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Fire Fighting Sectional Committee, CED 22

FOREWORD

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

This standard covers general requirements regarding material, methods of tests, inspection and marking of different
types of CPVC fittings intended for use with chlorinated poly vinyl chloride pipes for automatic fire extinguishing
system. The use of CPVC fittings with standard BIS certification marking shall ensure adequate reliability and
quality assurance of CPVC piping systems for the installation of automatic fire extinguishing systems in our
country.

The following different fittings have been covered by this standard:

Elbow 90, Tees, Couplers, Cross Tee, Cap, Elbow 45, Red. Coupler, Red. Bush, Flanges, Plastic to
Metal Transition Tee, Plastic to Metal transition Elbow, Plastic to Metal transition Coupler, Plastic to
Metal transition Bush, Plastic to Metal transition Male Adapter, Plastic to Metal transition Female Adapter,
Plastic to Metal transition Tee.

This standard lays down specification for chlorinated polyvinyl chloride (CPVC) fittings to be used with CPVC
pipes as per IS 16088 : 2012 ‘Chlorinated polyvinyl chloride (CPVC) pipes for automatic sprinkler fire
extinguishing system — Specification’ meant for installation of automatic sprinkler fire extinguishing systems to
IS 15105 :2002 ‘Design and installation of fixed automatic sprinkler fire extinguishing systems — Code of
priactice’ for light hazard occupancies . These CPVC fittings are recommended for wet piping system only.

This standard is based on IS 16088 : 2012 and the dimension of CPVC pipe fittings covered in this standard are
in IPS (Iron Pipe Size) and are fully compatible with IS 16088.

The detailed recommendatory information regarding jointing for CPVC pipes with fittings procedure and
installation techniques for automatic sprinkler fire extinguishing system has been already provided in IS 16088.

The composition of the Committee responsible for the formulation of this standard is given in Annex G.

For the purpose of deciding whether the particular requirement of this standard is complied with the final value,
observed or calculated, expressing the results of a test or analysis, shall be rounded off in accordance with
IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places 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

CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE
FITTINGS FOR AUTOMATIC SPRINKLER FIRE
EXTINGUISHING SYSTEM — SPECIFICATION

1 SCOPE

This standard covers requirements, test methods and
methods of marking for chlorinated polyvinyl chloride
fittings to be used with CPVC pipes as per IS 16088
meant for installation of automatic sprinkler fire
extinguishing systems to IS 15105 for light hazard
occupancies. These CPVC fittings are recommended
for wet piping system only.

2 REFERENCES

The standards listed in Annex A contain provisions,
which through reference in this text constitute
provisions of this standard. At the time of publication
the editions indicated were valid. All standards are
subject to revision and parties to agreements based on
this standard are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated in Annex A.

3 TERMINOLOGY

For the purpose of this standard, the following
definitions shall apply.

3.1 Nominal Size (DN) — The numerical designation
for the size of a fitting which is a convenient round
number approximately equal to the manufacturing
dimensions in millimetres.

3.2 Inside Diameter of Socket at Entry (d;) —
Arithmetic mean of two measured inside diameters
perpendicular to each other at the entry of socket.

3.3 Inside Diameter of Socket at Shoulder (d,) —
Arithmetic mean of two measured inside diameters
perpendicular to each other at the shoulder(bottom) of
socket.

3.4 Out-of-Roundness (Ovality) — Difference
between the measured maximum inside diameter and
the measured minimum inside diameter in the same
cross Sectional plane of a socket.

3.5 Minimum Wall Thickness (e,,;,) — The minimum
value of the measurement of the wall thickness at any
point around the circumference of component.

3.6 Tolerance — The permitted variations of the
specified value of a quantity, expressed as the

difference between the permitted maximum and the
permitted minimum values.

3.7 Working Pressure (PN) — The numerical
designation of a fitting related to the mechanical
characteristics of that fitting used for reference
purposes.

3.8 Tests

3.8.1 Type Tests — Tests carried out whenever a change
is made in the composition or in the size in order to
establish the suitability and the performance capability
of the fitting.

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

3.9 Virgin Material — Material in such form as
granules or powder that has not been subjected to use
or processing other than that required for its
manufacture and to which no re-processible or
recyclable material(s) have been added.

3.10 Own Rework Material — Material prepared
from rejected unused fittings, including the runners
from the production of fitting, which will be
reprocessed in a manufacturer’s plant by a process such
as injection moulding and for which the complete
formulation is known.

3.11 Sprinkler System — The entire means of
providing sprinkler protection in the premises
comprising one or more sprinkler installation, the
fitting work to the installation and the water supply/
supplies except town mains and bodies of water such
as lakes or canals.

3.12 Installation, Wet Pipe Fitting — An installation
in which the fitting work is always charged with water.

3.13 Light Hazard Occupancies — Non-industrial
occupancies where the areas of rooms, corridors, halls,
etc, are not more than 125 m? and above are bounded
by masonry/ or RCC walls up to the roof and door
openings therein protected by doors.

3.14 Hangers — An assembly for suspending pipe
and fitting work from the elements of building
structure.
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3.15 Thermoplastic Compounds — Mixture of a
polymer with other ingredients such as fillers,
stabilizers, catalysts, processing aids, lubricants,
modifiers, pigments.

4 NOTATION

The following notation (symbols) shall apply in this
standard.

DN = nominal size
d, = inside diameter of the socket at entry

d, = inside diameter of the socket at shoulder
(bottom)

L = socket length

l, = free length

r = bending radius

z = laying length (Z — length)

o, = nominal angle of fitting

e .. = minimum wall thickness at any point
= nominal pressure (working pressure)

= material density
= hydrostatic stress

PN
fT = de-rating factor for water temperatures
p
c
o, = design stress

E

= radius at inside diameter of the socket at

entry
E. = chamber height at inside diameter of the
socket at entry

E_ = chamber height at inside diameter of the
socket at entry

5 CLASSIFICATION OF FITTINGS

The working pressure of fittings is 2.17 MPa (315 psi)
at 23°C and 1.21 MPa (175 psi) at 65°C.

6 COMPOSITION

6.1 The compound from which the fitting is produced
shall consist substantially of chlorinated polyvinyl
chloride to which may be added only those additives
that are needed to facilitate the manufacture of the
fitting and the production of sound and durable fitting
of good surface finish, mechanical strength and opacity
under conditions of use. None of these additives shall
be used separately or together in quantities sufficient
to constitute a toxic, organoleptic or microbial growth
hazard or materially to impair the fabrication, or to
impair the chemical, physical or mechanical properties
(in particular long-term mechanical strength and impact
strength) as defined in this standard.

6.2 Compound Properties

6.2.1 The compound shall meet the requirement of

IS 15225 for chlorinated polyvinyl chloride compound
used for fittings. It shall have minimum performance
designation of G.I1.108-3-3-3 as per designation system
given in 4.2 of IS 15225.

6.2.2 Compound Chlorine Content

The chlorinated polyvinyl chloride fittings compounds
containing additives such as modifiers, lubricants,
fillers, etc, from which the pipes are to be
manufactured, shall have chlorine content not less than
55 percent when tested as per Annex B of IS 15778.

6.2.3 Density

The chlorinated polyvinyl chloride fittings compounds
containing additives such as modifiers, lubricants,
fillers, etc, from which the pipes are to be
manufactured, shall have a density between
1500 kg/m* and 1 640 kg/m?3, when tested in
accordance with IS 13360 (Part 3/Sec 1).

7 DIMENSIONS OF FITTINGS

7.1 The inside diameter of the socket at entry, inside
diameter of the socket at shoulder (bottom), socket
length and wall thickness shall be as given in Table 1
and Table 2.

7.1.1 Diameter

The inside diameter of the socket at entry, inside
diameter of the socket at shoulder (bottom) as given
in Table 1 shall be measured according to the method
given in IS 12235 (Part 1).

7.1.2 Wall Thickness

The socket and wall thickness of the fittings shall be
as given in Table 1.

8 PHYSICAL
CHARACTERISTICS

AND CHEMICAL

8.1 Visual Appearance
The colour of the fitting shall be orange.

8.1.1 When viewed without magnification, the internal
and external surfaces of fittings shall be smooth, clean
and free from scoring, cavities and other surface defects
to an extent that would prevent conformance with this
standard. The material shall not contain visible
impurities. Slight variations in the appearance of the
colour shall be permitted.

8.2 Opacity

The wall of the plain fitting shall not transmit more
than 0.2 percent of the visible light falling on it when
tested in accordance with IS 12235 (Part 3).



Table 1 Inside Diameter of the Socket at
Shoulder (Bottom), Socket
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Entrty, Inside Diameter of the Socket at
Length and Wall Thickness

(Clauses 7.1 and 7.1.1)
All dimensions in millimetres.
€o L
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N | Nominal Socket Entrance Diameter Socket Bottom Diameter Socket Inside ‘Wall
No. Size dy dy Length, Diameter, Thickness
DN L D Min
mm ~ — — ~ — ~ o -~ —N—
Diameter Tolerance on Maximum Diameter Tolerance Maximum Min Min e €y
Nominal Out-of- on Nominal  Out-of-
Diameter Round Diameter Round
1) (2) (3) “4) (5) (6) ) (3) (&) (10) an a2
i) 20 26.90 0.10 0.5 26.60 0.10 0.5 18.30 17.70 290  3.60
ii) 25 33.70 0.13 0.5 33.30 0.13 0.5 22.20 23.10 340 420
iii) 32 42.40 0.13 0.6 42.00 0.13 0.6 23.80 31.20 3.60 4.50
iv) 40 48.60 0.15 0.6 48.10 0.15 0.6 34.90 36.70 5.10  6.40
V) 50 60.60 0.15 0.6 60.20 0.15 0.6 38.10 47.80 5.50  7.00
vi) 65 73.40 0.18 0.8 72.90 0.18 0.8 44.50 57.20 7.00 8.80
vii) 80 89.30 0.20 0.8 88.70 0.20 0.8 47.60 71.60 7.60  9.50

NOTE — In plastic to metal fittings — Such as Plastic to Met

al transition Tee, Plastic to Metal transition Elbow, Plastic to Metal

transition Coupler, Plastic to Metal transition Bush, Plastic to Metal transition Male Adapter, Plastic to Metal transition Female Adapter,
dimensions of sockets at plastic side should be as per Table 1 and dimensions at metal side should be as per manufacturer’s specification.

8.3 Stress Relief Test

The test specimen shall not show blisters, excessive
delamination or cracking or signs of weld line splitting
when tested in accordance with IS 12235 (Part 6). The
weld line or lines may become pronounced during the
test, but this shall not be deemed to constitute failure.

8.4 Vicat Softening Temperature

When tested by the method prescribed in IS 12235
(Part 2), the vicat softening temperature of the
specimen shall not be less than 108°C.

8.5 Density

When tested in accordance with IS 12235 (Part 14),
the density of the fittings shall be between 1 500 kg/m?
and 1 640 kg/m’.

8.6 Fire Exposure Test

CPVC pipes and fittings shall be fire tested for 10 min
as per the test procedure given in Annex B of IS 16088.
During the fire testing pipe and fittings assemblies shall
not burst, separate or leak and shall maintain the
sprinkler in the intended operating position. Following

the fire exposure, the pipe and fitting assemblies shall
withstand an internal hydrostatic pressure equal to the
maximum rated pressure for 5 min without rupture or
leaks.

8.7 Flammability Test

The CPVC specimen should be tested for flammability
test as per Annex C of IS 16088 and shall match the
V-0 rating. The specimen shall be prepared as per
Annex B of IS 15225.

9 MECHANICAL PROPERTIES
9.1 Hydrostatic Characteristics
9.1.1 Short Term

When subjected to internal hydrostatic pressure test in
accordance with the procedure given in Annex B, the
representative fitting sample shall withstand for 1 min
without rupture, separation or leakage at an internal
hydrostatic pressure of 5 times the rated pressure at
room temperature.

9.1.2 Long Term

When subjected to internal hydrostatic pressure test in
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Table 2 Minimum Laying Lengths (Z-Lengths) of Elbows, Tees and Couplers (Double-Sockets)
(Clause 7.1.2)

All dimensions in millimetres.

.
il
Z L
-‘ 1, N] g o z
N‘L i_ F N% ‘ NL iF 1—ﬁ S —t-—

| | |

3 | H

I r I

A) 90° ELBOW B) 45° ELBOW C) 90° TEE D) COUPLER
S1 Nominal Size Minimum Laying Lengths (Z-lengths) — Type of Fitting Couplers
No. DN A
- T
90° Elbow/ Plastic to 45° Elbow 90° TEE/Cross TEE/
Metal Transition Elbow Plastic to Metal transition Tee

1) (2 (3) (&) (5) (6)
i) 20 14.30 7.90 14.30 2.40
ii) 25 17.50 7.90 17.50 2.40
iii) 32 22.20 9.50 22.20 2.40
iv) 40 25.40 11.20 25.40 2.30
V) 50 31.80 16.00 31.80 2.30
vi) 65 38.10 17.50 38.10 4.80
vii) 80 46.00 19.10 46.00 4.80

NOTE — For fittings type other than above such as Cross Tee,

Cap, and Red. Coupler, Red. Bush, Flanges, Plastic to Metal transition

Tee, Plastic to Metal transition Elbow, Plastic to Metal transition Coupler, Plastic to Metal transition Bush, Plastic to Metal transition
Male Adapter, Plastic to Metal transition Female Adapter, the minimum laying length shall be also as per above table with respect to

corresponding sizes.

accordance with the procedure given Annex B, the
representative fitting sample shall withstand for 1 000 h
without rupture, separation or leakage at an internal
hydrostatic pressure of 2.55 MPa at 65°C.

9.2 Vibration Test

Representative pipe and fitting assemblies shall
withstand the effects of vibration for 30 h in accordance
with the procedure given in Annex C without
deterioration of performance characteristics. Following
the vibration test, each test assembly shall comply with
the short term test given in 9.1.1.

9.3 Ten Day Moist Ammonia Air Stress Cracking
Test

After being subjected to the conditions described in
Annex D, a representative brass part containing more
than 15 percent zinc shall show no evidence of cracking
when examined using 25 X magnification.

9.4 Flexural Strength

Representative pipe and fitting joints shall sustain a
bending moment as mentioned in Annex E.

10 SAMPLING AND CRITERIA FOR
CONFORMITY

The sampling procedure and criteria for conformity

shall be as given in Annex F.

11 MARKING

11.1 Marking elements shall be printed or formed
directly on the fitting in such a way that after storage,
handling, and installation legibility is maintained. The
marking shall show the following:

a) Manufacturer’s name or trade-mark;

b) Nominal fitting size;

¢) The word ‘CPVC’;

d) Batch or Lot number (or) Date/time of
manufacture; and

e) Class of fitting and pressure rating/

temperature.

11.2 BIS Certification Marking

Each fitting may also be marked with the Standard
Mark.

11.2.1 The use of the Standard Mark is governed by
the previsions of the Bureau of Indian Standards Act,
1986 and the Rules and Regulations made thereunder.
The details of conditions under which a license for the
use of the Standard Mark may be granted to the
manufacturers or the producers may be obtained from
the Bureau of Indian Standards.
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ANNEX A
(Clause 2)
LIST OF REFERRED INDIAN STANDARDS

1S No. Title 1S No. Title
4905 : 1968 Methods for random sampling 15105 : 2002 Design and installation of fixed
12235 Thermoplastic pipes and fittings — automatic sprinkler fire
Methods of test: extinguishing systems — Code of
(Part 1) : 2004 Measurement of dimensions practice
(Part 2) : 2004 Determination of vicat softening 15225 : 2002 Chlorinated polyvinyl chloride
temperature compounds used for pipes and
(Part 3) : 2004 Test for opacity fittings — Specification
(Part 6) : 2004  Stress relief test 15778 : 2007 Chlorinated poly vinyl chloride
(Part 14) : 2004 Determination of density/relative (CPVC) pipes for potable hot and
density (specific gravity) cold water distribution supplies —
13360 : (Part 3/ Plastics — Method of testing: Specification
Sec 1) : 1995  Part 3 Physical and dimensional 16088 : 2012 Chlorinated polyvinyl chloride
properties, Section 1 Determination (CPVC) pipe for automatic sprinkler
of density and relative density of fire extinguishing system —
non-cellular plastics Specification
ANNEX B

(Clauses 9.1.1 and 9.1.2)
SHORT TERM HYDROSTATIC PRESSURE TESTING

B-1 APPARATUS

Equipment which permits the application of an
internal hydrostatic pressure of 5 times the rated
pressure at room temperature for at least 30 min on
the fitting to be tested.

B-2 TEST SPECIMEN

B-2.1 Each test specimen shall consist of a fitting,
solvent welded to a section of pipe having a
minimum length of 250 mm and capable of
withstanding an internal pressure of at least 5 times
the rated pressure of the fitting. A period of at least
24 h shall be allowed to ensure satisfactory setting
of the joint.

B-2.2 Fitting fixtures or jigs are also allowed to
perform the test. In this case the procedure remains
same except there is no need of pipes to make
assemblies.

B-3 PROCEDURE

B-3.1 The free end of the pipe section shall be
connected to the hydrostatic pressure testing
equipment. The other end(s) of the test specimen shall
be closed by any appropriate means.

B-3.2 The test specimen thus assembled shall be
subjected for 1 min to an internal pressure of 5 times
the rated pressure of the fitting, at a temperature of
23 +2°C.

B-3.3 Thought the test, the specimen shall be
suspended or placed in such a manner that the induced
stress is not limited by external forces.

B-4 INTERPRETATION OF RESULTS

A fitting shall be considered as having passed the test
if it shows no signed of deterioration, leakage, fracture
or other failure under specified conditions. The test
shall be repeated if the pipe bursts or if the solvent-
welded joints leak.
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ANNEX C
(Clause 9.2)
VIBRATION TEST

C-1 Pipe and fitting assemblies shall withstand the
effects of vibration for 30 h without deterioration of
performance characteristics. Following the vibration
test, each test assembly shall comply with the
specified requirements given in the hydrostatic
pressure test (see 9.1.1).

C-2 For pipe and fitting sizes greater than nominal
1/2 inch, representative pipe and fitting arrangements,
assembled in accordance with the installation and
design manual and consisting of approximately 2 feet
(610 mm) lengths of pipe attached to each outlet of a
tee, are to be placed horizontally and attached to a
vibration table. The pipe branch lines are to be attached
to the vibration table on each side of the tee outlets in
accordance with the installation and design manual.
The side tee outlet branch line is to have a fitting on
the end of the branch line pipe and is to be supported
with a pipe support located near the end fitting. The
pipe support which is most expected to cause pipe
damage or abrasion is to be selected based on the type
of pipe supports specified in the installation and design
manual. The pipe support is to be located at the
maximum distance from the end fitting as specified in
the installation and design manual and attached to a

STEEL ANGLE\ il /BEAM CLAMP

T

/THREAD ROD

/HANGER
A

PIPE CLAMP
DIRECTION OF MOVEMENT \\
IS i

fixed (non-vibrating) support. A load equivalent to the
weight of a 4 feet (1.2 m) length of water-filled pipe is
to hang freely from the fitting located on the end of
the side outlet pipe branch line. See Fig. 1 for the
general test arrangement.

C-3 For nominal 1/2 inch pipe and fitting sizes,
representative pipe and fitting arrangements, assembled
in accordance with the installation and design manual
and consisting of approximately 2 feet (610 mm)
lengths of pipe, a multi-port manifold fitting, and a
multi-port sprinkler adapter fitting are to be placed
horizontally and attached to a vibration table. The outer
ports of the manifold fitting are to be attached to the
inner ports of the sprinkler adapter fitting with pipe.
The other ports of both the manifold fitting and
sprinkler adapter fitting are to be attached to pipe. The
sprinkler adapter fitting is to be attached to the vibration
table in accordance with the installation and design
manual. The manifold fitting and the outer pipe branch
lines of the sprinkler adapter fitting are to be attached
to a fixed (non vibrating) support. The inner pipe
branch lines of the manifold fitting are to be supported
near the end fitting with pipe supports attached to the
vibration table. The pipe supports which are most

STEEL

| SAMPLE

\
/

CHANNEL

WEIGHT

S3547

Fi1G. 1 GENERAL TEST ARRANGEMENT — VIBRATION TEST

6



expected to cause pipe damage or abrasion are to be
selected from those specified in the installation and
design manual.

C-4 For flexible piping products, representative pipe
and fitting arrangements, assembled in accordance with
the installation and design manual and consisting of
approximately 2 feet (610 mm) lengths of pipe are to
be bent to the minimum bending radius specified in
the installation and design manual and attached to a
vibration table. One end of the pipe is to be attached to
the vibration table and the other end is to be attached
to a fixed (non vibrating) support. The pipe supports
which are most expected to cause pipe damage or
abrasion are to be selected from those specified in the
installation and design manual.

C-5 Unpressurized sample assemblies are to be
subjected to a vibration of 0.02 inch (0.51 mm)
amplitude at a varying frequency ranging from 18 to
37 Hz for a period of 5 h. The cycle period is to be
25 +5 s. If one or more resonant points are clearly
detectable, the assemblies are to be vibrated at that
frequency or frequencies for periods of the remaining
25 h of the test proportionate to the number of resonant

IS 16534 : 2017

frequencies discovered. If no resonant frequency is
detected, then tests are to be conducted at the
amplitudes, frequencies, and time periods noted in
Table 3. Amplitude is the maximum displacement of
sinusoidal motion from position of rest or one-half of
the total table displacement.

Table 3 Amplitude of Vibration
(Clause C-5)

S1 Amplitude Total Frequency Time
No. inch (mm) Displacement Hz h
inch (mm)
1) (2 (3) “4) (5)
_1_) 0.010 (0.25) 0.020 (0.51) 28 5
i) 0.020(0.51)  0.040 (1.02) 28 5
1_“) 0.075 (1.90) 0.150 (3.81) 28 5
V) 0.020 0.51) 0.040 (1.02) 18-37 5
(variable)
V) 0.035(0.89) 0.070 (1.78) 18-37 5
(variable)

C-6 After being subjected to the required vibration, the
sample is to be examined for wear or damage, and then
subjected to the Hydrostatic Pressure Test (see 9.1.1).

ANNEX D
(Clause 9.3)
TEN DAY MOIST AMMONIA AIR STRESS CRACKING TEST

D-1 After being subjected to the conditions described
in D-2 to D-4, a brass part containing more than
15 percent zinc shall show no evidence of cracking
when examined using 25 X magnification.

Exception: Cracking is allowed when it does not impact
the ability of the product to comply with the
requirements of this standard.

D-2 Each test sample is to be subjected to the physical
stresses normally imposed on or within a part as the
result of assembly with other components. Such
stresses are to be applied to the sample prior to and
maintained during the test. Samples with threads,
intended to be used for installing the product in the
field, are to have the threads engaged and tightened to
the torque specified in Table 4. Teflon tape or pipe
compounds are not to be used on the threads.

D-3 Three samples are to be degreased and then
continuously exposed in a set position for ten days to a
moist ammonia-air mixture maintained in a glass chamber
12+1 x 12+ 1 by 12+ 1 inches (304.8 £ 25.4 x
304.8 +25.4 x 304.8 £ 25.4 mm) having a glass cover.

Table 4 Torque Requirements for Threaded
Connections
(Clause D-2)

S1 Nominal Size Torque

No. Inch (mm) — - = -
pound-inches (N'm)

) @) 3 “

i) Ya  (20) 600 (68)

i) 1 (25 1200 (136)

iii) 1% (32) 1450 (164)

iv) 14 (40) 1550 (175)

v) 2 (50) 1650 (186)

vi) 3 (80) 1 800 (203)

D-4 600 ml of aqueous ammonia having a specific
gravity of 0.94 is to be maintained at the bottom the
glass chamber below the samples. The samples are to

be positioned 1.5%° inch (38.1%}*” mm) above the

aqueous ammonia solution and supported by an inert
tray. The moist ammonia-air mixture in the chamber is
to be maintained at atmospheric pressure and at a
temperature of 93 + 2°F (34 = 1°C).
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ANNEX E
(Clause 9.4.1)
FLEXURAL STRENGTH

E-1 Representative samples of piping joints shall
sustain a bending moment equivalent to twice the
weight of the water filled pipe over twice the hanger
spacing distance without kinking, leaking, or other
signs of permanent damage.

E-2 The samples are to be installed using two pipe
hangers that are located at twice the maximum spacing
as specified in Table 7 of IS 16088. The pipe joint is to
be centered between hangers. The pipe assembly is to
be filled with water and pressurized to the rated pressure.

spacing’s with a corresponding increase in applied load
to achieve an equivalent bending moment is also
allowed, using the following formula:

p= (ZWLf —wl: )/2Lt

where
P = point load to be applied in pounds;

w = weight per unit length of water filled pipe
in pounds per feet;

A point load of one-half the weight of the water filled L, = twice the maximum support spacing distance
pipe between the hangers is to be applied to the sample specified in Table 7 of IS 16088; and
at the genter pgmt between the two hangers and held I, = the distance between supports in test set-up
for 1 min (see Fig. 2). A test method using shorter hanger in feet
HANGER DESIGN
PER MANUFACTURER'S
INSTRUCTIONS
x PIPE
FITTING
P
Lt/2
Lt

F1G. 2 FLEXURAL

TEST CONFIGURATION
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ANNEX F
(Clause 10)
SAMPLING AND CRITERIA FOR CONFORMITY

F-1 ACCEPTANCE TESTS

F-1.1 Acceptance tests are carried out on samples selected
from a lot for the purpose of acceptance of the lot.

F-1.2 Lot

All CPVC fittings in a single consignment of the same
class, same size and manufactured under essentially
similar conditions shall constitute a lot.

F-1.3 For ascertaining conformity of the lot to the
requirements of the specification, samples shall be
tested from each lot separately.

F-1.4 Visual and Dimensional Requirements

F-1.4.1 The number of test samples to be taken from a
lot shall depend on the size of the lot and nominal
diameter of the fittings, and shall be in accordance with
Table 5.

F-1.4.2 These fittings shall be selected at random from
the lot and in order to ensure the randomness of
selection, a random number table shall be used. For
guidance and use of random number tables, IS 4905
may be referred to. In the absence of a random number
table, the following procedure may be adopted:

Starting from any fitting in the lot, count them as 1, 2,
3, etc, up to  and so on, where 7 is the integral part of
N/n, N being the number of fittings in the lot, and n
the number of fittings in the sample. Every 7-th fitting
so counted shall be withdrawn so as to constitute the
required sample size.

F-1.4.3 The number of fittings given for the first sample
in col 4 of Table 5, shall be taken from the lot and
examined for visual and dimensional requirements
given in 7 and 8.1. A fitting failing to satisfy any of

these requirements shall be considered as defective.
The lot shall be deemed to have satisfied these
requirements, if the number of defectives found in the
first sample is less than or equal to the corresponding
acceptance number given in col 6 of Table 5. The lot
shall be deemed not to have met these requirements, if
the number of defectives found in the first sample is
greater than or equal to the corresponding rejection
number given in col 7 of Table 5. If, however, the
number of defectives found in the first sample lies
between the corresponding acceptance and rejection
numbers given in col 6 and col 7 of Table 5, a second
sample of the size given in col 4 of Table 5 shall be
taken and examined for these requirements. The lot
shall be considered to have satisfied these
requirements, if the cumulative sample is less than or
equal to the corresponding acceptance number given
in col 6 of Table 5, otherwise not.

F-1.5 Stress Relief Test

F-1.5.1 The lot, having satisfied visual and dimensional
requirements, shall be tested for stress relief test as
given in 8.3.

F-1.5.2 For this purpose, the number of fitting given
for the first sample in col 3 of Table 6 shall be taken
from the lot. The sample fitting failing the Stress
Relief Test test shall be considered as defective. The
lot shall be deemed to have met the requirements
given in this standard for the Stress Relief-Test, if
the number of defectives found in the first sample is
less than or equal to the corresponding acceptance
number given in col 6 of Table 6. This lot shall be
deemed not to have met these requirements, if the
number of defectives found in the first sample is
greater than or equal to the corresponding rejection

Table 5 Scale of Sampling for Visual Appearance and Dimensional Requirements
(Clauses F-1.4.1 and F-1.4.3)

S No. of Fittings in Sample Sample Cumulative Acceptance Rejection
No. the Lot Number Size Sample Size Number Number
(O] @ 3 “ (€] 6) )

i) Up to 1000 First 13 13 0 2

Second 13 26 1 2

i) 1001 to 3 000 First 20 20 0 2

Second 20 40 1 2
iii) 3001 to 1 0000 First 32 32 0 3
Second 32 64 3 4
iv) 10 001 and above First 50 50 1 4
Second 50 100 4 5
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Table 6 Scale of Sampling for Stress Relief, Vicat Softening Temperature and Density Test
(Clauses F-1.5.2, F-1.6.2 and F-1.7.2)

S1 Number of Fittings Sample Sample Cumulative Acceptance Rejection
No. in the Lot Number Size Sample Size Number Number
O] @ 3 “ ()] 6 O]
i) Up to 1 000 First 5 5 0 2
Second 5 10 1 2
i) 1001 to 3 000 First 8 8 0 2
Second 8 16 1 2
iif) 3001 to 10 000 First 13 13 0 2
Second 13 26 1 2
iv) 10 001 and above First 20 20 0 3
Second 20 40 3 4

number given in col 7 of Table 6. If, however, the
number of defectives in the first sample lies between
the corresponding acceptance and rejection numbers
given in col 6 and col 7 of Table 6, a second sample
of size given in col 4 of Table 6 shall be taken and
examined for the requirement. The lot shall be
considered to have satisfied the requirements, if the
number of defectives found in the cumulative sample
is less than or equal to the corresponding acceptance
number given in col 6 of Table 6, otherwise not.

F-1.6 Vicat Softening Test

F-1.6.1 The lot, having satisfied visual and dimensional
requirements shall be tested for Vicat softening
temperature as given in 8.4.

F-1.6.2 For this purpose, the procedure adopted for
sampling and criteria for conformity shall be the same
as that for stress relief test under F-1.5.2 using Table 6.

F-1.7 Density

F-1.7.1 The lot, having satisfied the visual and
dimensional requirements, shall be tested for density
as given in 8.5.

F-1.7.2 For this purpose, the procedure adopted for
sampling and criteria for conformity shall be the same
as that for stress relief test under F-1.5.2 using Table 6.

F-1.8 Short Term Hydrostatic Pressure Test

F-1.8.1 The lot, having been found satisfactory
according to F-1.4, F-1.5, F-1.6, and F-1.7, shall be
subjected to the requirements of the acceptance test
for internal hydrostatic pressure as given in 9.1.1. The
number of fittings to be taken from the lot shall depend
on the size of the lot and shall be according to Table 7.

F-1.8.2 The fittings shall be taken at random from the
lot. In order to ensure the randomness of selection,
procedures given in IS 4905 may be followed.

F-1-8.3 Number of Tests and Criteria for Conformity
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The number of test samples shall be as given in Table 7.
The lot shall be considered to have satisfied the
requirements for this test, if the number of test samples
failing in this requirement is equal to the corresponding
acceptance number given in col 3 of Table 7.

Table 7 Scale of Sampling for Internal
Hydrostatic Test
(Clauses F-1.8.1 and F-1.8.3)

SI  Number of Fittings Sample Acceptance
No. in the Lot Size Number
() @ 3 “
i) Up to 3 000 2 0
i) 3001 to 10 000 3 0
iii) 10 001 and above 5 0

F-2 TYPE TESTS

F-2.1 Type tests are intended to prove the suitability
and performance of a new composition or a new size
of fitting. Such tests, therefore, need to be applied only
when a change is made in polymer composition or
when a new size of fitting is be introduced. Type tests
for compliance with 6.2.1, 6.2.2, 8.6, 8.7, 9.1.2, 9.3
and 9.4 shall be carried out.

F-2.2 Performance Designation and Chlorine
Content

For this test, the manufacturer or the supplier shall
furnish to the testing authority one sample of the fitting
of any size or CPVC compound as mentioned in 6.

F-2.2.1 The sample so selected shall be tested for
compliance with requirements for performance
designation as mentioned in 6.2.1 and chlorine content
as mentioned in 6.2.2.

F-2.2.2 If the sample passes the requirements of the
test, the class of the fitting under consideration shall
be considered to be eligible for approval, which shall
be valid for a period of one year.



F-2.2.3 In case the sample fails in the test, the testing
authority, at its discretion, may call for a fresh sample
and subject the same to test. If the sample passes the
repeat test, the class of fitting under consideration shall
be considered eligible for approval. If the sample fails
in the repeat test, the type of fitting shall not be
approved. The manufacturer or the supplier may be
asked to improve the design and resubmit the product
for type approval.

F-2.2.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for a fresh sample for test for the purpose of type
approval.

F-2.3 Opacity

For this test, the manufacturer or the supplier shall
furnish to the testing authority one sample of the fitting
of the thinnest wall section, selected preferably from a
regular production lot.

F-2.3.1 The sample so selected shall be tested for
compliance with requirements for opacity as given
in 8.2.

F-2.3.2 If the sample passes the requirements of the
opacity test, the class of the fitting under consideration
shall be considered to be eligible for approval, which
shall be valid for a period of one year.

F-2.3.3 In case the sample fails in the test, the testing
authority, at its discretion, may call for a fresh sample
and subject the same to the opacity test. If the sample
passes the repeat test, the class of fitting under
consideration shall be considered eligible for approval.
If the sample fails in the repeat test, the class of fitting
shall not be approved. The manufacturer or the supplier
may be asked to improve the design and resubmit the
product for type approval.

F-2.3.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for a fresh sample for opacity test for the purpose
of type approval.

F-2.4 Fire Exposure Test

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample of fitting
of any size preferably 40 mm (12") for testing.

F-2.4.1 The sample so selected shall be tested for
compliance with the requirements of type test given
in 8.6.

F-2.4.2 If the sample pass the requirement of the
quality test, the class of fitting under consideration shall
be considered to be eligible for type approval which
shall be normally valid for a period of 1 year.

F-2.4.3 In case the sample fails in this test, the testing
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authority, at its discretion, may call for fresh sample
not exceeding the original number and subject them to
the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for type
approval. If sample fail in the repeat tests, the class of
fitting shall not be approved. The manufacturer or the
supplier may be asked to improve the design and
resubmit the product for type approval.

F-2.4.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.

F-2.5 Flammability Test

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample as per
specimen requirements of 8.7.

F-2.5.1 The sample so selected shall be tested for
compliance with the requirements of type test given
in 8.7.

F-2.5.2 If the sample pass the requirement of the quality
test, the class of fitting under consideration shall be
considered to be eligible for type approval which shall
be normally valid for a period of 1 year.

F-2.5.3 In case the sample fails in this test, the testing
authority, at its discretion, may call for fresh sample
not exceeding the original numbers and subject them
to the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for type
approval. If any of the sample fail in the repeat tests,
the class of fitting shall not be approved. The
manufacturer or the supplier may be asked to improve
the design and resubmit the product for type approval.

F-2.5.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.

F-2.6 Long Term Hydrostatic Testing

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample of any fitting
size.

F-2.6.1 The sample so selected shall be tested for
compliance with the requirements of type test given
in 9.1.2.

F-2.6.2 If the sample pass the requirement of the quality
test, the class of fitting under consideration shall be
considered to be eligible for type approval which shall
be normally valid for a period of one year.

F-2.6.3 In case the sample fails in this test, the testing
authority, at its discretion, may call for fresh sample
not exceeding the original numbers and subject them
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to the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for
type approval. If any of the sample fail in the repeat
tests, the class of fitting shall not be approved. The
manufacturer or the supplier may be asked to
improve the design and resubmit the product for type
approval.

F-2.6.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.

F-2.7 Vibration Test

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample as per
specimen requirements of 9.2.

F-2.7.1 The sample so selected shall be tested for
compliance with the requirements of type test given
in 9.2

F-2.7.2 If the sample pass the requirement of the quality
test, the class of fitting under consideration shall be
considered to be eligible for type approval which shall
be normally valid for a period of one year.

F-2.7.3 In case the sample fails in this test, the testing
authority, at its discretion, may call for fresh sample
not exceeding the original numbers and subject them
to the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for type
approval. If any of the sample fail in the repeat tests,
the class of fitting shall not be approved. The
manufacturer or the supplier may be asked to improve
the design and resubmit the product for type approval.

F-2.7.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.

F-2.8 Ten Day Moist Ammonia Air Stress Cracking
Test

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample as per
specimen requirements of 9.3.

F-2.8.1 The sample so selected shall be tested for
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compliance with the requirements of type test given in 9.3.

F-2.8.2 If the sample pass the requirement of the quality
test, the class of fitting under consideration shall be
considered to be eligible for type approval which shall
be normally valid for a period of one year.

F-2.8.3 In case the sample fails in this test, the testing
authority, at its discretion, may call for fresh sample
not exceeding the original numbers and subject them
to the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for type
approval. If any of the sample fail in the repeat tests,
the class of fitting shall not be approved. The
manufacturer or the supplier may be asked to improve
the design and resubmit the product for type approval.

F-2.8.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.

F-2.9 Flexural Strength Test

For this type test, the manufacturer or the supplier shall
furnish to the testing authority, one sample as per
requirements of 9.4.

F-2.9.1 The sample so selected shall be tested for
compliance with the requirements of type test given
in 9.4.

F-2.9.2 If the sample pass the requirement of the
quality test, the class of fitting under consideration shall
be considered to be eligible for type approval which
shall be normally valid for a period of one year.

F-2.9.3 In case the sample fails in this test, the testing
authority, at its discretion, may call for fresh sample
not exceeding the original numbers and subject them
to the type test. If, in the repeat test no single failure
occurs, the class of fitting shall be considered for type
approval. If any of the sample fail in the repeat tests,
the class of fitting shall not be approved. The
manufacturer or the supplier may be asked to improve
the design and resubmit the product for type approval.

F-2.9.4 At the end of the validity period (normally one
year) or earlier, if necessary, the testing authority may
call for fresh samples for type test for the purpose of
type approval.
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ANNEX G
(Foreword)
COMMITTEE COMPOSITION

Fire Fighting Sectional Committee, CED 22

Organization

Ministry of Home Affairs, New Delhi

Aerostar Helmets Limited, New Delhi
Agni Controls, Chennai

Airport Authority of India, New Delhi

Bhabha Atomic Research Centre, Mumbai
Brijbasi Hitech Udyog Ltd, New Delhi

Building Fire Research Centre, Mysore

Central Building Research Institute, Roorkee

Central Industrial Security Force, New Delhi

Central Public Works Department, New Delhi

Centre for Fire & Explosive Environment Safety (DIFR), New Delhi

Chennai Petroleum Corporation Ltd, Chennai

Chhatariya Rubber & Chemicals Industries, Mumbai

Controllerate of Quality Assurance, Pune

Council of Architecture, New Delhi
Delhi Development Authority, New Delhi

Delhi Fire Services, New Delhi

Directorate of Fire and Emergency Services, Goa

Engineer-in-Chief’s Branch, New Delhi

Engineers India Ltd, New Delhi

F.M. Engineering International India Branch, Bengaluru

Fire & Emergency Services, J&K, Srinagar
Fire Protection Association of India, Mumbai

GAIL (India) Limited, New Delhi

Gunnebo India Pvt Limited, Chennai

H.D. Fire Protect Co, Thane

Indian Oil Corporation Limited, Noida

Institution of Fire Engineers, New Delhi
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Representative(s)

Surt D K Suami (Chairman)

Surr KuLnt S. ARORA
SHr1 D. BALACHANDRAN

SHr1 SuBHASH KUMAR
Sur1 P. K. DEsHMUKH (Alternate)

CHIEF FIRE OFFICER

SHrRI MAHESH C. AGGARWAL
SHr1 RAJESH K. AGGARWAL (Alternate)

Dr N. SuresH
SHRI Y. M. MANJUNATH (Alternate)

Dr R. S. CHIMOTE
SHRI SURVIR SINGH (Alternate)

Dr K. C. WaADHWA
SHr1 S. D. INGLE (Alternate)

SR CHAITANYA KUMAR VERMA
Suri D. K. Turant (4lternate)

Surr V. K. SHARMA
Suri M. K. JAIN (Alternate)

Surr J. P. K. HepaT

SHrr S. A. HAVELIWALA
Sur1 H. S. HAVELIWALA (Alternate)

CoL V. V. Kapam
CoL N. K. N. Rao (Alternate)

PRESIDENT

SHRI SANDIP MEHTA
Surr S.K. Satua

Suri A. K. SHARMA
Dr G. C. Misra (Alternate)

SHRI ASHOK MENON
SHRI RAJENDRA A. HALDANKAR (Alternate)

Dr Ram VERMA
Sur1 V. K. GuraTi (Alternate)

Suri R. B. BHuTDA
SHr1 VipaN GOEL (Alternate)

SHr1 SumiT KHANNA
SHRI PrRASAD KULKARNI (A4lternate)

Dr G. A. Buar
PRESIDENT

Sur1 S. P. GArG
SHr1 SANJEEV KUuMAR KALKAL (A4lternate)

Suri K. ARUL PRAKASH
SHRI RAJESH SHARMA (Alternate)

Suri HarisH N. DHARAMSHI
Sur1 K. T. CHAUDHARI (Alternate)

SHr1 AAsHIsSH R GOKHALE

PRESIDENT
GENERAL SECRETARY (Alternate)
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Organization

K. V. Fire Chemicals (India) Pvt Ltd, Navi Mumbai

Karnataka State Fire and Emergency Services, Bengaluru

Maharashtra Fire Services, Mumbai

Mumbai Fire Brigade, Mumbai

National Fire Service College, Nagpur
National Institute of Engineering, Mysore

National Thermal Power Corporation, New Delhi

Newage Industries, Mumbai

Oil Industry Safety Directorate, New Delhi
Prakash Suraksha Devices, Delhi

Reliance Industries Limited, Mumbai

RESQ Technologies, Ahmedabad

Safex Fire Services Limited, Mumbai

Shah Bhogilal Jethalal & Bros, Ahmedabad

State Bank of India, Mumbai
Surex Production and Sales Private Limited, Kolkata

Swastik Synergy Engineering Pvt Ltd, Mumbai

Tamil Nadu Fire and Rescue Services Department, Chennai

Tyco Fire & Security India Pvt Ltd, Mumbai

UL India Pvt Limited, Bengaluru

Uttar Pradesh Fire Services, Lucknow

Wadia Body Builders

West Bengal Fire and Emergency Service, Kolkata

Zenith Fire Services (India) Pvt Ltd, Mumbai

In personal capacity (B-152, Ist Floor, East of Kailash,
New Delhi)

In personal capacity (K-33-4, Green Park, New Delhi)
In personal capacity (P/4, Belgacuta Villa, Kolkata)

In personal capacity (4-45, Sector-70, Noida)

In personal capacity (4-347, Defence Colony, New Delhi)

In personal capacity (SJR Verity, VIVA-305, Amrita College
Road, Bangalore)

BIS Directorate General

Representative(s)

SHRI RAJESH H. SABADRA
SHr1 Upay K. SHROFF (Alternate)

Suri K. U. RAMEsH
SHr1 K. SriNIVAsSA (Alternate)

SHrRI M. V. DESHMUKH
SHrI S. S. WaRIcK (Alternate)

SHri S. V. JosHi
SHr1 S. H. NESRIKAR (Alternate)

DIRECTOR
Dr N. SuresH

SHri S. K. JHA
SHRI SANJAY VERMA (Alternate)

SHRI ASHOK M. SHAH
SHRI SHETUL A. SHAH (Alternate)

SHri S. K. Nanpy

SHRI PRAMOD PRAKASH
SHRI AMOD PRAKASH (Alternate)

SHRI VARADENDRA KOTI
SR UMESH KHANDALKAR (Alternate)

SHrRI RoHiT V. SHAH

SHRI JITENDRA SHAH
SHRI SANDIP SHAH (Alternate)

SHRI MUKESH M. SHAH
SHRI ABHAY D PURANDARE (A/fernate)

SHRI ViAYy S. NALHE
SHrR1 DEBASHIS NEOGI

SHRI MUKESH D. SHaH
SHRr1 KUNAL ZATAKIA (Alternate)

SHRI S. VIJAYASEKAR
SHRIMATI N. Priva (Alternate)

SHRI MANOJ SHENOY
SHRI RivAzupDIN SIDDIQUI (A4lfernate)

SHRI JAGDISH V.
SHri S. P. Ty Kumar BEHARA (Alternate)

Suri P. K. Rao
SHRI AMAN SHARMA (Alternate)

REPRESENTATIVE

SHrr D. P. Biswas
SHrI G. K. BHATTACHARYA (Alternate)

Suri B. C. SHAH
Suri D. C. SHAH (Alternate)

SHrRI HEMANT KumAR

Suri S. K. DHERI
Suri S. N. Kunpu
Dr H. S. KaPrRwAN
Suri R. C. SHARMA

Suri T. R. A. KRISHNAN

Surt B. K. SmHa, Scientist ‘E” & Head (Civil Engg)

[Representing Director General (Ex-officio)]

Member Secretary
SHRI SRIKANTH Y AJJALA
Scientist ‘C* (Civil Engg), BIS
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Fire Detection Alarms and Suppression System Subcommittee, CED 22:4

Organization
Ministry of Home Affairs, New Delhi
Agni Control, Chennai
Astral Polytechnik Ltd, Ahmedabad

Bhabha Atomic Research Centre, Mumbai

Central Building Research Institute, Roorkee

Central Public Works Department, New Delhi

Centre for Fire & Explosive Environment Safety (DFIR), Delhi

Chennai Petroleum Corporation Ltd, Chennai

Controllerate of Quality Assurance, Pune

Delhi Fire Services, New Delhi

Engineers India Ltd, New Delhi

Gunnebo Steelage Industry Ltd, Chennai

Institution of Fire Engineers (India), New Delhi

Municipal Corporation of Greater Bombay, Mumbai

National Thermal Power Corporation, New Delhi

Newage Industries, Mumbai

Nitin Fire Proetection Industries Ltd, Mumbai

Prakash Suraksha Devices, New Delhi

Reliance Industries Limited, Mumbai

Steel Authority of India, Salem
Tyco Fire & Security India Pvt Ltd, Mumbai

West Bengal Fire and Emergency Service, Kolkata

In personal capacity (K-33-4, Green Park, New Delhi)

In personal capacity (4-45, Sector-70, Noida)

In personal capacity (4-347, Defence Colony, New Delhi)
In personal capacity (SJR Verity, VIVA-305, Amrita College

Road, Bengaluru)

15

Representative(s)
Suri D. K. Suami (Convener)
SHrRI D. BALACHANDRAN

Surr KANWAR A. SINGH
SHRI MANOJ DHAR (Alternate)

CHIEF FIRE OFFICER

Surr R. S. CHIMOTE
SHr1 Ranv GoeL (Alternate)

SR CHAITANYA KUMAR VERMA
Suri D. K. Turani (4lternate)

Surr V. K. SHARMA
Suri M. K. JAIN (Alternate)

Sur1 J. P. K. Hepat

CoL V. V. Kapam
CoL N. K. N. Rao (4lternate)

Suri A. K. SHARMA
Dr G. C. Misra (Alternate)

Suri R. B. BHuTDA
SHr1 VipaN GOEL (Alternate)

SHRI G. PARTHASARATHY

PRESIDENT
GENERAL SECRETARY (Alternate)

CHIEF FIRE OFFICER
Deputy CHIEF FIRE OFFICER (Alternate)

Suri D. K. SURYANARAYAN

SHRI ASHOK M. SHAH
SHRI SHETUL A. SHAH (Alternate)

SHr NITIN M. SHAH
SHRI PRAVIN SHAH (Alternate)

SHRI PRAMOD PRrAKASH

SHRI VERENDRA KOTI
Sur1 UMESH KHANDALKAR (Alternate)

Surr D. KUMARESAN

SHRI MANOJ SHENOY
SHRI RivAzuppIN SippIQUI (A4lfernate)

Suri D. P. Biswas
SHr1 G. K. BHATTACHARYA (Alternate)

Surr S. K. DHERI
Dr H. S. KAPRWAN
Suri R. C. SHARMA

Surr T. R. A. KRrISHNAN
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