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ANDOM COPOLYMER PIPES
FOR HOT AND COLD WATER SUPPLIES

SPECIFICATION

AMENDMENT NO.1 JUNE 2009
TO

IS 15801 : 2008 POLYPROPYLENE-RANDOM
COPOLYMER PIPES FOR HOT AND COLD WATER

SUPPLIES - SPECIFICATION

I SCOPE

This standard specifies rcquircme nt-, for

polypropylene-random copolymer pipes fWII1 16 III

200 mm nominal diameter of SUR II, 7.~, 6 and"

for:

IS S".

(Part I~) . 2()O~

nu.
hydros t.u rc pre"'lIrc al con vt ant

internal water pre"lIle
I kternllnallOll lIf tkn'lt) /r c lat i , e

dell,ll) (specific gLI\ II) )
m. .. ';" ,n ·thod, of te'lin).'

.J duncuvionul propcrnc»,
temunauou of dcnvitv and

ityof J)( in-cellular pla,tio

I propcruc- . Sccuon I
ion of melt ma" flow
ind the melt volume flow

of rhcnn, 'pla'lit"'

I propcruc«. SClllllll "
IOn "I charp) 1I1lpaCl

SY\1BOLS

(Page 3, Tab/e 1, co/5, Til/e) - Substitute 'Ovality, MtIJC' for 'OvaUty',

(CED 50)

RqIrography Unit, 815. New Delhi, India

Nominal '!/e. related to

ictrc-.

eter (dnl --- Specified
s, assigned to a nominal

" Point (d.l .- Value of
Ie diameter through its

he pipe, rounded to the

10909: 2001

10910: 1984

10951 : 2002

12235

(Part 3) : 2004
(Part 5/Sec I) :

2004
(Part 8/Sec I) :
2004

IOOS.hULI

Positive list of constituents of
polypropylene and its copolymers ill
contact with Ioodvtuffs ,

pharmaceuticals and drinking water

Specification for polypropylene and

its copolymers for its safe use in
contact with foodstuffs,

pharmaceuticals and drinking water

Polypropylene materials for

moulding and extrusion
Thermoplastic pipes and fittings 

Methods of tests:
Test for opacity
Longitudinal reversion. Section

Determination methods
Resistance to internal hydrostatic pre
ssure. Section I Resistance to internal

3.7 Out-or-Roundness (Ovality) - Difference

between the measured maximum outside diameter and

the measured minimum outside diameter in the same

cross-section of the pipe or spigot end of a fitting.

3.8 Nominal Wall Thickness (en) - Numerical
designation of the wall thickness of a component.
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•

Plastic Piping Systems Sectional Committee, CEO 50

• FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Plastic
Piping Systems Sectional Committee had been approved by the Civil Engineering Division Council.

This standard specifies the requirements for pipes manufactured from Polypropylene-Random Copolymer (PPR).
intended to be used for conveyance of hot and cold water piping system for inside and outside buildings and solar
water heating piping systems.

In the formulation of this standard, considerable assistance has been derived from ISO 15874-1 : 2003 'Plastic
piping system for hot and cold water installation - Polypropylene(PP) - Part I : General' and ISO 15&74-1 :
1003 'Plastic piping system for hot and cold water installation - Polypropylene (PP) - Part 2 : Pipes'. The sizes
of pipes, however, have been kept as per manufacturing practices being followed in India and have been derived
from DIN 84>77 : 1999 - 07 'Polypropylene (PP) pipes'. Allowable maximum operating pressures for pipes at
different temperatures have also been derived from DIN 8077 : 1999 - 07 by considering 25 years of service .

For the purpose of deciding whether a particular requirement of thi s standard is complied with. the final
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordan·ce with
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant plages retained in the
rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

POLYPROPYLENE-RANDOM COPOLYMER PIPES
FOR HOT AND COLD WATER SUPPLIES

SPECIFICATION
I SCOPE IS No. Tille

3.1 Nom ina l Size, DN/OD - Nominal size . related to
the outs ide diameter, in millimetres.

ANDSYMBOLS

hydrostati c pre ssu re a t con stant
internal water pressure

(Part 14) : :2004 Determ inati on of dcn sity/rclarivc
den sity (sp ec ific gra vity)
Plastics methods of testin g:
Phy sical and dimensional propertie s.
Section I Determination of density and
relative density ofnon-cellular plastics

(Part 4/Sec I ) : Rheological properti es. Sectio n I
:2000 Determination of melt mass flow

rate (MFR) and the melt volume flow
rate (MVR) of thermoplastics

(Part 5/Sec 5) : Mechanical properties. Sec tion 5
1996 Determinati on o f ch arpy impact

streng th

13360
(Part 3/Scc I ) :
1995

3 DEFINITIO NS,
ABBREVIATIONS

a) wall co ncealed hot and co ld water conveyance
pip elines for inside and o utside buildings
(pro perly UV stabilized) , and

b) pipelines for the solar heating sys tem inside
and outside the buildings.

Thi s s tandard sp ec i fics re q ui rc me nts for
polypropylen e-random co po lymer pipes fro m 16 to
200 mm nominal d iamete r of SDR II , 7.4, 6 and 5
for :

2 REFERENCES

The fo llow ing standards contain pro vision s which
through reference in th is text , co ns titute prov isions of
this standa rd. At the time of publicat ion , the edit ion s
indi cated were va lid . All standa rds arc subject to
revi sion and part ies to agreem en ts based on th is
standard are encouraged to investigate the possib ility
of applying the most recent editions of the standards
indi cated below:

IS No.

2530 : 1963

9845 : 1998

10909 : 2001

10910 : 1984

10951 : 2002

12235

(Part 3) : 2004
(Part 5/Sec I) :

2004
(Part 8/Sec I) :
2004

Title

Methods of test for polyethylene
moulding materials and polyethylene
compounds
Method of analysis for determination
of ove rall migration of constituents
of plast ic material s and articles
intended to come into contact with
foodstuffs
Positive list o f c o ns ti tue n ts of
polypropylene and its copolymers in
contact with fo od stuffs ,
pharmaceuticals and drinking water
Specification for polypropylene and
its copolymers for its safe use in
contact w ith fo od stu ffs ,
pharmaceuticals and drinking water
Pol ypropylene m ater ial s fo r
moulding and extrusion
Thermoplastic pipes and fittings 
Methods of tests :
Test for opacity
Longitudinal reversion. Section I
Determination methods

Resistance to internal hydrostat ic pre
ssure, Section I Resistance to internal

3.2 Nominal Outside Diameter (dn) - Speci fied
out side d iameter, in millimetres, assigned to a nom inal
size, DN/O D.

3.3 Outside Diameter at Any Point (d~) - Value of
the measurement of the outside diameter through its
cros s-sect ion at any point of the pipe , rounded to the
nearest 0 .1 mm.

3.4 Mean Outside Diameter (dem) - Value of the
measurement of the outer circumference of the pipe or
spigot end of a fitting in any cross section divided by It

(3 .142), rounded to the nearest 0. 1 mm.

3.5 Minimum Mean Outside Diameter (dem. ~l l n) 

Minimum va lue of the mean outsid e di ameter as
specified for a g iven nominal size.

3.6 Maximum Mean Outside Diameter (dem. ~1a\) 

Ma ximum valu e of the mean outside di ameter as
spec ified for a given nominal size.

3.7 Out-or-Roundness (Ovality) - Difference
between the measured maximum outside diameter and
the measured minimum outside diameter in the same
cross-sect ion of the pipe or spigot end of a fittin g.

3.8 Nominal Wall Thickness (en) - Numeric a l
de signat ion of the wall thickness of a compon ent .
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which is a convenient round number. approximately
equal to the manufacturing dimen sion in millimetres.

3.9 Wall Thickness at Any Point (e) - Value of the
measurement of the wall thickne ss at any point around
the circumference of a component.

3.10 Minimum Wall Thickness at An)' Point (e~h n)

- Minimum value of the wall thickness at any point
around the circumference of a component as
specified.

3.11 Maximum Wall Thickness at Any Point (e~lax)

- Maximum value of the wall thickness at any point
around the circumference of a component as
specifi ed.

3.12 Mean Wall Thickness (em) - Arithmetic mean
of a number of measurements regularly spaced around
the circumference of the component in the same
cross-section of the component. including the measured
minimum and the measured maximum values of the
wall thickness .

3.13 Standard Dimension Ratio (SDR) - Ratio of
the nominal outside diameter dn of a pipe to its nominal
wall thickness en'

3.14 Tolerance - Permissible variation of the specified
value of a quantity expres sed as the difference between
the permissible maximum and permi ssible minimum
values,

3.15 Nominal Pressure (PN) - Numerical designation
used for reference purposes related to the mechanical
characteristics of the component of a piping system.

3.16 Maximum Operating Pressure (MOP) 
Maximum effective pressure of the lluid in the piping
system. expressed in MPa. whi ch is allowed in
continuous use. It takes into account the physical and
the mechanical characteristic s of the components of a
piping system.

3.17 Hydrostatic (Hoop) Stress (0) - The stress
induced in the wall of a pipe when a pressure is applied
using water as a medium . The hydrostatic stre ss is
related to the appl ied pressure. P. the wall thickness at
any point. e. and the mean outside diameter. demoof a
pipe and calculated using the follow ing equation :

0::::; P(dem - e) /2e

3.18 Melt Mass-Flow Rate (MFR) - Value in gram s
per time unit (gil 0 min) relating to the viscosity of the
molten material at a specified temperature and load .

3.19 Colorants - Colorants include color pigments
that are concentrated in the master batch.

3.20 Master Batch - Master hatch is a homogeneous
mixture of a natural polypropylene resin as the carrier
resin and concentrated colorants. The master batch

supplier will add sufficient quantity of col orants in the
carrier resin and then recommend certain quantit y of
master batch to be added in the resin to get proper
colour of the pipe . The master batch may also contain
anti-o xidants . UV stabilizers or other such addi tives
th at are spec ified by th e customer for spec ific
performance requ irements.

3.21 Tests

3.21.1 Type Tests

Tests carried out when ever a change is made in the
polymer, or master batch , or col our composition or any
new s ize is introduced in order to e stabli sh the
suitability and performance capability of the pipes.

3.21.2 Acceptan ce Tests

Tests carried out on samples taken from a lot for the
purpose of acceptance of the lot.

4 DESIGNATION

4.1 Pipes shall be design ated according to the grade of
material (see 4.2) followed by SOR and nominal
diamet er (see 4.4 ). For example PP-R, SOR 7.4 ON 20
indicates a pipe pertaining to material grade PP-R, SOR
7.4 and nomin al outside diameter 20 mOl.

4.2 Grade of Material

Material used as base resin/compound for manufacture
of pipes shall be designatedas Polypropylene Random
copolymer Grade - PP-R-P-H-N-IO- 35-003/006 or
PP-R-P-H-C-IO-35-003/006 as per IS 10951.

The material grading shall be given by the raw material
supplier and in case of compound by the compound
manufacturer.

4.3 Pressure Rating

a) Pipes shall be designated with respect to SOR.

b) Annex A gives the allowable ma ximum
operat ing pressure (MPa) for conveying water
at va r io us temperatures and SOR s for
information.

c) PPR pipes arc recommended for a maximum
water temperature up to 95°C.

4.4 Nominal Diameter

The nominal diameters of pipe s covered in this standard
are: 16 mrn, 20 mm, 25 mm , 32 mm, 40 mrn, 50 mm,
63 mrn, 75 mm, 90 mm, 110 rnm, 125 nun, 140 mrn,
160 rnm, 180 mm and 200 mOl.

5 COLOUR

The colour of the pipes shall be as agreed between the
buyer and the seller with suitable UV stabilizer.

 



IS Issm : 2tlOX

6 !\L\TERIAL

6.1 General

The material used for the munufucturc 01 plp t:s shall
not constitute toxic hazard . shall not sup port microbuil
growth and sha ll not g i\'e rive 1" unplcavant Ch IC or
od our, cloudincxs or di sc u lo rut ion of \\ .ucr. I'II'L'

munutacturcrs shall obtain a certifi cate Il . thi - cl te c'l
from tilt: munutucturers of raw m.ucriul.

con-umpuon . ,hall II<I! ;ld \<'1,,' I ~ .lfkl'l Ih,' q t l;lfll~ " I
d ri ll t.l n~ wat e r Whelllnled 1'/l' I11 ;1 L·.\ l11 p"' lle ,;11111' 1, '

" I' 1111 111111U IIl . ~ pipl'\ ;I' per IS ') 1'-1 :'\, the ov cr a l l
lIligr:i1illll ,,1 co n-utucnt-. <hal l he <; ulun the linut -,
- u pul .uc d III IS 10 ') I ll.

7 1>1!\IE:\SIO~S OFl' lPES

7. 1 Outsil!l- Diameter

-.;,. ",

'I uh le I ()utsidl' Dia m e te r; To lerance and
(halit)· Ill' Pipes

rile <luh ld,' duuncu-r, <II plPl", l<lk r ;1/1,'e l )11 the , allll'

an d \\\ a li!~ of pip" s shall he a, ~i \e n III Table I .

l-!I I .. r n " lI1i '1a l II I11..ith..d ramct cr-, , 7 ' ITllT! :t!h l ~ ~ < O n:rn : ~1 l· ! (1 ~ I.. r ; U1l l ·

c quatx flO ::: r),-_ round ed to t he nc v hlj,dh ..r (j I mm

c J J o r I1I111lJII:11nutvrdc \! t;:llnl'l c: , : ~(j HP1 . I il l' !o !,·r...r ~ . l· l'.r,;d " 0 ' ~ ~.

1)'\: . rou nd ed 10 th"..nc vt hiJ.:' hn II I Hu n

'\uminal Oul,ill,' ru lt'ra nr-: (h~lil~

Si lt, lli~uU'h' r IOnl~ " ..- i l iH
r"l~ranrt)

I>" !l llll 1111 11 !l1l11

I':, I ~ I 11 1 1' 1

i h 110 II It ; , ,

:' 0 2ft II II ; I :'
:' < ~ ~ 0 it , i .
~: 1; 0 ( , ; I ~

~o ·)110 II ~ I ~

<0 '\ 1} II 0 "- ! I
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" ,:,,, 0 I , !

"
( / 0 '11111 I i q I ~.

110 1111 11 Il l '

I:" I:' ~ 0 I :' :' <
I~(I I~II 0 I 1 :' ~

11> 11 11>11 .0 I .' \ 2
1\11 IhO 0 I - '\ ( 1

2110 21100 I ~ ~ II

1 ' l a' \ Jhu' " -' I' n . lI ·l t·11 I ll r loh'f;lp l..\· o n \lU : ',h; C J : ,U :W : l ' ! k t \t hn'l l

cak-vl at ed J \ 0 .11( 19 1):\ . ro un ded o l l lo l h L'l)L" \\ tl1t:hl· ' l~ ! n.tn " 1,l i"'l\L' l \: 1I
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! '1he ~; l~ i" for th e '\ uluc-, !'> fX' ll t"U.:d tor 0\ _ll ll) 1'-
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6.3 Ou ter Layer (Optiona l)

The base resin used for outer layer compound - shall

he a base resin certified by the suppl ier to he co mp atible
to the PPR resin/master batch tha t is used 10 produce

the pipes ,

Coloured outer layer co mpo und sha ll he UV stabilized

with minimum of D,'2percent of a hindered amine light
stabilizer (HALS) . Alternative ly. th e outer lay er

compound shall meet the requirement of 6.2. 1 and 6.2 .2.

6.4 Anti-oxidant

6.2.2 The M FR of the material sh all he -0: n.:; gil () mi Il

when tested at 230CC w ith nominal load o f 2. 1(, kg as

de termined by method prescribed In IS 13360 I Pnrt 4/
Sec I ). The MFR of the material sh all a lso he with in

±20 percent of the value de clared hy the m.mut ucturcr

6.2.3 The re sin shall he m ixed with suff ici ent q lla ll lil ~

o f co lo ur master hatches . The co lo ur ma -ter hat ch

dispersion shall he uniform throughout the pipe surface

6.2 Polypropylene-Random Copolymer

Polypropylene-Random copolymer (PP-K i u-cd for the

manufacture of pipes shall confo rm to the rcq uircmcm-,
o f IS 10951 and IS 109 10. MFR and ,kn\it~ , howc\ c r.

shall he a\ per 6.2.1 and 6.2 .2 .

6.2.] The spec ified ba se density sh all he between 'JOll

kg/rn' and 910 kg/m' (both inclusive 1\\ hen determined
at '2TC according to procedure pres cribed in IS I 3 .~('0

(P art 3/Sec I },

The percentage of anti-oxidant used <hall not he more
than 0 ,3 percent hy mass of fini shed resi n. Th e anti

oxidant used sha ll be physiolugically harmlc-,s and
shall he selected from the list given in IS 10909.

7.2 Wall T hickness

The min imum and maximum wall thick ucxs of pipes

shall he a.... given in Tahle 2.

6.5 Rewor ked Material

The addition of nOl more than 10 percenl of the

manufacturer's own rework material from the

ma nufacture of pipes is permissihle, No other reworked

or recycled material shall he uscd.

6.6 Influence on Water Intend ed for Huma n
Consumption

The PPR pipes. when in permanent or temporary
contact with water. which is intended fo r human

7.3 Method of I\lcasurements

7.3 .] The o uts ide di Jllletcr of thc pipe sh all he taken

as the a\'crage of two measurements taken at r ight

angles for pipes up to 110 mm d iameter. Ahu\e lID
mm d iamcter measurement has to he tJken b y

circomcter. The wallthickncss shnlJ he measured by a
d ial \' c rn ie r o r hall ended mi crometer. T'he

measuremen ts shall he at J minimum of 300 mm away
from the cut end of pipe, The resulling dimens ion_ ~hall

3
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Tabl e 2 Wall Thickness (e) for Pipes
(C/W/SI' 7.2)

SI No mi na l SiL~ SUR II

No. 1>-'; mm

~
.I f", .I fa.\

SDR 7.4

01111

~
.1fill Max

S DR6

mOl

~
.1fill Max

SDR 5

( I) (~ I (1 ) I ~) (5) (6) (7) (8) (9) ( 10)

il II> ~ . 20 2.70 2.70 3.20 3 .3 0 n o
II I ~o I ' lil 2.30 ~ ~O 3.30 3.-1 0 ~ .OO ·U O 4.80

1111 ~ 5 2..'0 c .MI 3.50 ~ . I O no ~.90 5.10 5.90

i \ 1 '0 ~ . tJO .u o ~ . ~() 5. IU 5.-10 6.20 6 .50 7.40J _

\ 1 40 .1.70 L H) 5.50 0.30 6.70 7.60 8. 10 9.20

\I I "iO 4.60 5.J O 6 .'10 UO 8.30 9 .40 10 .1 0 I IAO

" i I 6 .1 5.XU 0.00 X.bO 9.70 10.50 I 1.80 12.70 14.20

\ii i) 7" 6 .lm 7.70 IU..10 11.60 12.50 14.00 15. 10 16 .90

i" '10 H.20 'uo I~.30 1.1 .80 15.00 16 .70 / 8.10 20.20

,) 110 rono 11.20 15.10 16.90 IH.30 20.4 0 22 . 10 24.60

, i 1 1 ~ 5 I UO 12.XO 17.10 19.10 20.80 23.10 25 . 10 27.90

xii) I ~O Ic .70 14.20 19.20 2 1.40 23.3 0 25 .90 28 . 10 31. 20

xiii) 160 1·!.bO 10..1 0 21.90 24.30 26 .60 29 .50 32 . 10 35.60

, i\ ) IllO 16.-10 IL 10 24.60 27.30 29.00 32. 10 36. 10 40.00

\\1 200 IX.20 cO.30 27AO 30.40 33.20 36 .80

!':(ll F - (he: \...llI lhi..: knc.·... ... to lcrcn ce-, h.rvc bee n calculated on the following basis:

" ) I 1II111 ;,In ranou 1). 1(" " ': nun. roun ded up In the nearest 0 .1 mm
0) .\ ICI ~· . 1 1 'n":fI:.I' ..: til \\ :111 rhickncs-, Ill' up In --0 ~. , j" penuiss ible fo r c' up to 10 mm, nod lip to a. I Se for e gre-ater than 10 mm. The mean of the

I1lC.I...urcrncn t ..h all. htH't: \ Cr. still he \..itlun the given finut deviauons.

he cxprexscd to the nearest 0.1 111 m . In case of dispute
conditioning shou ld he done at ~TC for -l h.

7.•'.1 Oval iry ,h all he me asured as the differen ce
between max imum ou ts ide diamet er and minimum
outxide diameter mcnsurcd at the "ame cross -sectio n
of th e p i pe . The measurement should he taken
minimum 300 mm away from the cut end.

7..t Length ofStraigh l Pipe

The length of the straight pipe shall he 3 to 6 m or as
agreed between the manu facturer and the purchaser
and a toleran ce of + 10 mrn is al lowe d on to tal length
of the pipe.

!!n SlJALAPPEARANC E

The internal and externa l surfaces of the pipes shall be
smooth. d ean and free from grooving and other defects.
The ends shall he clean ly cut and shall he square with
axis of the pipes. Slight shallow longitudinal grooves
or ir rcguluru ics in the wa ll thickness sha ll he
pcrmisxi blc provided that the wall thicknes-, remains
within the perrnis s ihlc limits.

I) PERFOR:\IA1'iCE REQURBIE!'lTS

9. t Hydraulic Characteristics (In tern al Creep
Rupture)

When subjected to internal hydrostatic pressure lest in
accordance with the procedure given in IS 12235 (Pan
S/Scc I) . the pipes under lest shall show no signs of
localized swelling, leakage or weepin g and shall not

-l

bur st dur in g the presc ribed test dura tion . Th e
temperature, duration of test and hydr ostati c stresses
for the test shall conform to Table 3.

Tab le 3 Requirements of Pipes for Internal
Hydrostatic Pressure Test

SI T es t Ex posu re T est T est Hydrost atic
No, Me d ium T emp- Duration (H oop)

erature h Stress

O( (Min Ml'a

Ho ldin g
Time)

(I) (2) (3) (4) (5) (6)

i) Acceptance Water 20 1 16.0
tes t

iiI Accep tance Water 95 22 4.3
test

iii) Type test Water 95 165 3.8
iv) Type test Ai r or 95 1 000 3.5

water

9.2 Fusion Compatibility

The manufacturer shall dem ons tra te that the pipe and
the fittings are fusible by testing strength of a socket
fusion joint of pipes for hydraul ic characteristics in
accordance with 9.1, and Table 3. SI No. (iii ).

9.3 Reversion Test

When tested in accordance with the procedure given
in IS 12235 (Part 5/Sec 1) at 135 ± 2°C for 120 ± 2
min in an air oven. the value of the lon gitudinal
reversion shall not be > 2 percent.

 



9A Impact Strenuth

Whe n t.:st.:J in accord an ce with rhc proce du re ~ I \ en
in Annex B. the total number of failures sha ll III II .:\'e,\ 1
10 percent of the spec imens tested .

9.5 Den sit y

When tested from corn po..ire sampl.: o fmini nunn three
pipes according to IS 12235 (Part 14 I . it ..ha ll Ill,'ellh,'
rcqurrc rn enr-, as g llL'n in 6.2.1 for the pil'~" u' e,1 I II

hot and co ld wat e r ,upply pipes I" ,,'p t hl .uk 1''1" " I .

whe reas in case pf hl.rc ], pipe.. Ihl' .lc n- uv "f Ih,' pip'"
sha ll he 900·925 kg/m '.

9.6 Mclt Flow Rate (MFRI

When tested from a composite sample Ilf minimum
three pipes acco rding to IS 133hO (Pan 4/S1', I I at
2300C with nominal load of 2,1() kg!'. \I FR ,hall
be $ 0.5 gil () min . and also shall not differ hy more
than 30 perc ent of the \IFR " f till: m.nc riul u..cd I II

manu facturing of pipe s ( .ICC 6.2.2 ).

9.7 Ca r bon Black Content and Dispersion

This lest is applicable on ly to the blac k pipe" \\'hc'll
tested in accorda nce with IS 2530. the car bon blac],
co nten t sha ll 01.' within 2.5 ± 0,5 percen t and till"
d ispersion of ca rbo n black ..hall be ..ati..fador~ ,

9.8 Thermal Stability by' Hvdrustutic Pressure
Testing

The pipe, when subjec ted to intern al h ~ dr ustatic
pre ssure test accordi ng to IS 1223 5 IPart l\/SeL' I ).
at I lDoe for 8 760 h hy apply ing a hoop stre .... of

1.9 MPa with wa te r as the pre ssuriz ing fluid an d air
as the oute r medium shall not hurst d ur ing the te st
per iod .

9.9 Opacity

When tested according to IS 12235 (Part 3) the wall of
the pla in pipe shall not transmit more than O.::! percent
of the visible light.

10 SAMPLll'iG. FREQl'E~CY OF TESTS :\~J}

CRITERIA FOR CO~FOR'IITY

IO.I Type Tests

10.1.1 Type tests arc inte nded to prine the su it;lbilit~

and perform an ce o f a new compo sition, a ne \\'
techn ique or a new size of a pipe. Such tests. therd, )re.
need be applied only when a change is made in p01ymn
co mposition or method of manufacture . or when a new
size of pipe is to be int roduced , E\'e ll if no change j ,

envisaged. type test sha ll be do ne at least onc e in two
yea rs on cach pressure rating and grade of pipe of the
highest size manufac tured during the per iod .

IS I:'NHI : 211l1N

Ill . I.:! Tlu cc "'lillI'''' '' of 11 11' sallie ' " l' . <.uru- I'lc''' II I' '
I 'tt ll l ~ ,lIId <.uuc ~! I; ld l' , 1'I1't'led at r.rnd.un , 11.1 11 be 1"'lnl
1',11 ,'II!lII'It,III,e \I ItIt the rcq uircun-nt-, Ill' Ihl' Ic"1

10.1.3 II ;11 1 Ihe ' allll'l \"> 1';\" the fl'\fIllIl' lllc'nl, oj Ih,'
1\pc Ic"1. the I ~ pI' ,\1the pll'l' unde r ,', 'n'l dl'!;I!lon vhall

be CI1I1 ..llll'r l'd c'l i ~ lbil' for t\'pe ;\1'1'1[1\ ;11

10,1A In (;1' " it ;III ~ PI' IhI' 'a llll' ''' ' (,III, I II Ihc' 11" 1. thv
ll', lln;: ; ll ll h Il I Jl ~. al II ' .11,,'1 1'11"11 , 111;1\ ,'.rli f, 'r 1I,·,1t
" IlIlI'I,', Ill\( "\,n'd lll~ Ihl' 111I ;:lIl;tl lllllllbl'l ,111.1 ' 11 ""'.-1

thc rn h . Ihl' I ~ 1',' "', t ",:,lIn If III 1I'I'I',tl 1" , 1. I h \ ' 11I~ k

1'lIll1re "'dl". Ihl' t ~ pc " I' pipe IIl1dl'l l'<llh lde l;tll"ll
<hal l bl' 1'''Il , idell'd l'Ii!!ib'" fOI l~pe apl' IIII.!!. If allY
of the 0,;1111 1'11' , lal" II I the repeat 11' .. 1'. Ihl' I ~ I'L',,11''I1l'
..hall 11 111 bc' app roved. The manufacturer llla ~ bl' ;" ked
til rc ..uhn ut the produc t lor type approval

10.15 Al the c'lId Ill' laltdit~ period ( lI o rrlla l l ~ tIL"
yeal' l "1 cur l irr a.. fIlay be lIen'''ary. tl1l' tl"t ill!!
authority may ,';tli for fre ..h sa III1'''''' Ior t~ I'e t\">t 1"1
the pu rpos e of typl' approva l.

10.1.6 The record .. of the type tl"l'> shall he madl'
.iv.u l.rb lc du ring l' ,\Iernal illsl' ectio ll of 10 1'> for the
a,cc'l' lallc'e le, I'>,

10.2 Acceptance Tt'sl s

W.2.1 Acceptance tc..t.. a re carried nut Oil ' aml' l,' ,
""!l:C1l:d Irom a 101 for the I'urp0 ,>\' lit accepl:tlll'l' ,,1
the lot.

1O.2.2/" 1{

All pipes of the <.unc size, s;lIne prcvvurc rating alld
same grade and also manufactu red e"elltially under
similar co ndi tion-, (If manufacturer. <hall constitu te a
lo t. For asc ertai ni ng co nfo rm ity of the lot to the
requirements n f th is spec ification. <ample.. shall he
se lec tcd in ucc o rd anc c with the pro vi s i o nx as
mentioned und er 10.2.3 and 10.2.4 and tcvted for
compliance .

10.2.3 Dimen sional and \ 'il/wl Requirem ents

10.2 .3 .1 The num be r of test xam plc .. ' ha ll he in
accordance wi th Table 4 ,

10.2.3 .2 The ..c pipe.. ..hall he -clcctcd at random from
the lot and in orde r t, l e n'ure thl.' rand "mne" o f
,elect Ion. a rand om numhel tahle ,ha ll be used,

10.2.3.3 The numb.:r of pipe..g ivcn for the fil'>! 'ampl.:
in col 4 of Tahk 4 ~ha l l he exa mined for diJl1 l.' n..ional
anJ \'Isual rc.:quire!T1cnt ' gil en in 7 anJ 8 , A pipe failing
tn ..ali..f~ any of thc..e requirements ,h all he considered
as defect ilc , The Int 'hall hL' decmed In halc ' :.Ili ' fil.'d
these rcquirenk' nts. if the numher ,,1 def':d il e , fou nd
in the fi rst ~ a l1J p lc is les s than o r eq ua l {(l th o:
co rre spo nding acceptance numbl.'r gi\elJ in col (, of
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12 MA RK ING

I I FREQUENCY OF TEST ING

shall be con sidered to have met the rcqui remcm s of
these lests, if none of the samples tested fails.

12.1.3 Indelible inkjet print on every meter throughout
the length of pipe in black/white co lour .

S
R

Sample Si,e for Tests

(3 )

3

No, of Pipes in the Lor

12l

t if' to 150
15 1 I" soo

50 I '<1 3200
> 3 200

SI~o,

I II

i)
ii )
ii i)
ill

Tab le 5 Sca le of Sampling for Requirements of
Hydraulic Characteristics, Reversion.

Carbon Black Content and Dispersion.
Density. Infl uence on Water Intended

for Human Consumption (Overall
Migration). T hermal Stability, Fusion

Com patihility and MFR

Hydraulic characteristics [Table 3. Sl No. (iii) and (ivj].

fusion compatibility, influence on water intended for
human consumption (overall migration) and thermal
stabil ity test s arc type te sts, Rest of all are acceptance
te sts, for the acceptance of the 101.

12.1 Each str aight length of pipe sha ll be clearly
marked with anyone of the following methods.

12.J.I Straight lengt h pipe at one end with indelibl e
ink/paint in black/white colour.

12.1.2 Hot embossed on black/white base on every
meter throughout the length of pipe in black/white
colour.

10.2.4 Hvd ru ul ic Cit II ru ctcri stics . Fu sion
COII/I'lll ihiIiIV, I<t'I' /'''.I' iOIl , Densit v. M FI< 1I 11t1 Carbon
ltlacl; Con tent/Dispersion 'Ii ·\I. lntluen c« on Hille,.
tntcndedfor HI/II/III1 Consumprion (( Ivcrall Migmlioll I ,

Therma l Stubilitv. Opucit»

1lI.2A. 1 The lot having satisfied dimcnsionul and
vivuul rcquiremcnrs shall he (ested for hyd raulic
cbaractcristicx. reversion. dcn~ity and MFR and opac ity.
In C ISI' of ~\ILtr heating system.. and other prolonged

o utdoor appli cut ion s. lhl' c arbon black co n te n t/
di spers ion requirement s ;11"<: alsn Itl he cons idered .

Table -l . The 101 ~h ,lll be deemed not 10 have met these
rcqur rcmcuts, if the number of defectives found in the
firvt -ample is gre.ucr than or equ al 10 the corresponding
rl' jec'lion number gil en in col 7 o f Table -l . It. h\111 ever ,
the number llf dcfectilc, found in the lir,t sample lie,
between the corrc ..ponding acceptance and re jecti on
uumbcr-, giwll in u.1 6 and 7 o f Table -1, the ,c cond
'ampk of the ,i l l' gi\cn in col -l of Ta ble -l -hall he
taken and examined for these rcqu ircmcnt« . The lot shall
hc co nsidered ((I have ,ali~lied the, l' requ irements, if
the number t If tll'fedll'C' found In the cum ulativc vampl,;
i.. k" th an or equal I II the l'(lrrl" polllling al'ccplanl'l'
number gill' lI in col (, o f rhc Table -1 : otherwi-e not.

to,2A.:! :\ separate sample ..izc for each of the tests
xha] ] he tal-en as s tipu la ted in Ta ble :' and ..elected at
rand orn from Ihc v.unp lc ulrc udv cx amincd fo r
dilllcl"i\lnal and visu.il inspccti un . :\11the pipe.. in each
" flltc sample ..ill' shall hc' (c..ted f1lrnl l11 plianc'c to the
requi rements fIll Hydruu lic c hurac tcr is tic-, (9 . 1),
Fusi\1I1 computibiliry (9.2) , Reversi on ( () .3 l. Impact
strength (9.4l, Density (9.5 I. :\IFR 19. 6 l, Opacity (9.9 ).
Carbon black content/dispersion (9 .7 ), Influence on
water intended for human consumption (overall
migrati on) (6.6 l. and Therma l stabil ity (9.Hl. The lot

Ta hle 4 Sca le of Sa mpl ing for Visual and Dimensional Requ ire ments
iCtau ses 10.2.3.1 and 10.2.3.3)

SI No, No. of Pipes in th e Sample Sample Cu mulative Acce ptance Rejection
LuI :'Iio. Size Sample Size No. No.

III , 2) ,,) (-I ) (5 ) (6) (7)
i l t Ip I,' ISO First 13 IJ 0 2

Secon d 13 26 I 2
iiI 1' 1 to 2 ~() lirst 20 20 0 3

S ~\.·\\nd 20 ~ ll 3 ~
ii i l : :'1 t\1 ,:\(10 Fir:oot 3: .1 2 I ~

Sec ond 3~ 64 ~ 5
;\ \ 5111 '<1 I 2011 FiN SO 50 2 5

S~": t \ r h.1 50 100 6 7
\) I 20 1h' ~ ~1l0 l' ir\1 ~ll 80 3 7

Seco nd ~o 160 8 9
\ i ) 3 201 I,' I II noo F!N I ~:\ 125 5 Q

Second J:!5 250 12 13
\ i i) III flOI and 31>0\ .: Fi~l 200 ~oo 7 II

Second 200 400 18 19

6

 



12.2 The marki ng on the pipe , ha ll" an y the f,' IlPII ill::
i II format i011 :

a ) Manufactun-r« n.nnc/rrudc -ruark :

h) PI'R pipe:

c ) SDR :

til Out s ide d ia mct c r ,lIld 1I1111 illlUIll \I a ll

thick ncx-: and

e) Lo t II UIllhe r/ Ha le h IIU IIlher. ,'PlIla 111111::
intormari on o f dale of m anutucru rc ,111.1
machine number,

IS ISHUI : 21lllH

12.J IUS Cl'rtilka tiu n 'larking

1'.'lch PIJ'c 111,ly ,11", he lila I ked 1IIIh (he Stalld.Jl d
\ Ltrk.

12..'.1 ll u- lis,' ,, ' th" St.uulard ~ lu rk Is !!PI ,'r1wd hy
th,' !'I' " \\! llIlS ,,' thl' HI/I"cUIl ot lnds.n: Sfti ll .J,nd, ..Id,
1'1)0:( , .111.1 11ll' RIIII'S ,111.1 R"!!IIL!l ll llh 111 ;lde thc n -uudc r.

The dl"l,II " p i "lllldil lllll\ unde r II hich the lI(clI,'e Ior
lh,' II' " ,,' ihc St,tIllLird \1;lrk tIlay be pan led tll
m,lIl1lbCllller, \I' prlldu cer.s lIlay h,' o bt .u ncd fr\lmlh,'
Bur",111pf lruh.m St.mdard -,

A;\:\EX A

IC!(I/ I.lI ' ..U( h )I

PP R PIPES - TDI PE RYIT HE ,\ :'\ 1> C() I~ HES PO:'\ I> I:'\(; PHESSl' HE DETAILS
(Fu r info rm at ion purpuses )

A-I When a PI'R pipillg sy stem is tll he op erated at ,I
varying degree o f tcmpcruturc-, .uid pres-ur,' \.

mav imum operurinp prl'ssur,'s as gi ven ill Table 6may
be appli clhlc .

Ta hir (, Allo wa ble :\tol:l.il11um O perating Pressures for Pipes

SI ....o. SDR II SUR ~ ..t SD I( /I SDR ~

A ~.
A A

r 'I r 'I r '\

k lll f' l' rc ... ... urc 1,''' '1' I t!""" "' \ J! l ' 1\' :111 1 l 'rt" ' ;,l t ' 1l"11l :' I tt l,.. .... ~ . ;! ..:

'C \ 11'" C \ 11 '., \ 1/'" ( \ 11 ',.

( I I (2, (.~ I , .t , \" " 'I ( 71 11'1 (I t I

' I I II 1"/ I II ~ p:, / Ii , ~ II ' ; - t-

ii) 20 I />, :11 ~ .;~ ~ f1 ': ~ ~ f l ~ IN

i ii ) .; 0 1.~ 7 ;0 0 ; 7 1, 0 o " ' ' II ,
~ ~... " ,

iq .til 1 15 .til I ~ I ~ /I o - ~ (l :! ' ,I_..'

' I 511 11 % ~ll ! .:;,
~ lJ ! ( ) ~ </I : .,,:(,

v i ) 60 II ~ 2 h fl I :}. t~O I .ll : ( If I ': '£1'"
v ii ) 70 0.": 70 () q;.- 7/1 ! " "7 11 : "- ,

v i ii ) ~O I) 3 (1 ~O IIh": ~( , 0 "7 ;-''It i ! l -ll'

ix) (1:' lJ .~ i 9 .' II ~ I ~ I ~ 0< : I ' ~ " fl ,'

ANNEX B

(Cla /1.\(' <)Al

TEST FO R 1' II'A('T STHE:,\(aH

(J· I In accordance with the requ iremen t- ~i' en in
Table 7, spcci mcn -, sh,dl be prepa red from Ihe pip.:\
eithe r in the form "I i' l r~ -cct i, \nSor of bdr' take n al' lI1 :'
the pipe axi- (st'c Fig. I ,. The Ic, 1 i-, til h~ ca rried out
on 'u ri-notched sa mple . The Jaile r shal l he take n f ro 1111

sections of pipe in leng ths of :"0 =: 1 01111 o r 120 =: 2
mm at point s spaced as evenly as pov- iblc around the
c ircu mfe re nce , The <pcci rnc n widt h spec ified in
Table 7 corresponds to dimension b in Fig , I .

7
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Tabl e 7 Dimensions of Specimen
I Clau It ' B- I )

Dista nce
Hctw een

Su pporh
0101

' U5
- U

HeightWidth(1 IIl "i"k D r.uuetcr \ \ al l rhi ....knc-,...

, / "
111111

Pi1'< Specime n

r - - - - - - - --""'-- - - - - - '" r--------..-A-.-------'"
l .ength

I ) I'l' "r
SJlt.·t:IIUCn

SI
'00,

I~ l (6) (7) (X)

Pipe section 100 -s, 2 mm long 70
~O ~ I 6 -r. 0.2 = " -lO
I~O i 2 15 t 0,5 10.5 Ma« 70

mnl

,II t 2 , 1 ; / H)
I ) ~~ "

Ii I ~ , ~ : -l .~

Ill) ~.; . -t . ~

mm 111 m n ll11

lhc lIl11'IIl ;t! and external ~ lI ,. f:I" " " f the ~p" ,'i lll l' n "

vh.ill no: hl' uuuh iucd itthe w.i l i thicknc-«, ,', dll"~ nil!
exceed Ill,:'i nun . Olhl'l\\ I' l' , IIK' l'\lc'rn ;1I ,mta"',, , h;1I 1
hl' mach ined unul the - pccu ncn tb icknc -, -, i" 10 ± O,S
111111. T he mach ined surfa, l'~ ,h;111 then be smoothed
lengthwise with tine eme ry paper ( III' grain sizl' Nil,
220 or fin er ).

Tcsung "hall be ca rried out on ten speci mens u"ing a
charpy unp uct restin g mac lune in accord ance with
IS 1.1 .160 (Part S/Sl',' :'\" hy u, ing ham mer having

l'nagy of 15 J and striking the spec imen flat wisc with
a velocity of .1.8 m/s, with the impac t applied either til
the extern al surface or the mach ined Iuce o f the
specimen, Testing shall be carried out at 0 ± 2°C.

It shall be esta blished wheth er the specimens fails , If
more than one speci men fails in this test, the lest shall
he repeated on further 20 specimens taken fro m the
same pipe , In this case . the total number o f failures
from the fi rst and second test s shall he evaluate d
together.
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