -
B1 _‘?‘_‘1‘@52.51 1145 Percentage of brittle fraf:ture
B2 (1\,253 95 1207.62 (14.5 %) surface related to the liga-
B3 1@9‘@) oo ment-area > 30 %

NG
Table 2: Results of tensT%‘ réép tests on notched specimens (ACT)
in an aqueous so 394952 % NMS5 at 90 °C and 4 N/fmm?

specimen B1 specimen B2 \,\ specimen 83
Figure 2: Top view of the fracture surfaces (one half of each sp'chmen)

6 Conclusion

The tested specimens from a multilayer pipe (Type 2, 3-layer accordin PAS 1075) OD
250 x 14.8 mm (SDR 17) made from BorSafe™ HE 3490-LS-H meet the requ\gement of

160 hours in the Full Notch Creep Test under ACT conditions. (%
\)~
%,
%
: @@
&5
v,
Doc. No.: R17 03 3198-B_ACT Page 50of 5
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nformation regarding accreditation, certification,
O, recognition as testing laboratory and further official
recognition will be provided on written request.
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9 {’Q Report No R19 02 3618-B_Scratch
o)
B
@)
N
«‘e\/\"p@
O ‘570
Su ct?b External Protective Layer Scratch Test
(%& fP\/\ according to Annex A6 of PAS 1075 on
V?O‘fy a Type 3 pipe OD 110 x 10 mm (SDR 11)
&% made from BorSafe™ HE3490-LS-H
'?\,99 &, (Type Test)
q
Client: <<)O CO& KONTI HIDROPLAST®
‘e’%} \/“[) Industriska bb
'S
C,?J%\ 1480 Gevgelija
9 ?gepublic of North Macedonia
< [
O, &
%%
(N s
s

HESSEL Ingenieurtechnik GmbH "(;é ¢
Am Minsterwald 3 -
D-52159 Roetgen 6‘\/\1

Tel: +49 2471 /920 22- 0
Fax: +49 2471 /920 2219 lnHae%:‘inssEk
E-Mail: info@hessel-ingtech. de GERMANY
Net: www.hessel-ingtech.de
™ PE 100-RC
PiP NTROL
‘?4»
>
Date: 26.03.2019
Responsible for test: R. Cardenas / :
Author: Dipl. Ing. (FH) J. Grieser I.' C

Managing director:

The test results in this report relate only to the items tested.

Testing and evaluation of test results have been carried out in the period of time from

30.01.2018 (installation of samples) to 26.03.2019 (reporting).

Dr.-ing. J. Hessel

Further test specifications can be found in the documentation of testing.

This report shall not be reproduced except in full without the. written approval of HESSEL Ingenieurtechnik.
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%
%9 \Q‘ 1 Preliminary Remarks
D
Of, ‘?%objective of the investigation is the determination of the scratch depth into the surface of a
":pr ctive layer after a defined blade has scratched the Type 3 pipe under constant load and

p:gﬁﬁ@e External Protective Layer Scratch Test is described in Annex A6 of PAS 1075 [1].

'?\,p O
The psﬁ?s@i( an additional external protective layer (Type 3 according to PAS 1075) were
sample f@{ initial approval according to the certification program ZP 424 [2] by Dark Heisel
from MPA é’armﬂtadt (Report-no. K 18 ...).

*?% ‘Qf*o
. S
2 Basics of the mj%atlon
A
[11 PAS1075 Q\ Rpes made from Polyethylene for alternative installation techniques —
(2009-04) ¥ Duﬂgpsions. technical requirements and testing, Annex A 6: Descrip-
ﬁo d@pe External Protective Layer Scratch Test,
Beﬁvwag GmbH, Berlin, Germany
"y‘c l'PO
[2] ZP-424 Certifica@p‘ﬁrggram ZP 424, |ssue 5, Polyethylene pipes for alterna-
(16.08.2018) tive installﬂﬁp,n téahniques based on PAS 1075:2009-04, Staatliche
Materialprufuﬁgsaﬁ‘stalt Darmstadt
P
{3] ZP14.23.39 Certification sché‘m%\“Plastic pipe system (pressure pipes and fit-
(2017-05) tings)”, Edition: Marci 2015, Annex O: ZP 14.23.39 - Pressure pipes
made from Polyethylerfg{PE) for alternative installation techniques —
PE 100-RC, DIN CERTCO, Berlin, Germany
‘)’O
[4] R1802 3443-R-P  Test certificate of raw materialg?gh 20B12873 made from BorSafe™
(17.05.2018) HE3490-1.S-H, HESSEL Ingenie R%thik GmbH, Roetgen, Germany
N
[51 PASMR 2.5-3 External protective layer scratch test 'a%ﬁgrding to PAS 1075, An-
(2013-09) nex AB, internal instruction for testing of I4§SSEL Ingenieurtechnik
GmbH, Roetgen, Germany '9.1?
Sa
3 Test sample ‘AO

Black plain solid wall pipes OD 110 x 10 mm (SDR 11) with an additional external prtﬁective
layer (Type 3 according to PAS 1075) were provided by Konti Hidroplast in Gevgelija, @public
of North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipes a{\e)
characterised as described in table 1 and 2. e &
<E\O
L
7,

Doc. No.: R18 02 3618-B_Scratch Page 3 of 6
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O
g ‘z\/é Sample | Layer" Raw Material | Colour | Measured wall- | Number Pipe
‘?p “Ia material" batch" thickness [mm)] | of pipes | Length [m]
Or ™
\»ﬁ%, inside | 2OrSa®™ | 0812873 | black | 10.44 ... 11.04
< HE3490-L5-H
@1%}08 additional | BorECO™ . Lz
< 33...1.
"7«9, 2. external BA212E 63180238 | blue 1.33 ... 1.51
SGARLP
o
Table 1: ample
Table 1; gfy% p

The BorSafe‘ﬂaiglfngﬁBH was tested at HESSEL Ingenieurtechnik and meet the require-
ment of 400 hofrs inthe Full Notch Creep Test (FNCT) under ACT conditions for PE 100-RC
materials accordin t&@ DIN CERTCO certification scheme [3], proved by the test cerificate
R18 02 3443-R-P [4 r?@ "\A

fa\/ RN
Signature ¥

Sample
= 2426/ 2427/ 2428/ @9/ 2433 / 2438/ 2439/ 2456 = KONT| HIDROPLAST
3618-B | MACEDONIA DV TV DIN EN 12201-2 PN16 PE100RC TYPE 3
PP PEELABLE LAY /S@;H 2110 X 10.0 GRADB101806343
Table 2: Signature on the outside su@g &df the pipe sample
Q
4 Specimen Preparation and Testing Conditions
S
\)\
uwy
s 045 %
0,25 -
e 1
i //\%oy
i i %,
@\(ey
2 2
- Q)
™~ ry¢
s
S

2
Figure 1. Blade geometry @\/‘O
9
C@O

L

7,
1} Information according to the sample submission form of MPA Darmstadt
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&
g \?\’/\ The cratch tests were performed according to Annex A6 of PAS 1075 and the test instruction
&«? <, A SMR 2.5-3 [5] of HESSEL Ingenieurtechnik on 3 samples. The scratch depth of the blade
OL. re 1) into the surface of the external layer was measured at a distance of 800 mm from the
‘Qs\/k ng point. The general test parameters are characterised as described in table 3 and 4.
A,'?OA
'?f‘gff%[\ameter Value Unit
SGhrateh speed 100 mm/min
Minimur’qyé@;h length 600 mm
Table 3: Teﬁ@gl@_frgeters
< ‘C\o
Pipe Diametenz °A Weight Unit
32-90 mm 6’ AN 4 kg
110-160 mm b+ 6‘3}) 6 kg
> 180 mm 29 \(?p 12 kg
v o
Table 4: Load of the blade OQ? <
< 2 O,
2.8
9
5 Test Results -?’\,x o
<\ <

The applied load and the measured scratch @pth of the blade into the protective layer at a
distance of 600 mm from the starting point are gqs:gtn in table 5.

07

Sample No.| Load of | External protective layer ﬁﬁsidual Scratch depth | Scratch depth
the Blade| thickness before testing |thickgess| of the blade | of the blade
[ka] [mm] [mrfs)  (mm] (%]
B.1 6 1,287 1,265 ¥, 0,022 1,7
B.2 6 1,398 1,380 | 20,018 1,3
B.3 6 1,214 1,197 0017 1,4
Meanvalue| 6 1,300 1,281 0,048, 1,5
. "%
Table 5: Results of the protective layer scratch tests s
o

The measured thickness of the selected protective layers is between 1.21 and 1?{5) mm, which is
above the minimum requirement {2 0.8 mm) according to PAS 1075, Annex A6.

The measured scratch depth of the blade after the tests is between 1.3 % and 1.7 % o ; orig-
inal thickness of the external protective layer and does not exceed the requirement of 75

the original thickness according to PAS 1075, Annex AB.

<§‘

%
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o
g Q‘ 6 Conclusion
(?PO \ij—\
L\-) tested Type 3 pipe OD 110 x 10 mm (SDR 11) made from BorSafe™ HE3490-LS-H met

%
S
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o
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=9 ‘2’\/% Report No R19 02 3618-B2_ACT
o)
(POL??S’
\/‘e '%s
e
o, 7
Suﬁ?c{fzo Full Notch Creep Tests (FNCT) under ACT conditions
"%s \'9@ on specimens from a pipe OD 110 x 10 mm (SDR 11)
v v'j? made from BorSafe™ HE3490-LS-H with an external
OO \2’5, protective PP-layer (Type 3 according to PAS 1075)
9
‘?y‘-é}f*o (Type Test)
< C\O
O?) ‘_p{\
Client: Yo ¥4 KONTI HIDROPLAST®
(o) \_?Lﬁéé)lndustriska bb
v ?1’5@0 Gevgelija
Cd(?\epgblic of North Macedonia
g, P
< A O\/%s
?’ L O
Vo2
X, %
HESSEL Ingenieurtechnik GmbH ~O,. Information regarding accreditation, certification,

Am Minsterwald 3
D-52159 Roetgen

Tel.: +49 247117920 22-0
Fax: +40 2471 /920 2219
E-Mail: info@hessel-ingtech.de
Net; www_hessel-ingtech.de
Date:

Responsible for test:
Author:

Managing director:

The test results in this report relate only to the items tested.

(aecognition as testing laboratory and further official
rgeognition will be provided on written request.

a
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PAS 1075: Awnative installation

PE%*RC
PIPE COBIROL

25.03.2019
R. Cardenas
Dipl. Ing. (FH) J. Grieser
Dr.-Ing. J. Hessel

Testing and evaluation of test results have been carried out in the period of time from

<&
to 25.03.2019 (reporting).

05.02.2019 (installation of samples) O o
Further test specifications can be found in the documentation of testing: <
This report shall not be reproduced except in full without the w;iﬁen approval of HESSEL Ingenieurtechnik. .
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9 Q\/\Prellmlnary Remarks
{POA‘ %e objective of the investigation is the determination of the resistance to slow crack growth of
«\Cpﬁ?gs using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

0

v
Th@t? represents an accelerated test method which allows the assessment of polymeric
mate vﬂ\)h respect to their stress-crack behaviour.
e

e
e}

4
The pipesoﬁith%g additional external protective layer (Type 3 according to PAS 1075) were

sampled for bﬁgln@g‘l approval according to the certification program ZP 424 [2] by Dark Heisel
from MPA Darmétad{{Report-no. K 18 ...).
&O\), %
AL
2 Basics of the Inveﬁ?ati‘gn
¥ %, N |
[11 PAS 1075 Ripesade from Polyethylene for alternative installation techniques —
(2009-04) Din@ns@‘ns. technical requirements and testing,
Bethc‘\éen%g GmbH, Berlin, Germany
AP O
[2] ZP-424 Certificatioﬁjyr"c{)\m m ZP 424, Issue 5, Polyethylene pipes for alterna-
(16.08.2018) tive installatierﬁ’@teaf%aiques based on PAS 1075:2009-04, Staatliche
Materialprifun talt Darmstadt
(3] ZP 14.23.39 Certification schemedPlastic pipe system (pressure pipes and fit-
(2017-05) tings)”, Edition: March @%1?5 Annex O: ZP 14.23.39 - Pressure pipes
made from Polyethylene (PE) for alternative installation techniques —
PE 100-RC, DIN CERTCO, Bgrlin, Germany
OO
[4] R18 02 3443-R-P  Test certificate of raw material ba’%g'0812873 made from BorSafe™
(17.05.2018) HE3490-LS-H, HESSEL Ingenieurt \nik GmbH, Roetgen, Germany
[5] EN12814-3 Testing of welded joints in thermoplasticsfgmi-finished products —
(2014-07) Part 3: Tensile creep test, Annex A: Resista(a?e to slow crack growth,
Beuth Verlag GmbH, Berlin, Germany >
S
[6] DVS 2203-4 Testing of welded joints of thermoplastic panels and pjpes —
Supplement 2 Tensile creep test for resistance to slow crack growth fg,the full notch
2016-09 creep test (FNCT), DVS Media GmbH, Disseldorf, Ge?%uy

[71 PAACT2.1-9 Accelerated Creep Test (ACT) - Accelerated test method to%vg the

(2013-09) creep rupture strength of polyolefins (validation included), 9
internal instruction for testing of HESSEL Ingenieurtechnik GmbH, C@
Roetgen, Germany O,
7,
Doc. No.: R19 02 3618-B2_ACT Page 3 of 5

Sl



HESSEL

lr‘lgeniel.lrteci”\”" T i

&
v?{o \,3\ Test sample
@ o . . » .
OL- @?black plain solid wall pipe OD 110 x 10 mm (SDR 11) with an additional external protective
@é’ﬁ@ayer {Type 3 according to PAS 1075) was provided by Konti Hidroplast in Gevgelija, Re-
Ilay%f North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipe is
ch

ed as described in table 1.

@A P
Samplé \X)er” Raw Material | Colour | Measured wall- | Number Pipe
material" batch" thickness [mm] | of pipes | Length [m]
™
m%a@f BorSate ™ | 0812873 | black | 10.44 ... 11.04
(LHE3490-LS-H
3618-B2 1 0.2
additional,[CBorECO™ | 0 01038 | blue | 1.33.. 151
externalp,, YBA212E R

P
<.
7 %\z
NG
The BorSafe batch 20B12873 g;%,te,s:ted at HESSEL Ingenieurtechnik and meet the require-
ment of 400 hours in FNCT under'&@’fp nditions for PE 100-RC materials according to the DIN

CERTCO certification scheme [3], prtS:)f;se}L the test certificate R18 02 3443-R-P [4).
N

; B 2
4 Specimen Preparation and Testing Condﬁﬁ)ns

Table 1. Test sample

Specimens with a width of 10 mm
were machined from the pipe with
parallel sides in axial direction. The
thickness of the specimens corre-
sponds to the thickness of the pipe
at the sampling location

(10.4 ... 11.0 mm) without external
protective layer which has been
removed from the specimens be-

fore measuring. Each specimen
was notched perpendicular to the Figure 1: FNCT-specimen undé{f«constant load
parallel sides’ in middle of the test *‘9\»

specimen (figure 1). The tensile creep rupture tests were performed on 3 notche® specimens

following EN 12814-3 Annex A [5], supplement 2 {6] of the technical code DVS 25%: and the

test instruction PA ACT 2.1-9 [7] using a solution of NM52) in de-mineralised water (2/100, w/w)

at (90 + 0.5) °C. The specimens were loaded by a constant tensile stress of (4.00 + 0.0?3,N:’mm2

related to the remaining un-notched cross-sections (ligament-area). The creep rupture tim)‘g

were recorded.

<
&

v,

1) Information according to the sample submission form of MPA Darmstadt
2) Mixture of anionic and cationic detergents

Doc. No.: R19 02 3618-B2_ACT Page 4 of 5
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- » {% Test Results
o)

(pOA‘ Vi\ye results of the tested specimens are given in table 2. The creep rupture times were statisti-
\/‘ggéﬁy\evaruated according to supplement 2 of the technical code DVS 2203-4 to calculate the
g@m@gc mean value and the scattering factor.
\?>
The fgom@\y\lc mean value of specimens in the Full Notch Creep Tests (FNCT) under ACT con-
dltlons‘g abeyg the requirement of 195 hours in the pipe stress cracking test according to the
certificatio cl%ne ZP 424 of MPA Darmstadt. The fracture surfaces of the tested specimens

are shown inﬁgt&g%
"?L

@
Specimen- Rﬁﬁgﬁ%[ne Geometric | Scattering- Remark
designation L, Y7, | mean value [h] factor
B2.1 589‘i0 1.0668 Percentage of brittle fracture
B2.2 663. 00"?‘ "'4, 615.59 (6; 7 %) surface related to the liga-
B2.3 597.27 «P ’ ment-area > 30 %
Table 2. Results of tensile cree n notched specimens (ACT)

in an aqueous solut|on o N 5 at 90 °C and 4 N/mm?

inside pipe wall - - - - - - - -

Specimen B2.1 Specimen B2.2 Q?% Specimen B2.3
Figure 2: Top view of the fracture surfaces (one half of each specimen) ‘/\@
'
>

6 Conclusion

The tested specimens from a pipe OD 110 x 10 mm (SDR 11} made from BorSafe™ %
HE3490-LS-H with an external protective PP-layer (Type 3 according to PAS 1075) meet,

the requirement of 195 hours in the pipe stress cracking test according to the certifica- o;\
tion scheme ZP 424 of MPA Darmstadt. .

Doc. No.: R19 02 3618-B2_ACT Page 5 of 5
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9 ‘Q‘ Report No.: R19 02 3618-C_ACT
g
(POL\\/;?S’
(\é ‘%\
0, 7
Q,
Stl‘ﬁ;pgﬁ%o Full Notch Creep Tests (FNCT) under ACT conditions
"%; @ & on specimens from a pipe OD 400 x 36.4 mm (SDR 11)
K4 cﬁy, made from BorSafe™ HE3490-LS-H with an external
OO \3’5, protective PP-layer (Type 3 according to PAS 1075)
9
‘?y“é\vt‘% (Type Test)
N
O\» \9\2
Client: '?@ L KONTI HIDROPLAST®
Q'S’L‘%% Industriska bb

7 %?80 Gevgelija
epublic of North Macedonia
OO Ry

0
< N
> ¢
s o
\)‘,\ Q/‘
HESSEL Ingenieurtechnik GmbH K’O«p Information regarding accreditation, certification,
recognition as testing laboratory and further official
Am Munsterwald 3 {p}ognition will be provided on written request.
D-52159 Roetgen %
Tel.: +49 2471/92022-0
Fax: +49 2471 /920 2219 nuE lgrlsucErk
E-Mail: info@hessel-ingtech.de
Net: www.hessel-ingtech.de o
PAS 1075: Aisernative Installation
Al
PH200-RC
PIPE C%IROL
Date: 29.03.2019
Responsible for test: R. Cérdenas
Author: Dipl. Ing. {FH) J. Grieser
Managing director: Dr.-Ing. J. Hessel

The test results in this report relate only to the items tested.

Testing and evaluation of test results have been carried out in the period of time from <
05.02.2019 (installation of samples) to 29.03.2019 (reporting). @O
Further test specifications can be found in the documentation of testing. %‘?
This report shall not be reproduced except in full without the written approval of HESSEL Ingenieurtechnik .
Doc. No.: R19 02 3618-C_ACT Page 1 of 5
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Preliminary Remarks

A\%e objective of the investigation is the determination of the resistance to slow crack growth of

using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

17
IQ represents an accelerated test method which allows the assessment of polymeric

materials \ﬁl\}h respect to their stress-crack behaviour.

The pipe Qég

9

méyt was sampled for the initial approval according to the certification program ZP

424 [2] by D%H@gfl from MPA Darmstadt (Report-no. K 18 ...).

O
<
&O >

2 Basics of the Inv%\lpg’gion

[1]

2]

i3]

s
PAS 1075 (:5)450 s made from Polyethylene for alternative installation technigues —
b

(2009-04)

ZP-424
(16.08.2018)

ZP 14.23.39
(2017-05)

ions, technical requirements and testing,
Be@toh Qerlag GmbH, Berlin, Germany
)

S P
Certifi&}\;opprogram ZP 424, Issue 5, Polyethylene pipes for alterna-
tive install%jo chnigues based on PAS 1075:2009-04, Staatliche

Materialpruf% égsta!t Darmstadt

O
Certification sch@me “Plastic pipe system (pressure pipes and fit-
tings)”, Edition: Mard&.2015, Annex O: ZP 14.23.39 - Pressure pipes
made from Polyethyl {PE) for alternative installation techniques -
PE 100-RC, DIN CERTED, Berlin, Germany

>
Test certificate of raw materia%atch 20B12873 made from BorSafe™

[4] R1802 3443-R-P
(17.05.2018) HE3490-LS-H, HESSEL Ingeniéifégchnik GmbH, Roetgen, Germany
&
N\
[5] EN 12814-3 Testing of welded joints in thermopla semi-finished products —
(2014-07) Part 3: Tensile creep test, Annex A: Resi%g:mce to slow crack growth,
Beuth Verlag GmbH, Berlin, Germany Qj
>
[6] DVS 2203-4 Testing of welded joints of thermoplastic panelsg&c; pipes —
Supplement 2 Tensile creep test for resistance to slow crack growth) in the full notch
2016-09 creep test (FNCT), DVS Media GmbH, Diusseldorf, many
\)\
[7] PAACT21-9 Accelerated Creep Test (ACT) - Accelerated test method tgiwverify the
(2013-09) creep rupture strength of polyolefins (validation included),
internal instruction for testing of HESSEL Ingenieurtechnik G .
Roetgen, Germany 'C\@
/2
v,
Doc. No.: R19 02 3618-C_ACT Page 3of 5
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9 8 Test sample
% <
QO egment from a black plain solid wall pipe OD 400 x 36.4 mm (SDR 11) was provided without
L
(‘éh'e%additional external protective layer" by Konti Hidroplast in Gevgelija, Republic of North Mac-
e@?nig nd arrived at HESSEL Ingenieurtechnik on 14.01.2019. The segment is characterised
as@@scﬁged in table 1.

(P@A x
Samplé ,\l_‘éyerz) Raw Material | Colour | Measured wall- | Number |  Segment
% ‘%’9 material? batch? thickness [mm] | of pipes | dimensions [m]
Y, &, BorSafe™
i -+ 20B12873 | black 38.5... 39,
srac | "9 ®E3490-L5-H ac W31 0.25 x 0.25
externalp, ¢ -V K )] X))
95 7T
Table 1: Testsample®,
C O
v

>
The BorSafe batch 208128':"? gaﬁ}gested at HESSEL Ingenieurtechnik and meet the require-

ment of 400 hours in FNCT un G conditions for PE 100-RC materials according to the DIN
CERTCO certification scheme [3],@0?@5@3{ the test certificate R18 02 3443-R-P [4].
\)‘\?> L@O
Vo "2
E <
4 Specimen Preparation and Testing Coﬁgilﬁ\s

Specimens with a square cross section of 10 am x 10 mm were machined from the inside of
the pipe with parallel sides in axial direction. Ea ecimen was notched perpendicular to the
parallel sides’ in middle of the test specimen (figur

The tensile creep rupture tests were ?’O
performed on 3 notched specimens C
following EN 12814-3 Annex A [5], \’%\
supplement 2 [6] of the technical A
code DVS 2203 4 and the test
instruction PA ACT 2.1-9 [7] using a
solution of NM5® in de-mineralised
water (2/100, w/w) at (90 £ 0.5) °C,

The specimens were loaded by a F

constant tensile stress of )

(4.00 1 0.02) N/mm? related to the Figure 1: FNCT-specimen under consQ%Ioad

remaining un-notched cross-sections e

{ligament-area). The creep rupture times were recorded. *?S,
(\

O
P
1) The segment was produced as type 3 pipe with an external protective PP-layer, but shipped without
the layer, because it fell off the pipe after cutting, according to the information given in the sample sugxob

mission form of MPA Darmstadt. <
2) Information according to the sample submission form of MPA Darmstadt. )
3) Mixture of anionic and cationic detergents
Doc. No.: R19 02 3618-C_ACT Page 4 of 5
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*S’\,o ‘(2\ Test Results

(POA Cﬁye results of the tested specimens are given in table 2. The creep rupture times were statisti-
\/‘ééﬁysevaluated according to supplement 2 of the technical code DVS 2203-4 to calculate the
g@mgg\uc mean value and the scattering factor.

The ﬁb@bm@}lc mean value of specimens in the Full Notch Creep Tests (FNCT) under ACT con-
d|t|ons‘g the requirement of 195 hours in the pipe stress cracking test according to the
certlflcatlc%scl@'ne ZP 424 of MPA Darmstadt. The fracture surfaces of the tested specimens

are shown mvﬂggg%

s
Specimen- Rf‘@td’l@k‘st;me Geometric | Scattering- Remark
designation h] ‘/\A mean vaiue [h] factor
C1 104047 o Percentage of brittle fracture
=<3 1.0894 .
c2 1231.2% (p\;s 1121.63 (8.9 %) surface related to the liga-
c3 1101.49 V| * 2 = ment-area > 30 %

Table 2: Results of tensile creeﬁ%pﬁpon notched specimens (ACT)
in an aqueous solution o ‘;QMS at 90 °C and 4 N/mm?

inside pipe wall 2
Specimen C1 Specimen C2 Qy Specimen C3
Figure 2: Top view of the fracture surfaces (one half of each specimen)'%,x
S
ﬁ%
6 Conclusion ’e

The tested specimens from a pipe OD 400 x 36.4 mm (SDR 11) made from BorSa;ESbo
HE3490-LS-H with an external protective PP-layer! (Type 3 according to PAS 1075) nidet
the requirement of 195 hours in the pipe stress cracking test according to the certifica- %

2
tion scheme ZP 424 of MPA Darmstadt. 9
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2y “>». Report No.: R19 02 3618-D_Scratch
'« <:).
0. %
(\é ‘%s
‘)‘O < o
Su ct?’o External Protective Layer Scratch Test
"%\ *’?\/\ according to Annex A6 of PAS 1075 on
K4 o ‘7:.} a Type 3 pipe OD 315 x 18.7 mm (SDR 17)
&% made from BorSafe™ HE3490-LS-H
T L@+ (Type Test)
Vol
Client: .5 KONTI HIDROPLAST®
> d‘@ .
<9 o XL Industriska bb
>

C,?u‘%s 1480 Gevgelija
9 ?{Bepublic of North Macedonia
&

<

OO &\’P

'S?C\ C
o
~?’ L@O
Vo2

HESSEL Ingenieurtechnik GmbH “/\% Q‘Cinformation regarding accreditation, certification,

C\O recognition as testing laboratory and further official
Am Munsterwald 3 T recognition will be provided on written request.

D-52159 Roetgen $y

Tel.: +49 2471 /920 22- 0 -

HESSEL

Fax: +48 2474 / 920 2219 ngarigurtochnik
E-Mail: info@hessel-ingtech de GERMANY
Net: www.hessel-ingtech.de
™ pE 100-RC

PiP NTROL
Date: 26.03.2019
Responsible for test: R. Cardenas
Author: Dipl. Ing. (FH) J. Grieser
Managing director: Dr.-Ing. J. Hessel

The test results in this report relate only to the items tested.

Testing and evaluation of test results have been carried out in the period of time from 04/,
29.01.2019 (installation of samples) to 26.03.2019 (reporting). <
Further test specifications can be found in the documentation of testing, @O
This report shall not be reproduced except in full without the written‘approval of- HESSEL Ingenieurtechnik. %?
Doc. No.: R18 02 3618-D_Scratch Page 1 of 6
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o 1 Preliminary Remarks

D
OA #%objective of the investigation is the determination of the scratch depth into the surface of a

2
e}

‘/\dsr ctive layer after a defined blade has scratched the Type 3 pipe under constant load and

p:gﬁlfd' he External Protective Layer Scratch Test is described in Annex A8 of PAS 1075 [1].
"?\,p ?)O
The pk ﬁith an additional external protective layer (Type 3 according to PAS 1075) was sam-

pled for the iMifial approval according to the certification program ZP 424 [2] by Dark Heisel from
MPA DarnfstadtgReport-no. K 18 ...).

*?% “Qf‘o
. 5
2 Basics of the @\gﬁ‘gaﬂon
A
[11 PAS 1075 \/\C Hpes made from Polyethylene for alternative installation techniques -
(2009-04) 4 Duﬂgpsions, technical requirements and testing, Annex A 6: Descrip-
‘t?o o%e External Protective Layer Scratch Test,
Be%[vtl\vedag GmbH, Berlin, Germany
"?@ (po
[2] ZP-424 Certifica*@u‘ﬁfggram ZP 424, Issue 5, Polyethylene pipes for alterna-
(16.08.2018) tive installéfgn t%hniques based on PAS 1075:2009-04, Staatliche
Materialprufu@sad‘stalt Darmstadt
K
[3] ZP 14.23.39 Certification scheme_"Plastic pipe system (pressure pipes and fit-
(2017-05) tings)”, Edition: Marck’2015, Annex O: ZP 14.23.39 - Pressure pipes

made from Polyethylerfez{PE) for alternative installation techniques —
PE 100-RC, DIN CERTCO, Berlin, Germany

>
@)

[4] R18 02 3443-R-P  Test certificate of raw materialg?ch 20B12873 made from BorSafe™

(17.05.2018) HE3490-LS-H, HESSEL Ingenie gt%ghnik GmbH, Roetgen, Germany
~

[51 PASMR25-3 External protective layer scratch test %rding to PAS 1075, An-

(2013-09) nex AB, internal instruction for testing of quSSEL Ingenieurtechnik
GmbH, Roetgen, Germany 4\,{\
Sy
3 Test sample ?b

A black plain solid wall pipe OD 315 x 18.7 mm {SDR 17) with an additional externa ‘*ﬁrotective
layer (Type 3 according to PAS 1075) was provided by Konti Hidroplast in Gevgelija, Kgpublic
of North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipe isﬁ‘%'-
acterised as described in table 1 and 2.

2
A
7

-
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&,
=9 ‘?’Q\ Sample | Layer" Raw Material | Colour | Measured wall- | Number Pipe
"?po 4N material batch" thickness [mm] | of pipes | Length [m]
T™
[i»:?ff’@ inside H:’;ggfis ;| 20812873 | black | 19.24 ... 19.48
g -LS-
IR0 — 1 1.2
'l BorECO™
2 ¢~ | additiona ‘
'?ep:?é) external BA212E 63180619 | blue 3.54..456
T A
Table 1? C‘l:égy\gample
N/

The BorSafe'ﬁa;tthv?pBQB?S was tested at HESSEL Ingenieurtechnik and meet the require-
ment of 400 hours jrithe Full Notch Creep Test (FNCT) under ACT conditions for PE 100-RC
materials accordin @‘9 DIN CERTCO certification scheme [3], proved by the test certificate
R18 02 3443-R-P [4 .f%) \)Z.

(\\/‘ RN
Sample | Signature ¥ <
= 1520 = KONTFHI PLAST MACEDONIA DVGW TW DIN EN 12201 2
3618-D | PN10 PE 100 RCQDY FE 3 PP PEELABLE LAYER SDR 17 8315 X
18.7 GRAD B 10 189,692 3
N
Table 2; Signature on the outside su Be@;the pipe sample
Q
4 Specimen Preparation and Testing Conditions
Sx
@
)
2 045 I %
0,25 “ = .
. — LaE 1
: '/\)E)r‘y
a %
@\«E?L
g %
- (@
S « A
‘2'
o

d "%

@2 >

Figure 1. Blade geometry

1) Information according to the sample submission form of MPA Darmstadt

Doc. No.: R19 02 3618-D_Scratch Page 4 of 6
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<
g ‘2’\/\{ The cratch tests were performed according to Annex A6 of PAS 1075 and the test instruction
Ve

A SMR 2.5-3 [5] of HESSEL Ingenieurtechnik on 3 samples. The scratch depth of the blade
0) %l: )
{

(2N re 1) into the surface of the external layer was measured at a distance of 600 mm from the
‘(\cs ng point. The general test parameters are characterised as described in table 3 and 4.
«‘o 9 T
A C,
7 Warameter Value Unit
‘Ghrateh speed 100 mm/min
Minimungectéich length 600 mm
Y
Table 3: Te‘ﬁ@ﬁs@]lpeters
RANY
Q<
Pipe Diametei>, © 4 Weight Unit
32-90mm O, 2 4 kg
110-160mm B¢, 6 kg
> 180 mm v Y, 12 kg
7 v
Table 4; Load of the blade OQ? %
C - Ox
>
s o
5 Test Results :\)’\,x ¢
<

The applied load and the measured scratch éépth of the blade into the protective layer at a
distance of 600 mm from the starting point are gcsign in table 5.

%

Sample No.| Load of | External protective layer Fi@;sidual Scratch depth | Scratch depth
the Blade| thickness before testing |thickpgss| of the blade | of the blade
Lkl [mm] mndin|  (mm] (%]
DA 12 3.54 326 Y. 0.28 7.8
D.2 12 3.63 333 | <030 8.3
D3 | 12 4.29 3.97 32 7.4
Mean value| 12 3.82 3.52 0.3, 7.8
. "%
Table 5: Resuits of the protective layer scratch tests s
$

The measured thickness of the selected external protective layers is between 3:?{’5 and 4.29 mm,
which is above the minimum requirement (2 0.8 mm) according to PAS 1075, Ann‘@‘g\ﬁﬁ.

The measured scratch depth of the blade after the tests is between 7.4 % and 8.3 % o ; orig-

inal thickness of the external protective layer and does not exceed the requirement of 76 %

the original thickness according to PAS 1075, Annex A6. &
3

0O
2
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tested Type 3 pipe OD 315 x 18.7 mm (SDR 17) made from BorSafe™ HE3490-LS-H met

Doc. No.: R19 02 3618-D_Scratch

SE

Gbae@r%guirementsr. in the “External Protective Layer Scratch Test” according to Annex A8 of
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FISA TEHNICA DE SECURITATE TEAVA PEHD

2o
AP . .
\»9? ‘(:;’5 1. Identificare companie si produs
O
A\\)‘e‘?‘p@ Numele, denumirea sociald sau marca inregistratd si adresa de contact a fabricantului
@O
/b‘ CﬁONTI HIDROPLAST, Macedonia
v%}@p Gevgelija, Str. Industriska nr. 5
W:%"ti hidroplast.com.mk
tel@ 934 215 225, fax: +389 34 211 964
ani@certificata 15O 9001, ISO 14001, OHSAS 18001, 15O 50001
Certlﬁ ati ptﬁng_us DVGW, PAS 1075, Aviz tehnic si Agrement 00151-05/094-2018

Numele i 5%;?(8; contact a reprezentantului autorizat:

DEMATEK WATEQMAI%\GEMENT SRL,, Bucuresti
str Preciziei nr. 6M; .-5) @(b
tel./ fax 031 434 92 04y 23?

<

Denumire produs: OO ¥

@

Tevi din PE 100 / PE 100 RC m‘a/\goa%cgm HIDROPLAST®

Cod categorie: 29 - PRODUSE PENTRU%@NS?&UCTM CARE VIN TN CONTACT CU APA DESTINATA
CONSUMULUI UMAN <‘

%

Descriere produs: -

Teava multistrat din PE 100 - RC, este fabricatd dép Fma KONTI HIDROPLAST, in Macedonia, din
polietilend (PE 100si PE 100 - RC) cu straturi co-extru atat din exterior cat si/sau in interiorul
tevii, pentru transportul apei reci destinate consumulai uman. Domeniul de fabricatie include
clasificarea tevilor in 3 tipuri de conducte descrise mai jos{aJcatuite din straturi diferite:

Tip 1: Teavd monostrat o Jeava pénd la ON 125 mm

Forma de Q disponibil3 in colaci, de la DN 140
livrare

Teavd de culoare neagra cu dungi

mm-=bare dreptede6msil2m

Aspect albastrd sau de culoare albastrd hY

100% Tip 2: Teava mufghat
e Alimentare cu apd potabils, a. 4 cu strat dublu: exterior de
Lt instalatie subterand, cu pozare cu culoa agr3 (sau albastrs) din PE

sau férd pat de nislp 100 sa%oo RC; strat interior din
Standardde | CN 12201-2:2011, PE100 RC (mjg 2,5 mm sau 8%) de
produs DIN 8074:2011-12, DIN 8075:2011- culoare albastr3 (sau neagr3). dac
aplicabil 12, exteriorul este d& culoare neagrd,

PAS 1075:2003-03-TIP 1 teava va contine ‘wajungi albastrd
Standard EN 805 Aspect pentru identificarea i potabile.
proces DINV ENV 1046 b. Teavé cu strat triphu - straturile
fabricatie exterior si interior df?;loare
Material Integral PE 100-RC, monostrat albastrd sau neagrd, din PE<}60 RC
Dimensiuni / DN (mm): 25 - 800 {grosimea straturilor min. 2,
SDR*/Ciase  SDR 17; SDR11; SDR9; SDR7.4; SDR6 S NGNS ‘%\
presiune PN {bar): 10, 16, 20, 25, 32 stratul din mijloc din material P

1°100, ~~de culoare neagrd sau ,5)

-

DEMATEK WATER MANAGEMEMT SRIT
B-dulPreciziei nr.6M, sector 6, Bugurept —ROMM?\
Tel./Fax +40 31 434.p2:04

emall: nfo@dematek.ro; wwiw.ddmatekiro
CUIRO38593290; Reg.Com.mofzq‘Qs./zq,ln f
e

>
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DEMRATEK
albastrd. incarcarifor mai grele pentru care
sunt proiectate. Rezistenta de
< Domeniu Alimentare ::; cux;apa. 1 potabil3, Tmbina':e dintre m;ntaua
9 ‘?:) utilizare |nsti|5a'ge s:t :teriar.lﬁ, ol et protectoare si conducta de bazd a
o) C\\) AN S pAr oS rLp fost aleasicit s3 compenseze
by 5 EN 12201-2:2011, | N
Op, Sgtandardde 1\ 2074:2011-12, DIN 8075:2011- Ut HOCTREACE O TURCLIA
5 us : ' : timpul pozifiondrii fevilor.
< il 12, Alimentare ] tabild
plicabi . . D : cu apa potabild,
\(‘O '§@ UL LR Al ut?lin: ::;u instalatie subterand, cu pozare fir3
S a 5 EN 805, pat de nisip
fabridgsie <P,  DINV ENV 1046 EN 12201-2:2011
: Standard de !
e: a. Dublu strat PE 100 RC l PE100 produs DIN 8074:2011-12, DIN 8075:2011-
Material (2, \B.Triplu strat PE10D RC/PE 100/PE100 aplicabil 12,

‘g,c -extrudate PAS 1075:2009-03-TIP 3
Dimensiuni / ‘i%u‘%m: 25-800 Standard EN 805,

SDR*/Clase | SDR1%8DR11; SDR9; SDR7.4; SDR6 f’;";‘-‘s ; DINV ENV 1046
presiune PNy {4016, 20, 25, 32 L=
: T T PE 100 RC, PE 100, PPHM
Teavd'cy QI%A la ON 125mm stratul d N e
Form3 de disponi in golaci, de la DN ‘u e. l?ro ectie din ) are
: . grosime minima de 0.8 mm si este
livrare 140mm - b te de 6 m si 12 ) oo .
m "5} %, suplimentar grasimii conductei;
—— . AN, In varianta cu fir din inox sau cupru
Tip 3: Teavé' multlstravt fu strat'adiy I Material {gr. max. 2 mm), materialul
protector din PPcu/ fara fir condu O conductor se integreazd in
Teava monostrat 'je. "p@ are procesul de productie sub stratul
neagrd din PE 100 RC (Q 5 de protectie din PP, cu rol in
multistrat de culoare v SQ detectarea defectelor conductelor
albastr3 din PE100 RC/ PE .:udé in exploatare.
dungd albastrd cuo m k3 Dimensiuni / DN(mm)}: 25 - 800
Aspect protectoare  din polipropilenéfp SDR*/ Clase SDR 17; SDR11; SDR9; SDR7.4; SDR6
B culoare albastrd (pentru apa © presiune PN (bar}): 10, 186, 20, 25, 32
potabila). - 5 d De la DN 25-75 mm in colaci;
Grosimea minima a invelisului de %m € Dimensiunile de la DN 30 mm —bare
protectie din PP depinde de DN al re dreptede 6 msi 12 m
tevii; tevile de dimensiuni mari au * SDR=.d./esraportul dintre diametrul exterior si
0 manta mai groasd din cauza grosime@@éetelui.
£
<
Materie prima si elemente principale: \‘,%?L
Materie prima: polietilena de inalta densitate OOO
Formula chimica polietilena{-C2H4-)n “y‘rp
@
Prelucrare materie prima: extrudare "9‘(\

DEMATEK WATER MANAGEMENT SRL
B-dulPreciziei nr.6M, secior,6, Bucyr?sti — ROMANIA
Tel /Fax+40.31 434:92.04
email: info@dematék.ro; Wwiw.dematek.ro
CLH RO38593290; R g.Com. 140, 6425/20172 /5
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DEMATEK
Nr | Denumirea
S (eI DI Date de identificare Clasificare
O‘ conc./domeniul de
conc.
e \%\) Denumirea | Conc./do [ Numar | Numdr CAS Numar Nr Literele | Frazete | Frazele
e) < > sau natura | -meniul | de inre- EC Index | simboluri H
% < chimica de conc. | gistrare lor de
o[,. & (%m/m) pericol
\(;:;;ﬁ’é\ HDPE > 99.5 9002-88-4 R R .
1( ey - -
F3) "@‘ntxoxidant 6683-10-8 o | 229-722-6
Ly |2 0.06 31570-04-4 o
T4 70, 250-709-6
3Rl | 16 1502-23-0 | 216-472-8 | -
4 G'\’/%?‘Obf’% <0.2 - | 065447-77-0 - - -
v
Yo &
Qs
4 +(%\
&o O

>,

> 9
Materia prima (PEHD) Fﬁges\.{é‘—tlasiﬁcata in clasa substantelor periculoase (Directiva Europeana

67/584/CEE) sau ca mod
produs in acord cu Legislatia'guro

r are conform Directivei 1999/45ICE. Materia prima este un polimer
na, nefiind inregistrata in EINECS/IESCE (Registrul Europen

pentru Substantele chimice).

< (2

Identificarea produselor respeca%gﬁﬁpele SR ISO 4427-2:2010/ SR EN 12201-2+A1:2014.
O

Se face prin marcaj clar si permanen
culoare contrastanta cu culoarea tevii (ﬁh

ftégare metru lungime, realizat prin imprimare intr-o
tru apa rece), cu specificatiile

>

- numele producatorului; ‘C\O <

- norma de fabricatie (8

- tipul de teavd {tip 1, 2, 3); &\ﬂ

- dimensiunile nominale: DN x e; %

- specificarea materialului; \;6

- seria SDR; clasa de presiune PN; QS,

- data (z/L./an; ora) si locul de fabricatie. Q@

%
Proprietati pricipale material: OOO
NR.  PROPRIETATE STANDARD % CERINTE
,  RMN(REZISTENTAMINIMA £\ 56 90802013 $¥ReESUL DE
NECESARA) LA 20C $! 10 MPA PROECTARE,
DURATA DE 50 ANI o= g%mmz
2. DENSITATEA ISO 1183R < 930 griena
1SO 1133, : '9;,8
W CONDITII/ 190/5 KG 9214 ouio ),
4. REZISTENTA LA ISO 6259 e s5mm / 100 mmighjn

TRACTIUNE LA ; % S5mm<e s 12mm/
RANDAMENT / < mm/min Z

i i

DEMATEK WATER MANAG EMEN'!%Rl
B-dulPreciziei nr.6M, sector 6, Bch -;s}i F{éMAr\ffA
Tel./Fax +40 31 434 92%:

email- info@dematek.ro; www. deinatek b
CUI RO38593290; Reg.Com J40/20425130173./. 5
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DEMATEK
5. STABILITATE TERMICA EN 728/OR ISO 11357
O\‘z 6. NEGRU DE FUM ISC 6964 2.25% +0.25
9, O DISPERSIA
&‘POC:/\é 7. NEGRULUI DE FUM iSO 18553 S GRADUL 3
LY
‘/\e \/:%5 Cerinte suplimentare conform PAS 1075
%%
>
& T
NK. ‘PROPRIETATE CERINTE
OO 3
1, @ﬁ%\ > 8760H AT 80 "C, 4n/mmz, 2% ARKOPAL
e, n-100 (MATERIE PRIMA)
7 > 8760H AT 80 °C,
2. INCI?O ﬁ‘Eﬁ({\ LA SARCINA A TEVILOR an/mmz, 2% ARKOPAL
3. TESTUL N&!&%" 13479) >8760H
v %
v [
ONS
Determinari si teste specifice te\%‘%s % \/( PE 100 RC:
Lo _
Starﬁ&dg‘{%& Prevederile Valedseclarate Unitatea
N - Um :
' S de Tncé‘:\c%j 4 din standard Erezult-a t-e executantd
*‘P incercari)

1A, Determindri pe probe de materie prima: Borealis BorSafe HE3490-LS-H, polietilend de fnaltd densitate {HDPE 100-
RC negru) prelevate din lotul 5160734/ 2018, cerintepentru magial conf. SR EN 12201-2+A1:2014s5iPAS 1075: 2009-

04

Indicele de fluiditate la cald - _

in masé [MFR), Conditii: [P T \?)O Laborator tehnic

Temperatura de extrudare: 1 - O
1 190°C min 1:2011 0'2 . 1'4 ‘5&242 KONTIHIDROPLAST

Greutate proba; 5Kg, timp: 10 Metoda A ) ( Macedonia

min @\

s
SREN IS0 R Laborator tehnic
2 Densitate la 23°C Kg/m? 1183-1:2013 2930 946,2 C‘}? KONTIHIDROPLAST
Metoda A ¢\>‘ Macedonia
)

Continutul de materii volatile “laborator tehnic

3 Conditii: Temp. de examinare: [mg/kg S < 350 159 KC‘)%[D IDROPLAST
Hl: Temp. de examinare: 12099:1999
1052°C Timp: 65 min. Macedonj
B. Determiniri pe probe de tevi KONTI HIDROPLAST® cerinte fizice si mecanice pentru tevi conf. SR Eﬁiyzm-
2+A1:2014 %
<
<~:'\O
o’
&

DEMATEK WATER MANAGEMENT SRL
B-dulPregizieins. 6M fsectar's, Bucuresti - ROMANIA
Tel./Fax +4031434:92,04
email: ipfo@dematek.ro; www dematek.ro
CUI RO38593290; Reg. Com.J40/20425/20174 /5
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DEMATEK

B1. teava tip 1, din polietilen3 PE 100 RC, DN 250, PN 10, materie prima polietilena Borealis HE3490-L5-H, lot

20812595/
&
%9 \?:,x data productiei tevii 03.03.2018, Raport incercéri nr. 18-6H06-000035/ 12.05.2018
-
«PC] ‘(‘\_,3‘ Aspect (cap. 5.1): negru cu dungi albastre
3 A
% ?{arcaj: KONTI HIDROPLAST MACEDONIA DVGW DW8146 BN0O4AS2 TW DIN 12201-2 PN10 PE 100 RC TYPE 1
»(’6(13,%? SDR17 ©250x14,8 GRAD B 03 18 06 35
e,
‘:? ()o dem, max.
Diﬁj3 iuﬁ {ii tolerante DN 251.5 Laborator tehnic
& SR EN 12201- 251,1
2 {Diametrgl exﬁgjor mediu)  jmm 2+A1:2014, dem, min: KONTIHIDROPLAST
C %9 cap. 6.2, tab. 1| 250.0 2,2 .
Ovalitate f? @ Macedonia
4% <0
Ca
LV Labarator tehnic
Grosimea peretelui Q;; Ay SREN12201- | e, 164 | 15,8
3 9 Cpnm | 2¢A1:2014, KONTIHIDROPLAST
si tolerante ‘@@ cap. 6.3,tab. 2 | @min: 14,8 | 153
(« &@ Macedonia
g,
Indicele de fluiditate la cald v ?\j;: 150 1133-
n masa: »1:2011 Laborator tehnic
*« MFR materie prima g/lgo Metoda A 02-14 " 0,250
4 e ' * 0,245 KONTIHIDROPLAST
» MFR teava min g Tt%;ratura de 5
= Diferenta max. intre MFR ‘C\eﬁ re: 19:"‘: +20% Macedonia
teavé si materia prima jatk-froba:
SKEY'H) mipd,
Ny V'(‘ 1,58 Laborator tehnic
Reversia longitudinala a SREN ﬁ% -
o tevii Rl (dupd incilzire la 2+A1:2014, £3 1,36 oL L e
110°C si récire) cap. 8,tab. 5 i 1.49 Macedonia
~r’fﬁ !
Rezistenta hidrostatici la SR EN 12201- %
resiune interioard la 80 °C . .
presiu I 2+A1:2014, - faré ﬁg” Laborator tehnic
. % : . P test 7,0 bar
5 ;est. apad in apd, capsulare tip bar cap. 7, -fara “O KONTIHIDROPLAST
maodificar«$r produs conform
. Sl strut:turale\&)EJ Macedonia
Conditii expunere: 180 h, o < &
inelard indicata 5,4 MPa 1167-1/2:2006 \"?
-l
B2. teava tip 2, din polietilend PE 100 RC, DN 160, PN 10, materie prima poliefiena Borealis HE3490-15-H /
HE3494-LS-H; lot: 20812347/ 5160734, data productiei tevii 25.04.2018, Raport ?réuiri nr. 18-6H06-000125/
25.04.2018 ‘/b‘
&
Aspect (cap. 5.1): interior negru, exterior negru cu dungi albastre si strat intermediar albjaj;ru
o
1 Marcaj: KONTI HIDROPLAST MACEDONIA DVGW DW8143 C00244 TW DIN 12201 PE |00 RC/P?,OO/ PE10ORC
O
TYPE 2 K1464 PN10 SDR17 D160x9.5 GRAD B 04 18 06 125 '%s,
P
dem, max- ) %
Dimensiuni si tolerante DN zf::‘ 12201- | 161.0 e Laborator te \5
b (Diametrul exterior mediu) | ) dem, min: ' KONTIHIDRDPLAQL\
! . 2014, cap. 6.2, | 160. 11
. Ovalitate tab. 1 — Macedonia ‘6\@
1 <3,2 <D¢’f‘.~
= i

DEMATEK WATER MANAGEME&T"-\S'RL
B-dulPreciziei nr.6M, sector 6, Buklirdsti t'BﬁMA;'Ji'}-‘«
Tel fFax +40 31 434.52.0)
email: inffo@dematek.ro; ww»b-tde.ra;!'ékro
CUI RO38593290; Reg.Com.mo/zo-ﬁl;.-'20,17.5-.-'-5
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DEMRATEK
SREN 12201- Laborator tehnic
Grosimea peretelui tevii 2+A1: emax: 10.6 | 10.2
mm KONTIHIDROPLAST
si tolerante 2014, cap.6.3, | @ma: 9.5 9.7
tab. 2 Macedonia
o
vr: Indicele de fluiditate la cald
9 *?5 masi: 50 1133-
%WR materie prima 1:2011, Met. A, * 0,290 Laborator tehnic
Rhteavs /10 Temp. 02-14 * 0,283
sOrat intermediar min extrudare: * 0,243 KONTIHIDROPLAST
% ;é) 190°C 20 % 3% Macedonia
ifefen v%;x intre MFR P."°b5: 5Kg,l
teavs ima e’f? prim timp: 10 min.
1,56 Laborator tehnic
Reversia Iongl |n5fé‘n SREN 12201-
tevii RI (dup3 Tncatdire % 2+A1:2014, s3  [L84 KONTIHIDROPLAST
110°C si ricire) ‘):? & ) cap. 8, tab. 5 1,37 Macedonia
Rezistenta hidrostatica lax” é{ \«0@ SREN 12201-
resiune interioarad la 80 ® : o ;
p /| ‘/b‘%? 2+A1:2014, - faré fisuri Laborator tehnic
s ap f . P test 6,95
;est. apd in apa, capsulare tlp bar. ’@ Tcap. 7, - fard KONTIHIDROPLAST
(@ modificdri | conform
- Q pJLEL structurale b HEEC)
Conditii expunere: 180 h, o <\ O
inelard indicata 5,4 MPa 4’%"){&:2005

B3. teava tip 3, din polietilen3 PE 100 RC cu’ {a
prima polietilenaHDPE 100; lot: 18 06 133, da (E

000133/ 11.05.2018

rotectie PP si fir conductor, DN 250, PN 16, materie
uctiei tevii 11.05.2018, Raport incercdri nr. 18-6H06-

Y

Marcaj: KONTI HIDROPLAST MACEDONIA POTABLE WA@R SDR11 ®250x22,7 PN 16PE 100 RCTYPE 3 PP
PEELABLE LAYER, EN 12201-2 W Batch No. 18 06 133

DEMATEK WATER MANAGEMENT SRL
B-dulPreciziei nr.6M, sector'G, Bucurgsti — ROMANIA
Tel.fFax #4031 434195 .04

email: info@

gematek.ro; www.dematek.ro

CUI RO38593290; Reg.Con :.MO/ZOt‘,ZS-ZDl?E /5

4..

deWmax:

Dimensiuni si tolerante DN _ | 2515 250,6 Laborator tehnic
SREN 12201 >
. )

(Diametrul exterior mediu) fmm 2+4A1: 2004, | g Qg 2s0s KONTIHIDROPLAST

250.0 A
Ovalitate cap. 6.2, tab. 1 4,3 Macedonia

<5,0 \

SR EN 12201- YVO Laborator tehnic
Grosimea peretelui tevii B emax:251 (238 O
mm +A1:2014, Qy KONTIHIDROPLAST
i tol min: 22,7 .
si tolerante cap.63,tab. 2| ©™ 22 23,4 % Macedonia
Indicele de fluiditate la cald in 50 113312011 s
.m::?R R A Metoda A ' * 0,220 tor tehnic
' i 0,2-1,4 * 0,220
« MFR ] Conditii: + + ] %
: MFR E:raa‘ic protectie PP A0 temperatura de * 0,273 sty
* Diferenta max. fntre MFR 2’:::2 e:;e;:::: N Sk Macedonia@
teavd SKg, timp: 10 min. \)‘
si materia primd o,y‘
%
<
@O
L
2%
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DEMATEX WATER MANAGEMERT SRL
B-dulPreciziei nr.6M, sects :&6 BB A RAMANIA,

Tel./Fax +40 §
email: infoi@dernatek.ko;

gba 9204

viw . demp:

1ok .ro

CUI RO38593290; Reg.Cor R :r.::x}'gggs/zoin o

ife"

DEMRATEWK
Laborator tehnic
Reversia longitudinala a SREN 12201- e
I o tevii Rl (dupd incdlzire la 2+A1:2014, cap. 53 ’ KONTIHIDROPLAST
'.‘-"? ‘2:’2\ Hoes rédre, & tab. 3 Macedonia
fs) \
\‘PC ‘/.CS?Rezistenta hidrostatica la SR EN 12201
] iune interioar3 la 80 °C - S )
L\}e ,%rfsmne interioar §+A1:2014' cap. | - férd fisuri Prax test: 13,3 Laborator tehnic
P »
6 At apd, capsulare tip), - far orodus KONTIHIDROPLAST
SRENISC modificari
*5? — conform .
ﬁ%ﬂ efpynere: 165 h, o 1167-1/2:2006 structurale Macedonia
melarﬁnd‘é}; 5.4 MPa '
O Y SREN 12201-
.3 2+A1:2014, cap. Laborator tehnic
Proprietéti d g:ag%; 7
7 alungirea la ruﬂﬁ'e, Q’héru en (% 2 350 511,3 KONTIHIDROPLAST
>12 mm SR EN SO
\2‘ Macedonia
6259-1:2002
's’@{ A
{ -<0
C. Determinéri pe probe de tevlyo/ktlpHIDROPLAST' PE 100 RC, cerinte suplimentare pentru material si tevi,
conform PAS 1075: 2009-04 ~C‘O o
'?6 2
Rezistenta la propagarea .2> .f«’) 2795.7h Raport nr.
tentd a fisurii (Two Notch '?,2) \)’O )
Creep Test 2NTC) ? “ pandlarupere | R17 03 3053-
1 Conditii expunere: solutie 2 | PAS 10762 160 h A_2NCT+ HESSEL
% apa distilatd cu NMS* la 2009-04 . {teavd tip 1, DN  ||ngenieurtechnikGmb
90°Cin interiorul tevii, ot 50x4,6,SDR H, Roetgen,
tensiune pe circumferinti de 9 11) Germania
4 N/mm? %
. 1539
%O (teava tip 2/3 str
Sbn 250x14,8, SDR
ractun n Rapoartele nr.
ta
FNTC (testul complet de fluaj “"P"@@ R17 03 3053-C_ACT
la solicitérile de mediu o)
) 160 h D & R17 03 3053-B_ACT
condltll expunere: Solutie PAS 1075: ueavé tip N
2 apoasa de 2 % NM5* |a 90 °C 4 2009-04 160x 14,6, S R17 03 3198-B_ACT
si tensiune pe circumferinta 11), fracturiin  PHESSEL
4 N/mm? suprafaté ‘ﬁgemeurtechmkab
1207 H"%Etg!e"'
Ger ia
{teava tip 2, DN e
250 % 14.8, SDR «gy
17), fracturi in >
suprafatd %
<
@OA
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DEMRATEW
Incercarea la sarcmé' ‘ 8812 h
punctuald a peretelui tevilor Raport nr.
(PLT) {teavi tip 1, DN
S » - ;5 x2.3 fn - R17 03 2759-A2_PLT
50| oot ditiaticn pebopai e PAS1075.  |2g760h | PN16,SORIL, fyegr
SN "‘Z%OO, la 80 °C amestecatd 2003:04 ﬁ::::;; sevii in IngenieurtechnikGmb
‘/;’J ebhtinuu in interiorul {evii, :fara i H, ROEtEE":
“[tenstine pe circumferintd de dei B Germania
w s eincircare
F M ON
o, T 2838 h
Tncél?dreé/\ @éeieraté la Raport nr.
sarcind %c_ \915 {PLT+) a {teavi tip 1/1 R17 03 3053-A_PLT+
peretelui vnlorS’ strat, DN 50 x
4 | Conditii expdﬂgge:@ utie 2 % PAS 1075: 2450 h 4,6, SDR 11 HESSEL
apa distilata cuti (a 80°C 2009-04 fisurs IngenieurtechnikGmb
in interiorul tevii, thsi U;‘)e i:::):na?ea o H, Roetgen,
circumferintd de 4 i
§ @% ‘(\ZA electrofuziune Germania
i S Raport
incercarea aceeleratila < ot @4} 1326 h aport nr.
sarcind punctuald (PLT+) a
peretelui tevilor 47 %?, {teava Fip 2/3 LA LEE OB LU
S Conditii expunere: solutie 2 %/h C\O "PAS 1075: 2450h straturi, DN HESSEL
api distilatd cu NMS5* |a 90°C Qy -04 250x14,8, SDR | aenjeurtechnikGmb
in interiorul tevii, tensiune pe 1.0 23 17, f'.”"a . H, Roetgen,
circumferintd de 4 N/mm? ’(\\;», Lc"o modificari Germania
T2
X
&%
Depozitare si mentinere Y

Tnainte de instalarea tevilor i a componentelor, vegificati-le in privinta defectiunilor de transportare
si a altor defecte si curatati fetele si zonele de imbirfare. Sortati partile deteriorate si utilizati un
ferdstriu cu dinti sau un dispozitiv de tiiere a tevilor c;%lastic dacd tevile trebuie tiiate. Tdierea in
unghi drept fatd de axa longitudinal3 a tevii poate fi reali;atéatunci cand fierdstriul este ghidat, de
exemplu printr-un instrument special. Dupa tilere, pregatiti c%etele tevilor dupd cum este necesar

pentru tipul de imbinare. >
6‘9
N

Conditii de livrare

W

La livrare tevile trebuie s3 fie marcate sa se poat3 identifica specific?&@ producdtorului. Produsul
este insotit de instructiuni in limba romana privind: modul de utilizare si pur? in operd, conditiile de
montare si masurile de protectia muncii, masuri de sigurantd in exploatare, ificat de garantie si
declaratia de conformitate care s3 ateste conformitatea produsului cu prezentul agrement tehnic,
potrivit prevederilor standardului SR EN 1SO/CEl 17050-1:2010 si SR EN 1SO 1 -2:2005.Pentru
depozitarea de lungd sau scurta duratd producétorul precizeazd conditiile de depozitare@mperaturé,
umiditate, clasa periculozitate) conform SR EN 60721-3-1:2004.

Pentru transportul, manipularea si instalarea tevilor, se vor respecta instructiunile produCitorului
astfel:
- transportul se va executa cu mijloace de transport adecvate, care s protejeze produsul 'l'mpot'\fya
strivirii, lovirii, zgarierii sau altor factori care pot duce la deteriorarea produsului;

- depozitarea se va face Tn conformitate cu instructiunile de manipulare si depozitare; ‘a@
- se recomanda evitarea supunerii produsului la actiunea directd a razelor solare, prin depozitare sub OA
soproane sau acoperit cu folie protectoare, pentru evitarea deformarii sub greutatea proprie; .

DEMATEK WATER MANAGEMENT SRL
B-dulPreciziei nr.6M, sector 6, Bucuresti - ROMANIA
Tel.fFax +40 31'434.92.04
ematl: info@dematekiro: _v_v_\.u__w_.ggm alek.go
CUI RO38593290} Reg.Com.1d0/20425/201178 /5
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- Temperaturi limita de stocare: - 30°C+ + 50°C.

%
"9 Q Conditiile de punere in operd
RN

O ‘? Punerea in oper3 a tevilor se realizeazd conform prevederilor unui proiect tehnic siinstructiunilor
de%qstalare ale producitorului, mentionate la pct. 2.2.4, cu respectarea urmdtoarelor documente
g@ romanesti:
%

-19 reglsﬁyormatw privind proiectarea, executiasi exploatarea instalatiilor sanitare aferente cladirilor.

- NP1332018 Normativ privind proiectarea, executiasi exploatarea sistemelor de alimentare cu apa si
canalizare ‘_yétllor,

- C56-02 - No?ﬁ@tn@;&ntru verificarea calitatiisireceptia lucrarilor de instalatii aferente constructiilor.

¢
- HGR 51-1996 Reg)ulaé\&gntul de receptie al lucrdrilor de montaj utilaje, echipamente, instalatii
tehnologice si a pun%'@)&c‘tiune a capacitatilor de productie.

- P 118-1999 — Normativ dé‘(sigu%a\ntﬁ la foc a constructiilor.

- Legea nr. 319 - 2006 a secu 'tgﬁggsénétitii in muncd (M.0.646 din 26.07.06), aprobata prin HG
1425/2006, cu modificirile, comp‘l,et dle ulterioare, respectiv HG 955/ 2010.

- HG 985/2012 - Norme metodologi%derﬁallcare a legislatiei securitdtiisisandtatii in munca.

2. Identificarea pericolelor ‘) \’29
NS
NG
<
Masuri de prim ajutor
Simptome §i efecte Sn

Polietilena nu este clasificata ca fiind un produs tox@@aunaton iritant sau coroziv. Ochi: Produsul
poate contine particule mici care datorita actiunii mecanice, pot determina iritarea lor. Emisiile gazoase
aparute in cazul arderii pot produce iritarea/inrosirea ochilor Piele: Produsul poate contine particule
mici care pot determina iritarea mecanica. Contactul cu polimeF%Q it produce arsuri termice. In caz de
inghitire: Produsul prezinta toxicitate minima. Nu se anticipeazﬁ%ﬁscuri la inghitirea accidentala de
cantitati mici. In caz de inhalare: In concentratii obisnuite, pudra de@{imer nu produce efecte asupra
sanatatii. Produsul nu este volatil 1a temperatura ambianta. Emisiile gazdase aparute in cazul arderii sau
in timpul procesarii pot provoca iritarea nasului si cailor respiratorii . Es&gcesarﬁ asistenta medicalad
imediatd In caz de dubiu sau daca simptomele persista trebuie consultat metfzzgl

,

Miisuri de prim ajutor

Inhalare: nu este cazul. Contact cu pieleanu este cazul. Polimer topit —daca ma;g?‘alul topit vine in
contact cu pielea, se introduce zona afectata in apa rece sau sub jet de apa; nu se foloseste ghiata. Se
acopera cu tifon sau panza curata de bumbac. A nu se incerca indepartarea materiaIuY& pe piele,
deoarece pot apare raniri grave ale tesutului. Se solicita ajutor medical. Contact cu ochii:%are solida
- produsul este inert. Se inlatura particulele. Se spala cu apa timp de cateva minute. In cazﬂ] in care
iritarea persista, se solicita ajutor medical. In stare topita - contactul cu ochii produce raniri. In a caz,
se spala ochii cu cantitati mari de apa, timp de cel putin 15 minute si se solicita imediat ingrijiri me
Inghitire: Nu este cazul. Alte informatii Persoanele care acorda primul ajutor vor acorda aten
protectiei personale si utilizarii echipamentelor de protectie {manusi rezistente termo -chimic, protectie<, D
contra stropirii cu polimer topit). OL\

4

DEMATEK WATER MANAGEMENT S L
B-dulPreciziei nr.6M, sector 6, Butg,e i R W&
Tel./Fax +40 31 434 9204

email: info@dematek.ro, Wuél; gxmatek.f
€1 RO38593290; Reg.Com 140/ 20d25/70179 /
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Masuri de combatere a incendiilor

Conditii de aprindere Polietilena este substanta combustibila dar in conditii normale de depozitare
\/%\ nu exista riscul aprinderii. Nu se aprinde usor dar in contact cu flacara se inmoaie, curge, se aprinde si
@rde pana la epuizare ( daca nu este aditivata cu agent de ignifugare).
7 ¢ Mijloace de stingere adecvate: Focuri mici: apa, stingatoare cu pulbere, bioxid de carbon. Focuri
Jnde)? cantitati mari de apa pulverizata.

\)O Mifloace de stingere care nu trebuie folosite NA

‘z%gr ¢Ble de expunere speciale In timpul arderii se elimina compusi toxici - oxid si dioxid de carbon,

compiasi, oxganici de oxidare ; in cazul arderilor incomplete se elimina fum des si negru.

Echifament de protecTie special pentru pompieri Costum com plet de protectie, aparat de respiratie
izolant. In fgu Jb_care acestea nu sunt disponibile, stingerea incendiului se va face de la o distanta
sigura. -

Alte infor 'l{%u‘ndeparteaza din zona personalul. Se izoleaza zona incendiata si se interzice /
restrictioneaza atcesut persoanelor. Se raceste cu perdea de apa zona, pentru a localiza incendiul.
Stingerea incendiu e(@,face de la o distanta sigura sau dintr-un loc protejat. Pentru evitarea
reaprinderii, produsul $jipufiga cu apa.

Precautii speciale pe‘é;xu p%npieri Apele utilizate la stingerea incendiilor contaminate cu produs
trebuie dirijate spre canaliz si@ﬁbuie pentru a nu ajunge in cursuri de apa.

&,
27 %,
Informatii toxicologice OO "e)
Informatii toxicologice si alte efecte i‘%sénététii
- toxicocinetica, metabolism si distributie :v@’sg\\m date disponibile
- toxicitate acutad netoxic v 0@
- inhalare nu este cazul. {G
Produsul nu este volatil la temperatura ambianta‘ﬁimisiile gazoase aparute in cazul arderii sau in
timpul procesarii pot provoca iritarea nasului si cailogpegpiratorii
- contact cu pielea nu este cazul ; contactul cu polimer4gpit produce arsuri - contact cu ochii : in stare
solida, datorita actiunii mecanice poate genera iritarea oggilor ; in stare topita poate produce
ranirifarsuri -
- inghitire : nu sunt anticipate efecte negative la inghitirea uno?éantitati mici de produs;
- efecte iritante {pentru achi, piele sau ciile respiratorii) : nu este@§zul
- efecte corosive : nu Q\
‘é\\

<)

- efecte sensibilizante: nu sunt date disponibile
- toxicitate prin administrare repetata : nu sunt date disponibile “??L
- efecte CMR :NA

- alte efecte : nu sunt date disponibile Q)

Informatii ecologice 4

Ecotoxicitatea
Date de toxicitate pentru organismele acvatice: insolubila in apa si nu produce efecte as%mediului
acvatic. >
Date de toxicitate pentru micro §i macro-organismele din sol: produsul se regaseste , nu se
acumuleaza si nu este biodegradabil. '?5’
Date de toxicitate pentru alte arganisme {de ex. : pdséri, albine si plante} Fragmentele de produs sd%
pot fi daunatoare pentru pasari si pesti in cazul ingerarii. 6@

@)
L,

DEMATEK WATER MANAGEMENT SRL
B-dulPreciziei nr.6M, sector.5, Bucuresti — ROMANIA
Tel fFax +4031 434.92.04
email: info@dematek.ro; www.dematek.ro
CUI RO38593290; Reg.Com.180/20425/201710/ 5
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Mobilitatea
- 50l - produsul nu va migra;
O\‘;, - apa — produsul va pluti
"‘y \/'\C - distributia {cunoscutd sau presupusa) intre diferitele compartimente ale mediului : nu sunt date
< isponibile
OL. lf%\:)iunea de suprafata : nu sunt date disponibile

\)c:.a rbtia/desorbtia : nu sunt date disponibile
\)\O «sPersistenta §i degradabilitatea

Prodyysuldste inert si nu este biodegradabil. Fiind practic insolubil in apa, nu produce efecte asupra

medittia % La expunerea la lumina, suprafata produsului se degradeaza.

Date prigin entialul de degradare {prin biodegradare, oxidare sau hidrolizd) : nu sunt date

disponibileC? "9,2,

Timpul de inju stire prin degradare: nu sunt date disponibile

Date privind p?&%@ de degradare in instalatiile de tratare a apelor uzate : nu sunt date disponibile

Potentialul de ioaé@nulare
Nu este anticipata. 6)@3 ;ﬁs\(ind potentialul de acumulare in masa bioticd: nu sunt date

ERPN
a

)
Managementul des 'io%
Deseurile de polietilena s fﬁﬁateriale reciclabile. S5e recomanda ca rebuturile sau deseurile
provenite din fabricatie sa fie régiclatd in loc sa fie eliminate. Pentru eliminarea deseurilor, se vor
respecta reglementarile nationaleﬁ?éo&%y in vigoare. In cazul in care se decide eliminarea deseurilor

se vor lua in considerare adaosul d itigh materiale de umplutura sau alte componente ce pot
influenta procesul de eliminare *5?}) O\z
<
%
Pa

Q&«\
<
6\\
DEMATEK WATER MANAGEMENT (??OO
Bucuresti, ROMANIA C}%
,(\
o

DEMATEK WATER MAN EMEJ:T SRI
B-dulPreciziei nr.6M, sector/6, BudntBiii ROMANIS
Tel./Fax +40 31 4371 934
email: info@ dematek.ri: wiww. demgatgkso

CUIRQ38593290; Reg.Com.140122'425/201')11 /5
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Nuuenunpan kopuckun: KONTIHIC JT PLAST | Obpaseu A2A

Pa6oten wanor  Bp. 19-6H04-000300

Hapauxa 19-6H04-000300
Hatym Ha PH 25.7.2019
‘?)npou:wo.o. NE100 PL /NE100/NE100 Py LPEBO ®250 NH 10 © 250.80
"?(0 * KONHYHHA 276.00 L] Smin 14.80
68 eanpou:monc'rao UPHA-CUHO- LIPHA Smax 15.60
(\ \’P 23x12m,9%x1.2m Oeannocr 2 50

Poua po ‘;o.ncmo 15.30 Yac

Pecy% MpownasogHa nuuwja 4

Notpebuu M%Hjﬁi MoTpebHa KoNMUKHA

1 NE100 XEMQOCHQ%A BOREALIS HE 3430 LS-M 30360 Kr

9
TEXHONOWIKA KAE:@ SQSLIPMTMCOHHM LPEBA W LIEBKW
.
Texxonoiwka kapTa bp. ‘? C%\d) 250 / BOREALIS HE 3490 1L.S-H
MpouasoaHa nvHKja bp. O \Q\/\
‘?@ Ls

MaTepujan: Boja (% mMacrepbau)

HaapopelweH cnoj @%@@ HE 3490 L S-H !

CpeaeH cnoj BOREA E 3494 LS-H !

Buatpewen cnoj; BORBALIE HE 3490 LS-H /

urn; BOREAWS HE3494 LS-H

O <

TexHONOWKKM napameTpu: '5) \’Po Anar (mm)

tWHexa nageopewHo {rpm): 15 Hz \/:), f%\ Tou 222

WHeka cpeawo {rpm): 122 g o\), Yaypa 270

UlHeka BHaTpewHo {rpm): 30 -‘?"2. O

Bneya (m/min): 0.3 < < Kanubpatop 259

Temnepatypa Ha wHeka (°C) 200 @)

Temneparypa Ha rnasa {"C) 200 .

Bakym V1 {bar} 0.60 &

Bakym V2 (bar) 5.00 ,(\"

Napewe T1{"C}) 20

Nagewe T2("CYy 18

Nevar: KONTI HIDROPLAST POTABLE WATER DVGW DW8148 %0245 TW DIN EN12201-2 PN10 PE100RC /

PE100 / PE100RC TYPEZ SDR17 ®250X14.8 GRAD B 07 19 %00
c
&
’?S)t Wapabotun Opun
2 [
T, <
R
>
i
>
S

e
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HIDRO PLAST

| ‘A BO RATO .RY REP 0 RT F{) R Q UAL I T Y TECHNICAL-TEC&N;);#:;(C):LY
ONTROL OF RAW MATERIAL KON HpROmAST

WQI]’@AL: Borealis BorSafe HE3490-LS-H  Nu.ofentrance: 180829

Type‘?@l%terial: HDPE 100-RC black Date of entrance: 01.04.2019
Lot/batth:'>, 20B13411 Quantity [kg): 23,375.00
00‘5)\9,

-ey
Test nu.: 8?;%3 &
MELT FLOW RATE (QUIA M Standard: ENISO 1133-1;2011 Method A, Equipment 0024
R
“?@ L Subject: raw material
R
" %5, CONDITION:
Temperature of extrusion ("C]t:ye )] 7., =10min. = 600scc.
; (@
Mass weight (kg): C:%' ‘?po Cutt-off time - t {sec 240
<
CALETHEATION
‘?} ' ?’O
mifg): 0.1 o X2 <X MFER (g/10min )= 0.254
m2(g): 0.105 MFR="""m, D :
mi(g): 0.1 i = MER certif {g/10min}= 0.24
MFR acc. EN12201 EN1555, method (190°C/5kg): SoRifference (4): Tl
0.2<MFR<1.4 (g/10min) ’ allowed difference less than +20% |
- Y
S%tus MFR: Conform
)
e
DENSITY STANDARD dé{) 1183-1:2012, Equipment 06024
g N [ | N
1) Density: 0:9573 Density by certificate 0_95%'- Density acc. EN 12201
2) Density: 0.9555 (g/cm?) OO‘ 20.930 (g/cmn’)
3) Density: 0.9566 C‘}?
Average (g/cm®):  0.9564 Status den&fw: Conform
L
>
. | %
lf Date: Responsibte for quality control Vﬂ@
| 02.04.2019 Eng. Gordana Manoleva; /UV
[ Laboratory | QC: Mech. Eng. Zdfir Stard
P
£8.528/03 Laboratory report ?{'ﬁ“’( page Lf2,
p— N
o5
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HIDRO PLAST

L\
@A‘f‘rgRlAL

yp Qxigtenal HDPE 100-RC black
Lot/b ﬂ?\) 20B13411

RSLABORATORY REPORT FOR QUALITY
I ONTROL OF RAW MATERIAL

TECHNICAL-TECHNOLOGICAL
LABORATORY
KONTI HIDROPLAST

Borealis BorSafe HE3490-LS-H Nu. of entrance: 180829

Date of entrance: 01.04.2019
Quantity (kg): 23,375.00

00'9@
Test nu.: 8703,? *?@
VOLA ”’f E COJHH ! E-I'UT STANDARD EN 120699:1997, Equipment 00019
CONDITION: J '? ‘(\A Masa before heating.  25.004 CALCULATION:
'I‘meeiature of exemination: 105%2( ®@¢Mdss after heating:  24.999 -, -
Time: 65 min. \.? %2“ (mg/kg): 199.97 m. = _E b
REQUIREMENT: <350 mg/kg ‘C\Oo & Status volatile content:  Conform
0
>
N @?u@o
HOMOGENITY N
{O STANDARD GW 322 - A2, Equipment 00022
Inhomogenity: i -
Linut mbomogemty a0 Result h ogenity: Conform
Test note |
Date: Responsible for quality ¢
02.04.2019
l.aboratory | QC
£8.5 28/03 Laboratory report

NG



% BOREALIS
Inspection Certificate 3.1 EN 10204

Order number/date

&, 2001293862/21.03.2019 Fags 1 i
= NS | Delivery no. / date
7
@ C:,\ [85321625/22.03.2019
(Po \-,3? Product
L% | BorSafe HE3490-LS-H Bag
- ) [ HD Polyethytene
(\O v Batch number
2. C,
2 ) 20B13411
P Qp Quantity |
KONTI HIDF%ELA’\SI el . !
UL Industrijska & g Date Production date
1480 GEVGELIJATMAZEDONIA 29032019 e
REPUBLIC OF NORT, MQEEDOMA S
Attn: Jelena Repac 9 O ESuz na. Peric@boreal
E-mail: gordanam@kont|-h|drgplasf(a})m.mk | Sy ,a Aificdc@boreall>groupicom
O Tel; 4373269815084
2, O Fax: 4373269815825
'?,@ La Your reference
% ;
o < ' Shipping unit
7 .
*5? ‘%P i VI2498AB,VI2361AB
& &
OO O
fy "p | = e — = MR-l e |
e O
Pa
2%
2
\/\ 7
Property R @'ﬁnce test method  Unit Value
Melt Flow Rate {190 /5 0Kg) 150 1‘13 g'10min 0.24
Density 23°C iSO 118F A Method A kg/m? 9599
Oxidation Ind. Time (210T) IS0 11357% min 43.0
Total Moisture content ISG 15512 ppm 10
Carbon Black content ISO 6964 - % 2.4
Dispersion IS0 18553 ‘?’o Note 2.3
Appearance ISO 18553 (@ B
%5

The actual method used, may differ from the mentioned reference method The oblained resulls are equal lo lho%’ the reference melhod and are traceable
via an estabtished and cocumented comrelation N

To the best of our knowiedge, the information comained herein is accurale and reliable as of the date of production Hﬁ%r lhe CoA does not release the
cusiomer fram their liability 10 check that the delivered material is fit for purpose. O

o
Y
\)
i
>
\%%
>
\/\O/b
Quality Control Department, Anna Fritzon, Stenungsund Sweden) <
For questions regarding the certificate, please contact your Borealis Sales Representative. @O
L

Borgalis AG "?
wWagrameritrasse 17-19, A-1220 Vienna, Austria, Tel.:+ 43 1 22 400 300, Faxs + 431 22 400 333 *

Stz
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AONTI e
HIDROQ PLAST
TECHNICAL-TECHNOLOGICAL

LABORATORY
KONTI HIDROPLAST

LABORATORY REPORT FOR QUALITY.
CONTROL OF RAW MATERIAL

e
W@@AL: Borealis BorSafe HE3494-LS-H  Nu.ofentrance: 180830

Typef? & I‘ial: HDPE IOO‘RC b]ue Date of entrance: 01.04.2019

Lot/bat‘(ﬁ'l: N 5180802 Quantity (kg): 11,000.00
O Vo

& Yo
Tgst nu.: 859‘.(;? 1
WA IR ET VAT M standard: EN 1SO 1133-1;2011 Method A, Equipment 0024
%
‘?@ L Subject: raw material
Q‘ L&@
¥ 4}, CONDITION:
< g
Temperature of extrusion (°C): % ;%9 .., =10min. = 600scc.
) (@)
Mass weight (kg): C% &(PO Cutt-off time - t {sec 240
Ca
X, ‘s'gﬁ}qvom l
I 099 N
ml{g). ¢ . {O < MFR (9/10min)= 0.247
m2(g): 0.098 MER Cm . = :
mi(g): 0.099 I - MER certif (g/10min)= 0.26
MFR acc. EN12201 EN1555, method (190°C/Skg): TP ifference (%): 5.13
0.2<MFR<1.4 (g/10min) allowed difference less than +20%
S%tus MFR: Conform
~
>
DENSITY STANDARD @0 1183-1:2012, Equipment 80024
\
L} Density: 0.9611 Density by certificate (]_c;mﬁyL Density acc. EN 12201
2) Density 0.9541 (g/cm?) OO 20.930 (g/cm?®)
3) Density: 0.949; Qy
Average (g/cm®):  0.9548 Status dens‘?&y: C9nform
}J\:\%
, U
| Date: ‘ Responsible for quality contrpl W;(\
i . A~
! 02.04.2019 Eng. Gordana Manolevz S
£ Laboratory | QC: Mech Eng. Zafir Stardéi
H iy ( ¢‘
{8.528/03 Laboratory report page L2,

v,
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AONTI
HIDRO PLAST
%
ENSLABORATORY REPORT FOR QUALITY TECHNICAL TECHNOLOGICAL
C:’JN'I‘RDL OF RAW MATERIAL NONTI HIDROPLAST
>
‘fﬁ(éfl‘,gRIAL: orealis Bor HE3494-LS-H  Nu.ofentrance: 180830
yp @Yé{%terial: HDPE 100-RC blue Date of entrance: 01.04.2019
Lot/b%ﬂ?\» 5180802 Quantity (kg): 11,000.00
%y
OO @?
Test nu.: 85969 &
VOLA T]LE CONTE.!\!T STANDARD EN 12099:1997, Equipment 00019
TS
; > &8 :
CONDITION: | “?@ \)L‘ Masa before heating:  25.0104 ’ CALCULATION:

T;zmperdture of exemination: IOS%EQ@
g

m, =,

Mass after heating.  25.0079 .
Time: 65 min. @ %glt (mg/ke): 99,96 m.= " %10
REQUIREMENT: <350 mg/kg C\OO \'?9_ Status volatile content:  Conform
ﬁ,{ L
s ‘/\\2’5»“:%‘»\,>
HOMOGENITY N2
‘CO“SSTANDARD GW 322 - A2, Equipment 00022
inhomogenity: 0.00 -
Limit inhomogenity: 002 Result h‘gf%;:enity: Conform
_e
| (5:)\
Test note <
- @
2
o
U

_ ; Y
| Date: Responsible for quality can P
l 02.04.2019 Eng. Gordana Manolédva® |
i

I Lahoratory | QC: Mech. Eng.Zafir S%rydelev

\/\
8.5 28/03 Laboramry report @’T %ﬁzf)
@)
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% BOREALIS _ i :
Inspection Certificate 3.1 EN 10204

i Order number/date
O\z 2001292779/15.03.2019 FEIL
Ve | Delivery no. / date
o 85319321/21.03.2019
) \:?S? Product
% BorSafe HE3494-LS-H Bag
S HD Polyethylene
\(\O \‘?O Batch number
4%? ‘ZO 5180802
9 Quantity
<ONTI HOROPEST puoke S
1480 GEVGE&&EDON:A e 1241;2018

Contact person

zana Peric
Atin. Jelena Repac = bl

REPUBLIC OF N%TmACEDONIA
C

o Suzana.Peric@borealisgroup.com
) S Tel: 4373269815084
@? > Fax: 4373269815825
o L Your reference
o s
o é\"b Shipping unit
@ é‘;p | PVNB13/XX2022
N
Q
% L - o
'?(\\/\ O 2
\95 L@O
Vo 2
S = \) &
Property %rence test method  Unit Value
Melt Flow Rate {190 /5.0Kg) 150 1 g/10min 0.26
Density 23°C IS0 1183 Method A kg/m? 949.8
Oxidation Ind. Time {210°C) 1501135 min 10
Total Moisture content IS0 15512 ppm 10
Dispersion ISO 18553 Note 2.5
%
The aciual method used, may differ from \ne mentioned reference method The oblaned resulls are eq:’%}hose of the feference methogd and are fracean’e
via an established and docurmented correlation (‘
To the bast of our knowledge. the informaban contained herein 1s accurate and reliable as of the date of procu% However, the CoA does not release the
customer from thewr habdity 1o check that the delivered mateqal s fit for purpose \‘{%
-
<
(&
%
>
&
\)

Quality Control Department, Marjo Taive, Porvoo (Finland)
For questions regarding the certificate, please contact your Borealis Sales Representative.

Barealis AG
Wagramerstrasse 17 19 A-1220 Vienna Austna. Tel +43 1 22 400 300, Fan  +43 1 27 400 333

X



gk
KONTI ==

HIDRO PLAST
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TECHNICAL
LABORATORY OF
KONTI HIDROPLAST
C
2, PE 100 RC Type 2 DN/PN 250/10 Work sheet

19-6H04-000300

Production date 26.07.2019
| {Standard]{En 12201 ]

Iﬁppearaéeeﬂ-kﬂlatk inside and outside, blue middie layer with blue stripes
HIDROPLAST POTABLE WATER DVGW DWB148 C00245 TW DIN EN12201-2 PN10 PE1I00 RC/PE100,/PE 100

"’g% SDR17 @250x14.8 GRAD B 07 19 04 300

Raw materia Baiga&gmmﬁzmus_u | Mater. Lot: 2081341 /5100802

Marking: "\‘

o]
f 16.4

148

15,

demax: 2515
de min; 250.0
de (mm) 250.65

Thj max:
e (m{;%‘; %

DIMENSI N;—’IND OLFR NCE (mmm)

Measurement
Instruments:

Ovality max: 5.4 1043/101471031

55 Ovality 1.4 Status Conform

1

*5?
MELT FLOW RATE ‘?’Q % STANDARD EN 1SO 1133:97 METHOD A, EQUIPMENT 00024
(@)
Test no. of MFR of raw material - MER of raw material (g/10min) 0.254
Sy
CONDITION: | % Subject: pipe
. . >
Temperature of extrusion, T (°C 190 O@ut—off time (sec): 240
Load (kg): 5.0 2.Tref. = 10 min = 600 sek
“@
CALCULATION: ] s 0.102 RES
i mes: 0400 MFR pipe(g/mmm) 0.253
MFR = 1. ", m3s: 0.102
/ Difference ( 0
[m_aver.: 10.1013 o5
fa
Limits and tolerance: Note_MFR: ‘%
MFR acc. EN12201,method (190°C/5kg): MFR of middle blue laye from pipe is

0.2<MFR<1.4 (g/10min) ; Max
difference between pipe and raw
material less than +20%

0.255 g/10min => 3.2%.

T
Comp'lbﬁ)_

Status :

£8.5 26/03
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KONTI =X

¢,  HIDRO PLAST

- S0 MEGIEM A ¢ TRILIT TP 66 “#n (CH 292784
= 5 Y

TECHNICAL
LABORATORY OF
KONTI HIDROPLAST
NG
‘?*P \%jj'est PE 100 RCType 2 DN/PN 250/10 Work sheet
é}?l_&%go Production date: 26.07.2019 19-6H04-000300
) A -
[Appeaf:ﬁi cé—?l Black inside and outside, blue middle layer with blue stripes I IStandard | LEN 12201 |

Marking: S b TI HIDROPLAST POTABLE WATER DVGW DW8148 C00245 TW DIN EN12201-2 PN10 PE100 RC/PE100/PE100
T |r (‘}EZ SDR17 #250x14.8 GRAD B 07 19 04 300
.

-gw)
Raw materia Bpeilis HE3400-LS H / HE3494-LSH | Lot/batch; 20813411, 5160802
8.7,

ot
'S’sr%m EN 12201,150 3126

3D
M STANDARD GW 322-A2, Lab. equipment 00021,00022
O
Inhomogenity: 0.006‘(:)) ‘/%’SO
b
Limit inhomogenity: 0.02 ‘?\z \7’0
N
Q,p Status: Comply
oy >,
LONGITUDINAL REVERSION OF PIPE ‘%"_ STANDARD iSO 2505- 1,2, METHOD B EQUIPMENT 00018
LENGTHS o N .
Before heating/ ~ After cooling J R, (%) (‘}5, CALCULATION (%)
L 100 98.61 1.39 rance AL=L -1
/)
2 100 98.52 L.48 ﬁ/" \/
3. 100 GR.47 1.53 (8?5 R — 7 = (M}
OO :
Time exposure to the test 120 Date: 050872019 “?(
temperature (min): ‘Q
‘Test temperature (°C): 110 Status: 19\2\ Conform
2
%%
kA
Qe
f8.526/03 page2/3
(@O
L
k4
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KONTI
SHORO FLAST
~ TECHNICAL
LABORATORY OF
KONTI HIDROPLAST
c’s
Y0, PE 100 RC Type 2 DN/PN 250/10 Work sheet
‘?y fé’@ 0 19-6H04-000300
28 «,9 Production date: 26.07.2019
|Appearam.vfki;ack inside and outside, blue middle layer with blue stripes ] lStandard“EN 12201 ,

Marking: KONTI HIDROPLAST POTABLE WATER DVGW DW8148 C00245 TW DIN EN12201-2 PN10 PE100
R [ RGOPE100/PE100 RC TYPEZ SDR17 8250%14.8 GRAD B 07 19 04 300

(6L
Raw materia &@@mmwmu | Lot/batch: 20813411 5180802

HYDROSTATIC STRENGTH STANDARD EN IS0 1167-1/2, EQUIPMENT 00014/00015

Pressure test type, paramgter; Pressure test results
method and conditions . %
koo T inbd el el b i S _ _ P
R 16 490 %.)O P(bar), +2%/-1% 7 (mm)
. \6 Tank T(°C), £ 1(*C) 80 Pipe length shouldbe min
Hoop stress, 6(MPa) 54 ‘%‘, , 180 3xdn {min 250mm), for
L i .
Tank T(°C), £ 1(°C) o ‘?‘2 C:?) Test time t(h) dn>315mm, L 2 2xdn,
Test time min, t(h) 165 Qprefsure testenvironment:  Warter in water
Set time to achieve 30 sec fhe to achieve test pressur

test pressure (sec):
; (sec) '[‘ypegﬁfqilure (ductile/brittle): -

: A
RIESEER caps Forced b rupture after testing
Number of test pieces: 1 (ductile/bigle):
Pressure test i n_v%
&
<

C\Q\ Status:  Conform
N

FINAL STATEMENT: ”%’50

Test results meet the Standard requirements. (&N [
04
Date Responsible for q ality(control Quality contedY, laboratory:
13.08.2019 Eng. Gordang Manoléva Mech. Eng. Zﬁﬂ\}Stardelov
A~
£8.5 26/03 " 5 bage3/3
% ‘“%
>
*Ey\/\
O
P
<&
Offy
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O\;,\) P it Metrology Laboratory - Temperature and Humidity
‘2?? C\) DATE OF ISSUE: 2018-03-02 CERTIFICATE N LMT20185002062/10  Pagelot2
Oﬁ.% e i ol rhartaokl:ddersi 2 Akl prantsn Sy Veulon
> - 1 T 3
'9\,\ N < SEPI-HELDER QUEIROS, LDA
o([, C“z Rua do Comércia do Porto 126 - 4° £3q Frente
‘%) Qf" 4400-421 Vila Nova de Gaa
% T
57 -;:\? BER
("'O \’?’? Type ol equipmenl Dlg 'al Thermomelet
5:0 Reading Unit
" 'Sqnufacmnr HANNA INSTRUMENTS
& (@;l HI 935005
H %nn}umbu B0022653
] R%y nfe —_
& ? Taperature Sensor
g Manu Iu e
= Madel q) -
2 Serial numb(‘ [ =
§ Reference &"P B0022653-5
g -?c
g
L Equipment condi ﬁ?’ % good condition of conservation
E Reading unit msolulldQ,\O‘(? for evary steps
g <o
§n Local CATII@P,prto Temperalure Lanoralory
< Calibration date 2013-0
§ Tampaerature C (£3)°C
5 Humidity 50 %hr [ 210} %hr
g
g Cahbmlmn performed undarmternal procedu :
3 LMT P03 10, Rev A4 2016-06-09 LMT PO2 lﬁ;ﬁcv A4 2004-02.28
§ SPRT 25 Ohm reterence number 04 50?20 calrates 2 P Q SPRT ‘25 Ohm re!erenoe number IJ9 50144 calzbrated at I P Q anuad
2 bath HART SCIENTIFIC referance number 02 50583, &dquid bath JULABO reference number 10/501125 Fumace FLUKE 91005
8 reference numbar 16.30 535, cahbrated at CATIM and Ir le to IPQ, Tinsley brdge Ambassador, reference number BS/04067/8
E catibrated al CATIM and tracesble to IPQ o
g .
[ The feponted sxpanded uncerainly s based on the standard dncgranty mulpled by a coverage lactor k=2 which provides a
= canfdence level of approximalely 95% The uncertainty has been de jned in accordance with EA-4/02
7. S—
IPAC is signatory to the EA MLA for calibration, tesling, cerlification and lnspection l%:n
(\O
2
Calibration Technician Technical Sup(@gisor
&5
¥ -
. acreditacdo
S s P e ——
M0003
bal Pinheo } { Madalena Sarmento) Calibragao
Rua dos Pldtanos, 197 Estrada do Pago do Lumiar, Campus do Lumear - Edificie O Rua Cidade do Porto, Campus da Delphi - LdHicio 4
4100-414 Parlo - Purtugal 1649-038 Lisboa - Portugal 4705-086 Braga - Portugal

[ ]
\} cat I m Certificate of Calibration

Rt



@ cati m Certificate of Calibration

) 0\;:) {umo de dpoio tecnoislcs  Metrology Laboratory - Temperature and Humidity
oy
onf\)% DATE OF ISSUE: 2018-03-02 CERTIFICATE N° LMT20185002062/10 Poge 3 0t 2
N
e ‘%\
c')
oy
o, 7
%«QO\AO,;; Calibration Step ?::gl'n': E‘}.‘{‘.':::;“‘ Error i | ver Uncartainty
< A 1 19.938 °C A97°C 02 |20z| 122 | +- oo
OO'?\z 2 0.027 °C 0.2°C 0.2°C 202 | 122 +- 0077 °C
9 k4 3 22.979 °C 1005 °C os°c |20z| 130 | +- ooesc
‘?s"q"Lo 4 190.950 °C 200 ¢ oc |20 = +- 0.60°C
{G 5 200.677 °C 300 *C 0°C 2.04 59 . 24°C
£
£ \)) iy
3 EA
g C_sy. &
4/ —
g ¥ (%po
g @
% RN
A oY <
e Vo
] 2 ¢
" {O <
: %
: “‘«;,3éy
g S
E %
&
<
9 L
¢ %
g (2}
£ (qy
: Y.
£ e
E &
: 2,

i Rua dos Plitanos, 197
4100-414 Porto - Portugal

Estrads do Pago do Lumlae, Campus do Lumiar - Edificio Q Rus Cidade do Porto, Campus da Delphi - Edificio 4
1649-038 Lisbea - Partugal 4705-086 Braga - Portugal

Page 3of3

C(



pJoT ey

worbays mmm afedawoy  worbaysBannas ew-g
§L ¥T 96 98 S+ ®d £ 61 96 98 Sb+ (3L
sprwURg ‘druauul 78£8 " oWy

am._.uum

3 = Tieuss | BIOUE0/6T BT 123UIBUB BIINIBS AL SOIRNGs J2PIPH BN
§ I

\?

[ ooo 0056 0056 0056 | ‘@R o 5056 50'56 0056
v ; 000 000 5% GG 000 000 000
— Jeng | uodis | ajeds [nd Sujwsues)  uope] b ] Kopdsa WSdey
N UCHBIGHes Sa0foq M 7 i
£0 RERD Tr0o-/ 600 ﬂﬂWﬁl BHEEIL ] socvscetyr | TON WWmEmRl .o
ZE5Z2081 ¥ ON Bpaucy | 3 | o uoing ¢
T 7
~ B6¥5 o [T s 900 &, BTSS wss 00'5s 9
00°0 000 % UCHEIASQ 000 ..“w 00'0 00'0 o0
— MeEmq WOdRS | a5 g seuuRly  UORRINGG s
€0 L] £00-/ 100"
ZESLLOS1
. oeges 0 006s | seei ] ___00'ss
00'0 00'0 % UC)IEIAG() ;
Todag  Wodes | ams Ind sauwsus) — wpodis
£0 s/ £00+/ 600" “ON Znjummy |
TEC2L06( ON uonimls
66'LE 00'8¢ (TR _ 0O'8€E
000 000 9% UoTRINeg 000
T Admg  uedis | aqes iing sewuisumyy WRoATRs
7 ["Er
£0 IRARD Z00+ /900 SFYN/eIofd W0 WuBuR) [ lodzewiv', | ON mwjusuRIl
ZEGLL0SL "IN B[oRue) | [P "ON uoRms
v,
L —
GO0 | 000 ZTBE Nn mm 00'BE K ] | _Z0'c 0Z'8E EI'BE > 5 DO'BE
9% UOTETASg 000 000 000 % UoTIEARg [Ta5% 000 00°0 Y 000
A0S N PRpwsuRl  WORRIASG. g @m- — Wioding|  apos und wpusun)  UoRRSg E) Lo GO
GTRIHTeS ST TfoA TOfIviqies SIogq sonfen S0, O
Vi OZF 000F 0 Jlieg) sliumg aanssadd | £0 E AT 2007 L0°0- 1BB/810/9q WSHC BUJUSURL [ ceovisow | ©
ZE5ZZ051 "ON SSaiua) | 1 I
7+ Rguigl TKURLILN UoHRIqIeD 17+ o EL dwa] 00Z 0U UGopeypame 110 ANT WNG o3 Julpioosy KqeasRI | USRIANOI 7L, .
>
1850C-0B1505 © N 5195 160 GPl Ddd 3 SPOW YHdOM LAWY (Usmnisa] e ER)
%

¢ ans bays lapow

65952 JAQUINN A@MNID [ VINOQIDVW - ¥ITIDAID iS5aIppY
SIOZ/EO/ET 218 uonRIqIeD

-1 ON Uonels
SONAND) e cuRPIUPR) DALIDS 15¥1d OdAIH % LLNOA saauionyy
ainssalq Jo uoneaqie?) 10§ a1edyiIIaD)

Cr



trjo 7 3deq

worbays mmm tafedawon  worbayds@eniuas pew-3
6L T 96 9B o+ XB3  ££ 61 96 9B o+ (L
MHewuaq "drusuuiy Z8£8 '€ oY

03110S.

e P - - Bmeuss  §l0Z/E0/6L BT 7 135UiBUB SAI8 O[N] SOIBNG J3pPH TaleN
AT g, * rf, (e O,
PV Ay 2l A 2,
e
DT | oc’c B6'LE 86°(E 00'8E = | | eg'o- EU'SE 60’8t 00'8€
% UoliFaq oo 000 000 o000 % UoliEinag _Ewﬂ 000 000 000
S |Ing Apjususl)  UGEVIRAG i I g WIS | aqeos [Ing Japjuisuey)  UORE] C) Andsia ujodiag
i VOTIRRGTES T ShA ) TOICIGHE BI04 Sorjen
Vil 0+ E0OF -0 Tlug) sfuey aanssd | £0 L) 000/ 100+ PRSI [ iioZ6oiiy | ON amummil
ZE5ZZ051 "ON 2[CL4C) =] [ I “oN uopes
2Le0y 2
[l 000 <I'se SU8E ~_ o008t | T | —_ o0'BE
O BOREAS(] 000 000 000 000 % UopEIAeg 00'0
3805 Ind JaWiRuRL] ORI ey — WdRa Jupedes | 9(as [Ind Jajyuwsusay Taadisg
v oz ooy 0 Tlooq) o¥uwy sausead | €0 woAwD | 00v/ 00 "ON SnuEueIL
ZESZL08 "ON Uoneis
o000 000 €6 75 6675 0055 | 0055
9 UoHEIAS] 000 a0o 000 000 2% UOHE 000 et )
wss In] PppusuR]  UopuAAqg By oG Tuodies | A Ind Aujusuely sodiss (G
VORE | e 0 Tlaea) a¥uwy sarssoad | £0 WA/ SO0t/ 00 1_ON Jejuisus]
ZESII06] 1 ON uopmg
| T _ooo 8675 86 VS 0055 TR | 00’55
% UOTNAYG [“otT 000 000 000 % UopwASg 000
TS [INJ BUJUSULLL  USREIASG *3neey e THodiag | aos [ing syussusiL wodieg
TRy I TRfeR [
VWorv | 1665 0 Tlaeg) SPuvy aanssaid | T0 ) SO0 7 SO0+ SERAI0 ] W0 SNSEIL [ o00-zotpiin 1 ON JemuBURIL
- TESZLOCL "ON JBouoD I L o 7 "ON UORS
.
<y
000 T3 TUse 0056 8Z D T sto 156 Erse ‘3,45 0056
[} 000 000 00'0 o, uonMAR(Q | _ooo 000 06’0 e 000
EI5 [N OUIUSUCI]  UORRIAGG Cl) Aadsq WISdas| 215 yind usun)  GoREASG ] Aadsig 7 GgIoaes
R ST USRS g SR TOJIeIgIeD 9I0f9q FanfvA 5.0
vui oz 60'001 -0 1t5ea) oBuwy sansvadd | £0 MAARD €00+ / €00 ATR/RICIN WO BRjuSULIL [ _eoo-zoevir F
TESLL0S] "ON JA[0AUOD ] 9 !
-
~/+ wgus| TURHE5UN UORRIGHED T 7+ Da £C dwa] 00Z 'oU UORRYPaDo% LG ‘ANT WNE OF BUp3ony KqeasRIL S_En__uu«mm,. & .
TERY — 2,
T8900-0BL605 *'N [¥195 19q OPL Ddd 30 PPOW VBJOMN3LaWY  Juswniisn) Asiig 3 cww
G,

2,
gansbas  :1opow %, av&
6595¢C AGUNN 21D or* VINOQISVW - YITIEIDAID ssappy O 2,
BI0Z/50/67  9WQ UONRIGNED «wv V%

0L-9 "ON Uonels “
sonany) Japla  sueppuyal DALIDS 15¥1d OUdIH 9 LINOY werny

anssaid Jo uoneiqljes) o) AJedISD)



catim

centro de 3poto tecnplogion

Calibration Certificate

0?> 3 inddstria metalome:3nica
o X LaborMet - METROLOGY LABORATORY - PRESSURE
2
*pob English version
\/\e 2018-02-26 Certinale 0. LMPZOIBSMZINHO

Manu I'aclurc:@dtls&}b’l(
Modcl: CE PP

Serial Number: So30 §g531

Equipment reference 7 f?o

CALIBRATION PROCESS

iof2

Range of indication: 0 a 140 bar
Division: 0.01 bar

Resolution: 0.01 bar

Accuracy

 TRACEABLE

! STANDARDS ), "¢, cATMNY .
Calibrador RUSKA 7252 1, 2. 17.501464| FLUKE
f‘oc |
|
& '

Este documento nio pode ser reproduzido, excete integralmente, sem a autorizag3o por escrito do CATIM

; Rua dos Platanos, 197
4100414 Porto - Portugal

equipment and the reference pressure { Ervor = P equipment -Batandard ) .
\

Pressure gencrated with Nitrogen. All measurements were perfon@ﬂn a controfled environment of (20:2)°C" and (50+10)%
RH., at the Opono facilities. 00

VISUAL INSPECTION
The equipment is in good condition.

'"'I‘I'le reported expanded uncertainty is stated as the standard uncertainty mulllpllcé?fg coverage factor k = k', which fora t-
distribution with vef = vel effective degrees of freedom corresponds to a coverage proBability of approximately 95%. The
_uandard unccnaimy has been determined in accordance with EA-4/02 document™ ‘)

IPAC Is slgnalory to the EA MLA for calibration, testing, certification anrd inspection sco?es

Calibration date: 2018-02-26 4

T ician Technical Responsible

IKac
s =

Calibragdo
anel Pinto Pedro Castro

Estrada do Pago do tumiar, Campus do Lumiar - EdHficio Q
1649-038 Lisboa - Portugal
e

ra _—
t““““\ p,'L\
xob“f‘ it

Rua Cidade do Porto, Campus da Delpht - Edificio 4
4705.086 Braga - Portuzal

a\»

Page 3 of“{\\oxo !0025‘)



Este documento ndo pode ser reproduricdo, exceto integraimente, sem a autorizaglio por escrito do CATIM

L catim

0 centro de apoio 1ecnolagico Calib!‘ation Certiﬁcate
>

2 industria metalomecanica

’%Q LaborMet - METROLOGY LABORATORY - PRESSURF,

English version

Certificate n.®; LMP20185002114/10

%fﬁ\%il‘lcnt Error X’ v, Ezpanded Uncertainty Err.ol"
bar bar % E.S.
Eho L 0.00 2.05 56 + 0.006) 0.0
10.000 o, 0.0t 4.53 2 +0.036 0.0
20,00 ", Sha .0.02 2 87 4 +0.018 0.0
3000 T 003 232 9 +0.012 0.0
40.00 4O .05 2.23 12 +0.012 0.0
50.00 9 .06 232 9 +0.014 0.0
60.00 <. 507 2.10 26 110,016 0.1
£0.00 Cn. {10 2.02 106 £0,013 -0.1
160.00 TN 2.02 138 4 0.016 0.1
120.00 00395 Ca] 202 104 10.015 2.1
140.00 015 o @202 10 +0.015 0.1
%
Maximum hysteresis error: 0,01 bar d:)“

%

Error { bar
&

Pressura/ bar s

ENVIRONMENTAL CONDITIONS:

Tempernture (°() Humidity (Yahr) Atmospheric Pressure (bar) Air i ensity (kg.m-3)
100 . 00 1475 gomeene s .
| The i ¢.9%08
E18 @I 0.9806 + - 5
wee | 31540 09904 + sk 1170
0.9902 4 o .
0o - : %o 0.6900 1.165

OBSERVATIONS:

The cquipment was calibrated with the display vertically. J
It is considered the outtet pressure as the equipment reference . ﬂ/ ] -
The unit of pressure according to the International System of Units {S[) is the Pascal (1 bar = 100000 Pa). o
Rua dos Platanos, 197 £strada do Pago do Lumiar, Campus do Lurmar - Edifioo G Rua Cidade do Portg, Campus da Defphi - Edifiae 4
4100 414 Portc  Portugal 1549-038 Lisboa - Portugal 4705-086 Braga - Portugal
Page4of 4
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KONTI

HIDRO PILAST

I\\_Net =

@ qualityaustria

130 50012008 Ho.0t442/0
(\ Q10 TFBN E/BUL ph VI FCTPHCHA 86 1un (0] 712 084 130 14001 2004 No.D0Z1170
(?‘?p <
O e QUALITY CONTROL PLAN FOR {TT) FOR PE100-RC WATER SUPPLY PIPE
ffﬁ test (TT) acc. EN 12201-7 Table 3
Number of
{b Reference to Part and clause Number of test
oterisﬂc o EN 12201 Sampling procedure plece(s) " measurements
per test pleca
Appear, al olour 2:5.1/5.2 Two dimension per size group 1 1
Geometric"al = g:@ 2-6.1 Two dimension per size group 1 1
. et b
Hidrostatic stregfgth
2-1.2 T i i L
(20°C, 100 h) '() *? ‘w0 dimension per size group 3 1
)
Hidrostatic strength 8
7 2}
1000 hy ‘Ef'(‘-% 2 Two dimension per size group 3 1
K o
Elongation at break C)‘?j % Two dimension per size group ¥ See note 3} 1
Py
Ox'dation induction time ] ; L‘ Not applicable ) !
Melt mass-flow rate (MFR}) 2 3/‘;). & Once per size group 3 1
Marking 2-12, !? e(b Once per size 1 1
Fitness for purpose r? (p For preperation of assemblies, tests and frequency see en 12201-5
1) All te test piece(s) given in Table are lhd{ MAII test pieces shall pass the relevant tests.
%) If the product range covers more than one&n ples shall comprise the smallest and largest diametars manufactured plus a sample from each
intermediate size group. The succesful testing will valadate & ithin the range tested. Successful testing on the Jowest SDR pipe will validate pipes with the
same OD having 2 high SDR i.e_ thinner wall thickness. Where a%\;{u r extends his production bayond his approval then addiitonal type testing shall be carried
out.
3) The number of test preces are specified in 150 6259-1 v@}?z@%s are taken from the circumference of ane pipe sample.
Plad
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MINISTERUL SANATATI, MUNCII DOCUMENTATIE MEDICALA / Maanuswoceas :
$) PROTECTIE! SOCIALE FORMULAR | bupea Ny 303210 =25 Beersaaaues ?
AL REPUBLICH MOLDOVA APROBAT DE MSMPS al RM / yraapxsiesa M3TC3 PM ;
MUHWCTEPCTBO 3PABOOXPAHEHWA, TPY[IA G o) .

o 1 COLIMANLHOW 3AUUTbI PECNYBMMKM MOTOBA e I X
an alional ara
E: H”\,\ AGENTIA NATIONALA PENTRU SANATATE PUBLICA e e e At R .

P4 \ﬂAuHOHAﬂbHOE AFEHTCTBO OB{ECTBEHHOIO 3AJ0POBbLA psiitett s pu s oo dlatigleey SN -
“‘Nf) o MD-2028, muh. Chigindu, str. Gheorghe Asachi, 67-a Acrediial In Sistemul Ministerutus saanmmﬁa Muncil e
Op %9 Tel. + 37322 574501, lax + 373 22 729725 #i Protectiel Sociale al RM %
> "%& IONO 1018801000021 ArxpagaTosaiingil b CHCTOME MiicTaps1ea Japascoxpanenis, Toyne n ¥
E mail. ans

. Counansiod Jawnme PecryBnmm Monjosa
o \,\ p@ansp md; anticamera @ansp.md Certifical nr. 2293 din 24 10.2014, valabil pan I 24 10.209

AVIZ SANITAR :
Pﬁuf@p PRODUSELE ALIMENTARE $1 NEALIMENTARE Nr. /4 1/ :

(.GHNFHH‘UHOG IARTONERUEC VI RUEHICABIN 1 HEHUUCAMY Hf)()()_}’k'ﬁl()(f

0'5’ infom [ " aprilie ale. 2020

. Ptin prezantul av se confirma ca producerea, importul, utilizarea gi desfacerea produselor / echipamentslor
Hacmoniuusm carumay (yw LeM MTOGMSEPWOBGMICS, YIMD NPOU3BOACIIEG, 8803, UCIMTBI0BRHLE U poamuaaUus npodystiut / oopydoaanus

Teavi din pollprdﬁjeré@l polietilena si fitinguri marca KONTI HIDROPLAST X

sunt conforme Regulamenté%k(lor) nitar () / coomeemcmayiom carumapromy (siv) peznamesmy {am) (se va indica ¥
denumirea completd a Rﬂgulame @sanrtar {8) / yx838ms NQMHOS HAUMEHOBRHIE CAHUMEBPHOZO (biX) PEZnamenma (oe)

HG nr.913 din 25.07.2016 % tari tehnice cu privire la plodusele pentru constructii”

HG nr.278 din 24.04.201 3“Regplandent sanitar privind materialele §i obiectele din plastic deslmate

sé vind in contact cu produsele aﬁﬁn nﬁg
Organizatia-producitoare/importatoare, % fgine | opearuzawus NpOUIANTIODINBD, EMPANE NPOLCXONOEHUS

Macedonia, “KONTI HIDROPI.AST*‘(\@@O

Destinatarul avizulul sanitar ! nanyvamens canumog IO @MU

DEMATEK WATER MANAGEMENT" Sl@g Roménia, sector 6, Bucuresti, str.Preciziei nr. 6 M

Ca temel pentru recunoagterea conformitifli produselor R amantulul {lor) sanitar (8) mentionat {e} a servit /

OcrHosanueM QR NPUIHBHUS MPOBYRUUL YWE3AHHOMY (bIM) CEHLME, M) peznamenmy {8Mm) HOCIYUNG

Demers, raport tchnic, evaluarca tehnica nr.02/05-030%281 8, aviz tehnic, notificare nr.64 CRSPM/ 02.11.20

aviz sanitar nr.P-0290/2019 din 06.02.2019 -

(B enumem docurmentele de Insolire, buletingle de analizh / Nepeuciums c:xpoeodm:eﬂq&m GO, MIPOMOKOME! LCCTR. )

Caracteristica sanitard a produselor / canumapran XapaKMERUCIMUKE ) yuu! g
Parametrii (factoril) / noxazamenu (haxmopei) Nonnati\'u!p;g%mr { canumapuniil HopMamue

Xt

Tevile sunt confectionate din materiale admisc pentru utilizare 1 1n¢ usma apei potabile, montarea,
instalarea sistemelor de apeduct

i OOO
2y
Domeniu de utllizare ! O6nacme npumerenus: contact apé"p otabila
Ay
7 >
Conditiile necesare de utilizare, depozitare, transporbare, misurile de securitate / Heoﬁxodm%,; YTROBUR

UCTIQNLIOBAHUA, XDAHBHUS, MPEHEODIIYPOGKL, MOps Ji
importul si plasarea pe piata in cond1 e respectarn legislatiei in vigoare in ublica Moldova |

" AVIZUL SANITAR este valabil pind la / Carumapoe Saumosemue dotemeumansso do 30 aprilie 202
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C&ﬁleIUL TEHNIC PERMANENT PENTRU CONSTRUCTII

C’S
OO'?\%?
Y &
“Jo AVIZ TEHNIC
O
. N
In baza proc@ué;ﬁi&verbal nr. 4-13, din data de 09 iulie 2019, al Comisiei de
avizare a evaludrilor t i%n constructii:

-?

CONSILIUL TE@(%:I‘Q PERMANENT PENTRU CONSTRUCTII
AVIZEAZA POZITV evijuliza tehnica nr. ET 02/05-030:2018, elaborats de
ICSP ,,INMACOMPROI%SRL, pentru ,, Tevi multistrat din PE
100-RC marca KONTI H LAST®”, al ciirui produciitor este
firma ,,KONTI HIDROPLAS@,;, din Macedonia.

Prezentul AVIZ TEHNIC este v‘algbi‘l pani la data de 30.12.2021 si se poate
prelungi in situatia in care titularul face doyada mentinerii aptitudinii de utilizare a
obiectului evaludrii tehnice, conform prevedgrilor mentionate la elementul ,,Partea

specificd” din evaluarea tehnica. 2

Evaluarea tehnica este valabild pdni la dat%;de 30.12.2021, pentru titular,
producitor si distribuitorii din anexa la evaluarea tehr@é si nu tine loc de certificat de
AY

calitate. .
'?900
o
Y
Secretar de stat, < -
Presedinte al Consiliului Tehnic 255 s >
Permanent pentru Constructii /. “Anatol USATII
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2,5, Evaluare tehnica
@br. 02/05-030:2018

< >
yg'fébilfmte pand la 30.12.2021

0, %
L)

o
CpdYM MD 3917 21
2
Tevi multigtrat din PE 100 - RC
marca KONTI HIDROPLAST®

v
Titular: "DE EK WATER MANAGEMENT" SRL,

str. Precizfei Nr. 6M, sector 6, Bucuresti, Roménia, -
Tel. +40 723736 45 25,

5,
Producitor: "KONTI Hm& LAST"
Macedonia, 1480, @vgelija, Str. Industriska nr. 5,
tel: +389 34 215 225 fax: +389 34 211 964

Evaluarea tehnica a fost emisa de ICSP ,,INMACOMPROIECT” s MD 2015, or. Chisinéu,
str. Sarmizegetusa nr. 15, tel/fax 022 52-11-30, Grupa specializata nr. § "Produge, procedee si echipamente
pentru instalatii aferente constructiilor, de incilzire, climatiziri, ventilaii sanitaféagaze, electrice”.

Prezenta evaluare tehnici confine 16 pagini si anexa 25 pagini care face p&%e integrant3 din pre-
zenta evaluare. Y

Prezenta evaluare tehnici este eliberati in conformitate cu Regulamentu! cu pri\%a organizarea
si functionarea ghigeului unic de elaborare a evaludrii tehnice in constructii, in baza anexei nfNa Hotdrdrea
Guvernului nr. 913 din 06 noiembrie 2014, '?9

\/\

fa)

Prezenta Evaluare tehnicd este valabili numai insotitd de avizul tehnic al 4
Consiliului Tehinic Permanent pentru Constructii §i nu tine loc de Certificat de calitatg:f‘o
A _ 4




CONSILIUL TEHNIC PERMANENT PENTRU CONSTRUCTII

Grupa specializatd nr. nr. 5 "Produse, procedee si echipamente pentru instalatii aferente
constructiilor, de incélzire, climatiziiri, ventilatii sanitare, gaze, electrice” a ICSP ,,INMA-
COMPROIECT” SRL analizind Dosaru! tehnic si documentele prezentate de firma "DE-
MATEK WATER MANAGEMENT" SRL, str. Preciziei Nr. 6M, sector 6, Bucuresti, Ro-

‘/\c}?ménia referitor la: "Tevi multistrat din PE 100 - RC marca KONTI HIDROPLAST®" fa-
e"ﬁ‘;jcate de firma "KONTI HIDROPLAST", Macedonia, 1480, Gevgelija, Str. Industriska

Anr. g, tel: +389 34 215 225, fax: +389 34 211 964, clibercazé Evaluarea tehnica nr. 02/05-

é’,&) 18 in conformitate cu documentele tehnice valabile in Republica Moldova, aferente
d r@plui de referinta si dosarul tehnic elaborat de "DEMATEK WATER MANAGE-

E 1]

OO 2:9
R &
v o e
1.1 Descriereacucfg'nt(‘i strat interior din PE100 RC

Q - " ]
Teava multisti?a’y ’“\EE 100 - RC, este (min 2,5 mm sau 8%) de cu

. loare albastré (sau neagréi). dacd
fabricatd de fi KQGNTI HIDRO- exteriorul este de culoare nea-

1 Definirea succinti

PLAST, in Macedotti, @yl polietilena gra, feava va confine o dung
(PE 100 si PE 100 - R€) cigstraturi co- albastra pentru identificarea
extrudate atat din exterior €3 §7sau in in- apei potabile.
teriorul tevii, pentru transpoﬁ%)l apcsi reci b. Teavi cu strat triplu - stratu-
destinate consumului uman. D(ine 1 de rile exterior si interior de cu-
fabricatie include clasificarea fe %3 loare albastré sau neagra, din
tipuri de conducte descrise mai jos; \a‘é\cﬁe PE 100 RC (grosimea straturilor
tuite din straturi diferite de material. QP "t““t' L;,gmm _Sl"‘:)t flo/l"l gl;lt)érllzll.
S stratul din mi i
Tabel 1.Tip 1: Teavi monostrat - DE 100, do o tiloare —
Teavi de culoare neagricu albastra.
Aspect dungd albastrd sau de cu- % D . Alimentare cu api potabild, in-
loare albastrd 100% - ?Ir.nemu stalatie subterana, cu pozare cu
Domeniu {Xlimen'tare cu apé potabila, %}jlzare sau firi pat de nisip :
utilizare instalalie subterand, cu po- (% a. Dublu strat PE 100 RC / PE
zare cu sau fard pat de nisip > 100
Material Integral PE 100-RC, monos- Ma‘e"él‘\ b. Triplu strat PE100 RC/PE
trat 2,1 100/PE 100 RC, co-extrudate
Dimensiuni | DN (mm): 25 - 800 Dimensiuni $AN (mm): 25 - 800
/ SDR*/ SDR 17; SDR11; SDR9; / SDR*/ 17; SDR11; SDRY;
Clase presi- { SDR7.4; SDR6 Clase pre- %4; SDR6
une PN (bar): 10, 16, 20, 25, 32 siune PN (bar): 10, 16, 20, 25, 32
Teava pana la DN 125 mm Teava pina la DN 125 mm dis-
Formai de disponibila in colaci, de la Formide |ponibild in’@laci, de la DN 140
livrare DN 140 mm — bare drepte de livrare mm — bare d@te de6msil2
6msilZ2m m
Tabel 3. Tip 3: Teavi multiﬁ@at cu strat
Tabel 2. Tip 2: Teavd multistrat aditional protector din PP cw/ ﬁl@(gxr con-
a. Teavi cu strat dublu: exterior ductor A
Aspect de culoare neagra (sau albastri) ' ‘ Teava monostrat de culo‘a’%
din PE 100 sau PE 100 RC; pepect heagra din PE 100 RC sau 2,

o
.
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teavd multistrat de culoare
neagrd/ albastra din PE100
RC/ PE 100 cu dunga albastrd
Cu 0 manta protectoare din po-
lipropilend, culoare albastrd
(pentru apa potabila).
Grosimea minim& a inveligului
de protectie din PP depinde de
DN al tevii; tevile de dimensi-
uni mari au 0 manta mai
oroasd din cauza Incircarilor
imai grele pentru care sunt pro-
iectate. Rezistenta de imbinare
OO'?\;sdintre mantaua protectoare §i
“%onducta de bazi a fost aleasi
%g compenseze f:or’;fele de

%f%a.re care apar in timpul

o2 160drii tevilor.

Alinptdie cu api potabila,
instalae, sulterand, cu pozare
faird pat 8¢ ni

Domeniu
utilizare

IPE 100 RCPEE90, PPHM
Stratul de pro(f(sti@ din PP are
grosime minimad ﬁﬁ mm si
este suplimentar gfj}n@ﬁg con-
2.

ductei; e
6,

Material In varianta cu fir din i
rialul conductor se integreazf
in procesul de productie sub”
stratul de protectie din PP, cu
rol in detectarea defectelor
conductelor in exploatare.

cupru (gr. max. 2 mm), ’4

<

Dimensiuni
/ SDR*/
Clase presi-
une

DN (mm): 25 - 800

SDR 17; SDR11; SDRSY;
SDR7.4; SDR6

PN (bar): 10, 16, 20, 25, 32

De la DN 25-75 mm in colaci;
Dimensiunile de la DN 90 mm
— bare drepte de 6 msi 12 m

Forma de li-
vrare

* SDR = du/en, raportul dintre diametrul exterior i gro-
simea peretelui.

Cerinte pentru materialul PE 100 RC
Pentru fabricarea peretilor tevilor multis-

trat KONTI HIDROPLAST® se folosesc
mai multe combinatii de materiale (Tab.

2EVALUARE TEHNICA

2.1 Domeniul de utilizare acceptat

Evaluare tehnici 02/05-030:2018

4
2, Tab. 3), nu doar PE 100. Materialul

component din alcituire PE 100-RC, este
o polietilend de inaltd densitate, diferitd
de PE 100 prin rezistentd semnificativ
mai ridicat3 la abraziune, fisurare $i pro-
pagarea lentd a fisurilor in comparatie cu
PE 80 si PE 100 uzuale. Deoarece mate-
rialul PE 100-RC depiseste cerintele mi-
nime aplicate in cazul PE 100, pentru ca-
racterizarea acestui tip de polietilend a
fost introdusd cerinta suplimentard de
efectuarea unui test complet de fluaj
FNTC, pentru a diferentia comportamen-
tul la rupere (friabil si ductil) in timpul fi-
surdrilor 1a solicitérile de mediu.

Pentru alegerea materialului tevilor in
vederea reducerii riscului de deteriorare a
sistemului de fevi instalat, conductele cu
mai multe straturi fatd de cele monostrat,
sunt fabricate pentru utilizare in conditii
specifice dificile de instalare, unde sunt
necesare tehnici alternative de montaj
(montare neconventionald a tevilor fara
pat de nisip).

1.2 Identificarea produselor

Tevile sunt marcate din fabricatie rea-
lizat prin imprimare intr-o culoare con-
trastanti cu culoarea fevii (alb, pentru apa

ece):
= - numele producitorului; .
“¢porma de fabricatie )

-Sipul de teava (tip 1,2, 3);

- difmepsiunile nominale: DN ext. X €;

- specifigarea materialului;

- seria SBR; clasa de presiune PN;
- data (z/L/gh; ora) si locul de fabrica-
tie. n
Fiecare livrare vﬁ\ Lt}insotité’l de un certi-
ficat de calitate, aferent lotului de fabri-
catie, precum si de certiffcatul de garantie.

2
%,

Q
Tevile sunt utilizate la executare? ] ex-
ploatarea instalatiilor sanitare inter cfge
sau exterioare de api rece, pentru: L

v
Pag. nr. 3
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- cladiri civile (de locuit, social-cultu-
rale, administrative, laboratoare, cladiri
similare din industrie-grupuri sanitare,
etc.) si cladiri industriale (de productie
si/sau depozitare) la care se foloseste apa
potabila;

. transportul si distributia din retele ex-

ioare de alimentare cu api de consum
brangamentele instalatiilor interi-
alimentare cu apa si stagiile de ri-

drcds
di‘g?\e%)presiunii din cladiri/ ansambluri
cladim); <

- ins@ja‘f de ap3 pentru stingerea in-
cendiilor,fy a%yl in care nu sunt comune

cu instalatll%ti ioare de alimentare cu
apé;

Q& <

- retele exteridarePe canalizare din an-
samblurile de claak®, cﬁprinse intre racor-
durile instalatiilor int€Lj de canalizare
si colectoarele principal nalizare ale
localitatilor sau statiile de q’p‘%re a apelor
uzate ale ansamblurilor de &¥adird)

- retele de colectarea, de'ﬁ@z% a si
tratarea apelor pluviale pentru 1‘(\%@ au
combaterea incendiilor. 'O ‘?)O

Nu se utilizeaza pentru instalatii &‘ <
cilzire sau instalatii sanitare de apa ca%
menajerd, tmax 60 °C.

LU
Presiunea maxima de instalare este de o

32 bar.

Produsele cuprinse in aceastd evaluare
tehnicid se aplicd numai urmare a unui
proiect de executie intocmit cu respecta-
rea Legii 721-XI1I din 02.02.1996 privind
calitatea in constructii, cu modificirile §i
completdrile ulterioare §i a reglementari-
lor tehnice in vigoare.

2.2 Aprecierea asupra produsului
2.2.1 Aptitudinea de exploatare

Rezistentii mecanici si stabilitate —
Pentru fabricarea peretilor fevilor multis-
trat se folosesc mai multe combinafii de
materiale (Tab. 2, Tab. 3). Procedeul de
fabricatie si materia prima utilizatd con-
fera produselor caracteristici fizice §i me-

Evaluare tehnici 02/05-030:2018

canice ridicate (tabelul 1): indice de flui-
ditate la cald in mas3, densitate, reversia
longitudinald a tevii (dupd incilzire la
110°C si ricire), rezistenta hidrostatici la
presiune interioard la 20 °C si 1a 80 °C (tip
test: api in apd, capsulare tip A, conditii
expunere: 165 h, o inelard indicata 5,4
MPa), proprietdti de tractiune (alungirea
la rupere), rapoarte de incercare anexate
in dosarul tehnic. Produsele in toate vari-
antele constructive prezintd o buni rezis-
tentd mecanicd la manevrele din exploa-
tare, in domeniul de utilizare acceptat §i in
conditiile normale de punere in opera.

Securitatea la incendiu - Produsele
nu fac obiectul acestei cerinfe particulare
de comportare la foc. In exploatare nu
prezinti riscuri de incendiu, deoarece sunt
utilizate pentru transportul apei reci la uti-
lizator, oricare ar fi modul de montaj (in-
gropat, sau aparent suprateran sau aerian).
Clasa de reactie la foc este Cs.

Securitatea incendiara conform NCM
E.03.02.

Igiend, sdinitate §i mediu inconjuri-
tor - Materialele utilizate nu contin sub-
stante radioactive sau cancerigene,
deseuri toxice, rebuturi industriale sau
alte substante ori elemente ddunitoare si-

“natatii oamenilor sau integritdtii mediului

inéonjurdtor. La executarea lucrdrilor, se
vor(yespecta urmitoarele reglementari
tehnioe Normativul NCM A 08.02; Co-
dul murtéij al Republicii Moldova Nr. 154
din 28.03 .iggs;

Sigu ranthogi accesibilitate in exploa-
tare - Produsel prezint3 riscul de ac-
cidente la utilizarea lor normald si in con-
ditiile previzute in ifstructiunile tehnice
date de producitor. %

Siguranta gi accesibiﬁ(gtea in exploa-
tare a traseelor de distribufie gi transport
realizate cu feavd multistrat KONTI HI-
DROPLAST®, este asiguratd d’%ﬁ sunt
respectate:

@



e

- alegerea prin proiectare a dimensiu-
nilor, presiunii de utilizare si a materialu-
lui tevilor in vederea reducerii riscului de
deteriorare a sistemului de {evi instalat:

> - indicatiile producitorului privind rea-
g 2 Q\ lizarea corectd a Imbindrilor dintre fevi i
f?o fitinguri;

o ‘53?5 - indicatiile de punere in opera din pro-
é\/\lgé 1 de executie;

Q. ¥axploatarea in conditii normale a in-
sfﬁpté;ﬁg executarea reviziilor curente, a
repatatiflor si intretinerea lor, functie de
capacit@{e%" stalatiilor de utilizare, im-
pusi de ormgle in vigoare cu stabilirea:

«  ma¥gi]eP,care trebuie luate in caz
de avarii §i 1iﬁre§l§ ri ale activitatii de ali-
mentare cu ap Cgazul fisurarii tevilor)
din cauze cum a?}‘é

a. montarea lor eg,tratﬁ in fitinguri
si realizarea unor im u defecte; se
asigur coaxialitatea ;evﬁ cfitingurile si
se reface asamblarea cu k@ 1le multis-
trat;

b. depisirea presiunii de ser&
temperaturilor maxime de lucru; 1@1 @ﬁa
lor la valorile nominale;

Protectia impotriva zgomotulup{p-
Nu influenteazi aceasti cerintd. -

Economia de energie — Procedeul de
fabricatie si materia primi utilizatd con-
ferd produselor impermeabilitate la apd si
etangeitate. Tevile multistrat sunt reali-
zate din straturi de polietilend de inaltd
densitate co-extrudate. Constructia si
montarea lor este astfel conceputa incét
punerea lor in operd sa necesite un con-
sum redus de energie.

Izolare termicd — Nu influenteaza

aceastd cerinti.
2.2.2 Durabilitatea si intretinereq

Tevile prezintd o buni rezistentd la
agenti chimici, la imbétrénire. Durata mi-
nimé de viatd a produsului este apreciata
de producitor la 30 ani, In condifii nor-
male de exploatare.

Producdtoru} acordd o garantie de

Evaluare tehnica 02/05-030:2018
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2 ani de la data punerii in oper, asiguratd
in conditiile respectdrii domeniului de
utilizare si a instrucfiunilor de instalare.

2.2.3 Fabricatia si controlul

Produsele se produc pe linii tehnolo-
gice automatizate. Produsele se reali-
zeazi pe baza normelor tehnice ale pro-
ducdtorului, in conditii care asigurd re-
productibilitatea performantelor aferente
domeniului de utilizare preconizat.

Principalele faze de fabricatie cu-
prind:

- verificarea tehnici permanenti a li-
niei de fabricafie a produsului, conform
instructiunilor de lucru proprii firmei
KONTI HIDROPLAST, Macedonia;

- controlul materiei prime;

- pregitire si pornire extrudere §i co-
extrudere;

- pornirea procesului de productie
propriu - zis prin operatori §i control au-
tomatizat;

- extrudare/ coextrudere polietilend,
cu urmirirea in permanenti a aspectului
tipului de {eavd produsd, cu evitarea de-
formérilor §i pistrarea formel, a aspectu-
lui neted si fara linii longitudinale sau va-

riatii de culoare
% - ricirea tevilor prin baie de ricire;
~ - imprimarea marcajului pe feavi;”
%venﬁcarea tevii in laboratorul fir-
mei, ﬁf\,m mostre prelevate de pe fluxul de
produc
- bobﬁ%[ea, legarea §i etichetarea {e-

vii; o)
- depozit si livrarea productiei.
Firma KO HIDROPLAST, Ma-

cedonia, define certjficarea de catre Qu-
ality Austria - IQNe¥ Viena, pentru do-
meniile: ‘?’

- SMC (ISO 9001: 201?59 certlﬁcat nr.

AT-01442/0 din 16.08. (expird
02.04.2020);
- Managementul Mediului (B} 1SO

14001: 2015), certificat nr. AT-0 1/0

din 16.08.2017 (expird 02.04. 2020),
'Si
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- Managementul Sandtifii Securitatii
Ocupationale (OHSAS 18001:2007), cer-
tificat nr. AT-01541/0 din 16.08.2017
{(expird 02.04.2020);

- Managementul energiei (perfor-
manti si eficientd energetica, proiectare,
‘?dezvoltare productie tevi din PE, PP, fi-
guri, cimine, conform cerinte EN ISO
“¢50801:2011), certificat nr. SB.18.0145.

%ﬁty din 25.06.2018 (expird 26.06.

2028

in"v d‘@gea asigurdrii constantei cali-

tatii, producaporul va urmdri:

. Inf@gpl?itﬁtii: controlul intern
sever%i éfigient atat pentru mate-
riile pri espectarea parame-
trilor tehﬁ%}féahg‘gi, cit §i pentru
produsul fi cgntrol efectuat
conform Man e Asigurare
a Calitatii al proddc lui.

o Extern wunititii: 1herea unei
forme de certificare‘gectioscuts
pentru sistem §i produs.“ > \’%\

Evaluarea conformitafii pr‘g)?s@}gr
trebuie efectuatd dupd sistemul 3 ¢ m‘(R%
gulamentul (UE) nr.305/2011 al Pakla-
mentului European si al Consiliului din9
martie 2011.

Produsele evaluate se situeazi la nive-
lul cel mai inalt al standardelor internati-
onale datorita performantelor calitative.

2.2.4 Punerea in operd

Punerea in operd se realizeazd con-
form instructiunilor produc#torului §i a
regiementérilor in vigoare din domeniu.
Ea se va face de citre specialisti calificafi
si atestafi in acest tip de lucréri care vor
respecta instructiunile tehnice stabilite de
producitor si prezenta evaluare.

Tevile PE 100 RC multistrat sunt age-
zate i asamblate la fel ca §i conductele PE
100. Se recomandi ca acestea si fie po-
zate in santuri pe pat de nisip la o adén-
cime peste addncimea minimd de inghet
(50-90 cm), in functie de zona climatici a
amplasamentului. Instalarea tevilor poate

Evaluare tehnici 02/05-030:2018

&

fi efectuatd la o temperaturd a acrului de
péni la -5°C.

Datorita rezistentei lor ridicate la sar-
cini punctuale si zgirieturi ale suprafete-
lor, unde conditiile de amplasament nu
permit realizarea sanfurilor de pozare, pro-
ducitorul recomandé ca montaj alternativ
si instalarea conductelor direct in sol fard
pat de nisip sau rambleu, care este de obi-
cei folosit ca strat de protectie. Rezistenta
ridicatd a conductelor PE 100 RC fata de
propagarea lentd a cripaturilor permite
agezarea tevilor in soluri grele cu rambleu
si ambalare din roci §i pietre sfirdmate
péni la 60 mm. Fragmentele de sol trebuie
si susfind in mod uniform conducta in ju-
rul circumferintei acesteia.

- pentru utilizarea numai ingropat,
adancimea gropii de montaj este corelaté
cu dimensiunile produsului incét si asi-
gure acoperirea integrald a acestuia. Baza
sanfului de montaj trebuie sa fie plani;

- prin sdpéturd trebuie sa se asigure
spatiul de montaj atét in plan orizontal cat
si in plan vertical, indiferent ¢d sdpatura
se executd cu peretii verticali (cu sau firad
sprijin) sau cu taluz inclinat;

- pe fundul gropii de montaj se aseaza
uniform un strat de 5 + 15 cm de nisip;

- se ageazd produsul intr-o pozitie sta-

’bilg pe fundul gropii si se executd lucrs-
ri

i e%iyxiliare de montaj care previd:

-werificarea integritdtii tevii multis-
trat, pri%i,nd posibilele deteriordri ca ur-
mare a tragsportului, depozitirii sau ma-
nipularii :Fe%espunzﬁtoare;

- veriﬁcaréi*caracteristicilor (DN, PN,
tipul tevii) con cu proiectul de mon-
taj; 5
Polietilena poate<fi conectatd dintre
fevi sau fevi si echipaménte in modauri di-
ferite. Cele mai frecvente’@nt:

» Sudarea cap la cap

+ Sudarea prin e!ectrofuziu‘ﬁ?
+» Conectarea mecanici ‘/\O

La sdparea santurilor de month éi la
instalarea. rezervorului vor fi respeci@e
normele de protectia muncii in vigoare. é‘?
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Prevenirea noncalitdiii in procesul
executdrii lucrdrilor se va asigura con-
form normativelor si legislatiei in vi-
goare.

Proiectarea lucridrilor de montaj a
instalatiilor se va face conform reglemen-
tarilor tehnice in vigoare, {indnd seama de
recomandadrile producatorului.

<
=, 2.3 Caietul de prescriptii tehnice 2.3.2 Conditiile de fabricare
Vo, o "
5 a 2.3.1 Condifii de conceppii Calitatea constant3 a produsului va fi
L\;\*y Pentru fabricarea peretilor tevilor mul- asiguratd i garantatd de producétor gi co-

P
2, fitrat se folosesc mai multe combinatii de merciant prin certificatul de calitate elibe-

Qﬂg?dr'ale, nu doar PE 100. Materialul
cﬁ? «:%?m din alcatuire PE 100-RC, este
di e"‘EE 100 prin rezisten{d semnifi-

cativ maj ri’gicatﬁ la abraziune, fisurare si

propagarea Iehti a fisurilor in comparatie
cu PE 80%&{? 00 obisnuite; astfel prin
conceptia lui, %:Efgu ci PE 100-RC depa-
seste cerintele @\g ¢ aplicate in cazul

PE 100, s-a intro@ d-cerinta suplimen-

tard de verificare fgn[x@ materia primi

prin testul complet dé?ﬂuaj»))a solicitarile
de mediu (Full Notch CRep Tpst, FNCT),
in acord cu cerintele dI Jqorma PAS

1075:2009-04, creata specifi 1‘@51 are-

glementa parametrii de fabricat &ntru

acest tip de polietilend de inalta defisi

Pentru alegerea materialului ;e\‘/ﬂ)‘gr iig

vederea reducerii riscului de deterior
sistemului de tevi instalat, conductele ¢u

mai multe straturi fatd de cele monostrat, ‘9«\‘

sunt fabricate pentru utilizare in condifii
specifice dificile de instalare, unde sunt
necesare tehnici alternative de montaj
(montare neconventionald a tevilor firé pat
de nisip).

Utilizarea lor pentru obiective de con-
structii, se va face pe baza regulilor de
calcul in vigoare pentru dimensionare in-
stalatii interioare sau exterioare de apa
rece, in acord cu: NCM A.08.02, CP
G.03.02, CHulI 2.04.02, GOST 12.3.00,
precum gi precizérile din prezenta Evalu-
are Tehnici.

Depozitarea, transportul si livrarea
produselor se face in acord cu instructiu-
nile firmei producétoare.

Evaluare tehnica 02/05-030:2018

rat pentru fiecare lot livrat.

Controlul de inspectie se efectueazi
minimum o dat3 in an de grupa speciali-
zati care a elaborat Evaluarea tehnicd pe
bazi de contract.

2.3.3. Conditiile de livrare

La livrare produsele trebuie si fie in-
sotite de Evaluarea tehnic#, de Declaratia
de conformitate cu acesta (dati de produ-
citor sau de reprezentantul acestuia), de
Certificate de calitate pentru materiile
prime §i materialele utilizate §i de in-
structiuni de utilizare, exploatare §i in-
tretinere elaborate dc producétor in limba
roména. Producitorul va furniza datele
privind conditiile de transport, manipu-
lare si depozitare.

2.3.4 Conditiile de punere in operi

Punerea in opera a produselor se va

7 face conform documentelor tehnico-nor-

mative ale R. Moldova in vigoare aferente
acegtor produse, prevederilor si detaliilor
de exéeytie din proiect, tindnd cont de re-
comandéile producitorului.

Contr materialelor intrebuintate,
al modului "ds executie si al procesului
tehnologic se % face pe toatd durata lu-
crérii. s

Punerea in operd a produselor se va
face conform cu Né\ E.03.02, NCM

A.08.02 si alte documefje tehnico-nor-
mative care sunt in vig Are Republica

Moldova.
%,
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3 Remarci complimentare ale grupei specializate
3.1 Grupa specializati nr. 5 a examinat produsele §i remarca ci:

- Tevile multistrat din PE 100 - RC marca KONTI HIDROPLAST® sunt realizate pe linii
tehnologice moderne (utilaje, magini, instalatii) si automatizate si fiind aplicate corect vor
\Q\ avea in continuare o comportare corespunzitoare in exploatare, in conditiile specifice ale
“*» Republicii Moldova;
&, P ’
L ‘S’,P constanta calitétii este asiguratd prin autocontrol de producitor prin laboratorul propriu
\)\é{\sﬁf\ control exterior — Certificat EN ISO 9001:2015 nr. SB.18.144.00.QMS din 25.06.2018
@ﬂ i] 24.06.2021, eliberat de OC CERTI W, Latvia, EN ISO 14001:2015 nr. 00211/10
% 1§§ .04.2020 eliberat de OC Quality Austria, OH SAS18001 nr. 0154/10 valabil
02.

CQ eliberat de OC Quality Austria;

- orl@éd'f ificare a tehnologiei de realizare a produselor, de introducere a noi materii

8]

prime cargor £0 onduce la modificiri ale caracteristicilor, se vor aduce la cunostinta elabo-

ratorului dé%‘va'fe@re tehnica.

utilizare cu respec
SRL.
Calitatea produselor va ﬁ asis

uranfa produsului asupra s@indtétii umane: nu contin substante no-
| M, prezintd pericol pentru sanitatea oamenilor si mediul ambiant la
a g%{ndltnlor stabilite de "DEMATEK WATER MANAGEMENT"

ratd i garantatd de producitor §i comerciant prin certificat
de calitate eliberat pentru ﬁg: A lot livrat.

Concluzii: Utilizarea in Rep%l ao,,%oldova a Tevilor multistrat din PE 100 - RC marca

KONTI HIDROPLAST® este a
Evaluari Tehnice.

O
Conditii P
o Calitatea produselor si metodele de uti-
lizare au fost examinate si gésite satisfi-

citoare de ICSP "INMACOMPROIECT"
SRL.

¢ Controlul de inspectie asupra stabiliti-
tii caracteristicilor confirmate prin evalu-
area tehnicd In cursul procesului de utili-
zare / comercializare se efectueaza de ci-
tre grupa specializata care a eliberat eva-
luarea tehnicd cu incadrarea organelor de
certificare sau laboratoarelor de incercari
acreditate pentru acest domeniu de activi-
tate.

e Oriunde se face referire in aceasti eva-
luare la acte legislative sau reglementiri
tehnice, trebuie avut in vedere ca aceste
acte si fie in vigoare la data elaboririi
acestei evaludri;

Evaluare tehnics 02/05-030:2018

63 favorabil, daca se respectd prevederile prezentei

e Acordind aceasti evaluare, Consiliul
tehnic permanent pentru constructii nu se

%implicé in prezenta sau absenta drepturi-
“lor de brevet continute in produs si /sau

drgpturile legale ale firmei de a comercia-
liz Qg)odusul

» Treb‘fige mentionat ca orice recoman-
dare relatispla folosirea in condifii de si-
guranta a acs$tui produs, continuta in pre-
zenta evaluareQighnic3, reprezintd cerin-
tele minime nece@grc la utilizarea lui;

i

e Acordind aceastivaluare, Consiliul
tehnic permanent pent nstructii nu ac-
ceptd nici o responsabilit tﬁ de vre-o

persoani sau organism orice
pierdere sau dauna survemté egiiturﬁ
cu un riu personal ivit ca un rezultay, direct
sau indirect al folosirii acestui pro us

©
0
K
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¢ Detinidtorul Evaluarii tehnice la folosi-
rea produselor procurate va prezenta obli-
gatoriu.fiecdrui agent economic care va

1.

lizat p}sptivé minimum o dat3 in an.
2. Preludei

trei luni inﬁglt
L

D D
T

folosi aceste produse copia evaluirii teh-
nice §i instructiunile de transport, depozi-
tare i exploatare

30 decembrie 2018

t@lul de inspectie asupra produselor evaluate tehnic se efectueazi de grupa specia-
S

1%"9 valabilitatii sau revizuirea Evaludrii tehnice trebuie solicitatd cu cel putin
e data expirdrii termenului stabilit.

3. In cazul m&pr <(lgirii valabilitatii, Evaluarea tehnici se anuleaza de la sine.
¢

O
XS

DIRECT
e
ICSP "INMACOMPROSECT" SRL
v %,

Evaluare tehnici 02/05-030:2018
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2 > DOSARUL TEHNIC
@\,\c’f%fi multistrat din PE 100 - RC
fiafep KONTI HIDROPLAST®

‘ﬁé eficiar: "DEMATEK WATER MAN-
% AGEMENT" SRL, str. Preciziei
- Nr. 6M, sector 6, Bucuresti, Roma-
‘Q)O nia. )
¢

e

Producitor:e‘Q(ONTl HIDROPLAST"
Mac@mia, 1480, Gevgelija, Str.
Industiigka nr. 5, tel: +389 34 215
225, fax: %(29 34211964

>

%
,2«
Grupa specializatd nr. 5 "Produse, procedee i echipamente pentru instalafii atzgfg,nte con-
structiilor, de incélzire, climatiziri, ventilatii sanitare, gaze, electrice” %
<
G‘OL
v,
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RAPORT TEHNIC

A. DESCRIEREA

1 Principiul

Teava multistrat din PE 100 - RC, este fabricata de firma KONTI HIDROPLAST, in Ma-
{\(\ cedonia, din polietilend (PE 100 si PE 100 - RC) cu straturi co-extrudate atit din exterior

&, cét sifsau in interiorul tevii, pentru transportul apei reci destinate consumului uman.
'5}«2 Elemente componente primare
‘f,\ﬁ‘%el 1.Tip 1: Teavd monostrat
~ Fal
%\% Teavi de culoare neagri cu dungi albastri sau de culoare albastri
50N 100%
Material < Integral PE 100-RC, monostrat
L@ DN (mm): 25 - 800
*
2;;"8’2“5::?'75 RY/ SDR 17; SDR11; SDR9; SDR7.4; SDR6
presiye’L:, PN (bar): 10, 16, 20, 25. 32
Tabel 2. Tip 2¢cud§ multistrat
9 2 2. |a. Teavi cu strat dublu: exterior de culoare neagra (sau albastrs) din
s & PE 100 sau PE 100 RC; strat interior din PE100 RC (min 2,5 mm

c

w9 ‘Q‘gu 8%) de culoare albastra (sau neagri). dacé exteriorul este de cu-
9|1 neagri, teava va contine o dunga albastri pentru identificarea

Aspect eﬁpotabile.
b: a‘%cu strat triplu — straturile exterior §i interior de culoare al-
bas

(}a@ cagra, din PE 100 RC (grosimea straturilor min. 2,5 mm
sau 8 ﬁjfiar stratul din mijloc din material PE 100, de culoare
neagra sayba @gtré.

a. Dublu stigt PE 100 RC / PE 100

b. Triplu strat®E100 RC/PE 100/PE 100 RC, co-extrudate

. . DN (mm): 25 T80

*

Cpmensiuni/ SDR™1SDR 17; SDRI 1;‘&%1;;; SDR7.4; SDR6
P PN (bar): 10, 16, 20725, 32

Tabel 3. Tip 3: Teava multistrat cu strat adition2l protector din PP cw/ fari fir conductar

Teava monostrat de culoar§neagra din PE 100 RC sau teava mul-

tistrat de culoare neagrd/ albgs‘p‘ﬁ din PE100 RC/ PE 100 cu dungi
albastrd cu o manta protcctoarc‘@in polipropilend, culoare albastra

(pentru apa potabila). Grosimea rﬁnémé a invelisului de protectie

Material

Aspect din PP depinde de DN al tevii; tevi dimensiuni mari au o
manta mai groas din cauza incarciri ai grele pentru care sunt
proiectate. Rezistenta de imbinare dintre taua protectoare §i
conducta de bazi a fost aleas# cét s& comp¥jseze fortele de forfe-
care care apar in timpul pozifiondrii fevilor. .o

PE 100 RC, PE 100, PPHM

Stratul de protectie din PP are grosime minima de¢;8 mm si este
suplimentar grosimii conductet;

Material In varianta cu fir din inox sau cupru (gr. max, 2 mm), thaterialul
conductor se integreaza in procesul de productie sub strattdde pro-
tectie din PP, cu rol in detectarea defectelor conductelor in E/\ggzloa-

tare, . ,
Dimensiuni / SDR*/ DN (mm): 25 - 800 SDR 17; SDR11; SDR9; SDR7.4; SDR6 ‘C@
Clase presiune PN (bar): 10, 16, 20, 25,32 Oﬁ?
Evaluare tehnici 02/05-030:2018 Pag. nr. 11
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3 Elemente
Cerinte pentru materialul PE 100 RC
Pentru fabricarea peretilor tevilor multistrat KONTI HIDROPLAST® se folosesc mai
multe combinatii de materiale (Tab. 2, Tab. 3), nu doar PE 100. Materialul component din
O\;s alcatuire PE 100-RC, este o polietilend de inaltd densitate, diferitd de PE 100 prin rezis-
“*?& \Q‘ tentd semnificativ mai ridicatd la abraziune, fisurare si propagarea lenti a fisurilor in com-
*f’o ‘(\e paratie cu PE 80 si PE 100 uzuale. Deoarece materialul PE 100-RC depiseste cerintele
L\‘,\'%%inime aplicate in cazul PE 100, pentru caracterizarea acestui tip de polietileni a fost in-
e\/\t ogdusa cerinta suplimentard de efectuarea unui test complet de fluaj FNTC, pentru a dife-
CQ’p'%(i%comportamentul la rupere (friabil si ductil) in timpul fisurarilor la solicitirile de
s
e
4 Fabrig
FabricQéﬂ pﬁsoduselor se face pe baza Normelor tehnice ale producatorului si este insotitd
de un auto@\gnt@ intern si control extern periodic asigurat de institutii autorizate. Controlul
fabricatiei pddigsjor se realizeazi conform conditiilor de control i calitate incepand cu
materia primé;%a o);ebuie sd fie Insotitd de buletine de analizi respective, dupd cum ur-
meazai: 2 O

. Lo
- controlul calita atgriei prime;
- controlul calitétii bd&wlui in procesul de fabricare;
- controlul produsuluivﬁniﬁ’p

< <o ¢
5 Punerea in operi O, &
Punerea in opera a produsefc} e‘?@luate se realizeazi in conformitate cu recomandirile,
instructiunile tehnice producétorgll{f@ki\cerintelor prezentei evaludri tehnice.

B. REFERINTE 7
Utilizari pentru executarea si exploaté\gyg instalatiilor sanitare interioare sau exterioare de
apii rece in tarile UE, Romaénia.

-

C.REZULTATELE EXPERIMENTAKE

1 Aviz sanitar Nr. P-0290/2019 din 06.02.201%gliberat de Agentia Nationald pentru Sina-
tate publica a Republicii Moldova; - <

2 Grupa specializatd nr. 5 isi insuseste rezultatele &#kform Agrementului tehnic roménesc
nr. 001S1-05/094 - 2018, eliberat de INCD URBA «%{CERC — Sucursala Iasi, Romania

(anexat la dosar). C‘@
Sinteza rezultatelor conform tabelului 1, \‘%L
Tabelul 1. 2
. Metoda de Valoare “(5| Valoare Unitatea
Bz ST b incercare de referinti ") Misurati executanti
A. Determindri pe probe de materie prima: Borealis BorSafe HE3490-LS-H, pelictilens de inalta densitate
(HDPE 100-RC negru) prelevate din lotul 5160734/ 2018, cerinte pentru mater.ii\]/\conf. SR EN 12201-
2+A1:2014 si PAS 1075: 2009-04 N
Indicele de fluiditate la cald e .
in masa (MFR), Conditii: 1SO 1133- Gy boraor rennie
1 | Temperatura de extrudare: |g/10 min| 1:2011 02-14 0,242 s
PLAST
190°C Greutate proba: 5Kg, Metoda A % :
. . cedonia
timp: 10 min. &
SR EN ISO Labordtor tehnic |
2 | Densitate la 23°C Kg/m* | 1183-1:2013 >930 946,2 KONTIRIRRO- r
Metoda A. ATESS PLA % |
v,
Evaluare tehnici 02/05-030:2018 Pag. nr. 12
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Continutul de materii vola-
tile Conditii: Temp. de exa-
minare: 1052°C Timp: 65
min.

mg/kg

SR EN
12099:1999

<350

159

Macedonia

O B. Determiniri pe probe de tevi KONTI HIDROPLAST® cerinte fizice si mecanice pentru tevi conf. SR
. 2:) EN 12201-2+A1:2014
"Szo | Bl teavatip 1, din polietilend PE 100 RC, DN 250, PN 10, materie prima polietilena Borealis HE3490-LS-
\'f’o Ia H, lot 20B12595/ data productiei tevii 03.03.2018, Raport incerciiri nr. 18-6H06-000035/ 12.05.2018
Z fy\'f’ Aspect (cap. 5.1); negru cu dungi albastre
¥ R
"\)‘o rcaj: KONTI HIDROPLAST MACEDONIA DVGW DW8146 BN0452 TW DIN 12201-2 PN10 PE
$§ @C TYPE 1| K1367 SDR17 ©250x14,8 GRAD B 03 18 06 35
1um si tolerante DN SR EN 12201- | dem, max: 251.5
251,1
1 met? l exterior mediu) mm | 2+A1:2014, dem, min: 250.0
0va|@at cap. 6.2, tab. 1 | <5,0 2.2
5 Gr051m eretglui fevii i gEAE]I?IQ(I)ﬁOI- € max: 16,4 15,8
si tolerant " + ’ ’ €min: 14,8 15,3
Cx cap. 6.3, tab. 2
Indicele de ﬂﬁv@éa@‘slp cald
n masa: ISO 1133- 02-14 . 0.250
31" MFR materie prl 1:2011 o g .
,|&/10 min * 0,245 | Laborator tehnic
* MFR teavd @ Metoda A, o o
« Diferenta max. intre J ”}, 2207 2% KONTIHIDRO-
teava i materia primd P " MPL":‘ST_
< acedonia
Re\lf.ers:a longitudinala a OO . | SREN 12201- < 3 1,58
4 | teviiRI w5b «PC 234A1:2014. | fard modificarea| 73
(dupad incilzire la 110°C si o > ¥ 8. tab ‘5 aspectului initial ]’ 49
ricire) v @(Q'P av- a tevii ’
Rezisten{a hidrostatici la D . .
presiune interioara la 80 °C ?R%;(lﬁio -1~ ;::; 2soudrilﬁcéri Ptest 7,0
5 | Tip test: apa in apa, capsu- i : bar
lare tip A ot structurale produs
Conditii expunere: 180 h, & ?{(6?‘{;15 o aiﬁ;liip‘;erden conform
inelara indicata 5,4 MPa

B2. teava tip 2, din polietilend PE 100 RC, DN 160, ﬁﬁl 10, materie prima polietilena Borealis HE3490-
LS-H/HE3494-LS-H; lot: 20B12347/ 5160734, data prod\yptlel tevii 25.04.2018, Raport incerciri nr. 18-

6H06-000125/25.04.2018

Aspect (cap. 5.1): interior negru, exterior negru cu dungi alb

si strat intermediar albastru

Marcaj: KONTI HIDROPLAST MACEDONIA DVGW DWSI\EV‘%> C00244 TW DIN 12201 PE 100
RC/PE100/ PE10ORC TYPE 2 K1464 PN10 SDR17 $160x9.5 GR@D B 04 18 06 125

Evaluare tehnici 02/05-030:2018

Dimensiuni si tolerante DN SR EN 12201- | dem, max: 16 160,4
1 | (Diametrul exterior mediu) mm | 2+A1:2014, dem, min: 160.0C
Ovalitate cap. 6.2, tab. 1 [ <3,2 W, Ll
. c SR EN 12201-
2 | Gosmesprstites |y | 2%aroa, |19 | 2 |
cap.6.3,tab.2 [~ ™ 7 -p,n Laborator tehnic
Indicele de fluiditate la cald V% KO}::EE;?RO'
in masa: - .
« MFR materie prima ISO 1133- 02-1.4 * 0,290 @;”acedm'a
3|" MER teavi o/10 mis 1:2011 o 0,283 >
« MFR strat intermediar al- Metoda A, £20%% * 0,243 <%
0
bastru 3% &
* Diferenta max. intre MFR é‘
{eavi §i materia prima O NENN b
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Reversia longitudinala a <3
4 | teviRI 0 | oearoti20l | aca modificarea oo
(dupi incilzire la 110°C si ° % tab, 5 |aspectuluiinitiall o
riciré) cap- 8, 1. a tevii ’ Laborator tehnic
Rezistenta hidrostatici la . KONTIHIDRO-
- O\?:/\ presiune interioari la 80 °C ;’5 AE]T?lz(l)ﬁOl- ] f;:: g?g;ﬁcﬁri P test PLAST
‘?(0 {‘(\ 5 Tip tc?st: apd in apd, capsu- bar cap. T, structurale 6,95 pro- Macedonia
@ _X[a" |lare tip A . . | duscon-
O, & s SR EN ISO - fiira pierderi
L @ Conditii expunere: 180 h, o 1167-1/2:2006 | de fluid form
I “Pinelari indicata 5,4 MPa )
‘/\o B?éeava tip 3, din polietilend PE 100 RC cu strat de protectie PP si fir conductor, DN 250, PN 16, materie
?prim%?olietilena HDPE 100; lot: 18 06 133, data productiei tevii 11.05.2018, Raport incerciri nr. 18-
5800133/ 11.05.2018
Matcaj: 89NTI HIDROPLAST MACEDONIA POTABLE WATER SDR11 $250x22,7 PN 16 PE 100
RC ¥BP PEELABLE LAYER EN 12201-2 W Batch No. 18 06 133
Dimensiuﬁé‘s’i iglerante DN SR EN 12201- | dem max: 251,5 | 2506
1 | (Diametrul.ext mediu) mm 2+A1:2014, dem, min: 250.0 250,5
Ovalitate & . cap.6.2,tab. 1 | <5,0 1,0
O—&
2 Grosimea perete@(g%b mm gff,'f‘;&ﬁm' € max: 25,1 23,8
si tolerante P o . 6..3, tat;. 5 | € min' 22,7 23,4
Indicele de fluiditate I?’c%;?;?\/?)
in masa: @ .
* MFR materie prima Co & 11%3011]]33- 0,2-1,4 . g’ggg
3 | « MFR (eava gq‘}spfﬁp. Notoda A e
- MFR strat protectie PP &, Quretodaa, +20% J
* Diferenta max. intre MFR ‘)\A -éo i )
teavi si materia prima '?y, P Laborator tehnic
Reversia longitudinala a 'S L&‘\I 12201- <3 KONTIHIDRO-
4 tevii RI % 27412014 fird modificarea 1.52 MPLA;ST_
(dupi incilzire la 110°C si cap™8 tab. 5 | 2spectului initial ’ ool
ricire) ap- ’\}e“‘ a tevii
Rezistenta hid.rostfiﬁicz(l)aoc SR EN ‘ﬁ%_ - farA fisuri . -
’;])"1:e51une 1nte£10ara a 2+A1:2014° - firs modificari] | ™ tet
5 | Tip test: apé in api, capsu- bar | cap. 7 * |structurale 13,3 B
lare tip A p- 2 . . produs
Conditii 165k o SR EN ISO ra plerdcn conform
~onditii expunere ’ 1167-1/2:2006 | defhyid
inelard indicata 5,4 MPa ) R
SR EN 12201- o
Proprietdti de tractiune: alun- 2+A1:2014, ??L
6 | girea la rupere, pentra e, > % cap. 7 2 350 5113
12 mm SR EN ISO %
6259-1:2002 g

[
3 Incheierea de securitate la incendiu nu se aplici pentru Tevi mulﬁ

marca KONTI HIDROPLAST®.
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f)t‘rat din PE 100 - RC
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Lista documentelor normative utilizate la elaborarea evaluirii tehnice

NCM E.03.02-2014 Protectia impotriva incendiilor a clidirilor si instalatiilor
NCM A.08.02:2014 Securitatea si sinitatea muncii in constructii

CP (G.03.02-2006 Proiectarea si montarea conductelor sistemelor de alimen-
tare cu api si canalizare din materiale de polimeri

CHHuII 2.04.02-84 Bonocnabxenue. Hapy:xHbIe CeTH H COOpYKeHUA

‘A
O '?\ﬁOST 12.3.006-75 Cucrema crangapToB 6€30MaCHOCTH TpyAa. DKCILIyaTa-

g BOJONIPOBOJHBIX ¥ KAHANU3AIMOHHBIX COOpYskeHHH H ceTeii. O6Lue Tpe-

f?@o 1 6e30mnacHoCcTH

6

10

11

12

13

Q
S ISO 9000:2016 Sisteme de management al calitatii. Principii fun-

<,
dame'ﬂgal‘gsi vocabular
G
SM SR Eﬁ%%‘%OOl:ZOIS Sisteme de management al calitétii. Cerinte

&
Legeanr, 72 I&CHI \e%x 02.02.1996 privind calitatea in constructii
RANe)

Hotirirea Guvemtﬁﬁ\},lﬁﬁ%‘{ﬂ din 25 iulie 2016 privind aprobarea Reglemen-
térii tehnice cu privir‘?l}a e%x;in;ele minime pentru comercializarea produselor
pentru constructii <

Ordinul Ministrului Econotiei si infrastructurii Nr.379 din 31 iulie 2018 Cu
privire la aprobarea Listei st delor conexe la produsele de constructii pen-
tru utilizare in perioada de tran i‘ﬁ%la standardele armonizate

Ordinul Ministrului Economiei §i tRfrastructurii Nr.380 din 31 iulie 2018.Cu
privire la aprobarea Listei standardel@%armonizate la Reglementarea tehnica
cu privire la cerintele minime pentru cc@prcializarea produselor pentru con-
structii &

Ordinul Ministrului Economiei si infrastructulfi Nr.381 din 31 iulie 2018 Cu
privire la aprobarea Regulamentului privind pr ura generald de evaluare a
conformititii produselor pentru constructii, utilizat®in perioada de tranzitie la
standardele armonizate, conform Hotdririi Guverniui Nr.913 din 25 iulie
2016 privind aprobarea Reglementdrii tehnice cu privirg la cerinfele minime
pentru comercializarea produselor pentru constructii

Codul muncii al Republicii Moldova Nr. 154 din .’28.[)3.20{)?9\%>
>

<
%,
v,
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