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Al i el paad) /48 58 (e s Ll il asdll 4S 55 (e 5 (Third Party Inspector)
Ao sl Jeall sl il @l ghady (aldlls Laall (Appendix-5) Ggaldl zisaill 2323
el (anldll U (e A sidal) 5 Aad gall HUSAN s iy wda 5 iU (Client Type Tests)

dalill (8 el )l wieadl /4S8l (a5 e @il pasidll 4S5 (4 5 (Third Party Inspector)
@l ials (Type Tests) 4o sill @l Lia¥) @iy &l ghaa Juality dalall Glatiud) fea 2324
Al pally Gl LEs daiadll el sl Slilgds (Client Type Tests) dee sill Jianl)
Gl el yali 8 G el Ll il pandll A58 a5 oallall (anlill (8 e de gl

: (Third Party Inspector) il paaldll (5 5 & -3.2.5
(Third Party Inspector) —alall (aslidll Lilae (al s :JN¥ &l 232401
Alee Hpmay Lind) ol 8 dalid) 8 el ) auadll /AS il

i s

(Third Party Inspector) «llell aslill jaasy pals (S8 &l 23242
it & laglal & Al (Type Tests) dae il <l gy
Client Type ) i—e sll Jaaall L)y aiaall / 48,40
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(Appendix-1)

List of contracts executed for pipes & fittings

. Quantity Supply
S Client / Location Contract Project Contract IS,i[z): (‘Ilass. of Pipe Pu];;ltl:se Shipment g‘:;;?g:lu:fl
) Contractor (Country) No. Description Value Designation Supply Date
D/M/Y Ord
(mm) (m) ( ) | oMy rder

- The above table can be copied and filled as needed.
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(Appendix-2)
Type Tests Procedure & Results Form for pipes & fittings (for Guidance)

Name of Test Brief Details Procedure Reference Standard Pass Range Testing Remarks
Parameter
Diametral Stiffness Pipe shall withstand the load As per ISO 2531:1998(Class K) As per Load Mention load
Test with ovalization not exceeding reference or reference in test result
the allowable load value, shall standard 1802531:2009(Class C) standard
pass with no damage to internal Reference documents
and external coating
Internal Pressure Performance test as per CL 5.2 As per BS EN 545:2006(Class K) As per Internal Test Pressure
Strength and Table-10 ( BS EN 545:2006) reference or reference pressure
or Table-11 ( BS EN 545:2010) standard BS EN 545:2010 (Class C) standard (positive &
Reference documents negative)
Longitudinal Bending Withstand to bending moment As per S EN 545:2006(Class K) As per Load Mention load
Resistance Test on pipe wall and internal and reference or reference in test result
external coating standard BS EN 545:2010 (Class C) standard
Reference documents
Cyclic Internal As per As per S EN 545:2006(Class K) As per Test Mention load
Hydraulic Pressure Table-10 ( BS EN 545:2006) reference or reference Pressure in test result
Test or Table-11 ( BS EN 545:2010) standard | BS EN 545:2010 (Class C) standard
Reference documents
Positive External As per As per S EN 545:2006(Class K) As per Test Mention test
Hydraulic Pressure Table-10 ( BS EN 545:2006) reference or reference Pressure pressure in
Test or Table-11 ( BS EN 545:2010) standard BS EN 545:2010 (Class C) standard report

Reference documents
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Section (1) : Essential Qualification Conditions of
Supplying Ductile Iron Pipes, Fittings and
Accessories for Water Projects
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(Appendix-3)
Client Type Tests Procedure & Results Form for pipes & fittings (for Guidance)

corrosion
resistance
information

volume collated solution ,PH of test solution &
collated solution, salt concentration, corrosion
rate of reference specimen of steel and
inspection frequency

S | Name of Test Brief Details Procedure Reference Pass Testing Parameter Remarks
Standard Range
*1 | Cyclic Salt Controlled As per ASTM As per Purity of salt water, description of specimens, All testing
Spray Test corrosive reference B117:2016 reference area of surface to be tested, characteristics of parameter
environment standard Reference standard coating, method of cleaning after test, angle at and
which has been documents which the tested specimen surface where observation
utilized to inclined, frequency and number of specimens table
produce relative location permutation, duration of test, fog mention in
corrosion volume collated solution, PH of test solution & test result
resistance collated solution, salt concentration, corrosion
information rate of reference specimen of steel and
inspection frequency
*2 | Test on Cyclic Controlled As per ASTM As per Purity of salt water, description of specimens, All testing
Artificial corrosive reference D 2247:2015 reference area of surface to be tested, characteristics of parameter
Weathering environment standard ASTM standard coating, method of cleaning after test, angle at and
which has been D 1193:2011 which the tested specimen surface where observation
utilized to Reference inclined, frequency and number of specimens table
produce relative documents location permutation, duration of test, fog mention in

test result

* The manufacturer shall present only one test of the above mentioned type tests, and also furnish all related test result and outcome for only one type test.
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(Cont'd.Appendix-3)

S Name of Test Brief Details Procedure l;te;f::;lrc; Pass Range Testing Parameter Remarks

**3 | Cathodic Determine comparative A s per ASTM G 95:2013 | As per reference | Name and code number of | All testing
Disbondment Test | characteristics of internal and reference Reference standard coating, size of pipe, parameter
of Pipeline external coating/lining system standard documents applicator production date, | and
Coatings applied to ductile iron pipe for the production run coating observation

purpose of preventing corrosion number, max. min.& avg. | table mention
that may occur due to medium coating thickness ,size of | in test result
(water of various types: fresh, holiday ,starting and finish
brackish. distilled). date of test ,cell diameter

&depth of electrolyte, salt

composition &

concentration, cell voltage,

length of test period.

**4 | Conducting Polarization resistance can be As per ASTM G-59 :2014 | As per reference | Test solution Mention
Potentiodynamic related of general corrosion for reference ASTM G3:2014 standard concentration, plot calculation in
Polarization metals at or near their corrosion standard Reference polarization curve as a test result
Resistance potential. Ecorr polarization documents linear potential —current
Measurements resistance measqrement 1S an density.

accurate and rapid way to measure
general corrosion rate.

** The manufacturer shall present only one test of the above mentioned type tests, and also furnish all related test result and outcome for only one type test.
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e Notes :

a. All tests mentioned in (Appendix-2) and (Appendix-3) shall be performed for nominal sizes representing the following ranges of pipe sizes
as per ISO 2531: 1998 & ISO 2531: 2009 :

Table.1:

DN groupings 40 to 250 | 300 to 600 700 to 1000 | 1100 to 2000 | 2200 to 2600
Preferred DN in each grouping 200 400 800 1600 2400
Class Designation (Class K) K9 K9 K9 K9 K9
Class Designation (Class C) C40 C30 C20 C20 C20

b. If the manufacturer requests to qualify for up to (1200 mm or 1400 mm), type tests must be applied on the biggest diameter that is produced
and according to the above table (Table.1).

c. A CD-ROM containing videos showing the procedure of the type tests can be submitted (if available).

d. The identification must be mentioned on the samples before and after the examination and a clearly digital pictures of these samples
indicating those measurements must be provided.

e. All type tests and client type tests must be performed according to the specification of pipes and fittings mentioned in the technical
specification (Section-2) otherwise, it will not be accepted.

f. The Details and the certificates of internal and external coating/lining used and tested must be submitted.
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(Appendix-4)
Type Tests Procedure & Results Form for pipes & fittings

S Name of Test Class Brief Details Procedure Reference Pass Range Testing
Parameter

Designation Standard Remarks

1 | Diametral Stiffness
Test

2 | Internal Pressure
Strength

3 | Longitudinal
Bending Resistance
Test

4 | Cyclic Internal
Hydraulic Pressure
Test

5 | Positive External
Hydraulic Pressure
Test

Note: The above table shall be repeated if the qualification request is in accordance with (Class K) and (Class C).

Third Party Inspector Signature & Stap: ........coouiiiiiitiiiiii e

MEWRE/W.P.S.2025 Page 17 of 18 Tenderer Initials & Stamp



State of Kuwait
Ministry of Electricity & Water & Renewable Energy
Water Projects Sector

Requirements and Qualification Conditions Booklet of
International Companies / Manufacturers for Supplying
Ductile Iron Pipes, Fittings and Accessories for Water
Projects in State of Kuwait

g il A ) 9 Apallal) ailiaall / clS pddl Jaali dag g cilatiaia Al S
o<l A g3 B oliall oy jLial Lgiliata g JUSAN s e uay

Cu o<l ;UJJ
Basaial) A8Ual) 5 elall g by gSN 3,059
olaall &Jbﬁu &Uaa

Section (1) : Essential Qualification Conditions of
Supplying Ductile Iron Pipes, Fittings and
Accessories for Water Projects

L (4 Jua g el g il i Al Jialil lag oy 1 (1) £

slall g jLial Lgitiale g S

(Appendix-5)

Client Type Tests Procedure & Results Form for pipes & fittings

S | Name of Test D ?lass. Brief Details Procedure Reference Pass Range Testing Parameter Remarks
esignation Standard
*1 | Cyclic Salt
Spray Test
*2 | Test on Cyclic
Artificial
Weathering

The above table shall be repeated if the qualification request is in accordance with (Class K) and (Class C).

Third Party Inspector Signature & Stamp: ..........o.oieiiiiii e
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(Cont'd.Appendix-5)

Name of Test

Class

Designation Brief Details

Procedure

Reference

Standard Pass Range

Testing Parameter

Remarks

**3

Cathodic
Disbondment
Test of Pipeline
Coatings

**4

Conducting
Potentiodynamic
Polarization
Resistance
Measurements

The above table shall be repeated if the qualification request is in accordance with (Class K) and (Class C).

Third Party Inspector Signature & Stamp: ........ooevuiiuiiiniii e
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2.6.4 Repair Materials

2.6.5 Spare Parts

3.
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1. GENERAL REQUIREMENTS

1.1 Specifications

The qualified manufacturers shall comply with the technical specifications mentioned in this
document and any updates made by MEWRE later.

All materials supplied and provided under this document shall be in accordance with the standards
mentioned. Where no such standards exist, as for example in the case of patents or special materials,
all such materials and workmanship shall be of the best quality. Materials shall be suitable for use in
pipelines carrying chlorinated fresh and reverse osmosis, brackish and distilled water of a
temperature up to 50°C and of the quality as stated in (clause 1.3.2) of this specification.

full details of the materials and any tests to which they are subjected, shall be submitted for approval.

1.2 General Requirements

- Pipes shall be annealed ductile cast iron externally coated. Pipes to be internally lined with cement
mortar and painted with a seal coat.

- Fittings shall be of the same materials and manufacture as the pipes.

- The working pressure for pipes and fittings is mentioned in the tender documents. The works
testing pressure shall be in accordance with the appropriate standard requirements.

1.3 Climatic Conditions, Quality of Water & Soil Conditions

The attention of the Tenderer is drawn to the extreme conditions of both air and water temperature
exiting in Kuwait, to the aggressive ground conditions and to the quality of water. Materials used for
lining the pipes shall impart neither taste nor odor of the water, whatever the temperature of the
water.

- Climatic conditions are given in (clause 1.3.1).

- Typical analysis of fresh, brackish, distilled and reverse osmosis water are given in (Clause 1.3.2).

- Ground and soil conditions is given in (Clause 1.3.3).

1.3.1 Climatic Conditions

Meteorological data has been recorded in Kuwait over a short period only. The following
information is taken from those records and given as guidance only.
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Temperature (Ambient Air Temperature)

Maximum, July 49°C
Average Maximum, July 44°C
Mean, July & August. 37°C
Mean, June 36°C
Average Mean, July 29°C
Average Mean, August 28°C
Minimum, January 4%C
Sun Radiation temperature on’ Black Bulb’ the thermometer maximum June/July.
August 84°C
January 57°C
Average Maximum, June, July, August 74°C
January 78°C
Ground Temperature 1.2m depth in gatch
Maximum August 36°C
Mean, August 35°C
Minimum, January, February 18°C

Relative Humidity

Absolute Maximum 98%

Average Max. January 85%

Average Max. December 81%

Average Max, June 40%

Mean, January, December 68%

Average, Mean, January/December 45%

Average, Mean, June/August 12%

Sunshine

Average, December 6.9  Hours per day.
Average, August 10.7 Hours per day

Evaporation
Observation made with Class ‘A’ pan in the open
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December
June
July

2.7  mm/day
18.3 mm/day
17.9 mm/day

1.3.2 Typical Analysis of Fresh, Brackish, Distilled and Reverse Osmosis Water

Parameter Unit F.W. B.W. D.W. R.O.
Conductivity Cond. | us/em | 210-308 | 5103-6560 | 32-248 | 397%-1229%*
Total Dissolved Solids T.D.S | mgl | 111-164 | 2944-3909 | 17-134 | 211%-639%*
P.H Value. PH | Nil | 728800 | 7.09-7.79 | 7.03-8.07 | 7.62%-7.81%*
Bicarbonate HCOs | mg/!l | 50.2-802 | 106.3-171.6 | 9.6-76.4 | 81.1%-87.1%*
Total Alkalinity as CaCOs | T.Alk | mg/l | 41.2-65.7 | 87.1-140.6 | 7.9-62.6 | 66.4%-71.4%*
Sulphate sos | M| 58009 | 1075-1387 | 05-63 | 4.5%-24.5%
Chloride cL | M1 | 266612 | 1219-1961 | 1.8-485 | 65.2%-334.5%
Sodium Na | Ml 19452 | 686-936 25-38 | 46.9%-202.8%*
Potassium K | ™| 04718 | 159206 | 005-1.6 | 3.6%-7.85%
Magnesium Mg | ML | 1245 | 1092-166.6 | 026-41 | 4.6%13.3%*
Silica sio, | mg/l Nil 16-24 Nil Nil
Fluoride F | ™ | 0008-0.10 | 12-1.6 | 0.002-0.08 | 0.002%-0.1%*
Calcium Cca | M | §2.17.6 | 487.8-550.8 | 2.1-11.8 | 13.2%.23.7%
Iron Fe | M| <002 <0.02 <0.02 <0.02
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Note : * Average of R.O. reading is water produced from Shuwaikh reverse osmosis plant .

** Average of R.O. reading is water produced from reverse osmosis plant in the South Alzour Distilled
plant.
1.3.3 Ground and Soil Conditions

Soil in Kuwait contains a high proportion of soluble and Sulphate salts which makes the ground
both aggressive and corrosive.

The sulphate content of the clay average is (0.5%) with maximum value of (3.0%) and an analysis
of ground water shows a maximum salt content of around (200.00 P.P.M) in the underlying gatch
layer, found in the region of (2 m) from the surface. The salt content rises to as much as (13%)
with the water table (5-6 m) below ground level, many of the sulphates are not activated in the
ground above this level, under normal conditions. However, as Kuwait is subject to sudden and
heavy rainstorms the ground does on occasion become saturated and thus very corrosive.

One of the most important parameters in corrosion is the electrical resistivity of the soil. Soil is
considered non corrosive with resistivity figures of over (10000 ohms/cm). Figures below (5,000

chms/cm) are very corrosive. The resistivity of the gatch in Kuwait has a measured value of (200-
2000 ohms/cm).

2. TECHNICAL SPECIFICATIONS OF SUPPLING DUCTILE IRON PIPES. FITTINGS AND
ACCESSORIES FOR WATER SERVICES

2.1 Ductile Iron Pipes

2.1.1 Specifications
- All ductile cast iron pipes shall comply fully with requirements of (ISO 2531:1998) specification
(Class K) or (I.S.O 2531:2009) (Class C) specification. The pipes shall be centrifugally cast in
metal moulds or sand lined moulds with push on socket and spigot, mechanical or flanged joints.
All pipes shall be heat treated. Detailed Technical Specifications for the offered materials shall
be submitted with the offer together with mentioned standard specification.

- The pipe class shall be based on the following conditions:
a. Depth of Earth Cover.
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b. Surge Analysis.
c. Hydraulic Test Pressure.
d. Density of Soil, ‘Dry’.

2.1.2 Hvdrostatic Tests

The pipes shall be designed to withstand an hydrostatic pressure according to the standard
specification (I.S.O 2531:1998)(Class K) or (I.S.0 2531:2009)(Class C) specification. All record
of all tests shall be submitted to MEWRE for approval.

2.1.3 Mechanical Tests

The minimum physical characteristics of the pipes shall be according to the requirements of
(ISO 2531:1998)(Class K) or (I.S.0 2531:2009) (Class C) specification.

2.1.4 Dimensions, Weights, Thickness and Lengths

These shall be according to the requirements of (I.S.O 2531:1998) for K9 or (I.S.0 2531:2009)
specification (Class C).

2.1.5 Marking
All pipes shall be durably and legibly marked and shall bear at least the following indications:
a. Reference to the International Standard, i.e. ISO 2531:1998 or ISO 2531:2009
Manufacturer’s name or mark and country
Identification of the year of manufacture (Four Digits)
Identification as ductile iron
Nominal diameter (DN)
K pressure class of socket and spigot pipe
PN rating of flanges, if applicable
The letters “MEWRE”
Contract number
j. Serial number
- The marking above shall be clearly painted on the body of each pipe and cast-on or cold
stamped on socket side.
- Height of letters shall be at least (50mm) high.

R R

o e

MEWRE/W.P.S.2025 Page 8 of 21 Tenderer Initials & Stamp




State of Kuwait g o< 4 50

Ministry of Electricity & Water & Renewable Energy
Water Projects Sector

Requirements and Qualification Conditions Booklet of

International Companies / Manufacturers for Supplying Gl ol Aallal) ailiaal) / S i) Jali Ja g g clallatia A S

Ductile Iron Pipes, Fittings and Accessories for Water Projects a5 A3 b olall kil Lgitiata g LS suan (ya Juag el
in State of Kuwait .

Sasadall ABUalf g slall g slo SN 5059
sluall & jLiia pllab

Section (2) : General Requirements and Technical Gl 510 A8 i) gall g dalad) cilillatal) ; (2) £ 5a)

Specifications of Supplying Ductile Iron " i )
Laala g Jolisall s e Jua gl
Pipes, Fittings and Accessories b 3 (e Jua gl adad

- Spigot ends of pipes (for “push on” Joints) shall be marked with two white painted lines to
indicate the depth of socket penetration (insertion).

- A green line shall be circumferential painted near the socket ends of pipes to identify the
gauged pipes suitability for cutting on site.

- The manufacturer shall submit a sketch that shows the marking on the pipes for approval.

2.1.6 Quality Control

The Employer or his representative shall be provided with the opportunity to inspect the pipes at
the works of manufacturer according to all steps mentioned in clause (3.2) .Inspection will also be
made when the ordered pipes arrive at MEWRE stores, or contractor's site.

2.2 Ductile Iron Fittings

2.2.1 Specifications
The materials for the fittings shall be the same as for ductile iron pipes and its properties and
testing shall comply with the requirements given in the standard specification (I.S.O 2531:1998)
or (I.S.O 2531:2009) specification. The fittings shall be supplied with sockets for rubber rings
mechanical joints or with push on joints, flanged joints as detailed in clause (2.3).

2.2.2 Hvdrostatic Tests

The fittings shall be designed to withstand an hydrostatic pressure according to the standard
specification (I.S.O 2531:1998)(Class K) or (I.S.0 2531:2009)(Class C). All record of all tests
shall be submitted to MEWRE for approval.

2.2.3 Mechanical Tests

The minimum physical characteristics of the fittings shall be according to the requirements of
(I.S.0 2531:1998)(Class K) or (I.S.0 2531:2009)(Class C) specification.

2.2.4 Dimensions, Weights, Thickness and Lengths

These shall be according to requirements of (I.S.0 2531:1998) specification.
K12 for fitting not including Tees

K14 for Tees

Or (I.S.0 2531:2009) specification (Class C)
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2.2.5 Marking

All fittings shall be durably and legibly marked and shall bear at least the following indications:
a. Reference to the International Standard, i.e. ISO 2531:1998 or ISO 2531:2009
Manufacturer’s name or mark and country
Identification of the year of manufacture (Four Digits)
Identification as ductile iron
Nominal diameter (DN)
pressure class of socket and spigot fitting
PN rating of flanges, if applicable
Angle of bend
The letters “MEWRE”
j. Contract number
k. Serial number
- The marking above shall be clearly painted on the body of each fitting and cast-on or cold
stamped.
- Height of letters shall be at least (50mm).
- Spigot ends of fittings (for “push on” Joints) shall be marked with two white painted lines to
indicate the depth of socket penetration (insertion).
- The manufacturer shall submit a sketch that shows the marking on the fittings for approval.

S@ o a0 o

« e

2.2.6 Quality Control

The Employer or his representative shall be provided with the opportunity to inspect the fittings at
the works of manufacturer according to all steps mentioned in clause (3.2) .Inspection will also be
made when the ordered fittings arrive at MEWRE stores, or contractor's site.

2.3 Joints in Ductile Iron Pipes and Fittings

2.3.1 Specifications
- Pipe joints shall be spigot and socket push-on joints. Joints at fittings shall be flanged/push-on
or (bolted gland) mechanical joints as shall be detailed against each item in the bill of quantities
except for collars, socket flange adapters and end caps shall be of the mechanical joint type.
- Mechanical joints shall be bolted gland type supplied with glands, rubber rings, bolts and
nuts....etc.
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In general the nominal thickness of the socket wall shall not be less than the nominal wall
thickness of the pipe.

Details of the joints design shall be in accordance with the manufacturer’s standard practice and
catalogues. The dimension and weight of glands, bolts and gaskets shall be specified by the
manufacturer.

2.3.2 Glands
Glands shall be made of ductile cast iron of the same quality as for the fittings. Tensile test and
hardness test of materials shall be made in compliance with (I.S.O 2531:1998)(Class K) or

(I.S.0 2531:2009)(Class C).
On a fixed spot of the outside of each gland, the following indicators shall be clearly "cast-on" :

1. Reference to the International Standard, i.e. ISO 2531:1998 or ISO 2531:2009

Manufacturer’s name or mark and country

Identification of the year of manufacture (Four Digits)

Identification as ductile iron

Nominal diameter (DN)

Class designation

The letters “MEWRE”

- Glands shall be supplied coated with a bituminous or fusion bounded epoxy coating (epoxy
resin powder coating) not less than (100 microns) thick.

- The manufacturer shall submit a sketch that shows the marking on the glands for approval.

Mmoo o

2.3.3 Rubber Rings
Rings for push-on and mechanical bolted gland joints shall comply with (AWWA C111) latest
edition, and shall be suitable for climate conditions in Kuwait and a water temperature of 50°C,
also shall be suitable for use in contact with potable water as mentioned in (clause 1.3.2).
The contractor/manufacturer should submit the maximum period of time that a rubber product
could be stored and still be suitable for use.
Rubber rings shall be durably and legibly marked and shall bear at least the following indications:

a. Reference to the International Standard, i.e. AWWA C111
b. Manufacturer’s name or mark and country

c. Identification of the year of manufacture
d. Identification as EPDM
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- The marking above shall be clearly “cast-on” on each ring.

- The manufacturer shall submit a sketch that shows the marking on the rings for approval. A
certificate by an approved international institute of the suitability of the rubber material for
use in contact with potable water shall be presented to MEWRE for approval before the
application of the rubber rings.

2.3.4 Bolts & Nuts

- Bolts and nuts (for mechanical joints) shall be made of ductile cast iron of the same quality as for
the fittings. Outer surface except the threaded part shall be coated in the same way as specified
externally for the fittings.

- Two test pieces shall be sampled from each lot of (500 pieces) or under. These samples bolts
and nuts shall be tested for tensile strength. The test load shall be not less than (2,200kf/Sq.cm)
calculated on the nominal size of the bolt.

- On the bolt’s head the Manufacturer’s name or identification mark shall be clearly marked.

- The manufacturer shall submit a sketch that shows the marking on the bolts.

2.3.5 Quality Control

The Contractor shall furnish the Engineer with the original and two certified copies of all reports
giving the results of all tests carried out on glands, bolts & gaskets. Inspection will also be made
when the materials arrive at the Employer’s store.

2.3.6 Locked or Restrained Joints ( if required in Bills)

A certain numbers of pipe lengths and fittings might be supplied to accept restrained couplings.
This type of coupling shall be equipped to accept axial thrust forces working on bends, valves,
tees, tapers and dead ends. The thrust resisting mechanism shall be separated from the sealing
action of the rubber ring.

It will be considered an advantage if standard pipes and fittings can easily be modified to become
restrained pipes and fittings on Site.

The joints when assembled must be capable of transmitting the tensile load arising when the
complete cross-sectional area of the pipe bore is subjected to internal pressure.

The contractor shall submit with his bid full details of the type of restrained coupling he proposes
to use.
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Calculation of the number of pipe lengths with restrained couplings required, following the
manufacturer’s recommendation, shall be submitted for approval.
The calculation shall be based on the following conditions:

- Depth of Earth Cover

- Surge Analysis

- Hydraulic Test Pressure

- Density of Soil, ‘Dry’

2.3.7 Lubricant

Lubricants used during jointing shall have no deleterious effects on either the sealing ring,
pipes/fittings or pipe/fitting coating and shall be unaffected by the liquid to be conveyed, and of a
quality suitable for potable water of temperature not less than 50°C as mentioned in clause (1.3.2).
A certificate by an approved international institute that the lubricant material is suitable for use in
in contact with potable water shall be presented to MEWRE for approval before the application of
the lubricant.

2.4 Flanged, Fittings and Flanged Pipes

All fittings and pipes with flanged ends shall be drilled as specified in the bills of quantities.
Gaskets for flanges shall be (EPDM) rubber reinforced with cotton/metal overall thickness not less
than 3mm.

Only one set of bolts, nuts & gaskets shall be supplied to each flanged fittings or pipe, in case of
all flanged Tee two sets of bolts, nuts & gasket shall be supplied, one for body flanges & one for
branch flange.

Bolts and nuts shall be of galvanized mild steel.

2.5 Polyvethylene Encasement

Polyethylene sleeves shall conform to class ‘C’ of (AWWA C-105) latest edition (double
encasement). Suitable adhesive PVC tape shall be used to fix the sleeving in position and to make
joints between adjacent sections. Sleeving shall be black Class C.
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2.6 Protection of Ductile Iron Pipes and Fittings

2.6.1 External Coating for Pipes

- All pipes shall be coated externally, except for spigot ends up to socket depth plus (50mm) with
(20 microns) thick metallic zinc coating in accordance with (ISO 8179) before applying coal —
tar or bituminous compound, pigmented with aluminum of thickness not less than (100 microns).

- The external spigot ends up to socket depth plus (50 mm) shall be coated by 2 pack solvent free,
contrasting colored epoxy resin of thickness to manufacturer’s specification but not less than
(100 microns), and of a quality suitable for potable water of temperature about 50°C as
mentioned in (clause 1.3.2).

- All coatings on pipes shall be treated with a UV-inhibitor to prevent chalking or loss of color.

- Details of coating materials should be given by the contractor.

2.6.2 Internal Lining for pipes

2.6.2.1 General

- The internal surface of the pipes shall be lined with cement mortar accordance to (AWWA
C104) and the surface of the cement lining shall be seal coated with black bitumen.

- The internal surface of socket ends shall be free of mortar and shall be lined with a
contrasting colored, 2 pack solvent free epoxy resin of thickness to manufacturer’s
specifications but not less than (100 microns) thick, and of a quality suitable for potable
water of temperature about 50°C as mentioned in (clause 1.3.2).

- Or any other lining accredited by a recognized international organization for safe use with
potable water (fresh water), and must submit all related chemical and mechanical properties
for the proposed internal lining and it must fulfill all MEWRE’s specification and
requirement in this regard in addition to furnish the integrity test certificate of the used
material in terms of anticorrosion protection and disbondment resistance for the system.
Furthermore, the related standard for selecting the internal lining/coating system thicknesses
must be clearly mentioned and a copy of the same must be furnished as a reference.

- No pipes with significant damage to the internal lining will be accepted. Where in the
opinion of the Engineer damage to the coating is minor, it shall be repaired as far as possible
in accordance with to the original coating system. The repair shall be subject to the approval
of the Engineer.
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2.6.2.2

2.6.2.3

2.6.2.4

Cement Lining

Cement lining shall be according to (AWWA C-104) (double thickness) and as given below.
The cement shall meet the requirements of standard specifications for type Il Portland cement.
There shall be no cracks in the cement lining. Cement lining shall be of a quality suitable for
potable water of temperature about 50°C as mentioned in (clause 1.3.2).

The thickness of lining for the pipes shall not be less than the following:

From 60 mm to 300 mm dia. Pipe 3.2 mm thick

From 400 mm to 600 mm dia. Pipe 4.8 mm thick

From 800 mm to1200 mm dia. Pipe 6.4 mm thick
Seal Coat

The seal coat shall be according to (AWWA C-104) and shall adhere firmly to the cement
mortar lining. The material used for the seal coat shall not contain phenol or any other
constituent soluble in water, and after drying for at least (48 hours), shall have no deleterious
effect upon the quality, color, taste or odor of potable water of a temperature of at least (50°C)
that has been left standing in the pipe for (48 hours). Seal coat shall be of a quality suitable for
potable water of temperature about 50°C as mentioned in (clause 1.3.2.).

Test and Inspection

- Test shall be carried out according (AWWA C-104) tests on taste and odor shall be done
with heated water to temperature of at least (50°C).

- A certificate of the suitability of use in contact with potable water by an approved
international institute shall be presented to engineer for approval before the application of
the cement lining, seal coat and epoxy.

- The employer or his representative shall be provided with the opportunity to inspect the
pipes at the works according to all steps mentioned in clause no.(3.2).

- Substances and products that might come in contact with fresh water used in the water
works, supplied for drinking, washing or cooking or food production shall not contain any
matter that might add taste, odor, color or toxicity to the water or otherwise be harmful to
health. Only those substances and products which meet the requirements of Regulation 25 of
the Water Supply (Water Quality) Regulations 1989 (Statutory Instrument No 1147, HMSO
London ISBN 0110971477) shall be used in such situations.
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2.6.3 External Coating and Internal Lining for Fittings

Fittings shall be wholly externally coated internally lined by 2 pack solvent free epoxy resin or
epoxy resin powder coating (fusion bounded epoxy) of thickness to manufacturer’s specification
and not less than (150 microns) and of a quality as described above and suitable for potable water
of temperature about 50°C as mentioned in (clause 1.3.2.).

As an alternative, fitting can be lined with cement mortar double thickness coated with seal coat
as described in Clause (2.6.2) of the specification. And externally coated with metallic zinc
coating and bituminous compound, pigmented with aluminum as described in clause (2.6.1).

Or any other lining accredited by a recognized international organization for safe use with
potable water (fresh water), and must submit all related chemical and mechanical properties for
the proposed internal lining and it must fulfill all MEWRE’s specification and requirement in
this regard in addition to furnish the integrity test certificate of the used material in terms of
anticorrosion protection and disbondment resistance for the system. Furthermore, the related
standard for selecting the internal lining/coating system thicknesses must be clearly mentioned
and a copy of the same must be furnished as a reference.

The coating material shall be sufficiently free from constituents such as volatile solvents,
moisture, etc., which can cause evaporation and peeling during transportation and storage. The
specification for the material shall be approved by the Employer before its application.

A certificate of the suitability of use in contact with potable water by an approved international
institute shall be presented to the employer for approval before the application of the coating and
lining. Meeting standard specification such as NSF61 or equivalent.

No fittings with significant damage to the internal lining will be accepted. Where in the opinion
of the Engineer damage to the lining is minor, it shall be repaired as far as possible in accordance
with to the original lining system. The repair shall be subject to the approval of the Engineer.

Details of coating materials should be given by the contractor.

2.6.4 Repair Materials

The contractor shall supply the materials required for the repair of internal lining and external
coating of pipes and fittings from the materials manufacturers and it should be the same materials
used for pipes and fitting protection. The repair materials shall be in sealed product containers
with labels showing the material name and number and the production and expiry date in English
or Arabic.
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2.6.5 Spare Parts
- For mechanical joints, (5%) spare sets of glands, bolts, nuts, washers and rubber rings shall be
supplied.
- For flanges, (5%) spare sets of gaskets, bolts, nuts and washers shall be supplied.
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3. QUALIFICATION FORMS OF DUCTILE IRON PIPES & FITTINGS SPECIFICATIONS

The following information is required to be submitted:

S. Description

Deviation if any

Pipes
1. 100mm to 600mm.
2. 800mm to 1200mm.

3. Above 1200mm

Fittings
1. 50mm to 600mm

2. 800mm to 1200mm.
3. Above 1200mm

Range of Production

2, or 3, or all.

Note: Indicate Classification Offered 1,

Pipes
1. Standard
2. Type
3. Laying Length
4. Type of Joints

Rubber Rings
1. Cross section shape

B Technical required)

(Pipes & Accessories) | 3. Properties
4. Other details.

Specification 2. Specifications to AWWA-CI111

(Drawing is

External Coating
1. Zinc to ISO 8179

2. Bituminous compound

3. Thickness

pigmented with aluminum

4. Epoxy resin for socket & spigot
5. The coating shall withstand climatic,
soil & conditions of Kuwait.
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S. Description

Deviation if any

Internal Cement Lining
1. Standard specifications to

AWWA-C104
2. Type of cement
(Portland cement sulphate
resisting. Type II) min.
3. Thickness As- specified to be
double thickness to AWWA-C104

B | Technical Specifications
(Pipes & Accessories)

Internal Seal Coat
1. Standard specifications to

AWWA-C104

2. Certificate of suitability of use in
contact with potable water in
Kuwait from WRAS or NSF

Polyethylene Sleeves
1. Standard specifications to

AWWA-C105
2. Thickness
3. Other properties

Technical Specifications
(Fittings & Accessories)

Fittings

1. Type
K. 12 for fittings other than tees
K 14 for tees

2. General dimensions to 1.S.0
specifications
(Drawings are required)

3. Type of joints

4. Gland (Drawings are required)

5. External coating

Bolt & Nuts for Mechanical Joints:
1. Material (D.I)
2. Coating (to be specified)
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S. Description Deviation if any
Bolt & Nuts for Flanges
1. Material (Mild steel)
2. Coating (Galvanized)

Rubber Gasket for Flanges
(rubber reinforced with cotton of

thickness 3 mm min.)

Drilling of flanges
As per bill of quantity

C Technical Specifications
(Fittings & Accessories)

Hydrostatic Test Pressure

Part of fitting are to be suitable for
working pressure of 16Kg/cm? or
25 Kg/cm?

Method of Testing at Works
(Air or Water)

Lining of fittings
Internal lining — either cement or coal
tar or epoxy

Add Sheets as necessary
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Name of Manufacturer

Signature & Stamp of Manufacturer

Name of Local Agent

Signature & Stamp of Local Agent
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