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FOREWORD
This Malaysian Standard was developed by the Technical Committee on Plastics Tanks under
the authority of the Industry Standards Committee on Plastics and Plastics Products.

This Malaysian Standard is the first revision of MS 1241, Specification for fibreglass water
tanks-effective capacity of less than 2000 litres.

Major modifications in this revision are as follows:

a) increase in the capacity of the tank to 100 000 litres and below;

b) introduction of Clause 2 on normative references;

C) addition of new terms and definitions;

d) addition of dimension requirements;

e) reclassification of test requirements to routine and type tests;

f) addition of sampling size and frequency for each test requirements;
0) introduction of Subclause 6.3 on frequency of re-evaluation test;

h) inclusion of Annex E on foundation and installation as informative annex; and
i) deletion of Clause 5 on Design and manufacture.

This Malaysian Standard cancels and replaces MS 1241:1991.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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MS 1241:2011

One-piece glass fibre reinforced polyester (GRP) water tanks - Nominal
capacity of 100 000 litres and below - Specification (First revision)

1 Scope

This Malaysian Standard specifies requirements for one-piece rectangular and vertical
cylindrical glass fibre reinforced polyester (GRP) tanks subjected only to hydrostatic head of
water and intended for storage of potable water, in systems connected to public mains. The
tanks are used indoor and outdoor. The tanks are designed for domestic, commercial and
industrial use. Nominal capacity of tanks are 100 000 litres and below. This specification
excludes sectional panel and cast-in-situ tanks. The tank has to be gel-coated for protection
against ultra-violet light.

2 Normative references

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

MS 1583: Part 1, Suitability of non-metallic products for use in contact with water intended for
human consumption with regard to their effect on the quality of the water: Part 1: Specification

MS 1583: Part 2: Section 2, Suitability of non-metallic products for use in contact with water
intended for human consumption with regard to their effect on the quality of the water: Part 2:
Methods of test: Section 2: Odour and flavour of water

MS 1583: Part 2: Section 3, Suitability of non-metallic products for use in contact with water
intended for human consumption with regard to their effect on the quality of the water: Part 2:
Methods of test: Section 3: Appearance of water

MS 1583: Part 2: Section 4, Suitability of non-metallic products for use in contact with water
intended for human consumption with regard to their effect on the quality of the water: Part 2:
Methods of test: Section 4: Growth of aquatic microorganisms test

MS 1583: Part 2: Section 5, Suitability of non-metallic products for use in contact with water
intended for human consumption with regard to their effect on the quality of the water: Part 2:
Methods of test: Section 5: The extraction of substances that may be of concern to public health
MS 1583: Part 2: Section 6, Suitability of non-metallic products for use in contact with water
intended for human consumption with regard to their effect on the quality of the water: Part 2:
Methods of test: Section 6: The extraction of inorganic constituents

MS ISO 75-3, Plastics - Determination of temperature of deflection under load - Part 3: High-
strength thermosetting laminates and long-fibre-reinforced plastics (First revision)

BS EN 578, Plastics piping systems - Plastics pipes and fittings - Determination of the opacity

EN 13121: Part 1:2003, GRP tanks and vessels for use above ground - Part 1: Raw materials -
Acceptance conditions and usage conditions
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3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.
3.1 Actual capacity

Volume contained in the tank up to the maximum working level

3.2 Cover

Rigid close-fitting cover secured to tank sides which excludes light and the ingress of particles
and/or insects from the tank

3.3 Gel-coat

Isophathalic grade of unsaturated polyester gel-coat or flow-coat (gel-coat with wax) is to be
applied on the external surface of GRP tank which has direct exposure to sunlight. Gel-coat or
flow-coat is to provide a durable and resistance to ultraviolet degradation on the external
surface of the GRP tank.

3.4 Maximum working depth

Depth of water to the lower edge of the overflow pipe or warning pipe, whichever is the lower
3.5 Nominal capacity

Volume contained in the tank, measured up to the top edge of the side walls

3.6 one-piece tank

Rectangular or vertical cylindrical fixed container for holding water at atmospheric pressure at a
maximum temperature of 39 °C

3.7 Openings or nozzles for piping connections

Flanged or threaded inlets, outlets, overflows and drains.

3.8 Overflow pipe

Pipe connected to the tank to discharge any overflow therefrom
3.9 Rupture

Complete or catastrophic structural failure

3.10 Testwater line

Line at 100 mm below the top edge of the side walls of a tank
3.11  Top edge of tank

Top edge of the upper side tank or the lowest point of the cover, whichever is the lower
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3.12 Vent

Fitting on the tank cover providing a protected opening to atmosphere to allow for the
movement of air resulting from changes in the water level so that the water always remains at
atmospheric pressure

3.13  Vent pipe

Pipe open to the atmosphere and used in connection with a hot water system for the escape of
air and/or steam

3.14  Warning pipe

Pipe so fixed that its outlet, whether inside or outside a building, is in a conspicuous position
where the discharge of water can be readily seen

3.15  Water for domestic purposes
Water supplied for drinking, washing, cooking and sanitary purposes
3.16  Unsaturated polyester resin

Thermo-setting resin obtained by dissolving unsaturated polyester resin which is produced by
the reaction of polybasic acids and polyhydric alcohols.

4 Capacity
Capacity of a GRP water tank shall be 100 m*® (100,000 L) and below.

NOTE. 1 m®=1000 L (approximately 220 gallons)

5 Materials

5.1 Unsaturated polyester resin

The unsaturated resin used shall be the condensation product of one or more acids (including
one or more unsaturated acids) with one or more polyols. The condensation product must be
soluble in one or more monomers and can be co-polymerized with the use of organic peroxides.
The resin selected shall be of the minimum requirements as specified in EN 13121: Part 1:2003.
5.2 Gel-coat

The gel-coat used shall be of an isophathalic grades of unsaturated polyester. Gel-coat or flow-
coat is to provide a durable and resistance to ultraviolet degradation external surface of the
GRP tank.

5.3 Additives

The amount of hardener, catalyst and accelerators added shall be in accordance to the

recommendation of resin supplier. Powder fillers (e.g. calcium carbonate) shall not be used in
resins.
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5.4 Glass fibre

The glass fibre reinforcement materials used either in the form of strand mats, woven fabrics or
rovings shall be manufactured from type ‘E’ glass in accordance to Clause 6 of EN 13121: Part

1:2003. All shall have a surface treatment compatible with the selected resin.

6 Testrequirements

6.1 Typetests

The type tests listed in Table 1 are designed to ensure satisfactory performance of tanks from

a given production run.

Table 1. Type tests

materials and formulations used

Type test Sampling size and frequency

Appearance One sample for each size per model manufactured

Dimensional One sample for each size per model manufactured

Deformation One sample for each size per model manufactured

Opacity (BS EN 578) One sample of any size manufactured, provided no changes on raw
materials or formulations used

Heat distortion (MS ISO 75-3) One sample of any size manufactured, provided no changes on raw
materials or formulations used

Barcol hardness (Annex A) One sample of any size manufactured, provided no changes on raw
materials or formulations used

Water absorption (Annex B) One sample of any size manufactured, provided no changes on raw
materials or formulations used

Leakage test (Annex C) One sample for each size per model

Test for effects on water (MS 1583) One sample of any size manufactured, provided no changes on raw

6.2 Routine testing

The routine tests, listed in Table 2, shall be carried out to determine that satisfactory quality is
maintained during a production run.
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Routine test

Sampling size and frequency

Dimensional

One sample per every size manufactured

Appearance

One sample per every size manufactured

Heat distortion

One sample of any size manufactured, provided no changes on raw materials

or formulations used per year

Barcol hardness (Annex A)

One sample of any size manufactured, provided no changes on raw materials

or formulations used per year

Water absorption (Annex B)

One sample of any size manufactured, provided no changes on raw materials

or formulations used per year

Leakage test (Annex C)

One sample per model per month

Deformation

One sample per model per month

6.3 Frequency for re-evaluation

The re-evaluation test shall be carried out at least once every 5 years provided there are no
changes in the raw materials and formulations used, tank designs and methods of

processing.

7 Performance requirements

7.1 Appearance. Internal and external surfaces shall be visually inspected for defects as in
Table 3 which shall not be noticeable.

Table 3. Visual defects

Visual Defects

Description

Pin holes

Poor impregnation
Scars

Rough contour
Repaired marks

Blister

Small pits appearing on the surface

Poor impregnation of fibreglass with resin

Cuts, cracks and scratches exposing the glass reinforcement

Sharp projection or exposed fibres

Surface and non-structural repairs

Blister on surface caused by air pockets

7.2 Dimensions. Manufacturers shall declare the following tank dimensions:

i) height;

ii) outside diameter (OD) or length and width; and

i) wall thickness within 300 mm from the top and 300 mm from the bottom of the tank.
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The laminate thickness shall not be less than 3 mm at any point (excluding any lining and
stiffeners), for tanks subject to a hydrostatic head of 1.5 m head of water.

Where the walls of the tank are tapered, this taper shall not exceed 7 ° from the vertical.

The laminate thickness for tank cover may be less than the minimum 3 mm provided that it is
rigid and its centre does not sag by more than 10 mm when the cover is placed on the tank.
The cover shall be pitched and have a minimum slope (from the centre to the edges) of 1 %.
Tolerance on dimensions 75 mm or more shall be + 2 %.

For dimensions less than 75 mm, the tolerance shall be + 5 %

For wall thickness, the tolerance shall be limited to - 5 % of the declared value.

7.3 Barcol hardness

When cut out specimens of at least 1.5 mm thick are tested in accordance with the method
described in Annex A and the results shall not be less than 30.

7.4 Water absorption

The water absorption shall not exceed 0.5 % by mass when the GRP material of construction
of the one-piece tank is tested in accordance with Annex B.

7.5 Deformation
7.5.1 Cylindrical tanks

The maximum percentage deformation shall not be greater than 0.2 %, when measured in
accordance with D1 of Annex D.

7.5.2 Rectangular tanks

The maximum deformation of any strengthening rib or flange shall not exceed the lesser of 10
mm or 1 % of the length, when measured in accordance with D2 of Annex D. The maximum
deformation of the tank wall between any strengthening ribs shall not exceed 1.5 % when
measured in accordance with D2 of Annex D.

NOTE. Care should be taken that the positioning and fixing of strengthening ribs does not create unacceptable
strains on the tank laminate.

7.6 Opacity

The tank exposed to the sun shall be protected against the penetrations of sunlight which
could promote microbiological growth. The total light transmittance through the tank shall be
less than 0.1 % when tested in accordance with BS EN 578.

7.7 Heat distortion temperature

The temperature of deflection of the GRP material of construction under a bending stress
shall be not less than 70 °C when tested in accordance with MS ISO 75-3.
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7.8 Leakage test

When the tank is tested in accordance with the method described in Annex C, there shall be
no visible sign of leakage.

7.9 Test for effects on water

When used under conditions for which they are designed, the GRP tanks intended for the
conveyance of water for human consumption shall comply with MS 1583 series.

8 Marking

8.1 Each tank shall be permanently and legibly marked and visible after installation as
follows:

a) the name of the manufacturer;

b)  the number of this Malaysian Standard, MS 1241;
C) the tank capacity;

d) the tank dimensions; and

e) the manufacturing date.

8.2 Each tank shall be marked with the name of third party certification body.

© STANDARDS MALAYSIA 2011 - All rights reserved 7
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Annex A
(normative)

Barcol hardness

Al Apparatus

Al1.1 Indentor. The indentor shall consist of a hardened steel truncated cone having an
angle of 26 ° with a flat tip of 0.157 mm in diameter. It shall fit into a hollow spindle and be held
down by a spring loaded plunger.

Al1.2 Indicating device. The indicating dial shall have 100 divisions, each representing a
depth of 0.0076 mm penetrations. The higher the reading the harder the material.

Frame screw Plunger upper guide nut Rin

1]
Indicator Spring Plunger Ca::n:tv:s/ frame
as:
yd it

Cover screw ! ;\l

@

Lever

Lock nut

Spring slesve Leg

Point sleeve
Stop ring

Figure Al. Diagram of barcol impressor

A2 Test specimens
The testing area shall be smooth and free from mechanical damage.

The specimens shall be at least 1.5 mm thick and large enough to ensure a minimum distance
of 3 mm in any direction from the indentor point to the edge of the specimen.

A3 Procedure

The test shall be carried out at temperature of 27 °C + 2 °C and 50 % * 5 % relative humidity.
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Place the impressor and the material to be tested (or the calibration disk) on a solidly supported
flat, hard, firm surface such as stone, metal or ceramic. If softer supporting surfaces are used, a
falsely low instrument reading may occur.

Set the point sleeve on the surface to be tested. Set the legs on the same surface or on solid
material of the same thickness, so that the indentor is perpendicular to the surface being tested.
Grasp the instrument firmly between the legs and point sleeve. Apply quickly, by hand,
uniformly increasing force on the case until the dial indication reaches a maximum. Record the
maximum reading obtained.

A4 Conditioning

Test specimen shall be conditioned at 27° C £ 2°C and 50 % + 5 % relative humidity for at least
40 h prior to test.

A5 Report

Barcol Hardness = Maximum reading registered on the dial of a Barcol Impressor.

A6 Number of readings

This is governed by the variance of average at a specific Barcol Hardness. A guide is given in
Table 4.

Table Al
Hardness Reading Coefficient of Variance of Minimum no. of
M - 934 scale variance variation percent average reading
30 22.4 2.9 0.77 29
40 17.2 2.2 0.78 22
50 12.0 1.7 0.75 16
60 7.8 15 0.78 10
70 3.6 1.2 0.75 5

© STANDARDS MALAYSIA 2011 - All rights reserved 9
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Annex B
(normative)

Water absorption

B1 Test specimens

Three specimens shall be used. Each specimen shall be nominally 50 mm = 1 mm square,
and shall have smooth edges. The thickness of the specimen shall be the thickness of a test
sheet of the material of construction of the one-piece tank. The cut edges and the outside
face shall be coated with resin of similar composition to that used in the inside surface of the

tank panel. The surface of all specimens shall be free from dust, oil or other matter that might
interfere with the absorption of water.

B2 Procedure

Measure the thickness of the test specimen. Determine the mass of the specimen (my) and
immerse it for (24 £ 1) h in distilled water at (27.0 + 0.5) °C. Take precautions to prevent
specimens from making contact over any substantial area with one another or with the
container. Dry the specimen with a clean cloth or filter paper and, not more than 2 min after

removal from the water, re-determine the mass ().

Express the water absorption (E) of the specimen as a percentage and calculate as follows:

E=Mx100
m

Report the percentage water absorption of the material under test as the mean of the
percentage (%) water absorptions of the two test specimens.

B3 Testreport

The test report shall state:

a) the water absorption of the material;
b)  the individual test results;

C) the thickness of the specimens; and

d) the temperature of immersion.

10 © STANDARDS MALAYSIA 2011 - All rights reserved
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Annex C
(normative)

Leakage test

The water tanks shall be installed and on completion, it shall be filled with tap water up to
overflow level. After standing for 48 h at environmental temperature (not exceeding 40 °C),
there shall be no visible sign of leakage.

© STANDARDS MALAYSIA 2011 - All rights reserved 11
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Annex D
(normative)

Method of test for deformation

D1 Circular one-piece tanks

D1.1  Procedure

Place the tank on a flat level base. Make a circumferential measurement, parallel to the base
at a distance from the base of one third of the height measured between the base and the test
water line. The cover shall not be placed in position unless it is an integral part of the tank.

Fill the tank to the test water line with water at a temperature in the range 5 °C to 25 °C at a
minimum rate of 23 L/min. Float a continuous film of polyethylene over the whole of the
surface of the water in the tank to prevent evaporation.

After 7 days make a circumferential measurement at the previously determined level. Express
the difference between the two measurements as a percentage of the original circumferential
measurement. Report the percentage deformation (circumferential).

D1.2 Testreport

The test report shall state the percentage deformation (circumferential).

D2 Rectangular one-piece tanks

D2.1  Procedure

Place the tank on a flat, level base. Erect a measuring system capable of detecting
deflections of strengthening ribs, flanges, as well as the deflection of the walls of the tank,
with an accuracy of 1 mm.

Measure the length of each strengthening rib or supporting flange and record each
measurement. Fill the tank to the test water line with water at a temperature in the range 5 °C
to 40 °C at a minimum rate of 23 L/min and leave for 7 days.

Measure the deflection of each strengthening rib or supporting flange and record as a
percentage of the length. Observe where the deformation of tank walls is the greatest and
measure the deflection of these tank walls between the strengthening ribs or corners.

Record the deformation as a percentage of the distance between the ribs and/or the corners.

D2.2 Test report

The test report shall include the individual deflections of each strengthening rib and the
deflection of tank walls tested.
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D3 Rectangular tanks

D3.1 Procedure

Place the tank on a flat level base. Erect a measuring system capable of measuring
movements of tank panel flanges at their extremities and at the position of maximum
deflection under load, with an accuracy of £1 mm. Measure the initial positions of the
extremities of a panel flange and the point of maximum deflection under load.

Fill the tank to the actual capacity with water at a temperature between 5 °C and 25 °C at a
minimum rate of 23 L/min. Wait for two days, and then re-measure the positions of the flange
extremities and the point of maximum deflection under load.

From the measurements made, calculate the deflection of the panel flanges.

D3.2 Test report

Report the maximum deflection measured.

© STANDARDS MALAYSIA 2011 - All rights reserved 13
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Annex E
(informative)

Foundation and installation

E1l General

All tanks should be adequately supported on a foundation provided by the purchaser.

E2 Foundations

The top surface of the foundation should be flat, level and free from any local irregularities. It
should not vary more than 2 mm in any 1 m, or a total of 6 mm in any 6 m, measured laterally
or diagonally.

The top surface of the foundation should provide flooring space to completely support the
base of the tank. Intermittent supports should not be allowed.

E3 Additional manufacturer’s requirements

The foundation should conform to any additional requirements provided by the manufacturer
arising from the design of the tank.

E4 Installation

The tank manufacturer should get verification on the fulfillment of the foundation requirements
as stated in E2 from the purchaser.
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