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1 Preliminary Remarks

The objective of the investigation is the determination of the resistance to slow crack growth of
pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

The FNCT represents an accelerated test method which allows the assessment of polymeric
materials with respect to their stress-crack behaviour.

The pipe was sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. K1621
/10.2015 / K13667 01.2013 / K1367 / 01.2013, K1622 / 10.2015 / K1464 / 09.2013, K1465 /
09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack re-
sistance (PEZ100-RC) foralternative installation techniques, manufacturing group 14/15/16, type
1/2).

2 Basics of thednvestigation
[1] PAS 1075 Pipes/made from Polyethylene for alternative installation techniques —
(2009:04) Dimensions, technical-requirements and testing,

Beuth Verlag GmbH, Berlin, Germany

[2] R16 02 3051:G-P  Test certificate of faw material-batch 20B11724 made from BorSafe™

(22.07.2016) HE 3490-LS-H, HESSEL Ingenieurtechnik GmbH, Roetgen, Germany
[3] EN 12814-3 Testing of welded joints in thermoplastics semi-finished products —
(2014-07) Part 3 Tensile creep test, Ahhéx A: Resistance to slow crack growth,

Beuth Verlag GmbH;/Berlin, Germany

[4] PAACT2.1-9 Accelerated Créep Test (ACT) - Accelerated test method to verify the
(2013-09) creep rupture strength of polyolefins (validation included),
internal instruction for'testing of HESSEL Ingetieurtechnik GmbH,
Roetgen, Germany

[5] DVS 2203-4 Testing of welded joints of thermoplastic panels and pipes —
Supplement 2 Tensile creep test for resistance to slow crack growth in the full notch
(2016-09) creep test (FNCT), DVS Media GmbH, Disseldorf, Germany
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3 Test sample

A black multilayer pipe (Type 2, 3-layer according to PAS 1075 [1]) OD 160 x 9.5 mm (SDR 17)
with 4 blue stripes on the outside was provided by Konti Hidroplast in Gevgelija, Republic of
Macedonia and arrived at HESSEL Ingenieurtechnik on 24.02.2017. The pipe is characterised
as described in table 1.

Sample | Layer Resin Batch Colour Certificate of
Batchcontrol
outside’|BorSafe™ HE3490-LS-H | 20B11724 | black | R16 02 3051-G-P [2]
A centre |BorSafe™ HE3494-LS-H 5160454 blue R16 01 3098-B-P
inside_ |BorSafe™ HE3490-LS-H 20B11724 black | R16 02 3051-G-P [2]

Table 1: Test Samyie

4 Specimen Preparation and-Jesting Conditions

SpecimensAnith parallélisides and ‘'square cross#sections (10 mm x 10 mm) were machined in
axial direction-from the pipe,Each specimen was notehed perpendicular to the parallel sides in
middle of the test specimen (figure 1).

The tensile creep rupturé tests
were performed on 3 notched
specimens following EN 12814-3
Annex A [3] and the test
instruction PA ACT 2.1-9 [4] F
using a solution of NM5* in

demineralised water (2/100, w/w) D

at (90 + 0.5) °C. The specimens g

were loaded by a constant tensile
stress of (4.00 + 0.02) N/mm? -~ circumfefential notch
related to the remaining un- 7

notched cross-sections (ligament- P

area). The creep rupture times /
were recorded. F

Figure 1: FNCT-specimen under constant load

1 Mixture of anionic and cationic detergents

Doc. No.: R17 03 3198-A ACT Page 4 of 5



HESSEL

Ingenieurtechnik

5 Test Results

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 [5].The fracture surfaces of the
specimens after the tests are shown in figure 2.

Speciment_{>Rupture time Geometric Scattering- Remark
designation [h] mean value [h] factor
Al 779.71 1.093 Percentage of brittle fracture
A2 70270 710.15 (9.3 %) surface related to the liga-
A3 7 653.66 ment-area > 30 %

Table 2: Results oitensile creeptests on notched specimens (ACT)
inan aqueous’solution of 2% NM5 at 90 °C and 4 N/mm?

specimen Al specimén A2 specimen A3
Figure 2: Top view of the fracture surfaces (one half of each specimen)

Y 4

(
/

6 Conclusion

7
/

The tested specimens from a multilayer pipe (Type 2, 3-layer according to PAS 1075) OD
160 x 9.5 mm (SDR 17) made from BorSafe™ HE 3490-LS-H meet the requirement of
160 hours in the the Full Notch Creep Test under ACT conditions.
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1 Preliminary Remarks

The objective of the investigation is the determination of the resistance to slow crack growth of
pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

The FNCT represents an accelerated test method which allows the assessment of polymeric
materials with respect to their stress-crack behaviour.

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No.
K1621/10.2015 //K1366 / 01.2013 / K1367 / 01.2013, K1622 / 10.2015 / K1464 / 09.2013,
K1465 / 09.2013, Pipesfor water distribution made of polyethylene with enhanced stress crack
resistance (PE£,100-RC)4or alternative installation techniques, manufacturing group 14/15/16,
type 1/2).

2 Basics of thednvestigation

[1]

[2]

[3]

[4]

[5]

PAS 1075
(2009;04)

R16 02 3051:G-P
(22.07.2016)

EN 12814-3
(2014-07)

PA ACT 2.1-9
(2013-09)

DVS 2203-4
Supplement 2
(2016-09)

Pipes/made from Polyethylene for alternative installation techniques —
Dimensions, technical-requirements and testing,
Beuth Verlag GmbH, Berlin, Germany

Test certificate of faw material-batch 20B11724 made from BorSafe™
HE 3490-LS-H, HESSEL Ingenieurtechnik GmbH, Roetgen, Germany

Testing of welded joints in thermoplastics semi-finished products —
Part 3 Tensile creep test, Ahhéx A: Resistance to slow crack growth,
Beuth Verlag GmbH;/Berlin, Germany

Accelerated Créep Test (ACT) - Accelerated test method to verify the
creep rupture strength of polyolefins (validation included),

internal instruction for'testing of HESSEL Ingetieurtechnik GmbH,
Roetgen, Germany

Testing of welded joints of thermoplastic panels and pipes —
Tensile creep test for resistance to slow crack growth in the full notch
creep test (FNCT), DVS Media GmbH, Disseldorf, Germany
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3 Test sample

Black multilayer pipe (Type 2, 3-layer according to PAS 1075 [1]) OD 250 x 14.8 mm (SDR 17)
with 4 blue stripes on the outside was provided by Konti Hidroplast in Gevgelija, Republic of
Macedonia and arrived at HESSEL Ingenieurtechnik on 24.02.2017. The pipe is characterised
as described in table 1.

Sample | Layer Resin Batch Colour Certificate of
Batchcontrol
outside’|BorSafe™ HE3490-LS-H 20B11724 black |R16 02 3051-G-P [2]
B centre |BorSafe™ HE3494-LS-H 5160454 blue R16 01 3098-B-P
inside_ |BorSafe™ HE3490-LS-H 20B11724 black |R16 02 3051-G-P [2]

Table 1: Test Samyie

4 Specimen Preparation and-Jesting Conditions

SpecimensAnith parallélisides and ‘'square cross#sections (10 mm x 10 mm) were machined in
axial direction-4fom the inside-wall of the-pipe. Each’specimen was notched perpendicular to the
parallel sides in middle of thettest specimen (figure 1):

The tensile creep rupturé tests
were performed on 3 notched
specimens following EN 12814-3
Annex A [3] and the test
instruction PA ACT 2.1-9 [4] F
using a solution of NM5* in

demineralised water (2/100, w/w) D

at (90 + 0.5) °C. The specimens g

were loaded by a constant tensile
stress of (4.00 + 0.02) N/mm? ~Az circumfefential notch
related to the remaining un- 7

notched cross-sections (ligament- P

area). The creep rupture times /
were recorded. F

Figure 1: FNCT-specimen under constant load

1 Mixture of anionic and cationic detergents
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5 Test Results

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 [5]. The fracture surfaces of the
specimens after the tests are shown in figure 2.

Speciment_{>Rupture time Geometric Scattering- Remark
designation [h] mean value [h] factor
Bl 1352.51 1145 Percentage of brittle fracture
B2 1252.95 1207.62 (14.5 %) surface related to the liga-
B3 |, 1039.24 ment-area > 30 %

Table 2: Results oitensile creeptests on notched specimens (ACT)
in-an aqueous’solution of 2% NMS5 at 90 °C and 4 N/mm?

specimen Bl specimén B2 specimen B3

Figure 2: Top view of the fracture surfaces (one half of each specimen)

Y 4

(
/

6 Conclusion

7
/

The tested specimens from a multilayer pipe (Type 2, 3-layer according to PAS 1075) OD
250 x 14.8 mm (SDR 17) made from BorSafe™ HE 3490-LS-H meet the requirement of
160 hours in the Full Notch Creep Test under ACT conditions.
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1 Preliminary Remarks

The objective of the investigation is the determination of the scratch depth into the surface of a
protective layer after a defined blade has scratched the Type 3 pipe under constant load and
speed. The External Protective Layer Scratch Test is described in Annex A6 of PAS 1075 [1].

The pipes with an additional external protective layer (Type 3 according to PAS 1075) were
sampled for(the initial approval according to the certification program ZP 424 [2] by Dark Heisel
from MPA Darmstadt (Report-no. K 18 ...).

2 Basics of'the Investigation

[1] PAS 1075 Pipes.made from Polyethylene for alternative installation techniques —
(2009-04) Dimensions, technical requirements and testing, Annex A 6: Descrip-
tion of the External Protective Layer Scratch Test,
Beuth Verlag'GmbH, Berlin, Germany

[2] ZPsaR4 Certifieation prograim-ZP 424, Issue 5, Polyethylene pipes for alterna-
(16.08°2018) tive installation techniques based on PAS 1075:2009-04, Staatliche
Materialprufungsanstalt Darmstadt

[3] ZP 14.23.39 Certification scheme “Plastic pipe.system (pressure pipes and fit-
(2017-05) tings)”, Edition: March-2015, AnnexQ: ZP 14.23.39 - Pressure pipes
made from Polyethylene. (PE) for altetnative installation techniques —
PEA00-RC, DIN EERTCO;-Berlin, Gerrmany

[4] R18023443-R-P  Test certificate of raw(material batch~20B12873 made from BorSafe™

(17.05.2018) HE3490-LS:H, HESSEL Ingenieurtechnik GmbH; Roetgen, Germany
[5] PASMR 2.5-3 External protective layer scratchytest accorditig to PAS 1075, An-
(2013-09) nex A6, internal instruetion for testing of HESSEL, Ingenieurtechnik

GmbH, Roetgen, Germany

3 Test sample

Black plain solid wall pipes OD 110 x 10 mm (SDR 11) with an additional external protective
layer (Type 3 according to PAS 1075) were provided by Konti Hidroplast in Gevgelija, Republic
of North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipes are
characterised as described in table 1 and 2.
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Sample | Layer? Raw Material | Colour | Measured wall- | Number Pipe
materialV) batch? thickness [mm] | of pipes | Length [m]
. BorSafe™
inside HE3490-LS-H 20B12873 | black | 10.44 ... 11.04
3618-B additional | BorECO™ 8 12
external BA212E 63180238 | blue 1.33...151

Table 1: Testsample

The BorSafe batch 20B12873 was tested at HESSEL Ingenieurtechnik and meet the require-
ment of 400, hours in-the Full Notch Creep Test (FNCT) under ACT conditions for PE 100-RC
materials aceording to the DIN CERTCO certification scheme [3], proved by the test certificate

R18 02 3443-R:P[4].

Sample | Signature

3618-B | MACEDONIA DVGW TW DIN EN 12201-2 PN16 PE 100 RC

= 2426/ 242712428/ 24291 2433 | 2438/ 2439/ 2456 = KONTI HIDROPLAST

PP PEELABLE LAYER SDR 11 2110 X10.0 GRADB101806343

TYPES

Table 2: Signature on the outside surface of the pipe sample

4 Specimen Preparation and Testing Conditions

0
N_
o

0,25

26

21

2

Figure 1: Blade geometry

1) Information according to the sample submission form of MPA Darmstadt
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The cratch tests were performed according to Annex A6 of PAS 1075 and the test instruction
PA SMR 2.5-3 [5] of HESSEL Ingenieurtechnik on 3 samples. The scratch depth of the blade
(figure 1) into the surface of the external layer was measured at a distance of 600 mm from the
starting point. The general test parameters are characterised as described in table 3 and 4.

Parameter Value Unit
Scratch speed 100 mm/min
Minimum scratch length 600 mm

Table 3: , Test parameters

Pipe Diameter Weight Unit
32 -90 mm 4 kg

110 — 160 mm 6 kg
>7180 mm 12 kg

Table4: Load afthe blade

5 Test Results

The applied load andthe measured. scratch‘depth of the blade into the protective layer at a
distance of 600 mm fronithe starting/point are given in table/s.

Sample No.| Load of | External protectivelayer | Residual | Scratch depth|Scratch depth
the Blade | thickness before testing |thickness| of the blade | of the blade
[kal [mm] [mm] [mm] [%]
B.1 6 1,287 1,265 0,022 1,7
B.2 6 1,398 1,380 0,018 1,3
B.3 6 1,214 1,197 0,017 1,4
Mean value 6 1,300 1,281 0,019 15

Table 5: Results of the protective layer scratch tests

The measured thickness of the selected protective layers is between 1.21 and 1.40 mm, which is
above the minimum requirement (= 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 % of the orig-

inal thickness of the external protective layer and does not exceed the requirement of 75% of
the original thickness according to PAS 1075, Annex AB6.
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6 Conclusion

The tested Type 3 pipe OD 110 x 10 mm (SDR 11) made from BorSafe™ HE3490-LS-H met

the requirements in the “External Protective Layer Scratch Test” according to Annex A6 of

PAS 1075.

Doc. No.: R19 02 3618-B_Scratch Page 6 of 6



HESSEL

Ingenieurtechnik

Report No.: R19 02 3618-B2_ACT

Subject: Full Notch Creep Tests (FNCT) under ACT conditions
on 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)

(Type Test)

Client: KONTI HIDROPLAST®
tndustriska bb

1480-Gevgelija
Republic*of North Macedonia

HESSEL Ingeniedrtechnik GmbH Information regarding accreditation, certification,
recognition as testing laboratory and further official
Am Miinsterwald 3 recognition willfbe provided on written request.

D-52159 Roetgen

Tel.: +49 2471/ 920 22-0 HESSEL
Fax: +49 2471/ 920 2219 Ihqenisurtechnik
E-Mail: info@hessel-ingtech.de GERMANY
Net: www.hessel-ingtech.de
PE 100-RC

PIPE CONTROL
Date: 25.03.2019
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

05.02.2019 (installation of samples) to 25.03.2019 (reporting).

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-B2_ACT Page 1 of 5


mailto:info@hessel-ingtech.de

HESSEL

Ingenieurtechnik c—

Contents
1 Preliminary REMAIKS ......couiiiiii ettt e et e e e e e e e e e e e e e e e e e e e e e e e eeeeaaa e eeaes 3
2 BasiCs Of the INVESHGALION.......coce i e e e e e e e 3
3 TS SAMPIE. .. 4
4 Specimen Preparation and Testing ConditioNS.........cooovviiiiiiiii e 4
ST I TS B =1 T 5
G @ o 11 [ o TR 5
/
7
4
/

Doc. No.: R19 02 3618-B2_ACT Page 2 of 5



HESSEL

Ingenieurtechnik

1 Preliminary Remarks

The objective of the investigation is the determination of the resistance to slow crack growth of
pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

The FNCT represents an accelerated test method which allows the assessment of polymeric
materials with respect to their stress-crack behaviour.

The pipes with,dn additional external protective layer (Type 3 according to PAS 1075) were
sampled for the initial approval according to the certification program ZP 424 [2] by Dark Heisel
from MPA.Darmstadt{Report-no. K 18 ...).

2 Basics of the‘1pnvestigation

[1] PAS1075 Pipes made from Polyethylene for alternative installation techniques —
(2009-04) Dimensionsitechnical requirements and testing,
Beuth Verlag GmbH, Berlin, Germany

[2] ZP-424 Certification program(ZP 424, I1ssue 5, Polyethylene pipes for alterna-
(16.08.2018) tive installation techniqués;based on PAS 1075:2009-04, Staatliche
Materialprifungsanstalt Darmstadt

[8] ZP 14.23.39 Certification schemé “Plastic pipe“system (pressure pipes and fit-
(2017-05) tings)”, Edition: March 2015, Annex'Q. ZP 14.23.39 - Pressure pipes
made, from Polyethylene (PE)\for alternative installation techniques —
PE 106-RC, DIN CERTCO, Berlin, Germany.

[4] R1802 3443-R-P  Test certificaté of raw material batch"20B12873 made from BorSafe™

(17.05.2018) HE3490-LS-H, HESSEL IndgenieurtechhikekGmbH, Reetgen, Germany
[5] EN 12814-3 Testing of welded joinis in thermoplastics semi=finished products —
(2014-07) Part 3: Tensile creep test/Annex A: Resistance toslow crack growth,

Beuth Verlag GmbH, Berlin,-Germany

[6] DVS 2203-4 Testing of welded joints of thermoplastic panels and pipes —
Supplement 2 Tensile creep test for resistance to slow crack growth in the full notch
2016-09 creep test (FNCT), DVS Media GmbH, Disseldorf, Germany

[7] PAACT 2.1-9 Accelerated Creep Test (ACT) - Accelerated test method to verify the
(2013-09) creep rupture strength of polyolefins (validation included),

internal instruction for testing of HESSEL Ingenieurtechnik GmbH,
Roetgen, Germany
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A black plain solid wall pipe OD 110 x 10 mm (SDR 11) with an additional external protective
PP-layer (Type 3 according to PAS 1075) was provided by Konti Hidroplast in Gevgelija, Re-
public of North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipe is

characterised as described in table 1.

Sample | /Layer? Raw Material | Colour | Measured wall- | Number Pipe
materialV) batch? thickness [mm] | of pipes | Length [m]
BorSafe™
insi 20B1287 lack | 10.44 ... 11.04
inside HE3490-LS-H 0B12873 | blac 0 0
3618-B2 additional | “BorECO™ 1 0-2
o BAD12E 63180238 | blue 1.33...151

Table 1: Test sample

The BoarSafe bateh.20B12873 was tested at HESSEL Ingenieurtechnik and meet the require-
ment 6f 400 hours i’ ENCT under,ACT conditioens for PE 100-RC materials according to the DIN
CERTCO (certification scheme [3],proved by thg-test certificate R18 02 3443-R-P [4].

Specimen Preparation and Testing Conditions

Specimens with a width*ofL0 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- E
fore measuring. Each specimen
was notched perpendicular to the
parallel sides’ in middle of the test
specimen (figure 1). The tensile creep rupture tests were performed on 3 notched specimens
following EN 12814-3 Annex A [5], supplement 2 [6] of the technical 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 constant tensile stress of (4.00 £ 0.02) N/mm2
related to the remaining un-notched cross-sections (ligament-area). The creep rupture times
were recorded.

circumféerential notch

Figure 1: FNEI-specimen under constant load

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



HESSEL

Ingenieurtechnik

5 Test Results

The results of the tested specimens are given in table 2. The creep rupture times were statisti-
cally evaluated according to supplement 2 of the technical code DVS 2203-4 to calculate the
geometric mean value and the scattering factor.

The geometric mean value of specimens in the Full Notch Creep Tests (FNCT) under ACT con-
ditions is above the requirement of 195 hours in the pipe stress cracking test according to the
certification schéme ZP 424 of MPA Darmstadt. The fracture surfaces of the tested specimens
are shown in figure'2.

Specimen-/| Ruptureltime Geometric Scattering- Remark
designation [h] mean value [h] factor
B2.1 589.10 ' 10668 Percentage of brittle fracture
B2.2 663.00 #615.59 X surface related to the liga-
(6.7 %)
B2.3 597.27 ment-area > 30 %

Table 2: Resulté of tensile creep tests onnotched specimens (ACT)
in an aqueous solution/of,.2 % NM5.at 90 °C and 4 N/mm2

gutside pigéwall - - - - - - - - - - - o o

inside rﬁpe wall- - -¥-------d-c-mmeme e
Specimen B2.1 Specimen B2:2 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-
tion scheme ZP 424 of MPA Darmstadt.
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Report No.: R19 02 3618-C_ACT

Subject: Full Notch Creep Tests (FNCT) under ACT conditions
on specimens from a pipe OD 400 x 36.4 mm (SDR 11)
made from BorSafe™ HE3490-LS-H with an external
protective PP-layer (Type 3 according to PAS 1075)

(Type Test)

Client: KONTI HIDROPLAST®
industriska bb

1480°Gevgelija
Republic: of North Macedonia

HESSEL Ingenieurtechnik GmbH Information regarding accreditation, certification,
recognition as testing laboratory and further official
Am Miinsterwald 3 recognition will be provided on written request.

D-52159 Roetgen

Tel.: +49 2471/ 920 22-0 HESSEL
FaX +49 2471 / 920 2219 Jagenisurtechnie
E-Mail: info@hessel-ingtech.de GERMANY
Net: www.hessel-ingtech.de
PE 100-R€”

PIPE CONTROL
Date: 29.03.2019
Responsible for test: R. Céardenas
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).

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 Remarks

The objective of the investigation is the determination of the resistance to slow crack growth of
pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1].

The FNCT represents an accelerated test method which allows the assessment of polymeric
materials with respect to their stress-crack behaviour.

The pipe segment was sampled for the initial approval according to the certification program ZP
424 [2] by Dark Heisel from MPA Darmstadt (Report-no. K 18 ...).

2 Basics of thejlnvestigation

[1]

[2]

[3]

[4]

[5]

[6]

[7]

PAS 1075
(2009-04)

ZP-424
(16:08.2018)

ZP 14.23.39
(2017-05)

R18 02 3443-R-P
(17.05.2018)

EN 12814-3
(2014-07)

DVS 2203-4
Supplement 2
2016-09

PA ACT 2.1-9
(2013-09)

Pipes made from Polyethylene for alternative installation techniques —
Dimensions, technical requirements and testing,
Beuth Verlag.GmbH, Berlin, Germany

Certification program ZP 424, Issue 5, Polyethylene pipes for alterna-
tive installation techniques based on PAS 1075:2009-04, Staatliche
Materialprifyungsanstalt Darmstadt

Certification scheme “Plastic pipe system (pressure pipes and fit-
tings)”, Edition: Marchi-2015, Anriex O: ZP 14.23.39 - Pressure pipes
made from_ Polyethyleng’(PE) for alternative installation techniques —
PE 100-RC, DIN CERTCO,[Berlin, Germany

Test ceriificate of raw material batch 20B12873,made from BorSafe™
HE3490-LS-H, HESSEL Ingenieurtéchnik GmbH{.Roetgen, Germany

Testing of welded'joints in thermaoplastics semi-finished products —
Part 3: Tensile creepAest, Annex<A: Resistance to slow crack growth,
Beuth Verlag GmbH, Berlin, Germany

Testing of welded joints of thermoplastic panels and pipes —
Tensile creep test for resistance to slow crack growth in the full notch
creep test (FNCT), DVS Media GmbH, Disseldorf, Germany

Accelerated Creep Test (ACT) - Accelerated test method to verify the
creep rupture strength of polyolefins (validation included),

internal instruction for testing of HESSEL Ingenieurtechnik GmbH,
Roetgen, Germany
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3 Test sample

A segment from a black plain solid wall pipe OD 400 x 36.4 mm (SDR 11) was provided without
the additional external protective layer? by Konti Hidroplast in Gevgelija, Republic of North Mac-
edonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The segment is characterised
as described in table 1.

Sample | LKayer? Raw Material | Colour | Measured wall- | Number Segment
material? batch? thickness [mm] | of pipes | dimensions [m]
BorSafe™
inside 20B12873 | black 38.5...39.3
3618-C |- O | HE3490-LS-H 1 0.25x0.25
external - ) ) )

Table 1: Test sample

The BorSafe batch 20B12873 was tested at HESSEL Ingenieurtechnik and meet the require-
ment of 400 houig\in FNCT uhder ACT conditions for PE 100-RC materials according to the DIN
CERTCO certification~scheme 3] ,proved by the test certificate R18 02 3443-R-P [4].

4 Specimen Preparation and_Testing Conditions

Specimens with a square cross section of 10'mm x 10 mm.were machined from the inside of
the pipe with parallel sides/in axial direction. Each specimen wé&s notched perpendicular to the
parallel sides’ in middle of the test specimen (figure).

The tensile creep rupture tests were
performed on 3 notched specimens

following EN 12814-3 Annex A [5],
supplement 2 [6] of the technical

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 =
constant tensile stress of

(4.00 + 0.02) N/mm? related to the Figure 1: FNCT-specimen under constant load
remaining un-notched cross-sections

(ligament-area). The creep rupture times were recorded.

circumferential notch

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 sub-
mission form of MPA Darmstadt.

2) Information according to the sample submission form of MPA Darmstadt.

3) Mixture of anionic and cationic detergents
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5 Test Results

The results of the tested specimens are given in table 2. The creep rupture times were statisti-
cally evaluated according to supplement 2 of the technical code DVS 2203-4 to calculate the
geometric mean value and the scattering factor.

The geometric mean value of specimens in the Full Notch Creep Tests (FNCT) under ACT con-
ditions is above the requirement of 195 hours in the pipe stress cracking test according to the
certification schéme ZP 424 of MPA Darmstadt. The fracture surfaces of the tested specimens
are shown in figure'2.

Specimensy | RuptureAime Geometric Scattering- Remark
designation [h] mean value [h] factor
Cc1 1040.47 10894 Percentage of brittle fracture
C2 1231.22 41121.63 i surface related to the liga-
(8.9 %)
C3 11071.49 ment-area > 30 %

Table 2: Result{ of tensile creep tests onnotched specimens (ACT)
in an aqueous solution/of,.2 % NM5.at 90 °C and 4 N/mm2

outside pipewall

inside pipe/wall
Specimen C1 Specimen C2 Spegimen C3
Figure 2: Top view of the fracture surfaces (one half-of each specimen)

6 Conclusion

The tested specimens from a pipe OD 400 x 36.4 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-
tion scheme ZP 424 of MPA Darmstadt.
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Subject: External Protective Layer Scratch Test
according to Annex A6 of PAS 1075 on
a Type 3 pipe OD 315 x 18.7 mm (SDR 17)
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Date: 26.03.2019
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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

29.01.2019 (installation of samples) to 26.03.2019 (reporting).

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 Remarks

The objective of the investigation is the determination of the scratch depth into the surface of a
protective layer after a defined blade has scratched the Type 3 pipe under constant load and
speed. The External Protective Layer Scratch Test is described in Annex A6 of PAS 1075 [1].

The pipe with an additional external protective layer (Type 3 according to PAS 1075) was sam-
pled for the initial approval according to the certification program ZP 424 [2] by Dark Heisel from
MPA Darmstadt (Report-no. K18 ...).

2 Basics of'the Investigation

[1] PAS 1075 Pipes.made from Polyethylene for alternative installation techniques —
(2009-04) Dimensions, technical requirements and testing, Annex A 6: Descrip-
tion of the External Protective Layer Scratch Test,
Beuth Verlag'GmbH, Berlin, Germany

[2] ZPsaR4 Certifieation prograim-ZP 424, Issue 5, Polyethylene pipes for alterna-
(16.08°2018) tive installation techniques based on PAS 1075:2009-04, Staatliche
Materialprufungsanstalt Darmstadt

[3] ZP 14.23.39 Certification scheme “Plastic pipe.system (pressure pipes and fit-
(2017-05) tings)”, Edition: March-2015, AnnexQ: ZP 14.23.39 - Pressure pipes
made from Polyethylene (PE) for altetnative installation techniques —
PEA00-RC, DIN EERTCO;-Berlin, Gerrmany

[4] R18023443-R-P  Test certificate of raw(material batch~20B12873 made from BorSafe™

(17.05.2018) HE3490-LS:H, HESSEL Ingenieurtechnik GmbH; Roetgen, Germany
[5] PASMR 2.5-3 External protective layer scratchytest accorditig to PAS 1075, An-
(2013-09) nex A6, internal instruetion for testing of HESSEL, Ingenieurtechnik

GmbH, Roetgen, Germany

3 Test sample

A black plain solid wall pipe OD 315 x 18.7 mm (SDR 17) with an additional external protective
layer (Type 3 according to PAS 1075) was provided by Konti Hidroplast in Gevgelija, Republic
of North Macedonia and arrived at HESSEL Ingenieurtechnik on 14.01.2019. The pipe is char-
acterised as described in table 1 and 2.
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Sample | Layer? Raw Material | Colour | Measured wall- | Number Pipe
materialV) batch? thickness [mm] | of pipes | Length [m]
. BorSafe™
inside HE3490-LS-H 20B12873 | black | 19.24 ... 19.48
3618-D additional | BorECO™ ! 12
external BA212E 63180619 | blue 3.54 ... 4.56

Table 1: Testsample

The BorSafe batch 20B12873 was tested at HESSEL Ingenieurtechnik and meet the require-
ment of 400, hours in-the Full Notch Creep Test (FNCT) under ACT conditions for PE 100-RC
materials aceording to the DIN CERTCO certification scheme [3], proved by the test certificate
R18 02 3443-R:*P[4].

Sample | Signature
=4520 = KONTI HIDROPLAST MACEDONIA DVGW TW DIN EN 12201 2
3618-D | PN1O~PE 100 RC. TY PE 3 PP PEELABLE LAYER SDR 17 @315 X
18.7 GRADB10%x¥806323

Table 2: Signature on the outside surface of the pipe sample

4 Specimen Preparation and Testing Conditions

0,25

Figure 1:

0
N_
o

26

21

Blade geometry

2

1) Information according to the sample submission form of MPA Darmstadt
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The cratch tests were performed according to Annex A6 of PAS 1075 and the test instruction
PA SMR 2.5-3 [5] of HESSEL Ingenieurtechnik on 3 samples. The scratch depth of the blade
(figure 1) into the surface of the external layer was measured at a distance of 600 mm from the
starting point. The general test parameters are characterised as described in table 3 and 4.

Parameter Value Unit
Scratch speed 100 mm/min
Minimum scratch length 600 mm

Table 3: , Test parameters

Pipe Diameter Weight Unit
32 -90 mm 4 kg

110 — 160 mm 6 kg
>7180 mm 12 kg

Table4: Load afthe blade

5 Test Results

The applied load andthe measured. scratch‘depth of the blade into the protective layer at a
distance of 600 mm fronithe starting/point are given in table/s.

Sample No.| Load of | External protectivelayer | Residual | Scratch depth|Scratch depth
the Blade | thickness before testing |thickness| of the blade | of the blade
[kal [mm] [mm] [mm] [%]
D.1 12 3.54 3.26 0.28 7.8
D.2 12 3.63 3.33 0:30 8.3
D.3 12 4.29 3.97 0.32 7.4
Mean value 12 3.82 3.52 0.30 7.8

Table 5: Results of the protective layer scratch tests

The measured thickness of the selected external protective layers is between 3.54 and 4.29 mm,
which is above the minimum requirement (= 0.8 mm) according to PAS 1075, Annex A6.

The measured scratch depth of the blade after the tests is between 7.4 % and 8.3 % of the orig-

inal thickness of the external protective layer and does not exceed the requirement of 75% of
the original thickness according to PAS 1075, Annex AB6.
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6 Conclusion

The tested Type 3 pipe OD 315 x 18.7 mm (SDR 17) made from BorSafe™ HE3490-LS-H met
the requirements in the “External Protective Layer Scratch Test” according to Annex A6 of

PAS 1075.
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HIDRO PLAST

LABORATORY REPORT FOR QUALITY TEC”MC“‘TETAN%&G;E:LY
CONTROL OF RAW MATERIAL KONTI HIDROPLAST

MATERIAL: Borealis BorSafe HE3490-LS-H  Nu. ofentrance: 180829

Type of material: HDPE 100-RC black T 01.04.2000
Lot/batch: /.  20B13411 Quantity (kg): 23,375.00

N\
P 40

Test nu.: 8703

MELT FLOW RATE (JUIJYB Standard: EN 1SO 1133-1;2011 Method A, Equipment 0024

Subject: raw material

4 CONDITION: |

————

L

Temperature6f extrusion{%€): 190 T, =10min.=600sec.
Masg'weight (kgil), ), 3 Cutt-off time - t (sec 240
) CALCULATION:, |
m1i(g): 0.1 T M¥ER (g/10min)= 0.254
m2(g): 0.108; MFRZ=_ m,, [~ _
m3(g): 0.1 ) i’ MFR certif~(g/10min)= 0.24
MFR acc. EN12201 EN1555, methad (190°C/5kg): < Aifference (%7 5.90 _
0.2<MFR<1.4 (g/10min) | .Max allowed d!ffﬁ’fﬂlce ,‘es{,‘w&l{g_n_"_f_zg?/if
Status MFR: Conform
DENSITY STANDARD EN 15G°1383-1;2012, Equipment 00024

= it [~ E 7
1} Density: 0.9573 Density by certificate 70 9599 < (") Density dec. EN 12201
2) Density: 0.9555 f&/cm?) 20.930 (g/cm?®)
/  / I\
3) Density: 0.9566
Average (g/cm®): 0.9564 ' Status density: Conform

Date: “ | ResponsiEle for quality control A
02.04.2019 _ Eng. Gordana Manoleva, x,‘L/U
, Laboratory | QC: Mech. Eng. chffi r Stardelev

f8.528/03 Laboratory report {; [ ,{L«bv( page 1/2
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KONTI
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TECHNICAL-TECHNOLOGICAL
LABORATORY
KONTI HIDROPLAST

LABORATORY REPORT FOR QUALITY
CONTROL OF RAW MATERIAL

MATERIAL: Borealis BorSafe HE3490-LS-H Nu. of entrance: 180829

ype of material: HDPE 100-RC black P e 01042019
Lot/batch: 20B13411 e 23.375.00

VOLA TILE CONTENT STANDARD EN 12099:1997, Equipment 00019

L‘t;if_\.r_f_J!_floN: , _Masa before heating: 25.004 CALCULATION:
Temperature of exeminatign: 105+2(°C) M}SS after heating: 24.999 — " : m------
; ' ' ' ol B 6
Time: 65 min. Restlt(mg/kg): 199.97 gm" m, %10
REQUIREMENT: <3 59 mg/kg Status volatile content: Conform
HOMOGENITY
STANDARDGW322 - A2, Equipment 00022
Inhomogenity: o004
Limit inhomogenity: 0.02 Result héniogenity: Conform
4
Test note |
7
//
N S
B Date: “Responsiblé for quality ¢ trblk Vi

{

i
| 02.04.2019 z Eng. Gordana Manole “
| i Laboratory | QC: MeC}a, Eng. Zafir Stardelev

\ Db‘/]
£8.528/03 Laboratory report _ page 2/2




E BOREALIS

’ Inspectlon Certificate 3.1 EN 10204

Order number/date
2001293862/21.03.2019 Faga:4i1
Delivery no. / date

85321625/22.03.2019

Product

BorSafe HE3490-LS-H Bag

HD Polyethylene

Batch number

20B13411

Quantity

23.375 KG

Date Production date
25.03.2019 06.03.2019
Contact person

Suzana Peric

KONTI HIDROPLAST

Ul. Industrijska 5

1480 GEVGELIJA/MAGEDONIA
REPUBLIC OF NORTH EDONIA

Attn: Jelena Repad Suzana.Peric@borealisgroup.com
E-mail: gordanam =-h'df°p'a'g%% mk Tel: 4373269815084
Fax: 4373269815825

4)0 'VCO\ Iour reference

O Shipping unit
)) /e VI2498AB,VI2361AB
¢7

% O, 9, %

Property Q Cz/ % e test l( ﬂ:d Unit Value
Melt Flow Rate (190 /5.0Kg) (2%\ ’? SO 1%36 ’%\gimmm 0,24
Density 23T @/ ISO 118 ethod A Ema 959,9

Oxidation Ind. Time (2107C) /fSO 11357- 43,0

Total Moisture content ’ 1551 2 pp 10

Carbon Black content ’%\ ISO % 2 4

Dispersion A, 1801 4) Note /$)

Appearance % ISO 185 Y/ Q’
/(\

via an established and documented correlation.

To the best of our knowledge, the information contained herein is accurate and reliable azr the date of é‘@uon Hnwever A does rot release the

customer from their liability to check that the delivered material is fit for purpose.
9 ‘%

The actual method used, may differ from the mentioned reference method, Tl-r( %&d results are, I to those M ggrence methaﬁ.a}}.m traceable

Quality Control Department, Anna Fritzon, 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



KONTI
HIDRO PLAST

LABORATORY REPORT FOR QUALITY

CONTROL OF RAW MATERIAL

MATERIAL:

Type of material: HDPE 100-RC blue
Lot/batch: '

Sy

Borealis BorSafe HE3494-LS-H

TECHNICAL-TECHNOLOGICAL
LABORATORY
KONTI HIDROPLAST

Nu. of entrance: 180830
Date of entrance: 01.04.2019
Quantity (kg): 11,000.00

MELT FLOW RATE [(UJJ9B standard: EN ISO 1133-1;2011 Method A, Equipment 0024

Subject: raw material

A LONDITION:

i

T,, =10min.=600sec.

Cutt-off time - t (sec 240

MER (g/10min)= 0.247

MER certif/(g/10min)= 0.26

Temperaturedf extrusion (°¢): 190
Mass weight{kg)'./ i D 5
! CALCULATION:, |
ml(g): 06099 T
m2(g): 0098y  MFR:ZL.m,,
m3(g): 0.099 ) b

MFR acc. EN12201 EN1555, methed (190°C/5kg):
0.2<MFR<1.4 (g/10min)

Difference (%] » 513

| Max allowed diffévence less than +20% |

Status MFR: Conform

STANDARD EN IS0 1183-1;2012, Eqidipment 00024

1) Density: 0.9611 Density by cegtificate ““¢9.9498 * (*)Density dec.EN 12201
2) Density: 0.9541 f&/cm?) 20.930 (g/cm?)
V4

3) Density: 0.9492 )
Average (g/cm?): 0.9548 ' Status density:  Conform

— - ‘“—

Date: Responsible for quality contrpl
IS
02.04.2019 S

a Laboratory | QC:

f8.528/03 Laboratory report

Eng. Gordana Manolevag

Mech Eng. 7 ir.Stardelev
=7 /] <
%"” page 1/2

h ]




KONTI "=
HIDRO PLAST
TECHNICAL-TECHNOLOGICAL

LABORATORY
KONTI HIDROPLAST

LABORATORY REPORT FOR QUALITY
CONTROL OF RAW MATERIAL

MATERIAL: Borealis BorSafe HE3494-LS-H Nu. of entrance: 180830

ype of material: HDPE 100-RC blue Date of entrance: 01.04.2019
Quantity (kg): 11,000.00

Lot/batch: 5180802

Test nu.: 8596 /

VOLATILE CONTENT STANDARD EN 12099:1997, Equipment 00019
| f
_FoNpItiaN: | _Masa before heating: 25.0104 | CALCULATION:
Tc.emperatul."e of exeminatign:/105+2(°C) Mpss after heating: ~ 25.0079 E, m ) -’_?;] _,-nz—x ] »
Time: 65 min. Result(mg/kg): 99,96 ’ =T
REQUIREMENT: <350.mg/kg Status volatile content: ~ Conform
4
HOMOGENITY
N STANDARD'GW 322 - A2, Equipment 00022
Inhomogenity: g
Limit inhomogenity: 0.02 Result hemogenity:Conform
V4
Test note
/
7
7/
P S _ s — ———
; Date: Responsible for quality con rol,L ")
02.04.2019 | Eng. Gordana Mam?] va L. ‘
| T Laboratory | QC: Mech. EngZafir Stardelev
£8.528/03 Laboratory report A ' page 2/2




% BOREALIS

Inspection Certificate 3.1 EN 10204

Order number/date

2001292779/15.03.2019 eage i
Delivery no. / date

85319321/21.03.2019

Product

BorSafe HE3494-LS-H Bag

HD Polyethylene

Batch number

5180802

Quantity

11.000 KG

KONTI HIDROPLAST Date Production date

Ul. Industrijska 27.03.2019 17.11.2018

1480 GEVG ELIJNN(%EDONIA G
Contact person

REPUBLIC OF NOR CEDONIA :
Suzana Peric

Asn: Jellens Rety '7 Suzana.Peric@borealisgroup.com
'%\ Tel: 4373269815084
Fax: 4373269815825

’VCO‘ Your reference
R, 3

O Shipping unit
% 7 N PVN813/XXZ022
«?

R, % A
/%/Qp( 40\ % QI_O

<y,

V.
Cz/ «% V
Property Q j%rence le! nyhod Unit Value
Melt Flow Rate (190 /5.0Kg) % ,y ISO /0 g/10min 0,26
Density 23°C @/ 1SO 11 ethod A g}mi 949,8

Oxidation Ind. Time (210°C) 1501 1357- 101
Total Moisture content 7 15512 10

Dispersion 4)6\ IS({SNE!SEB Note & 2,5
Pe) /<>

The actual method used, may differ from the mentioned reference W%The ubtalne( @(ﬁ are equal 11:’6@\)\0{ the raferen(e)ﬁethad and are traceable

via an established and documented correlation.

To the best of our knowledge, the information contained herein is accurate @ale as of the @Pmducﬂ(,n@ r, the CoA né?)sct;elease the

customer from their liability to check that the delivered material is fit for purpos (

%0 T

2

Quality Control Department, Marjo Taive, Porvoo (Finland)
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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KONTI

| ———

HIDRO PLAST

51280 TEBTEMAN yn WHIYOTRACKA" 66 ten (034) 212064

TECHNICAL
LABORATORY OF

LABORATORY REPORT FOR PIPE TESTING § Oy DD OE s

test | PE100RCType2 DN/PN 250/10 Woralisat
164800 _____! Production date 26.07.2019 | -oREE RN
| [Standard][En 12201 |

IAppearance- ” Black inside and outside, blue middle layer with blue stripes

Marking:

KONTEHIDROPLAST POTABLE WATER DVGW DW8148 CO0245 TW DIN EN12201-2 PN10 PE100 RC/PE100/PE100
RC TYPEZ SDR17 @250x14.8 GRAD B 07 19 04 300

Raw mg;e! !Q_

de méx: 251.5 ~{/  Thickness} mg.x«; 16.4
de mit-250.0 « \Phickness mine” 4.8
de (mm) 250.65 i Status Conform

DIMENSION AND TOLERANCE (mm) i
- ' Ouality max; 5.0 Ei:::;e;:f;t 1043/1014/1031

ﬁ realis ﬂ5349!1-!,s H / HE3494-LS-H lMater Lot: 20B13411 /5180802

e (mm] 15.25/15.55  Ovality 1.4

Vg

MEL T FLO W RA TE STANDARD EN IS0 1133:97 METHOD A, EQUIPMENT 00024
? 4
MFR ofraw material (g/10min) 0.254

Test no. of MFR\ofraw material

CONDITION:I

Subject: pipe

Temperature of extrusion,T (°C\ 490 €SVoff time (sec]/: 240
Load (kg): 0 Tref, = 10 min= 600 sek
CALCULATION:| = mis: 0.102 RESULT I A
T m2s: 0.100 MFR pipe(g/lﬂmin) 0.253
MFR = ol m3s: 0.102 )
aver -1 0 .
[ fmavers [0.1013 Difference (%): 0
Limits and tolerance: Note_MFR:
MFR acc. EN12201,method (190°C/5kg): MFR of middle blue layer from pipe is
0.2<MFR<1.4 (g/10min) ; Max 0.255 g/10min => 3.2%.
difference between pipe and raw
material less than £20% Status : Comply
pagel/3

£8.526/03



KONTI
HIDRO PLAS T

EBCEMAMA yr FRHIVCTPECKA" 66 Ton {034} #12-064

TECHNICAL
LABORATORY REPORT FOR PIPE TESTING [ LTS

Test ~ PE100RCType2 DN/PN 250/10 Worlkshiost
164700 | Production date: 26.07.2019 1 OHDE00000
I Appearanée | |B}a;l.cnlnl.1“szde and outside, blue middle layer with blue stripes ] |Standard]|EN 12201 |
Mark_lng: ggﬁ;g;DgSg;?égggj&BégR\’\;ﬁ};‘l‘g%?[}fg\é\;g‘g’gﬂ148 C00245 TW DIN EN12201-2 PN10 PE100 RC/PE100/PE100

p! R
Raw materia Borealis HE3490-LS-H / HE3494-LS-H | Lot/batch: 20B13411 /5180802

STANDAKD)EN 12201, ISO 3126

HOMOGENITY. STANDARD GW 322-AZ2, Lab. equipment 00021,00022

7/
[nhomp;r_anity: N 0.0_0 y
Limit inho__riwge_n_ity: NN 0.0_-2'_ -
> Status: Comply
4
LONGITUDINAL REVERSION OF PIPE STANDARD IS0 2505-1/2, METHOD B EQUIPMENT 00018
LENGTHS
), Y\ I 0
Before heating/,  After coolingf, R %) / CALCULATION (%)
L 100 98.61 1.39 Toletance AL=L, - L,
+ 20,
2. 100 98.52 1.48 %370 | _
3, 100 98.47 7.53 ‘ R, = —*100
{ 0
7/
Time exposure to the test 120 Date: 05082019
temperature (min):
Test temperature (°C): 110 Status: Conform

8.5 26/03 pageZ/3
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KONTI "=
HIDRO PLAST

TECHNICAL
LABORATORY OF
LABORATORY REPORT FOR PIPE TESTING Rtz by
Test ~ PE100RCType2 DN/PN 250/10 Work shest
164900 Production date: 26.07.2019 i

| [standard][EN 12201 |

Marking: KONTI HIDROPLAST POTABLE WATER DVGW DW8148 C00245 TW DIN EN12201-2 PN10 PE100
RG/PE100/PE100 RC TYPE2 SDR17 @250x14.8 GRAD B 07 19 04 300

Raw materia, BorealisHE3490-LS-H / HE3494-LS-H ] Lot/batch: 20B13411 /5180802

HYDROSTATIC STRENGTH STANDARD EN ISO 1167-1/2, EQUIPMENT 00014/00015
Pressure test results _

Pressureest type, parameters)
method and’conditions,

|Appearance: ] | Black inside and outside, blue middle layer with blue stripes

: % /-19 L(mm) 912
Qaicno: 164909 P(bar),+2%/-1% 7
) e/ Tank T(°C), £ 1(°C) 80 Pipe length shouldbe min
Hoop SI;I‘ESS, o(MPa) e h 180 3xdn (min 250mm), for
. Pest time t .
Tank T["C), 5 l[gc) 80 t [ J dn=315mm, L 2 2xdn.
Test time min, t(h) 165 Pressure tést environment:  Water in water
Set time to achieve 2 30 sec Tihe to achieve test pressur
test pressure (sec): J .
2 Typé€ offailure (ductile/brittle): -
Typentend caps: v Forced bGysfrupture after téstjng &
Number of test pieces: 1 {ductile/brittle):

Pressire test not ‘

Status: “-Conform

FINAL STATEMENT: ’ A
Test results meet the Standard reguirements. X |
) )
Date Responsible for ality{control Quality control, laboratory:
13.08.2019 Eng. Gordana Manoleva Mech. Eng. Zafir Stardelev
Y e -
£8.5 26/03 ( \ Thun page3/3
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Certificate for Calibration of MFI

Customer: KONTI & HIDRO PLAST

Address: GEVGELIJA - MACEDONIA

Calibration of:

Equipment

ID-Nr. 2354-1-3-15
MODEL: 400C1 SCITEQ No: 1406011

Double ended Taperlock Plug Gauge.

Certificate Number:

Serial Number. 1211001

Double ended Taperlock Plug Gauge.

Serial Number. 054106

Hanna HI935005 Serial number: BO022653

Die Primary Instrument:

Barrel Primary Instrument:

Temperature Primary Instrument:
ISO 1133

Table 1 — Maximum allowable variation in temperature with distance

and with time throughout the test

Test temperature, 7

Maximum variation in test temperature 2

with distance at between

with time at 10 mm above
the die surface

°C 10 mm and 75 mm above
the die surface
°C °C
126 < T< 250 + 2,0 +0,5¢
250 < T< 300 +2,5 +0,5
300 T + 3,0 +1.0

calibration of the equipment.

surface.

a Variation is over the normal time of a test, typically less than_25 min, and can be verified during
b When using a 4 mm length die (see 5.1.4), the readings should be made 14 mm above the die

¢ A value of 0,2 °C is preferred since it gives better reproducibility. It is intended that the value of
0.2 °C will become a requirement at the next revision of this International Standard.

values before calibration

values after calibration

25659 1

Setpoint Display Gauge Deviation Setpoint Display Gauge Deviation
190,0 190,0 190,1 0,07 190,0 190,1 190,1 0,00
Temperature checked at 10 mm above the Die. (Acc. 1ISO 1133 5.1 and table 1): 189,8 °C
Temperature checked at 30 mm above the Die. (Acc. 1SO 1133 5.1 and table 1): ]90,1 °C
Temperature checked at 50 mm above the Die. (Acc. 1ISO 1133 5.1 and table 1): 190,3 °C
Temperature checked at 75 mm above the Die. (Acc. 1SO 1133 5.1 and table 1): 190,3 °C
Name: Helder Queiros Title:  Service Engineer Date: 29/03/2018 Signature:

SCITEQ

RHO 3, 8382 Hinerup, Denmark
Tel: +45 86 96 19 33 Fax: +45 86 96 24 75

E-mail: service@sciteg.com

Page 1 of 3

Homepage: www.sciteq.com
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Este dOCUMENto Nao Pode ser reproduzico, exceto Integraimente, sem a autorizagao por escrito @M
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®
ca t I m Certificate of Calibration

tro de apoio tecnolégico 7
S ndtetria metalomecanica  Metrology Laboratory - Temperature and Humidity

DATE OF ISSUE: 2018-03-02 CERTIFICATE N° LMT20185002062/10 Page 1 of 2
English Version

SEPI-HELDER QUEIROS, LDA
Rua do Comércio do Porto 126 - 4° Esq Frente,
4400-421 Vila Nova de Gaia

ype of equipmen m Theo,meter

Reading Unit
Manufacturer HANNA INSTRUMENTS
Model HI 935005
Serial number B0022653
Reference ——
Temperature Sensor
Manufacturer ——
odel -
@tial number LA
Re ce B0022653-S

e
Equipmonﬂb\diﬁon In good condition of conservation
Reading uni r%qlution 0.1 °C for every steps

,

Local " CATIM Porto Temperature Laboratory

Calibration date 2018-03-01
Temperature

23°C (23)°C
o@/%hr (£10) %hr

Iibo rd " gnal procedu

Humidity

; 25 Ohm, reference number 09.50144, calibrated at .P.Q_; Liq
bath HART SCIENTIFIC reference nu 02 5058 uld bath JULABO reference number 10/501125; Furnace FLUKE 9100S,
reference number 16.30.535, calibrated a IM and ble to IPQ; Tinsley bridge Ambassador, reference number 85/04087/8,
calibrated at CATIM and traceable to IPQ.

The reported expanded uncertainty is based on t ndard %@mty multiplied by a coverage factor k=2, which provides a
confidence level of approximately 95%. The uncertainty en dete in accordance with EA-4/02

N\,
IPAC is signatory to the EA MLA for calibration, testing, certification an%pectlon sc%

Calibration Technician Tec Superviso%\
2
_ - 6\(
acred:tacao

% MO0003
bal Pinheiro ) ( Madalena Sarmento) Calibracao
s 5

X

/N

MoJ 03

Rua dos Pidtanos, 197 Estrada do Pago do Lumiar, Campus do Lumiar - Edificio Q Rua Cidade do Porte, Campus da De Edificio 4
4100-414 Porto - Portugal 1649-038 Lisboa - Portugal 4705-086 Braga - Portugal

Page 2 of 3
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ESIe Jocuimento nac poae ser reproouziao, exXceto integraimente, sem a autorizagao por escrito @

R ERVR]

@
catl m Certificate of Calibration

tro d io tecnoldgic idi
e omeeasic2 Metrology Laboratory - Temperature and Humidity

DATE OF ISSUE: 2018-03-02 CERTIFICATE N° LMT20185002062/10 Page 2 of 2

Standard Equipament

Calibration Step Reading Reading Error 6 vef Uncertainty
1 -19.938 °C -19.7 °C 0.2 °C 202 | 122 +/- 0.077 °C
2 0.027 °C 0.2 °C 0.2 °C 202 | 122 +/- 0.077 °C
3 99.979 °C 1005 °C 0.5 °C 202 130 +/- 0.086 °C
4 199.960 °C 200 °C 0°C 2.05 51 +/- 0,60 °C
5 299.677 °C 300 °C 0 °C 2.04 59 +/- 21 °C

™
o

>
53
%
%b
(@)
&
./\(\»

&

(/4@
Lo,
Rua dos Platanos, 197 Estrada do Pago do Lumiar, Campus do Lumiar - Edificio Q Rua Cidade do Porto, Campus da De%j\ Edificio 4
4100-414 Porto - Portugal 1649-038 Lisboa - Portugal 4705-086 Braga - Portugal %
QO ”

Page 3 of 3



Certificate for Calibration of Pressure

Customer: KONTI & HIDRO PLAST SCITEQ Technician: Helder Queiros
Station No. 1-5
Calibration Date: 29/03/2018
Address: GEVGELUA - MACEDONIA $40 Certificate Number: 25659
Model: Sciteq Sub 5
Primary Instrument: AMETEK-JOFRA Model CE PPC 140 bar. Serial N.: 509180-00681
Calibration Traceability: According to BNM, LNE, DTI accreditation no. 200 Temp: 23°C +/-1 Calibration uncertainty: 16mBar +/-
Station No. 1 Controler No. 15077532
Transmitter No. 410874-033 Transmitter Offset before/after -0,07 / -0,02 Class/type 0,3 | Pressure Range (Bar) 0- 40,00 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation  Transmitter Full Scale | Setpoint Display Gauge Deviation  Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
38,00 38,13 38,20 -0,07 | -0,175 38,00 38,22 38,22 0,00 | 0,000
Station No. 2 Controler No. 15077532
Transmitter No. 415197-001 Transmitter Offset before/after -0,06 / +0,02 Class/type 0,3 | Pressure Range (Bar) 0- 40,02 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation  Transmitter Full Scale | Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
38,00 38,00 38,07 -0,07 | 0375 38,00 37,99 37,99 0,00 | 0,000
Station No. 3 Controler No. 15077532
Transmitter No. 388574-035 Transmitter Offset before/after -0,09 / +0,03 Class/type 0,3 | Pressure Range (Bar) 0- 60,56 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation = Transmitter Full'Scale | Setpoint Display Gauge Deviation  Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
55,00 55,30 55,80 -0,50 | -0,826 55,00 55,30 55,30 0,00 | 0,000
Station No. 4 Controler No. 15077532
Transmitter No. 388574-049 Transmitter Offset before/after -0,01 /<003 Class/type 0,3 | Pressure Range (Bar) 0- 59,99 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation Transmitter Full Scale~/| Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0.00 0,00 0,00 Deviation %
55,00 55,22 55,28 -0,06 | -0,100 55,00 54,98 54,98 0,00 | 0,000
Station No. 5 Controler No. 15077532
Transmitter No. 413254-008 Transmitter Offset before/after -0,09/-0,12 Class/type 0,3 | Pressure Range (Bar) 0- 99,89 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation Transmitter Full Scale | Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
95,00 95,05 95,05 0,00 | 0,000 95,00 95,00 95,00 0,00 | 0,000
% 7 7/ i ;j’ﬂ . >
Name: Helder Queiros Title:  Service engineer Date: 29/03/2018 Signature: /"”W e i ";ftéz -

SCITEQ

Rho 3, 8382 Hinnerup, Denmark
Tel: +45 86 96 19 33 Fax: +45 86 96 24 75
E-mail: service@sciteg.com Homepage: www.sciteq.com

Page 1 of 4




Certificate for Calibration of Pressure

Customer: KONTI & HIDRO PLAST SCITEQ Technician: Helder Queiros
Station No. 6-10
Calibration Date: 29/03/2018
Address: GEVGELUA - MACEDONIA s40 Certificate Number: 25659
Model: Sciteq Sub 5
Primary Instrument: AMETEK-JOFRA Model CE PPC 140 bar. Serial N.: 509180-00681
Calibration Traceability: According to BNM, LNE, DTI accreditation no. 200 Temp: 23°C +/-1 Calibration uncertainty: 16mBar +/-
Station No. 6 Controler No. 15077532
Transmitter No. 474902-009 Transmitter Offset before/after -0,03 / +0,03 Class/type 0,3 | Pressure Range (Bar) 0- 100,09 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation  Transmitter Full Scale | Setpoint Display Gauge Deviation  Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
95,00 95,13 95,41 -0,28 | -0,280 95,00 95,12 95,12 0,00 | 0,000
Station No. 7 Controler No. 15077532
Transmitter No. 474902-006 Transmitter Offset before/after +0,05 / -0,05 Class/type 0,3 | Pressure Range (Bar) 0- 59,91 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation  Transmitter Full Scale | Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
55,00 55,08 55,01 0,07 | g7 55,00 54,98 54,98 0,00 | 0,000
Station No. 8 Controler No. 15077532
Transmitter No. 480346-23 Transmitter Offset before/after -0,07 / +0,05 Class/type 0,3 | Pressure Range (Bar) 0- 60,31 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation = Transmitter Full'Scale | Setpoint Display Gauge Deviation  Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
55,00 55,17 55,47 -0.30 | -0,497 55,00 54,99 54,99 0,00 | 0,000
Station No. 9 Controler No. 15077532
Transmitter No. 480346-002 Transmitter Offset before/after -0,03 /0,01 Class/type 0,3 | Pressure Range (Bar) 0- 40,01 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation Transmitter Full Scale~/| Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
38,00 38,00 38,08 -0,08 | -0,200 38,00 38,15 38,15 0,00 | 0,000
Station No. 10 Controler No. 15077532
Transmitter No. 471692-017 Transmitter Offset before/after +0,01 / 0,00 Class/type 0,3 | Pressure Range (Bar) 0- 40,03 4-20 mA
values before calibration values after calibration
Setpoint Display Gauge Deviation Transmitter Full Scale | Setpoint Display Gauge Deviation = Transmitter Full Scale
0,00 0,00 0,00 0,00 Deviation % 0,00 0,00 0,00 0,00 Deviation %
38,00 38,09 38,13 -0,04 | -0,100 38,00 37,98 37,98 0,00 | 0,000
—’-; _l.l'__J :_‘::' L il -.'_I » -1- r J
Name: Helder Queiros Title:  Service engineer Date: 29/03/2018 Signature: ﬂ;ﬂiﬁ’r{'ﬁ }/{E‘{ 3 ";ft& =

SCITEQ

Rho 3, 8382 Hinnerup, Denmark
Tel: +45 86 96 19 33 Fax: +45 86 96 24 75
E-mail: service@sciteg.com Homepage: www.sciteq.com

Page 2 of 4




Este documento ndo pode ser reproduzido, exceto integralmente, sem a autorizag3o por escrito do CATIM
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catim

cons 8 doco e Calibration Certificate
LaborMet - METROLOGY LABORATORY - PRESSURE

English version

Date: 2018-02-26
CUSTOMER:

Certiﬁcate nis: LMP20185002114110 Page 1 of

P SEPI- SOLUCOES DE ENGENHARIA PARA PROCESSOS INDUSTRIAIS HELDER QUEIROS {ER
’V Rua Macieirinhan®5 -

QI, 4050-341 Porto

Equipment: Pressure Calibrator

Maﬁ%@ure: AMETEK Range of indication: 0 a 140 bar
Mode .@ypcr-: 140 BAR Division: 0.01 bar

Serial Nunf%509180-00681 Resolution; 0.01 bar

Equipment refererice Accuracy

MAIN EQUIPMENT USED: : o L
STANDARDS CATIM N° TRACEABLE
Calibrador RUSKA ‘7{52 i 17.501464 FLUKE

e 2

CALIBRATION PROCESS

sed using LMP-P01 04 - ReyA2:2013-05-31.
made in the direction of,ycreasmg and decreasing pressure. The values presented in the results
The error e cqulpm s calculated as the difference between the pressure of the

rror = ‘ypment % ard ) .

Pressure generated with Nitrogen. All n{esurcmems e perfo %a controlled environment of (20+2)°C and (50+10)%
RH., at the Oporto facilities. o

V[Sl'AL INSPECTION : Eh s e ;
The equipment is in good condition. 6) e
X /7

Three sets of measurements w
table are the average of all re
equipment and the reference press

inty multiplied by the cc@age factor k = k’, which for at-
o0 a coverage probability of %p}proximately 95%. The
ment” >

v,
“The reported expanded uncertainty is stated as the standard un
distribution with vef = v'ef effective degrees of freedom correspon
standard uncertainty has been determined in accordance with EA-4/0

e 7
IPAC is signatory to the EA MLA for calibration, testing, certlﬂcationﬂ& inspection scopes. Q 6\
Y4

%

Calibration date: 2018-02-26 O@

T ician Technical Responsible ’7{ pi

IRAC<,

acredrtacao
{ MOC03 |

' ' Calibracao
aniel Pinto Pedro Castro R
Rua dos Platanos, 197 Estrada do Pago do Lumiar, Campus do Lumiar - Edificio Q Rua Cidade do Porto, Campus da Delphi - Edificio 4
4100-414 Porto - Portugal 16495-038 Lisboa - Portugal 4705-086 Braga - Portueal

Page 3 of 4
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Este documento n3o pode ser reproduzido, exceto integralmente, sem a autorizagdo por escrito do CATIM

Nod 03

centro de apoio tecnolégico
a industria metalomecdnica

Date: 2018-02-26

Calibration Certificate
LaborMet - METROLOGY LABORATORY - PRESSURE

Certificate n.”: LMP20185002114/10

English version

~ Page2 of2
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6\ Equipment
Q

Error 2 P Expanded Uncertainty Error
bar bar . bar % E.S,
A 0.00 0.00 2.05 56 +0,0061 0.0
) 1000 -0.01 4.53 2 + 0,036 0.0
00 -0.02 287 4 +0.018 0.0
Y -0.03 232 9 +0.012 0.0
40.005), -0.05 223 12 +0.012 0.0
5000 < . -0.06 232 9 +0.014 0.0
6000 A 007 2.10 26 £ 0016 0.1
80.00 ot 2,02 106 £0.013 -0.1
100.00 YMO0.13 2.02 138 +0.016 -0.1
120.00 " Qa4 2.02 104 +0.015 0.1
140.00 0.15 2.02 105 +0.015 0.1

Maximum hyster

Error/ bar

-0.02 -
-0.04 -
-0.06 -
-0.08 -
0.1
-0.12 ~
-0.14 -
-0.16 -

ENVIRONMENTAL CONDITIONS:

21.00

2000 -

19.00

OBSERVATIONS:

Temperature (°C)

Humidity (%hr)
400 -

The equipment was calibrated with the display vertically.

It is considered the outlet pressure as the equipment reference .
The unit of pressure according to the International System of Units (SI) is the Pascal (1 bar = 100000 Pa).

Atmospheric Pressure (bar)
0.9908 -

Rua dos Platanos, 197
4100-414 Porto - Portugal

Estrada do Pago do Lumiar, Campus do Lumiar - Edificio Q

1649-038 Lisboa - Portugal
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]:f;‘ﬁ List-register of calibrated instruments and equipment 2020 Quality control Konti Hidroplast

KONTI
HIDRO PLAST
Y 4
LIST<REGISTER OF CALIBRATED INSTRUMENTS AND EQUIPMENT _ 20.01.2020
Length measuring instruments
Ordinal Measuring instrument Nu.. of measuring Fabr€ designation Measuring range D.ate (?f Vahd.lty ch the Instltutlo_n fo:: external Locatl.on of measuring Status Note
number instrument p. calibration calibration calibration instrument D
/
1 Digital caliper .BETA" 020 C810296¢1 0-150mm//0,0lmm 22452015 | 22.05.2016 EUROMETING Laboratory Unapproved Not in use
2 Mechanical caliper 2.86 027 0-300mny#05mm 100342010 10.03.2011 EUROMETING Production plant Not calibrated Not in use
3 Mea‘“rmeg(; é;pe K017 033 2001642 100-230/ 0.05mm 10.03.20f0A| 10.03.201 EUROMETING Production plant Unapproved Not in use
4 Med;j;ffé;;fjpef 025 10155595 d29eqm/0.05mm 22.05.2015 (_%2.05.2016 EUROMETING Production plant missing Not in use
5 Etalons 032 / L (1.0mim,.:,100.0mm) 12206.2019 13.06,2020 EUROMETING Laboratory Approved
Mechanical caliper - Depth < Production plant
6 easuring 029 290120021 0-300/005mm 19052019 | 18.062020 EUROMETING Jmoch, deparament Approved
L
RAME
8 Mechanical caliper 2.87 015 0-300mm/0.05mm 19.06.2019 19.06.2020 EUROMETING Laboratory Approved
Mechanical caliper
9  KANON Japan® 2.89 2.89 0-200mm/0.02mm 19.06.2019 | 1140612020 EUROMETING Mech. department Approved
10 Mech. caliper ,BETA* 031 05080730 0-150mm/0.05mm 1689572014 | 16.052015 EUROMETING l“’;‘;;"atn:;if'“g Unapproved Not in use
1 Digital caliper .BETA" 023 C810290466 0-150mm/0.0Imm 17.04.2013~| 16.04.2014 EUROMETING Production plant B missing
12 Digital caliper ,,HILKA" 0.24 76991500 0-150mm/0.0Tmm 11.04.2012_}7 10.04.2013 EUROMETING Production plant Unapproved Not in use
13 | Disital Ca;‘;’s;n::KANON' 022 830379 0-150mm/0.0Tmm 15.04.2011 | 15€4.2012 FOROMETING Production plant Unapproved Not in use
14 | Mechanical micrometer 030 AA43HO044 0-50mm/0.05mm 17.04.2013 | 16.042014 EURGJMETING Phoduction line Unapproved Not in use
»Kroeplin“ OD2050R
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;:;;X List-register of calibrated instruments and equipment 2020 Quality control Konti Hidroplast

KONTI
SLaN CIRTE A -Q-.-,«:\r B ree M0
Length measuring instruments
Ordinal Measuring instrument Nu.' of'measuring Fabric A¢ffdpation Measuring range D.ate <')f Valld'lty qf the lnstltutlo.n for: external Locatl.on of measuring Status Note
number instrument Y calibration calibration calibration instrument =
15 Measurment tape 0.27 228 0-3000 /Tmm 15.04.2011 15.04.2012 EUROMETING Production plant Unapproved Not in use
16 D’g‘talir:;;rl‘i’nTEter 019 2.113 0-50 /0.01mm 02.03.2009 | 27.02.2010 EUROMETING Production plant Unapproved Not in use
17 Meas”rmeggg‘;pe A0 021 2001593 400-330 /0.05mm 02.03.2009 | 27.02.2010 EUROMETING Production plant Unapproved Not in use
18 Etalons 1027 2(20:25 33?%;"‘“ 759 | 19.06.2019 | 13.06.2020 EUROMETING Production plant Approved
Mechanical caliper Production plant/
19 VERNIER* 034 D 00507 0-1000/0:02mm 19.06.2019 | 12.06.2020 EUROMETING Mech. Dewettment Approved
20 |Digital caliper ,BETA651 1005 “Stor1191705 0-150/0.01mnt 09.06.2014 | 09.06.2015 EUROMETING Laboratory - Not in use

DG T/P

. . V
21 Circumierential INOX 1001 950E 9254 @ 20- $’300 /0.Imm | 18%06.2014 | 09.06.2015 EUROMETING Laboratory Unapproved Not in use
tape *“Schwenk® "~ CJU950

Circumferential INOX

22 tape *Schwenk™ 1002 2200 10401 ® 300- @ 700Y0.Imm | 09.0620%, | 09.06.2015 EUROMETING Laboratory Not calibrated Not in use
CJU2200 7
Circumferential INOX
23 tape **Schwenk" " 1003 3460E 8043 @ 700-3,1100/ 0.1mm* | /19.06.2019 | 19.06.2020 EUROMETING Laboratory Approved
CJU3460
24 D’g'tir:e’;‘i’n'?“er 1004 NW 03 L 041 0-60mm/g702mm 200060015 | 20.05.£01p EUROMETING Production line 8 Unapproved Not in use
Mechanical caliper Fitting production
25 BETA“T650 1006 11080399 150mm/0.1mm 19.06.2019¢", 17.06.2020 EUROMETING St Approved
26 | Mechanical caliper "VIS" 1007 10401259 0-500mm/0.05mm 19.06.2019 {."18.06.2020 EUROMETING Laboratory Approved
27 |Digital ca“[‘)’ng‘/‘gETA 1651 1008 CO1110180585 0-150mm/0.01mm 1906.2019 | 20:06.2020 EUROMETING Production plant Approved

Moa. KnyHecTo mepwuno

28 e et e 1009 C1011191858 0-150mm/0.01mm 16.05.2614 | 16.05.20%5 EUROMETING Production plant - missing
29 Mecg;;';fl]g;gper 1010 0212-4514 150mm/0.02mm 17.04.20133<{7 16.04.2014 EUROMETING Maintenance Not calibrated Not in use
30 | Mechanical micrometer 1011 DAO5M094 0-20mm/0.0Tmm 10.06.2017 EYHOMETING Production plant Damage Not in use
.Kroeplin D2R20 7
)

Mechanical micrometer . .
31 Kroeplin OD2050R" 1012 AA21L101 0-50mm/0.05mm June 2017 June 2018 EUROMETING Py&duction plant Damage Not in use

Mechanical micrometer )
32 Kroeplin OD2050R* 1013 AA04L186 0-50mm/0.05mm 19.06.2019 18.06.2020 EUROMETING Labbratary Approved
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List-register of calibrated instruments and equipment 2020

Quality control Konti Hidroplast

KONTI
HIDRO PLAST
Length measuring instruments
Ordinal Measuring instrument Nu.' of measuring Fate designation Measuring range D.ate (')f Valld'lty qf the lnstltutlo.n for: external Locatl.on of measuring Status Note
number instrument - calibration calibration calibration instrument =
Circumferential INOX A
33 | iape *~Schwenk-> CJUI50 1014 950E 9316 @ 20- @ 300 /0.1Tmm 19.06.2019 | 19.06.2020 EUROMETING Laboratory Approved
Circumferential INOX
34 tape **Schwenk* 1015 2200 10765 @300- @ 700 /0.lmm | 19.06.2019 | 12.06.2020 EUROMETING Laboratory Approved
CJU2200
Mechanical caliper
35 Kroeplin IP 65" TYPE 1017 AX10N0D9 0-106mm/0.1mm 19.06.2019 | 18.06.2020 EUROMETING Laboratory Approved
D8RI0O
Circumferential INOX . D
36 o ° 1018 950F 10532 @ 20- @ 4040 Jmm 15.05.2014 | 15.05.2015 EUROMETING Laboratory Not calibrated Not in use
tape " " Schwenk™ ™ CJU950
Circumferential INOX [
37 tape *Schwenk™ 1019 2200 12501 #.300\ @ 700 /0.Infim /| 15.05.2014 | 15.05.2015 EUROMETING Laboratory Not Approved Not in use
CluU2200
Mechanical caliper "BETA .
38 o 1022.1 $/N 1108083 0-150mmyxp5mm 17982013 | 16.04.2014 EUROMETING Mech. Department B missing
39 Mechanical caliper 1023/150 $/N 09251576 }0-150mm/0.05mm 19.06.2019/ 17.06.2020 EUROMETING Mech. Department Approved
. . /
o) || e S 1020 AAI6M103 0-80mn/0.05mm 20.05.2015 | 20035.2016 EUROMETING Laboratory Broken Not in use
.Kroeplin OD2050R /
41 Digital caliper *“MIB** 1022 GX 140700616 0-500/0°0Tmm 19.062019 | 12.06.2020 EUROMETING Laboratory Approved
42 Digital caliper *“MIB** 1023/1000 GX 140400046 0-1000mm/0.01mm 19.06.2019 '4.18.06.2020 EUROMETING Laboratory Approved
Circumferential INOX
43 ape - MIB~ 1616 1024 07074075 457 | @20-@2400mm/0.1mm | “19706.2019 | 12.06.2020 EUROMETING Laboratory Approved
44 Me‘hﬁr;\‘;fg caliper 1025 GX 131000398 0-300/0.05mm 19.06.2019 | 18.06.2020 EUROMETING Mech. Department Approved
45 Me‘hfr;\‘;fgf?“"er 1026 61001001150 0-150/0.05mm 19.06.2019 11.0}.2020 EUROMETING Mech. Department Approved
46 |DiEl Ca"ggT JBETAT65T 1030 C 1110181899 0-150/0.01mm 19.06.2019 | 17.06.2020/ EUROMETING Lzboratory Approved
47 Digital caliper **MIB"* 1031 GX130900001 0-300/0.01mm 19.06.2019 | 18.06.2020 EUROMETING Laboratcfy Approved
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List-register of calibrated instruments and equipment 2020

Quality control Konti Hidroplast

KONTI
HIDRO PLAST
Length measuring instruments
Ordinal Measuring instrument Nu.' of measuting Fabric desighijon Measuring range D.ate (')f Vallc!lty qf the lnstltutlo.n for: external Locatl.on of measuring Status Note
number instrument calibration calibration calibration instrument =
48 Digital caliper " Filetta™ " 1032 E 42305 0-150mm/0.01mm June 2018 June 2019 EUROMETING Production plant Not Approved Not in use
49 Me‘f‘f‘;::ft'afa."per 1033 / 0-150mm/0.05mm 19.06.2019 | 11.06.2020 EUROMETING Production plant Approved
50 M?fﬁ;gﬁg;ﬁ){'?er 1034 10069744 0-150mnd/0.05mm 19.06.2019 | 11.06.2020 EUROMETING Production plant Approved
51 Med??\‘;fé caliper 1035 / 0-150mm/0.05mm 19.06.2019 | 11.06.2020 EUROMETING Production plant Approved
@(20:.20:3; 25.0; 25.0;
. 25.3; 32.0; 32.3; 40.0;
52 Etalons, @ rings 1036 / o4 500404 630, | 19:06.2019 | 12.06.2020 EUROMETING Laboratory Approved
63.4)
53 | Mechanical micrometer 1037 DA420135 0-20mm/0.0Tmpa 01.06.2018¢N, 01.06.2019 EUROMETING Laboratory Not Approved Not in use
.Kroeplin D2R20 7
Mechanical micrometer Production line 6, 8,
54  Kroeplin DAR50" 1038 AA14P004 0-50rmm/0.05mm 19.06.2019 [~12.06.2020 EUROMETING o Approved
55 MeCha”I‘\;?éfa“per 1039 / 0-150Mit/Q05mm o0t EUROMETING Product. Line 20:21-24 Not Approved Not in use
56 M“h&?t'jf;yf"fper 1040 14185884 0-150mm/0.05mm 19.06:2019 | 17.06.2020 EUROMETING Mech. Department Comply
57 INZISE 1108-150 1041 0502181638 0-150mm/0.01mra 19.06.2019 /4.17.06.2020 EUROMETING Maji‘r'::;rfs‘i’;:s“a“ Comply
Mechanical micrometer Returned back
58 Kroeplin IP65 DAR50" 1042 AA21RO31 0-50/0.05mm July 2018 Laboratory Do not comply to the seller
Mechanical micrometer
036 | "\ ouniin IP65 DARSO" 1043 AA21R005 0-50/0.05mm 19.06.2019 | 18.06.2020 Laboratory Comply
Mechanical micrometer
60 | iowplin IP65 D2R20" 1044 DA46Q042 0-20/0.01mm 19.06.2019 |, 12.06.2020 Laboratory Comply
Mechanical caliper (NO 7
SR 1045 0-200/0.02mm July 2019 y Not Approved Not in use
57 INZISE 1108-150 1046 1102181930 0-150mm/0.0Tmm 19.06.2019 20.06:2020 Kostadinov Bore Comply Internal check
57 ACCUD 111-006-12 1047 180921220 0-150mm/0.0lmm 19.06.2019 17.06.2020 Eng./Gbran Uzunov Comply Internal check
Digital caliper ""BETA 1651 1050 C 1810170688 0-150/0.0lmm 19.06.2019 | 17.06.2020 EUROMETING Polizoey Approved

DCT™

\\Srvx\novdisk\3acupCrapaenes\3A®UP CTAPOENEB\KOHTPOJIA HA KBAJIMTET\registar na merila\2020\EN_LIST-REGISTER OF CALIBRATION INSTRUMENTS AND EQUIPMENT_2020 01 20




@ List-register of calibrated instruments and equipment 2020 Quality control Konti Hidroplast

KONTI
HIDRO PIAST
SN CTRTE AU v MHCICTICAN 40 ree, M| 2 0004
Pressure measurment instruments
Ordinal Mezsiiring nstrument Nu: of measuring FabiZ Alignation MR renae Qate c?f Vahd‘lty o'f the Instltutlop for' external Locatl.on of measuring Status Note
number instrupient calibration calibration calibration instrument I
1 pressure gauge- 2.20 179 0-60 bar/0.2bar 10.03.2010 | 10.03.2011 EUROMETING Laboratory Not calibrated Not in use
Lltalmanometri
2 pressure gauge- 2.21 178 0-60 bar/0.2bar 11.04.2012 | 10.04.2013 EUROMETING Laboratory Not calibrated Not in use
Lltalmanometri
3 pressure gauge-,,Kindmen* 2.22 177 0-100 bar/0.2bar 11.04.2012 10.04.2013 EUROMETING Laboratory Not calibrated Not in use
4 D'g'ta[\)”;fl:;f’ etar- 013 WIKA § # 4107133 0-40'bar/0.0lbar 19.06.2019 | 13.06.2020 EUROMETING Laboratory Comply
Temiperature regulators
Ordinal e e Nu: of measuring Fabric desigfijgn Measurip@Yange Qate c?f Vahc!lty o.f the Instltutlop fonj external Locatl.on of measuring Status Note
number instrument calibration calibration calibration instrument —
1 Temper?é‘;\:i;)eg“'amr 2.154 Pt 100 0-400°C/1°C 19.06.2019%.), 13.06.2020 EUROMETING Laboratory Approved
2 Tempera(té‘fc;eg“'amr 2.24 K 0-400°C/1°C 19.06.2019 | 13.06.2020 EUROMETING Laboratory Approved
3 Temperat”rf\ﬂgfrmometer' 2.24 A MC 0-80°C/2°C 19,06.2019 | 13.062020 EUROMETING Laboratory Approved
4 Tempera(t;fc)regmator 2.23 Pt 100 0-400°C/1°C 10.03.2617 .| 10.03.2012 EUROMETING Laboratory Not calibrated Not in use
5 Temﬁf:;’:serfﬁ;"ator 2.153 2216 e 0-350°C/ 0.1°C 19.06.2019 4 \13.06.2020 EUROMETING Laboratory Approved
5 | LEE theg’ga’,,“eter UL 2.25 2.25 -50 to 300°C /0.1°C 1505.2014 | 15.05.2015 EUROMETING Laboratory Not calibrated Not in use
7 | Digital thermometer "Lae" 2.26 0 to 100°C /0.1°C 13.06.2019 | 13.06.2020 EUROMETING Laboratory Approved
D‘g‘ta',,:i‘j;riz?meter 2.27 -50 to +800°C /0.1°C 19.06.2019,.}7 13.06.2020 EUROMETING Laboratory Approved
Analog "LSW" 2.28 30 to + 50 °C/1°C 19.06.2019 | 13406.2020 EUROMETING Laboratory Approved
Temperature regulator o o
8 SCITEQ PH00 1128 23504-1-3-15 0 to 450°C /0.1°C 25.01.2019 25.:01.2020 SCITEQ Laboratory Approved
Temperature regulator
9 | ENDA, water tank No.2, 1129 SN 141411309 1to 200°C /0.1°C 19.06.2019 | 13.06.2020 EUROMETING L&bgratory Approved
pressure station
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List-register of calibrated instruments and equipment 2020

Quality control Konti Hidroplast

KONTI
HIDRO PLAST
SO CIRTE MUK v HRCICTICAN 4 ren, 1M 2 0004
Scales (weight measurment devices)

Ordinal Mezsiiring nstrument Nu: of measuring Fabric dést¥on M&indog renge Qate c?f Vahd‘lty o.f the Instltutlop for. external Locatl.on of measuring Status Note
number instrument calibration calibration calibration instrument =

1 Digital ‘C;é%:EERN PLS 0025 072705 0-360 /0.001g 07.06.2018 | 07.06.2020 MAKMERA Laboratory Approved

Digital scale-
2 ~ATHENA“MK-05-03- 0033 12285 030g-15kg/2g 07.06.2018 07.06.2020 MAKMERA Laboratory Approved
00073

3 |Digital ‘cg';_(')%?gs MK-05 0738 100655 200g-60kg/10g 07:06:2018 | 07.06.2020 MAKMERA Production plant Approved

4 |Dietal ‘cg';_(')%?gs MK-05 0737 100810 400g-60kg/5g 07.06.2018,.| 07.06.2020 MAKMERA Production plant Approved

5 Digital scale -Tehtnica 0023 EXACTA 610 EB Oy600g /0.01g 22.03.2010 22.03.2011 MAKMERA Laboratory Not calibrated Not in use

Digital scale -30/D5 MK-05 .
6 03-00167 / 8999997 0-500kg/200g 07.06.2018 07406.2020 MAKMERA Production plant Approved
DYNAMOMETER

Ordinal e Nu.. of measuring | Fabric designation Measuring range D.ate (?f Vahd.lty czf the Instltutlo.n fo:f external Locatl.on of measuring Status Note
number instrument Ser.no. calibration calibration calibration instrument D

1 Dy”a":’]’;‘;é%rogTORN 1016 7501 0-10 kN / 0.2kN 10962013 Producer Laboratory Do not comply Not in use

\\Srvx\novdisk\3acpupCrapaenes\3A®PUP CTAPOENEB\KOHTPOJIA HA KBAITUTET\registar na merila\2020\EN_LIST-REGISTER OF CALIBRATION INSTRUMENTS AND EQUIPMENT_2020 01 20




s
KONTI
HIDRO FLAST

List-register of calibrated instruments and equipment 2020

Laboratory equipment

Quality control Konti Hidroplast

0 { 0 Nu. of measuring Fabric Date of Location of measuring Institution for
Ordinal number Measuring equipment . . . f . . . . Note
equipment designation calibration instrument calibration
\ « Temperature regulator 2.153;
1 Melt index extruder \,SCITEQ 0024 CFR 91/2 19.06.2019 Laboratory EUROMETING .
MER scales, Not in use
2 Melt indéx extruder ,,SCITEQ" 1128 XNR-400C1 25.01.2019 Laboratory SCITEQ every 2nd year| Temperature regulator 11.28
3 Microscope "ZEISS" 0022 ST?ZQSDR / Laboratory / Not subject to calibration
4 Microscope ZFISS LY} 508 with 1856 STEMI 508 / Laboratory / Not subject to calibration
camera Axiocam 208 color
5 Micro slice cutter 0021 HM 325 / Laboratory / Not subject to calibration
6 Oven 0018 101-2A 19.06.2019 Laboratory EUROMETING Temperature regulator 2.154
7 Impact strenght€quipment 0016 XJL-300 08.04.2019 Laboratory Internal check Conform
Machine for determinatiof/ring stiffness Testometric JIABOPATOPUJA
8 and tensile propertiés 0008 M500-50kN 07.11.2018 Laboratory KANABCH Conform
Machine for determination ring stiffness, WDT-W JNABOPATOPWJA
9 om 1214 50KkN. 2013121 07.11.2018 Laboratory KANAECH Conform
WDT-W
10 Machine for determination ring stiffness 101 50kN, 07.11.2018 Laboratory NABOPATOPLIA Conform
KANABCU
2014660
n Equipment for det:/;T;:ahon hardness of 0012 1SO, LAB / Laboratory / Not subject for calibration
12 Pressure station 017 XGY-B / / / Not in use
SCITEQ SUB10} ‘March 2018 Laboratory SCITEQ every 2nd year Conform
13 Pressure station 0014 E 3
SCITEQ SUB10 ey Laboratory Internal check Conform
moriths
T ture t No.1 f
14 emperature ank. o.1 for pressure 0015 XCY2400 19.06-3019 Laboratory EUROMETING Temperature regulator 2.24,
station Internally cheched
Temperature tank No.2 for pressure Temperature regulator 1129.
15 station 1129 ENDA 19.06.2019 Laboratory EUROMETING Checks with # 2.26
16 Milling machine 0018 YLZ-150 / Laboratory / Not subject to calibration
17 Watertightness 1120 / Laboratory / Not subject to calibration

Date 20.01.2020

Mech. eng. Stardelev Zafir
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@ qualityaustria

?I(I)I/JVR% PLAST o
1SO 9001:2008 No.01442/0
1450 1 EBT EIBUIA yn. VIIYCTHNCKA 66 ~on, (034) 212064 1S0 14001;2004 No.00211/0
QUALITY CONTROL PLAN FOR BRT AND PVT FOR PE100-RC WATER SUPPLY PIPE
Batch release test (BRT) acc.12201-7 Table 7
Number of
a
Characteristics Reference to Part and clause Minimum sampling frequency Number of test piece” | measurements per

test piece

Appearance and colour . X
K . Every 4 h. If production of an item: > 4 h, every
(coils and straight lengths) [2-5.1/5.2 i 1 1
item
Geometrical (coils and 2-6 Continuously or every 4 h. If production of an 1 1
straight lengths) item: >4 h every item
Hidrostatic strength*{80°C,|2-7.2 X 2 1 1
Once per pipe batch per week
165 h)
Melt mass-flow rate (MFR) {2-872 1 1
3 W ( ) Not applicable , 100 % virgin material used
Elongation at break 2-8.2 @nce per pipe batch See note 4) 1
Oxidation induction time 2-8.2 Not Sholicable / /
i
(thermal stability) PP
Marking 2-12.4 At start'up’and every 4 h. 1 1
1) The numbser of test pieces giverfin the table are the minimum."All test pieces shall’pass the relevant tests .
2) Once per batch'for size 3 and 4.
3) Tests to be carried gut\where reprocessed'materials are used.
4) Number of test piecés arespecified in 1ISO 6259-1/The test pieces are'taken from the circumferencésof one pipe sample.
Process verification test (PVT) acc. EN 12201-7 Table 11
Number of
a
Characteristics Reference to Part and clause Minimum sampling frequency Number of test piece measurements per

test piece
Hydrostatic strength 80
ocy’ 51000 h) g ( 3-7.3 Once per.size group peryedr " 32 1
Oxidation induction time 3-8.2 Not applicable / /

1) Rotate sizes, SDR and compoun:

2) One for size groups 3 and 4.

d each year.

f.8.4.08

Date:
April 2020

e ——

JONAOZ,
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é § @ qualityaustria

KONTI %~ Q Net 5—
HIDRO PLAST ISO 9001:2008 No.01442/0
§1000 MEBME/WLIA yr1, “HHOYC TRPUCKA® 06 ton, (03] 212.064 1SO 14001:2004 No.00211/0

QUALITY CONTROL PLAN FOR (TT) FOR PE100-RC WATER SUPPLY PIPE

Type test (TT) acc. EN 12201-7 Table 3

Number of
L. Reference to Part and clause . Number of test
Characteristic Sampling procedure ) D measurements
of EN 12201 piece(s) .
per test piece
Appearance and colour 2-5.1/5.2 Two dimension per size group 1 1
Geometrical 2-6.1 Two dimension per size group 1 1
Hidrostatic strengtH
2-7.2 Two dimension per size group 2 3 1
(20°C, 100 h) P group
Hidrostatic strength (80°C, 272 Two di . ; 2) 3 1
. wo dimension per size grou
1000 h) P group
Elongation at break 2-82 Two dimension per size group 3 See note 3) 1
Oxidation induction time 2-8.2 Not applicable / /
Melt mass-flow rate (MFR) 2-8.2 Once per size group 3 1
Marking 2-12.4 Once per size 1 1
Fitness for purpgsé Forpreperation of assemblies, tests and frequency see en 12201-5
1) All te test piece(s) given in Table‘are the minimum. All test pieces shall pass the relevant tests.
2) If the product ¥ahge,covers more than.bpesize group, samples shall comprise the smallest and largest diametars manufactured plus a sample from each
intermedijat€’size group. The sucgesful testing will validate all diametars within the.range tested. Successful testing on the lowest SDR pipe will validate pipes with the
same OD having a high SDR i.e. thinher wall thickness. Whéere a manufacturer extends his production beyond his approval then addiitional type testing shall be carried
out.
3) The numiber of test pieces are’specified in 1ISO 6259-1. The test pieces arestaken from the circumference of one pipe sample.
7.8.4.08

Date: Quality control menager

14.09.2019 ' \ EnewGordana Manoleva
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