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Keeping Standards up-to-date 
Australian Standards® are living documents that reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and new editions 
are published. Between editions, amendments may be issued. 
 
Standards may also be withdrawn. It is important that readers assure themselves they are 
using a current Standard, which should include any amendments that may have been 
published since the Standard was published. 
 
Detailed information about Australian Standards, drafts, amendments and new projects can 
be found by visiting wwww.standards.org.au 
 
Standards Australia welcomes suggestions for improvements, and encourages readers to 
notify us immediately of any apparent inaccuracies or ambiguities. Contact us via email at 
mail@standards.org.au, or write to Standards Australia, GPO Box 476, Sydney, NSW 2001. 
 

 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 6993.1-2007

http://www.avadocuments.com/doc/as-iso-6993-1-2007
http://www.avadocuments.com/doc/as-iso-6993-1-2007


 

 

AS ISO 6993.1—2007 

Australian Standard
®
 

Buried, high-impact poly(vinyl chloride) 
(PVC-HI) piping systems for the supply 
of gaseous fuels 

Part 1:  Pipes for a maximum operating 
pressure of 1 bar (100 kPa)  
(ISO 6993-1:2006, MOD) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First published as AS 1464.1—1974 and AS 1464.2—1974. 
Second edition 1984. 
Replaced by AS ISO 6993.1—2007. 

COPYRIGHT 

© Standards Australia  

All rights are reserved. No part of this work may be reproduced or copied in any form or by 

any means, electronic or mechanical, including photocopying, without the written 

permission of the publisher. 

Published by Standards Australia GPO Box 476, Sydney, NSW 2001, Australia 

ISBN 0 7337 8171 3 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 6993.1-2007

http://www.avadocuments.com/doc/as-iso-6993-1-2007
http://www.avadocuments.com/doc/as-iso-6993-1-2007


 

 

PREFACE 

This Standard was prepared by Standards Australia's Committee PL-021, PVC, ABS and 

Polyamid Pipe Systems to supersede (in part) the AS 1464 series of Standards Plastics pipes 

and fittings for gas reticulation—Unplasticized PVC (UPVC). 

The objective of this revision is to adopt the ISO 6993 series of Standards, Buried, high-impact 

poly (vinyl chloride) (PVC-HI) piping systems for the supply of gaseous fuels. 

This Standard is an adoption with national modifications and has been reproduced from 

ISO 6993-1:2006 Buried, high-impact poly (vinyl chloride)(PVC-HI) piping systems for the 

supply of gaseous fuels—Part 1: Pipes for a maximum operating pressure of 1 bar (100 kPa). 

The Australian modifications to the ISO Standard are incorporated in Appendix ZZ to the 

Standard. 

The other parts in this series of Australian Standards are the following: 

AS ISO 6993 Buried, high-impact poly (vinyl chloride) (PVC-HI) piping systems for the 

supply of gaseous fuels 

AS ISO 6993.2 Part 2: Fittings for a maximum operating pressure of 200 mbar (20 kPa) 

(adoption of ISO 6993-2:2006) 

AS ISO 6993.3 Part 3: Fittings and saddles for a maximum operating pressure of 1 bar 

(100 kPa) (adoption of ISO 6993-3:2006) 

NOTE: ISO 6993-4:2006, Buried, high impact poly (vinyl chloride) (PVC-HI) piping systems for the 

supply of gaseous fuels, Part 4: Code of practice for design, handling and installation has not been 

adopted in this series of Australian Standards. The subject is covered by other existing Australian 

Standards, particularly AS 3723, Installation and maintenance of plastic pipe systems for gas and 

AS 5601 Gas installations. 

As this Standard is reproduced from an international standard, the following applies: 

(a) Its number appears on the cover and title page while the international standard number 

appears only on the cover 

(b) In the source text ‘ISO 6993-1’ should read ‘AS 6993.1’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

References to International Standards should be replaced by references to Australian or 

Australian/New Zealand Standards, as follows: 

Reference to International Standard  Australian/New Zealand Standard 

ISO   AS/NZS  

2507-1 Thermoplastics pipes and fittings—

Vicat softening temperature 

Part 1: General test method 

 1462.5 Methods of test for plastics pipes 

and fittings 

Method 1: Vicat softening 

temperature 

3126 Plastics piping systems—Plastics 

components—Determination of 

dimensions 

 1462.1 Methods of test for plastics pipes 

and fittings 

Method 2: Method for 

determining the dimensions of 

pipes and fittings 

ii
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9080 Plastics piping and ducting 

systems—Determination of the 

long-term hydrostatic strength of 

thermoplastics materials in pipe 

form by extrapolation 

 1462.29 Methods of test for plastics pipes 

and fittings—Plastics piping and 

ducting systems 

Method 29: Determination of the 

long-term hydrostatic strength of 

thermoplastics materials in pipe 

form by extrapolation 

(ISO 9080:2003, MOD) 

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to 

which they apply. A normative annex is an integral part of a standard, whereas an informative 

annex is only for information and guidance. 
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Buried, high-impact poly(vinyl chloride) (PVC-HI) piping systems for the 
supply of gaseous fuels—Part 1: Pipes for a maximum operating pressure 
of 1 bar (100 kPa) (ISO 6993-1:2006, MOD) 

 

 

STANDARDS AUSTRALIA 

 

 

 1 Scope 

This part of ISO 6993 specifies the requirements for pipes made of high-impact poly(vinyl chloride) (PVC-HI) 
intended to be used for the supply of gaseous fuels through buried pipelines having an operating temperature 
range of 0 �C up to and including �30 �C and a maximum operating pressure of 1 bar (100 kPa) 1).

It is applicable only to pipes manufactured from the high-impact PVC materials PVC-A, PVC-CPE and 
PVC-EPR. The pipes are suitable for those gases not containing potentially damaging components in such 
concentrations as to impair the properties of the pipe material. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 1167-1:2006, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination 
of the resistance to internal pressure — Part 1: General method 

ISO 2505:2005, Thermoplastics pipes — Longitudinal reversion — Test method and parameters

ISO 2507-1, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1: General test method

ISO 2507-2, Thermoplastics pipes and fittings — Vicat softening temperature — Part 2: Test conditions for 
unplasticized poly(vinyl chloride) (PVC-U) or chlorinated poly(vinyl chloride) (PVC-C) pipes and fittings and for 
high impact resistance poly(vinyl chloride) (PVC-HI) pipes

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 3127, Thermoplastics pipes — Determination of resistance to external blows — Round-the-clock method

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

ISO 9852, Unplasticized poly(vinyl chloride) (PVC-U) pipes — Dichloromethane resistance at specified 
temperature (DCMT) — Test method

ISO 9969, Thermoplastics pipes — Determination of ring stiffness

                                                     

1) 1 bar = 0,1 MPa = 105 Pa; 1 MPa = 1 N/mm2

1

www.standards.org.au © Standards Australia
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ISO 16871, Plastics piping and ducting systems — Plastics pipes and fittings — Method for exposure to direct 
(natural) weathering

EN 922:1994, Plastics piping and ducting systems — Pipes and fittings of unplasticized poly(vinyl chloride) 
(PVC-U) — Specimen preparation for determination of the viscosity number and calculation of the K-value 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 Geometrical definitions 

3.1.1
nominal outside diameter 
dn
numerical designation of size which is common to all components in a thermoplastics piping system other than 
flanges and components designated by thread size 

NOTE 1 It is a convenient round number for reference purposes. 

NOTE 2 For metric pipes conforming to ISO 161-1, the nominal outside diameter, expressed in millimetres, is the 
minimum mean outside diameter dem, min.

3.1.2
mean outside diameter 
dem
measured length of the outer circumference of the pipe divided by �, rounded up to the nearest 0,1 mm 

NOTE The value for � is taken to be 3,142. 

3.1.3
minimum outside diameter 
de,min
minimum value of the mean outside diameter 

NOTE It is equal to the nominal outside diameter dn, expressed in millimetres. 

3.1.4
maximum outside diameter 
de,max
maximum value of the mean outside diameter 

3.1.5
outside diameter at any point 
de
measured outside diameter through the cross-section at any point of the pipe, rounded up to the nearest 
0,1 mm 

3.1.6
out-of-roundness
difference between the measured maximum outside diameter and the measured minimum outside diameter in 
the same cross-sectional plane of the pipe 

3.1.7
nominal wall thickness 
en
wall thickness, in millimetres, tabulated in ISO 4065, corresponding to the minimum wall thickness, emin, at 
any point 

2
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3.1.8
mean wall thickness 
em
arithmetic mean of at least four measurements regularly spaced around the same cross-sectional plane of the 
pipe, including the measured minimum and maximum values obtained, rounded up to the nearest 0,1 mm 

3.1.9
wall thickness at any point 
e
measured wall thickness at any point around the circumference of the pipe, rounded up to the nearest 0,1 mm. 

3.1.10 
standard dimension ratio 
SDR
numerical designation of a pipe series, which is approximately equal to the ratio of the nominal outside 
diameter dn to the nominal wall thickness en:

n

n
SDR

d
e

�

NOTE It is a convenient round number for reference purposes. 

3.2 Material definitions 

3.2.1
high-impact poly(vinyl chloride) 
PVC-HI
mixture of unplasticized PVC and an impact-resistance modifier 

3.2.2
lower confidence limit of the predicted hydrostatic strength 
�LPL
quantity with the dimensions of stress, which represents the 97,5 % lower confidence limit of the predicted 
hydrostatic strength for a single value at a temperature T and a time t

NOTE It is denoted as �LPL � �(T, t, 0,975).

3.2.3
minimum required strength 
MRS
value of �LPL, at a temperature of 20 �C and a time 50 years, �(20, 50 years, 0,975), rounded down to the next 
smaller value of the R 10 series or of the R 20 series conforming to ISO 3 and ISO 497, depending on the 
value of �LPL

3.2.4
overall service [design] coefficient 
C
overall coefficient with a value greater than 1, which takes into consideration service conditions as well as 
properties of the components of a piping system other than those represented in the �LPL

3.3 Definitions related to service conditions 

3.3.1
natural gas
gaseous fuel containing a mixture of hydrocarbons, primarily methane, but generally also including ethane, 
propane and higher hydrocarbons in much smaller amounts, as well as some inert gases such as nitrogen 
and carbon dioxide, plus minor amounts of trace constituents 

NOTE Natural gas remains in the gaseous state under the temperature and pressure conditions normally found in 
service. 

3
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3.3.2
pressure
overpressure relative to atmospheric pressure 

3.3.3
maximum operating pressure 
MOP 
maximum effective pressure of the gas in a piping system, expressed in bars, which is allowed in continuous 
use 

NOTE 1 It takes into account the physical and the mechanical characteristics of the components of the piping system. 

NOTE 2 MOP is given by the equation: 

20 MRS
MOP

(SDR 1)C
�

�
� �

4 Symbols and abbreviated terms 

4.1 Symbols 

C overall service (design) coefficient 

de outside diameter at any point 

de,max maximum outside diameter 

dem mean outside diameter 

de,min minimum outside diameter 

dn nominal outside diameter 

en nominal wall thickness 

e wall thickness at any point 

emax maximum wall thickness 

em mean wall thickness 

emin minimum wall thickness 

� hoop stress 

�LPL lower confidence limit 

4

© Standards Australiawww.standards.org.au

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

15
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS ISO 6993.1-2007

http://www.avadocuments.com/doc/as-iso-6993-1-2007
http://www.avadocuments.com/doc/as-iso-6993-1-2007

