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TYPE TESTING 
Type testing (TT) of the black PE pipe compound YGH041T from SINOPEC 
Shanghai Petrochemical Co., Ltd. according to CEN/TS 1555-7:2013 covering 
also ISO 4437-1:2014  
 
 
ABSTRACT 

The aim of this project was to perform type testing (TT) of the black PE pipe compound 
YGH041T according to CEN/TS 1555-7:2013 covering also ISO 4437-1:2014. 
 
CHARACTERISTIC METHOD UNIT REQUIREMENT RESULT PASS 

Compound density ISO 1183-1:2004 (A) [kg/m3] ≥930 959.8 PASS 

Carbon black content ISO 6964:1986 [wt %] 2.0-2.5 2.1 PASS 

Carbon black dispersion ISO 18553:2002 Grade ≤3 2.1 PASS 

Carbon black dispersion ISO 18553:2002 Rating A1, A2, A3, B A2 PASS 

Melt mass flow rate (5 kg/190°C) ISO 1133-1:2011 [g/10 min] 0.2-1.4 0.32 PASS 

Oxidation induction time (200°C) ISO 11357-6:2013 [min] ≥20 95 PASS 

Volatile content EN 12099:1997 [mg/kg] ≤350 150 PASS 

Tensile strength for butt-fusion ISO 13953:2001 - Ductile Ductile PASS 

RCP-S4 (250 mm SDR 11) ISO 13477:2008 [bar] 10* ≥10 PASS 

Resistance to slow crack growth ISO 13479:2009 [h] 500 1 189 h PASS 

Gas condensate resistance  ISO 4437-1:2014 [h] ≥20 >20 PASS 

MRS Classification ISO 12162:2009 [MPa] 10 10 PASS 

* The requirement in EN 1555-1:2014 is 3.4 bar (using a design coefficient, C, of 2). 
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1 EVALUATED PIPE COMPOUND IN ISO 9080 

A short presentation of the evaluated pipe compound is presented below and detailed 
information is given in Appendix B. 
 

EVALUATED PIPE COMPOUND 

TRADE NAME YGH041T 

COLOUR Black 

MATERIAL PE 

NOMINAL DIMENSION 32 x 3 mm 

ELEMENT CODE 7362 

NO OF SAMPLES TESTED 134 

 
 
2 EXPERIMENTAL PROCEDURE FOR ISO 9080 

The hydrostatic pressure testing is performed at Element according to ISO 1167:2006. The 
pressure testing at 20, 60 and 80°C is performed using deionised water on the inside and on 
the outside of the pipe specimens. The accuracy for temperature1 and pressure1 is better 
than ±1°C and +2/-1% respectively. The measurements of the wall thickness1 are accurate 
within ±0.02 mm and the diameter1 within ±0.1 mm. 
 
 
3 RESULTS FROM THE HYDROSTATIC PRESSURE TESTING FOR ISO 9080 

The results obtained from the hydrostatic pressure testing are presented in Appendix B and 
shown in Appendix C. The table gives a summary of the observations. 

 

SUMMARY OF THE RESULTS FROM THE HYDROSTATIC PRESSURE TESTING 

T TOTAL BURST ON TEST STOPPED LONGEST TIME 
TO BURST 

LONGEST 
TEST TIME 

20°C 46 34 12 0 8 878 h 12 235 h 

60°C 47 35 12 0 5 711 h 12 234 h 

80°C 41 32 9 0 11 510 h 12 234 h 

 
 

                                                            
1 The expanded uncertainty of measurement has been calculated as the standard uncertainty of measurement multiplied by the coverage factor K=2, which for a 
normal distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measurement has been determined in accordance with 
EA Publication EA-4/02 and is documented at ELEMENT. 
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4 ISO 9080-EVALUATION METHODOLOGY 

The ISO 9080-evaluation consists of multiple linear regression analysis (MLR) on the stress 
rupture data obtained at the different test temperatures. The MLR is performed using the 
latest version of the software Pipeson Analyzer from Pipeson. 
 
The ISO 9080 also includes extrapolation factors that determine to what times we can 
extrapolate at each temperature.  
 
 
4.1 General model for the regression analysis according to ISO 9080 

The general 4-parameter model used in ISO 9080 is the following: 
 

     
e

T
Log

CLogC
T

CCtLog 
 4321

1  

 
where 

C1 to C4 parameters used in this model 

t time to failure  [h] 
T Temperature  [K] 

 Hoop stress [MPa] 
e error variable Laplace-Gaussian distribution, with zero mean and 

constant variance (the errors are assumed to be 
independent) 

 
The 4-parameter model shall be reduced to a 3-parameter model if the probability level of C3 
is greater than 0.05. i.e. C3 = 0. 
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5 RESULTS FROM THE ISO 9080 EVALUATION 

The diagram in Appendix C.2 shows the observations and lines for LPL and LTHS for the 
selected analysis. 
 
 
5.1 Comments on selecting the data set for ISO 9080 

 Data points equal to and below 36 h at 20°C were excluded from the analysis in 
accordance with paragraph 4.2.3 in ISO 9080. 

 
 
5.2 Distribution of stress rupture data 

The table below presents the distribution of observations for the data set that was used in 
the ISO 9080-evaluation.  
 

DISTRIBUTION OF THE STRESS RUPTURE DATA INCLUDED IN THE ISO 9080 EVALUATION 

T TOTAL BURST ONGOING STOPPED >7 000 h >9 000 h EXCLUDED2) 

20°C 30 26 4 0 6 4 0 

60°C 31 25 6 0 6 6 0 

80°C 30 25 5 0 7 7 0 

Requirement1) 30 - - - 4 1 - 

1) Indicate the required number of observations according to ISO 9080. 

2) Number of pipe samples included in the distribution analysis, but not in the regression analysis. 

 
 
5.3 Regression analysis model 

Different analyses were performed adding pipes that still were in progress and using the 3 
or 4-parameter models. The 4-parameter model was finally chosen, as the probability level 
for C3 was ≤0.05. The table below presents the regression coefficients and the standard 
error values for the selected analysis. 
 

REGRESSION COEFFICIENTS FOR THE SELECTED MODEL 

FIRST BRANCH C1 C2 C3 C4 

VALUE -116.100 52 048.855 42.446 -28 235.080 

STANDARD ERROR 11.391 4 383.529 8.715 3 343.481 
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5.4 Extrapolation time limits  

The tables below show the maximum test times and the maximum extrapolation time limits 
for the different test temperatures. 
 

MAXIMUM TEST TIMES 

Tt
1) tmax

2)
 

20°C 10 327 h 1.18 yrs 

60°C 11 749 h 1.34 yrs 

80°C 11 849 h 1.35 yrs 

1) Tt is the test temperature  

2) The maximum test time, tmax, is the logarithmic average of the 5 longest observations. 

 
MAXIMUM EXTRAPOLATION TIME LIMITS 

Ts
1) EXTRAPOLATION TIME LIMIT, te

2), AT Ts 

20°C 1 184 895 h 135 yrs 

60°C 71 094 h 8.12 yrs 

80°C 11 849 h 1.35 yrs 

1) Ts is the service temperature (the extrapolated temperature) 

2) The extrapolation time limit, te, is calculated from the relation: ee ktt  max , ke is the 

extrapolation time factor and is a function of the difference in extrapolated temperature, Ts, 
and the test temperature, Tt. 
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5.5 Extrapolated strength values 

The selected model gives the following extrapolated strength values corresponding to 
50 years at 20°C and to the extrapolation time limits at the test temperatures. 
 

EXTRAPOLATED STRENGTH VALUES  

TIME LTHS [MPa] LPL[MPa] 

 20°C 60°C 80°C 20°C 60°C 80°C 

10 h 13.248 8.414 6.419 12.713 7.987 6.053 

100 h 12.693 7.968 6.037 12.186 7.565 5.693 

1 000 h 12.162 7.546 5.677 11.672 7.159 5.349 

10 000 h 11.653 7.146 5.339 11.170 6.769 5.022 

100 000 h 11.166 - - 10.682 - - 

50 yrs 10.864 - - 10.376 - - 

100 yrs  10.725 - - 10.235 - - 

 
EXTRAPOLATED STRENGTH VALUES AT te 

T te te LTHS LPL 

20°C 1 184 895 h 135 yrs 10.665 MPa 10.174 MPa 

60°C 71 094 h 8.12 yrs 6.822 MPa 6.449 MPa 

80°C 11 849 h 1.35 yrs 5.315 MPa 4.998 MPa 

 
 
5.6 Classification and designation according to ISO 12162 

By its LPL value of 10.38 MPa at 20°C and 50 years the black PE pipe compound YGH041T 
has a minimum required strength (MRS) classification of 10 MPa and is thereby designated 
PE 100 according to ISO 12162:2009. 
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6 EVALUATION OF THE COMPPOND CHARCERITICS 

The evaluation of the compound characteristics has been performed Element and its 
subcontractors according to the table below. 
 

CHARACTERISTICS ANALYSIS CONDUCTED ON GRANULES 

CHARACTERISTIC TEST INSTITUTE REFERENCE 

Compound density  RISE 8F010588 

Carbon black content  RISE 8F010588 

Carbon black dispersion  RISE 8F010588/9F030163 

Melt mass flow rate (5 kg/190°C) RISE 8F010588 

OIT (200°C)  RISE 8F010588 

Volatile content  RISE 8F010588 

Tensile strength for butt-fusion RISE 8F010588 

Gas condensate resistance  RISE 8F010588 

RCP-S4 (250 mm SDR 11)  Element P-18/156-v1 

Resistance to slow crack growth Element P-18/157-v1 

 
The testing has been done on granule and on pipe samples.  
 

CHARACTERISTICS ANALYSIS CONDUCTED ON GRANULES 

CHARACTERISTIC METHOD UNIT REQUIREMENT RESULT PASS 

EVALUATION PERFOMRED ON GRANULES 

Compound density  ISO 1183-1:2004 [kg/m3] ≥930 959.8 PASS 

Carbon black content  ISO 6964:1986 [wt %] 2.0-2.5 2.1 PASS 

Carbon black dispersion  ISO 18553:2002 Grade ≤3 2.1 PASS 

Carbon black dispersion  ISO 18553:2002 Ratinga) A1, A2, A3 or B A2 PASS 

Melt mass flow rate (5 kg/190°C) ISO 1133:2011 [g/10 min] 0.2-1.4 0.32 PASS 

OIT (200°C)  ISO 11357-6:2013 [min] ≥20 95 PASS 

Volatile content  EN 12099:1997 [mg/kg] ≤350 150 PASS 

EVALUATION PERFOMRED ON PIPES 

Tensile strength for butt-fusion ISO 13953:2001 - Ductile Ductile PASS 

RCP-S4 (250 mm SDR 11)  ISO 13477:2008 [bar] 10b) >10 PASS 

Resistance to slow crack growth ISO 13479:2009 [h] 500 1 189 PASS 

Gas condensate resistance  ISO 4437-1:2014 [h] ≥20 >20 PASS 
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7 ADDITIONAL COMMENTS 

The delivered pipes showed good visual appearance and no unusual behaviour were 
observed during the hydrostatic pressure testing.  
 
The carbon black dispersion was re-evaluated in report 9F030163. 
 
The results in this report are only valid for the material with Element codes 7360, 7361, 7362 
and 7363.  
 
Note, the effect on water quality tests have not been performed as this a national 
requirement. 
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8 VERSION HISTORY 

The latest version replaces any preceding version of the report. 
 

VERSION DATE CHANGES 

v1 2019-09-25 - 

 
 
9 REFERRED DOCUMENTS 

DOCUMENT VERSION TITLE 

EA-4/16 2003 EA guidelines on the expression of uncertainty in quantitative testing 

EN 12099 1997 Plastics piping systems - Polyethylene piping materials and components - 
Determination of volatile content 

Element report  P-18/156-v1 RAPID CRACK PROPAGATION – CRITICAL PRESSURE 
Determination of resistance to rapid crack propagation (RCP) according to ISO 
13477 (S4-test) of the black PE pipe grade YGH041T from SINOPEC Shanghai 
Petrochemical Co., Ltd. 

Element report  P-18/157-v1 NOTCH PIPE TESTING 
Notch pipe testing according to ISO 13479 of the black PE pipe grade YGH041T 
from YGH041T from SINOPEC Shanghai Petrochemical Co., Ltd. 

ISO 1133 2011 Plastics - Determination of the melt mass-flow rate (MFR) and the melt 
volume-flow rate (MVR) of thermoplastics 

ISO 11357 2013 Plastics – Differential scanning calorimetry (DSC) - Part 6 Determination of 
oxidation induction time (isothermal OIT) and oxidation induction temperature 
(dynamic OIT)  

ISO 1167 2006 Thermoplastics pipes, fittings and assemblies for the conveyance of fluids – 
Determination of the resistance to internal pressure  

ISO 1183 2004 Methods for determining the density of non-cellular plastics 

ISO 12162 2009 Thermoplastics materials for pipes and fittings for pressure applications – 
Classification, designation and design coefficient  

ISO 13477 2008 Thermoplastics pipes for the conveyance of fluids – Determination of 
resistance to rapid crack propagation (RCP) – Small-scale steady-state test (S4 
test) 

ISO 13953 2001 Polyethylene (PE) pipes and fitting. Determination of the tensile strength and 
failure mode of test pieces from a butt-fused joint 

ISO 18553 2002 Method for the assessment of the degree of pigment or carbon black 
dispersion in polyolefin pipes, fittings and compounds  

ISO 4437 2014 Plastics piping systems — Plastics piping systems for the supply of gaseous 
fuels – Polyethylene (PE) 

ISO 6964 1986 Polyolefin pipes and fittings -- Determination of carbon black content by 
calcination and pyrolysis -- Test method and basic specification 

ISO 9080 2012 Plastics piping and ducting systems –Determination of the long-term 
hydrostatic strength of thermoplastics materials in pipe form by extrapolation 

CEN/TS 1555-7 2013 Plastics piping systems for the supply of gaseous fuels – Polyethylene (PE) – 
Part 7: Guidance for the assessment of conformity 

ISO/IEC 17025 2018 General requirements for the competence of testing and calibration 
laboratories 

Pipeson Analyzer® 3.2.6 ISO 9080 evaluation software from Pipeson AB, SE-11152 Stockholm, Sweden 

RISE report 8F010588 Testing of PE-material and butt-fusion joints according to ISO 4437-1:2014 

RISE report 9F030163 Determination of carbon black dispersion according to ISO 18553:2002 
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CLIENT INFO
Client Shanghai Shenglan Chemical Mechanical and Electrical Equipment Co.,Ltd.

Department -

Street address 623Room,6F(s) Jinshan Hotel,No.1 Jinyi Road(E)

Postal code Shanghai, Jinshan District 

Country China

Contact person Mr. Hui Song

Phone (021)57941325 

Fax (021)57941948

E-mail songhui@nikkiso-sc.com

Web -

DOC_ID_34_v6_190904
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MATERIAL INFO
Element code 7362

Trade name YGH041T

Material PE

Colour Black

Nominal dimension 32 x 3 mm

Arrival date at Element 2018-04-03

Amount 202 x 350 mm

Consignor Shanghai Shenglan Chemical Mechanical and Electrical Equipment Co.,Ltd.

Condition of material at arrival Good visual appearance

Marking YGH041T

Resin producer SINOPEC Shanghai Petrochemical Co., Ltd.

Resin production site -

Resin production batch no -

Resin production date -

Pipe producer -

Pipe production site -

Pipe production batch no -

Pipe production date -

Method of manufacturing Extrusion

Element Materials Technology, ISO/IEC 17025 Swedac accreditation no. 0067

Jarno HASSINEN - Technical Supervisor

ISO 1167:2006

350/310 mm for samples fitted with brass fittings

Brass fittings and type A, unless remarked

Water

Water

3 h at 20, 60 and 80°C

2019-09-25

Test laboratory

Test method

External medium

Internal medium

Conditioning time

Length (total/free)

TEST INFO

Responsible

Situation on

Fittings
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Element internal code

Test temperature

Date when the sample was started

Date when the sample was stopped or registered as failure.

Minimum wall thickness

Mean outside diameter

Internal pressure

Circumferential stress (hoop stress)

The sample is under test

PIPE REMARKS

1

2

TABLE REMARKS

T

Start date

Code

dem

Reg date

emin

p

->

s

The sample is included in the ISO 9080 evaluation as data type A

At temperatures ≤ 40 °C, failure times up to 1 000 h may be neglected, provided that the number of remaining observations conforms
to 4.2.1. In that case, all points under the selected time and temperature shall be discarded.

The sample was excluded as the time to burst was not registered with an accuracy less or equal to 0.5% as required in ISO
1167:2006
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SAMPLE DATE TEST TIME RESTARTED AFTER STATUS

7362-73 2019-02-17 5 808 h 27 h Ok

7362-88 2019-02-17 6 960 h 27 h Ok

7362-182 2019-02-17 5 808 h 27 h Ok

TEST INTERRUPTIONS
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-63 20 180411 180413 32.41 3.09 27.85 13.21 36 Ductile 1

7362-67 20 180411 180413 32.30 3.15 28.34 13.11 48 Ductile

7362-12 20 180411 180417 32.33 3.13 27.85 12.99 121 Ductile

7362-60 20 180411 180416 32.42 3.08 27.07 12.89 55 Ductile

7362-66 20 180411 180416 32.41 3.10 27.07 12.80 63 Ductile

7362-23 20 180411 180418 32.30 3.11 27.07 12.70 153 Ductile

7362-120 20 181211 181220 32.30 3.11 27.07 12.70 204 Ductile

7362-56 20 181211 181221 32.31 3.15 27.36 12.66 229 Ductile

7362-167 20 181211 181217 32.41 3.11 26.77 12.61 123 Ductile

7362-33 20 180411 180418 32.28 3.10 26.77 12.60 158 Ductile 2

7362-131 20 181211 181228 32.30 3.11 26.77 12.56 392 Ductile

7362-5 20 180411 180424 32.25 3.15 27.07 12.50 296 Ductile 2

7362-47 20 181211 181227 32.32 3.16 27.07 12.49 377 Ductile

7362-111 20 181211 181218 32.43 3.12 26.48 12.44 154 Ductile

7362-114 20 180411 180416 32.44 3.13 26.48 12.40 75 Ductile 2

7362-146 20 181211 190108 32.31 3.12 26.48 12.39 670 Ductile

7362-16 20 181211 190108 32.30 3.16 26.77 12.35 670 Ductile

7362-21 20 180411 180417 32.43 3.11 26.09 12.30 141 Ductile 2

7362-162 20 181211 190123 32.43 3.11 26.09 12.30 1 020 Ductile

7362-100 20 181211 190122 32.30 3.15 26.48 12.25 991 Ductile

7362-4 20 180411 180507 32.25 3.16 26.48 12.19 595 Ductile 2

7362-29 20 181211 190104 32.40 3.07 25.50 12.18 570 Ductile

7362-126 20 181211 190102 32.40 3.08 25.50 12.14 419 Ductile

7362-24 20 180411 180516 32.29 3.14 26.09 12.11 825 Ductile 2

7362-191 20 181211 190226 32.42 3.08 25.40 12.10 1 830 Ductile

7362-49 20 181211 190502 32.32 3.16 26.09 12.04 3 403 Ductile

7362-113 20 181211 190107 32.42 3.11 25.50 12.01 610 Ductile

7362-74 20 180411 180528 32.29 3.10 25.50 12.00 1 083 Ductile 2

7362-133 20 180705 180726 32.43 3.13 25.40 11.89 495 Ductile

7362-43 20 180705 190527 32.31 3.15 25.50 11.80 7 824 Ductile

7362-55 20 180705 190107 32.30 3.15 25.40 11.75 4 426 Ductile

7362-15 20 180503 180713 32.43 3.11 24.81 11.70 1 700 Ductile
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-70 20 180705 32.31 3.14 25.11 11.66 -> >10 725

7362-112 20 180705 32.30 3.14 25.11 11.66 -> >10 725

7362-98 20 180503 190508 32.33 3.16 25.11 11.59 8 878 Ductile

7362-101 20 180705 32.34 3.16 25.11 11.59 -> >10 725

7362-72 20 180705 32.42 3.08 24.22 11.54 -> >10 725

7362-168 20 180503 180816 32.46 3.16 24.81 11.50 2 521 Ductile

7362-11 20 180503 32.30 3.10 24.22 11.41 -> >12 235

7362-164 20 180503 32.37 3.11 24.03 11.30 -> >12 235

7362-53 20 180503 32.43 3.11 23.73 11.19 -> >12 235

7362-40 20 180503 32.29 3.15 24.03 11.11 -> >12 235

7362-42 20 180503 32.29 3.12 23.54 11.00 -> >12 235

7362-13 20 180503 32.32 3.15 23.54 10.90 -> >12 235

7362-48 20 180503 32.43 3.13 23.05 10.79 -> >12 235

7362-10 20 180503 32.42 3.10 22.65 10.71 -> >12 235
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-32 60 180412 180413 32.32 3.16 18.63 8.60 19 Ductile

7362-36 60 180412 180412 32.41 3.11 18.04 8.50 0.8 Ductile

7362-121 60 180412 180413 32.41 3.08 17.65 8.40 2.9 Ductile

7362-71 60 180412 180412 32.43 3.12 17.65 8.29 1.4 Ductile

7362-1 60 180412 180413 32.32 3.14 17.65 8.20 10.0 Ductile

7362-27 60 180412 180413 32.29 3.11 17.26 8.10 19 Ductile

7362-143 60 190114 190115 32.42 3.09 17.06 8.10 12 Ductile

7362-115 60 190114 190117 32.28 3.05 16.87 8.08 68 Ductile

7362-31 60 190114 190115 32.39 3.07 16.87 8.05 8.2 Ductile

7362-141 60 190114 190115 32.41 3.08 16.87 8.03 9.1 Ductile

7362-109 60 190114 190116 32.38 3.02 16.48 8.01 35 Ductile

7362-94 60 180412 180416 32.26 3.11 17.06 8.00 31 Ductile

7362-149 60 190114 190115 32.42 3.09 16.87 8.00 7.0 Ductile

7362-183 60 190114 190116 32.42 3.11 16.87 7.95 45 Ductile

7362-3 60 180412 180418 32.31 3.14 17.06 7.93 120 Ductile 2

7362-138 60 190114 190121 32.29 3.07 16.67 7.93 132 Ductile

7362-45 60 181206 181217 32.33 3.15 17.06 7.90 235 Ductile

7362-104 60 181206 181210 32.44 3.17 17.06 7.88 42 Ductile

7362-165 60 181206 181223 32.32 3.10 16.67 7.86 368 Ductile

7362-192 60 190314 190315 32.42 3.08 16.48 7.85 14 Ductile

7362-128 60 181206 190115 32.32 3.14 16.87 7.84 941 Ductile

7362-181 60 190314 190318 32.41 3.08 16.48 7.84 86 Ductile

7362-79 60 180412 180423 32.31 3.15 16.87 7.81 235 Ductile 2

7362-178 60 181206 181217 32.40 3.04 16.18 7.81 198 Ductile

7362-150 60 190314 190404 32.31 3.12 16.67 7.80 504 Ductile

7362-30 60 181206 190108 32.31 3.16 16.87 7.78 775 Ductile

7362-17 60 180503 180709 32.32 3.11 16.48 7.74 1 582 Ductile

7362-86 60 181206 181218 32.42 3.12 16.48 7.74 288 Ductile

7362-174 60 181206 181227 32.31 3.11 16.48 7.73 488 Ductile

7362-26 60 180412 180601 32.31 3.16 16.67 7.69 1 199 Ductile

7362-78 60 180503 180521 32.43 3.10 16.18 7.65 411 Ductile

7362-62 60 180412 180426 32.42 3.11 16.18 7.62 335 Ductile 2
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-122 60 180503 180507 32.43 3.14 16.18 7.55 67 Ductile 2

7362-18 60 180503 180601 32.42 3.11 15.89 7.49 678 Ductile

7362-50 60 180503 181227 32.27 3.11 15.89 7.45 5 711 Ductile

7362-158 60 180503 32.34 3.10 15.69 7.40 -> >12 234

7362-65 60 180503 32.30 3.12 15.69 7.34 -> >12 234

7362-88 60 180503 32.42 3.11 15.50 7.30 -> >12 207

7362-73 60 180620 32.32 3.19 15.89 7.25 -> >11 055

7362-137 60 180620 32.43 3.08 15.10 7.20 -> >11 082

7362-182 60 180620 32.34 3.09 15.10 7.15 -> >11 055

7362-140 60 180620 32.31 3.18 15.50 7.10 -> >11 082

7362-92 60 180620 32.42 3.10 14.91 7.05 -> >11 082

7362-44 60 180620 32.40 3.08 14.71 7.00 -> >11 082

7362-136 60 180620 32.32 3.04 14.32 6.90 -> >11 082

7362-117 60 180620 32.41 3.05 14.12 6.80 -> >11 082

7362-129 60 180620 32.42 3.09 14.12 6.70 -> >11 082
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-52 80 180416 180416 32.32 3.12 14.32 6.70 0.6 Ductile

7362-8 80 180416 180416 32.31 3.16 14.32 6.60 1.0 Ductile

7362-91 80 180416 180417 32.24 3.09 13.83 6.52 8.1 Ductile

7362-64 80 180416 180417 32.28 3.02 13.24 6.41 2.5 Ductile

7362-77 80 180416 180417 32.31 3.12 13.44 6.29 5.5 Ductile

7362-123 80 190108 190109 32.39 3.08 13.04 6.21 15 Ductile

7362-99 80 180416 180417 32.32 3.16 13.44 6.20 18 Ductile

7362-152 80 190108 190110 32.32 3.14 13.24 6.15 33 Ductile

7362-95 80 180416 180423 32.32 3.17 13.24 6.09 98 Ductile

7362-46 80 190108 190114 32.27 3.12 13.04 6.09 141 Ductile

7362-116 80 190108 190109 32.42 3.12 12.85 6.03 6.4 Ductile

7362-90 80 190108 190117 32.29 3.13 12.85 5.98 200 Ductile

7362-9 80 180416 180417 32.43 3.13 12.75 5.97 25 Ductile

7362-20 80 180416 180417 32.41 3.10 12.55 5.93 21 Ductile

7362-179 80 190108 190109 32.43 3.11 12.55 5.92 8.0 Ductile

7362-54 80 190108 190122 32.27 3.12 12.55 5.86 337 Ductile

7362-142 80 190314 190318 32.45 3.14 12.55 5.86 26 Ductile

7362-107 80 180503 180508 32.43 3.10 12.36 5.85 104 Ductile

7362-57 80 190314 190819 32.37 3.19 12.75 5.83 3 781 Ductile

7362-7 80 190314 190506 32.27 3.19 12.75 5.81 1 230 Ductile

7362-22 80 190314 190517 32.34 3.20 12.75 5.80 1 537 Ductile

7362-59 80 180503 180508 32.43 3.12 12.36 5.80 100 Ductile

7362-135 80 190108 190114 32.43 3.12 12.36 5.80 83 Ductile

7362-2 80 190108 190122 32.41 3.14 12.36 5.76 329 Ductile

7362-38 80 190314 190806 32.31 3.13 12.36 5.76 3 479 Ductile

7362-41 80 180503 180507 32.45 3.15 12.36 5.75 93 Ductile

7362-28 80 180416 190102 32.30 3.17 12.36 5.68 6 185 Ductile

7362-175 80 180503 181109 32.34 3.10 11.87 5.60 4 496 Ductile

7362-69 80 180416 180604 32.44 3.15 11.87 5.52 1 130 Ductile

7362-37 80 180503 32.26 3.12 11.77 5.50 -> >12 234

7362-89 80 180620 32.42 3.11 11.57 5.45 -> >11 082

7362-144 80 180620 181023 32.42 3.12 11.57 5.43 2 999 Ductile
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HYDROSTATIC PRESSURE TESTING

Code T Start date Reg date dem emin p s Burst time Burst mode Test time Remark

[˚C] [yymmdd] [yymmdd] [mm] [mm] [bar] [MPa] [h] [h]

7362-102 80 180503 190826 32.42 3.09 11.38 5.40 11 510 Ductile

7362-119 80 180620 32.41 3.09 11.38 5.40 -> >11 082

7362-110 80 180620 190805 32.41 3.11 11.38 5.36 9 851 Ductile

7362-171 80 180503 32.35 3.11 11.38 5.35 -> >12 234

7362-118 80 180503 32.41 3.09 11.18 5.30 -> >12 234

7362-82 80 180620 32.39 3.01 10.79 5.26 -> >11 082

7362-6 80 180620 32.34 3.21 11.57 5.25 -> >11 082

7362-25 80 180503 32.34 3.19 11.38 5.20 -> >12 234

7362-103 80 180620 32.41 3.10 10.79 5.10 -> >11 082

20/49



DOC_ID_25_v2_181115

Element Materials Technology

Plastic Pipes

ELEMENT/19/56-v1

2019-12-12

Appendix C.1

0
1

2
3

4
5

6
10

1
10

2
10

3
10

4
10

5
10

6
10

0

TI
M

E 
[h

]

[M
Pa

] H
OO

P 
ST

RE
SS

73
62

20
19

-0
9-

25

St
an

da
rd

 M
et

ho
d:

 IS
O 

11
67

:2
00

6

B
la

ck
 (P

E)

CO
DE

DA
TE

CO
LO

UR
 (M

AT
ER

IA
L)

YG
H

04
1T

20
°C

w
at

er
 in

w
at

er

U
nd

er
 te

st

60
°C

w
at

er
 in

w
at

er

80
°C

w
at

er
 in

w
at

er

10
0 

 y
10

  y
1 

y
50

  y

15 10 1520 2

D
uc

til
e

21/49



DOC_ID_25_v2_181115

Element Materials Technology

Plastic Pipes

ELEMENT/19/56-v1

2019-12-12

Appendix C.2

0
1

2
3

4
5

6

15 10 1
10

1
10

2
10

3
10

4
10

5
10

6
10

0

TI
M

E 
[h

]

[M
Pa

] H
OO

P 
ST

RE
SS

5

St
an

da
rd

 M
et

ho
d:

 IS
O 

90
80

:2
01

2

LT
HS

20 2

s
LP

L
= 

10
.3

8 
M

Pa
M

RS
 =

  1
0 

M
Pa

50
ye

ar
s

73
62

20
19

-0
9-

25

B
la

ck
 (P

E)
CO

DE
DA

TE

CO
LO

UR
/M

AT
ER

IA
L

LP
L

20
°C

w
at

er
 in

w
at

er

U
nd

er
 te

st

60
°C

w
at

er
 in

w
at

er

80
°C

w
at

er
 in

w
at

er

YG
H

04
1T

10
0 

 y
10

  y
1 

y
50

  y

19
/5

6-
v1

RE
PO

RT

D
uc

til
e

22/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.1

Plastic Pipes 2019-09-25

23/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.2

Plastic Pipes 2019-09-25

24/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.3

Plastic Pipes 2019-09-25

25/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.4

Plastic Pipes 2019-09-25

26/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.5

Plastic Pipes 2019-09-25

27/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.6

Plastic Pipes 2019-09-25

28/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.7

Plastic Pipes 2019-09-25

29/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.8

Plastic Pipes 2019-09-25

30/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.9

Plastic Pipes 2019-09-25

31/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix D.10

Plastic Pipes 2019-09-25

32/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.1

Plastic Pipes 2019-09-25

33/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.2

Plastic Pipes 2019-09-25

34/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.3

Plastic Pipes 2019-09-25

35/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.4

Plastic Pipes 2019-09-25

36/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.5

Plastic Pipes 2019-09-25

37/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.6

Plastic Pipes 2019-09-25

38/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.7

Plastic Pipes 2019-09-25

39/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.8

Plastic Pipes 2019-09-25

40/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix E.9

Plastic Pipes 2019-09-25

41/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.1 
  
Plastic Pipes 2019-09-25 
 

 

42/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.2 
  
Plastic Pipes 2019-09-25 
 

 

43/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.3 
  
Plastic Pipes 2019-09-25 
 

 

44/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.4 
  
Plastic Pipes 2019-09-25 
 

 

45/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.5 
  
Plastic Pipes 2019-09-25 
 

 

46/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix F.6 
  
Plastic Pipes 2019-09-25 
 

 

47/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix G.1

Plastic Pipes 2019-12-12

48/49



Element Materials Technology ELEMENT/P-19/56-v1 Appendix G.2

Plastic Pipes 2019-12-12

49/49



 

 

Element Materials Technology
Plastic Pipes 

Studsvik 3, SE-611 99 TYSTBERGA · Sweden 
Phone +46 13 16 90 00   Fax +46 13 16 90 20, +46 155 26 31 25 

www.polymer.element.com · info.nykoping@element.com 
 

ELEM
EN

T/P-19/56-v1 
D

ETERM
IN

A
TIO

N
 O

F TH
E LO

N
G

-TERM
 H

YD
RO

STA
TIC STREN

G
TH

 
ISO

 9080:2012-evaluation of the black PE pipe grade  YG
H

041T from
 

SIN
O

PEC Shanghai Petrochem
ical Co., Ltd. 

 

 

 


	1 Element_report_P_19_56_v1_
	2 Element_report_P_19_56_v1_app
	2 Element_report_P_19_56_v1_app2
	3 Element_report_P_19_56_v1_diagram HYDRO
	4 Element_report_P_19_56_v1_diagram 9080
	5 Element_report_appendix_reports rcp
	6 Element_report_appendix_reports SCG
	7 Element_report_appendix_reports rise
	8 Element_report_appendix_reports rise - CBD


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2020-02-06T12:39:09+0100
	Mattias


		2020-02-06T12:43:04+0100
	Mattias Hagman


		2020-02-06T18:59:43+0100
	Jarno Hassinen




