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Polypropylene random Copolymer (PP-R) pipes

General: This document has been prepared as a ready reckoner
for SSEs/JEs and Assistant Engineers to assist them in
selecting PP-R pipes for their water supply installation.

This document fulfills the requirement of PP-R pipes of
USSOR-2010 item no.131040 to 131070 and item no. 8626 to
8635 of DSR-2018 of CPWD current edition.

This document has been prepared based on the requirements of
PP-R pipes as per IS-15801:2008 (2017), IS 10910:1984
(2013) & IS 10951:2002 (2016)

Introduction of PP-R: PP-R stands for Poly Propylene
Random Co Polymer.

Polypropylene is a tough, rigid and crystalline thermoplastic
produced from propane (or propylene) monomer. The chemical
formula of polypropylene is (C;Hy),,.

Polypropylene random Copolymer is produced by
polymerizing together ethane and propane. It features ethane
units, usually up to 6% by mass, incorporated randomly in the
polypropylene chains.

Designation: Pipes shall be designated according to the grade
of material, SDR and nominal out side diameter.

For example PP-R, SDR7.4 DN20. It indicate pipe pertaining
to material grade PP-R,SDR 7.4 and nominal outside diameter
20 mm.

3.1 Grade of Material: Material used as are base resin/ compound

for manufacture of pipes as per IS10951,PP-R,-P-H-N,-10-35-
003/006 : Poly Propylene random Copolymer (PPR) intended

for pipes and tubes extrusion(P), heat ageing established (H),
natural (not coloured) (N) having flexural modulus more than
800 MPa but less than or equal to 1200 Mpa (10), an Impact
strength more than 30 Kilo Jool per square metre KJ/m?(35)
and a Melt mass flow ratio (MFR) is more than 0.20 g/ 10
minutes but less than or equal to 0.50 g/ 10 minutes.(003/006)
Or IS10951,PP-R,-P-H-C,-10-35-003/006

Poly Propylene random Copolymer (PPR) intended for pipes
and tubes extrusion(P), heat ageing established (H), coloured
(C) having flexural modulus more than 800 mega paskal(Mpa)
but less than or equal to 1200 mega paskal(10), an Impact
strength more than 30 Kilo Jool per square metre(35) and a
Melt mass flow rate (MFR) is more than 0.20 g/ 10 minutes but
less than or equal to 0.50 g/ 10 minutes.(003/006).

SDR (Standard Dimension Ratio (dn/en) : Ratio of the
nominal outside diameter(dn) of a pipe to its nominal wall
thickness(en).

Nominal diameter: Specified outside diameter in (d,,) in mm .
Dimensions and Visual Requirements of Pipe:

Out side diameter: The outside diameter of pipes and
tolerance on the same shall be as given in Table 1. No negative
tolerance are allowed.

Ovality (Out of roundness): Difference between the
maximum outside diameter and minimum outside diameter at
the same cross section. The measurement should be taken
minimum 300 mm away from the cut end. The ovality of pipe
shall be as given in table 1.

4.3 Wall thickens: Minimum and maximum wall thickness of pipes

given in Table 2.




Table 1 5 Lol N
Wall thickness (¢) for pipes

Outside diameters of pipes, tolerance and ovality of pipes.




4.4 Length of the straight pipe: Length of straight pipe shall be 3
to 6 meter and a tolerance of +10 mm is allowed on total length

of pipe.

Visual appearance: The internal and external surfaces of the
pipes shall be Smooth, Clean and free from grooving and other
defects. The ends shall he cleanly cut and shall be square with

axis of the

pipes. Slight shallow longitudinal grooves or

irregularities in the wall thickness shall be permissible
provided that the wall thickness remains within the permissible
limits.
5. Performance requirements of Pipes:-

Hydraulic
Characteristics
(Internal
Creep
Rupture)

Reversion Test

IS 12235 part 8/Sec
1) The temperature,
duration of test and
hydrostatic stresses
for the test shall
confirm to table 3.

IS 12235 (Part 5/Sec
1) at 135 + 2°C for
120 + 2 min in air
oven.

When subjected to
internal hydrostatic
pressure test, the pipes
under test shall show no
sign of localised
swelling, leakge or
weeping and shall not
burst during the
prescribed test duration.

Value of the
longitudinal reversion
shall not be > 2 %.

Impact
Strength

Density

Melt Flow
Rate (MFR)

Carbon
Black
content and
Dispersion
(applicable
only for
Blach pipes)

Thermal
Stability by
Hydrostatic
pressure
testing.

Opacity

Charpy impact testing
machine IS 13360
(Part 5/Sec 5)

IS 12235 (Part 14)

IS 13360 (Part 4/Sec
1) at 230°C with
nominal load of 2.16
kgf (Kilo gram
force).

IS 2530

IS 12235 (Part 8/Sec
1) at 110°C for 8.76
hrs by applying a
hoop stress of 1.9
Mpa.(Mega Paskal)

IS 12235 (Part 3)

The total numbers of
failure shall not exceed
10% of the specimen
tested.

900- 910 kg/m?
900 — 925 kg/m? for
black pipes.

MEFR < 0.5 g/10 min.

Carbon black content
should be within 2.5 +
0.5% and the dispersion
of carbon black should
be satisfactory.

The pipe should not
burst during test period.

The wall of the plain
pipe should not transmit
more than 0.2% of the
visible light.




Table 3 Table 4
Requirements of Pipes for Internal Hydrostatic Pressure Test Scale of sampling for visual and dimensional requirement.

... 1 - - : :
4 5 6

Up to 150 I
II 13 26

1 2 3 151 to 280 I 20 20

1 Acceptance Water 20 1 16.0
test 1T 20 40
2 Acceptance Water 95 22 43
tost 281 to 500 I 32 32

6.0  Acceptance Test: I EP) 64

6.1  Acceptance test are carried out on sample selected from a lot 501to 1200 I 50 50
for the purpose of acceptance of a lot.
II 50
All pipes of the same size, same pressure rating and same 1201 to I 80
grade and also manufactured essentially under similar 3200
condition of manufacturer, shall constitute a lot. I 30

3201 to I

Acceptance test for dimensional and visual requirements. 10000

The numbers of test samples shall be in accordance with L

Table 4. 10001 and I
above

A pipe failing to satisfy any of the requirements of clause 4

above shall be considered as defective.




8.0 Acceptance Test for Performance Requirements.

8.1 The lot having satisfied dimensional and visual requirements
shall be tested for hydraulic characteristic, reversion, density
and MFR & opacity. In case of solar heating systems and other
prolonged outdoor applications, the carbon black
content/dispersion requirements are also to be considered.

A separate sample size for each of the test shall be taken as
stipulated in Table 5 and selected at random from the sample
already examine for dimensional and visual inspection. The lot
shall be considered to have met the requirements of these sets,
if none of the samples tested fails.

Table 5
Scale of sampling for requirement of hydraulic characteristic,
reversion, Carbon Black content and Dispersion, Density,
Influence on water intended for human consumption
(Overall Migration), thermal stability, Fusion compatibility
and MFR

1 2
Up to 150
151 to 500
501 to 3200
More than 3200

9.0 PP-R pipes-Temperature and correspondence pressure
details for information purpose: When a PP-R piping
system is to be operated at a varying degree of temperature
and pressures. Maximum operating pressures are given in
table given below may be applicable.

Table 6
Allowable Maximum Operating Pressures for Pipes.

Temp. pressure Temp. pressure
1 10 1.91 10 3.02
2 20 1.63 20 2.58
3 30 1.37 30 2.17
4 40 1.15 40 1.84
5 50 0.98 50 1.55
6 60 0.82 60 1.28
7 70 0.62 70 0.98
8 80 0.39 80 0.62

9 95 0.27 95 0.40
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UALITY POLICY

“We at RDSO Lucknow are committed to maintain and update
transparent standards of services to develop safe, modern and cost
effective railway technology complying with statutory and regulatory
requirements, through excellence in research, designs and
standards by setting quality objectives, commitment to satisfy
applicable requirements and continual improvements of the quality
management system to cater to growing needs, demand and
expectations of passenger and freight traffic on the railways through
periodic review of quality management systems to achieve continual
improvement and customer appreciation. It is communicated and
applied within the organization and making it available to all the
relevant interested parties.”

Disclaimer

The information contained in this pamphlet does not
supercede any existing provisions laid down in RDSO &
Railway Board instructions. This document is not statutory
& instructions given in it are for the purpose of guidance
only.

GOVERNMENT OF INDIA - MINISTRY OF RAILWAYS
Do SR ITANT Bg

(For Official use only‘g
ClEcickoEr 3R 9ISy

Polypropylene Random Copolymer (PP-R) pipe

FacH/MATAe/2021/ oY 9t 3R 9139/1.0
CAMTECH/C/2021/ PP-R pipe/1.0

SIS / JULY - 2021

LEL

NSl T <l Transforming leu‘us

EXCELLENCE IN MAINTENANCE

Indian Railways
Centre for Advanced Maintenance Technology

AR Yol S0 STREYT UIEifie o, FeRNR, TarfeR (1.9




