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Materials and Equipements Specifications

UF Membrane and System Specifications Ain aldeek project:

Capillary type membranes.

Filtration: outside to inside or inside to outside.

Molecular weight cut off: 100-150 kDa

Filtration mode: Both Dead end and cross flow.

Backwash should be automatic

Flux as recommended by the manufacturer.

Membrane material: PVDF (Ployvinylidene Fluoride) or PES (Polyethersulfone).

Pressurized system and skid mounted.

© © N o g & w P

Modules installed vertically.
. Recovery: not less than 95% @ 10NTU

Recovery= (Net permeate in 24 hours/ Raw water fed in 24hours) x 100%

[EY
o

(Note: Net permeate flow= Gross permeate flow — VVolume of filtrate required for backwash operation)

11. Pretreatment should include stainless steel strainers 316 (100-150Um or what the manufacturer
recommends).
12. The Membrane filtration system shall be fully automated; thus, operator attention normally should only

involves data collecting, equipment maintenance, instrument calibration, and chemical cleaning
49 C-T-W-2021-0039
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13. Butterfly valves used in this system shall be of Lifespan Minimum of 500,000 cycles.

14. The compressed air system shall be designed to produce filtered, dry, oil-free air. The most common type
of compressor used for membrane treatment processes is the oil-injected rotary screw compressor. These
compressors are rated for continuous duty and are considered to be very reliable. If compressed air is used
in the membrane process, the compressor should use food-grade oil. If compressed air is in contact with
the filtrate, the use of a hydrophobic membrane filter on the air supply is generally advisable.

15. System Design shall include CIP unit with all needed piping, fittings chemical tank and 316 stainless steel

pump and heater & thermostat for heat control.
16. System Design should include Integrity Test and Bubble Test units with all needed piping, fittings, tools
and instrumentation. So that damaged membranes can be inspected and repaired.

17. System Design should include automatic CEB system if it is advised by the membrane supplier with all

needed piping, fittings and instrumentation.

18. System Design should include a fully automated neutralizing system for both high and low pH and for high
chlorine content including a holding tank for the chemical cleaning waste water with all needed piping,
fittings, dosing system for acid and base controlled by pH controller and dosing system for chlorine
removal chemical controlled by ORP or Chlorine analyzer and any required instrumentation.

19. System Design should include sampling points before and after each unit.

20. The following minimum online instrumentation should be included for measurement and control

For each UF skid:

o Flow, pressure, turbidity, and temperature for raw water

o Flow and pressure and turbidity for the product water

e  Flow and pressure for the waste water

e  Pressure to calculate TMP for water in operation and in backwash
J Hour Totalizer.

o Inlet and outlet pressure for each pump supplied by the contractor

For both skids:

e  pH meter and control for the CEB system ( if required) and CIP system
o pH meter and control for neutralization system
o ORP meter and control for chlorine residual in the neutralization system

21. UF modules should be ANSI/NSF Standard 61 certified.

22. Contractor should mention the origin of the membranes in his offer and should provide certificate of origin
at project commissioning.

23. Bidders should provide a list of references for similar or bigger treatment systems where the UF system

has been used successfully.

24. Inspection or test manufacturer certificate.

50 C-T-W-2021-0039



&ﬁ&ﬂ&.&*ﬁ\w&@&uﬁ dgbli&3)~’&n

25.

26.

217.

28.

29.

30.

31.

The technical offer shall include detailed Process Flow Diagram showing process system, cleaning

system, CEB system (if required) and back flush system.

During the testing operation the membrane filtration system must undergo periodic direct integrity testing
and continuous indirect integrity monitoring.

For continuous indirect integrity monitoring online, turbidity meter shall be used to monitor turbidity every
15 minutes with control limit CL <0.15 NTU when the turbidity readings exceed 0.15NTU then direct
integrity test should be performed.

Direct integrity test (i.e. Pressure decay test) shall be performed in order to identify and isolate integrity
breaches. Then affected membrane unit shall be taken off-line for diagnostic testing and repair to restore
membrane integrity.

Direct and indirect integrity test shall be performed according to the EPA membrane filtration guidance
manual.

The membrane shall be certified by NSF for Cryptosporidium removal efficiency with a minimum LRV of
4 log and for viruses removal of minimum LRV of 2 log.

The membrane manufacturer shall provide five years warranty for the membrane removal efficiency.

Ceramic Filters and System Specifications Ain aldeek project:

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.

Ceramic Flat sheet.
Flat sheet ceramic plate with filter active
Layer on the outside (Submerged out to the filtration)
Double Side End-Cap (Filtered water outlet for high flux operation)
Double O-Ring connection
Filtered water outlet at the top of the end-cap
Multi ceramic plate configuration with exchangeable Side ceramic plates
Module and rack (tower) must be free of steel parts
Module Material Reinforced fiberglass PPO/PS (NSF61)
Average distance between ceramic plates 6-7 mm
Ceramic membrane material: Silicon Carbide
Backwash should be automatic
Flux as recommended by the manufacturer.
Recovery: not less than 95% @ 10NTU
Recovery= (Net permeate in 24 hours/ Raw water fed in 24hours) x 100%

(Note: Net permeate flow= Gross permeate flow — VVolume of filtrate required for backwash operation)

Pretreatment should include stainless steel strainers 316 (100-150)Um or what the manufacturer

recommends).
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47. The Ceramic filtration system shall be fully automated; thus, operator attention normally should only
involves data collecting, equipment maintenance, instrument calibration, and chemical cleaning

48. Butterfly valves used in this system shall be of Lifespan Minimum of 500,000 cycles.

49. The compressed air system shall be designed to produce filtered, dry, oil-free air. The most common type
of compressor used for membrane treatment processes is the oil-injected rotary screw compressor. These
compressors are rated for continuous duty and are considered to be very reliable. If compressed air is used
in the membrane process, the compressor should use food-grade oil. If compressed air is in contact with
the filtrate, the use of a hydrophobic membrane filter on the air supply is generally advisable.

50. System Design shall include CIP unit with all needed piping, fittings chemical tank and 316 stainless steel

pump and heater & thermostat for heat control.

51. System Design should include automatic CEB system if it is advised by the membrane supplier with all

needed piping, fittings and instrumentation.

52. System Design should include a fully automated neutralizing system for both high and low pH and for high
chlorine content including a holding tank for the chemical cleaning waste water with all needed piping,
fittings, dosing system for acid and base controlled by pH controller and dosing system for chlorine
removal chemical controlled by ORP or Chlorine analyzer and any required instrumentation.

53. System Design should include sampling points before and after each unit.

54. The following minimum online instrumentation should be included for measurement and control

For each Ceramic unit:

o Flow, pressure,turbidity, and temperature for raw water

o Flow and pressure and turbidity for the product water

e  Flow and pressure for the waste water

e  Pressure to calculate TMP for water in operation and in backwash
J Hour Totalizer.

o Inlet and outlet pressure for each pump supplied by the contractor

For both units:

e  pH meter and control for the CEB system ( if required) and CIP system
o pH meter and control for neutralization system
o ORP meter and control for chlorine residual in the neutralization system

55. Contractor should mention the origin of the Ceramic system in his offer and should provide certificate of

origin at project commissioning.

56. Bidders should provide a list of references for similar or bigger treatment systems where the Ceramic

filter system has been used successfully.
57. Inspection or test manufacturer certificate.
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58. The technical offer shall include detailed Process Flow Diagram showing process system, cleaning

system, CEB system (if required) and back flush system.
59. The Ceramic system shall be certified by NSF for Cryptosporidium removal efficiency with a minimum
LRV of 4 log and for viruses removal of minimum LRV of 2 log.

60. The Ceramic manufacturer shall provide five years warranty for the membrane removal efficiency.

Design Specification For adeek Project (attach no)

Terbidity meter and control

Turbidity meter and controller

0-100 NTU For raw water, 0-40 for permeate

no calibration for turbidity measurments

Fully serviceable

with self cleaning wiper

Gas bubbles in the sample don’t interfere with the
measurement

with 5% accuracy for raw water and 2% for
permeate

Automatic shutdown when turbidity readings exceed
the maximum allowable

Alarm and signals at high terbidity readings

Feed Pump For UF or Ceramic systems

Tybe

Centrifugal

Quantity of feed Pumps

4 (2 duty and 2 standby) with suitable head

Pump capacity

75 m3/hr (each)

Pump material

316 St.St

Pump Efficiency

> 70%

Accessories

all electrical, thermal and mechanical protections

Valves

Check valve shall be provided after each single Pump
and isolation valves shall be provided before and after
each singl pump for easy maintenance

Fitting and Piping

all required of UPVC piping(PN16 certifide for
drinking water) to connect the suction line with the
raw water reservoir and the pumping line

water velocity in suction line 0.9 m/s

water velocity in pumping line 1.8 m/s

pressure measurment

Proper pressure gauges shall be provided to measure
the pressure in suction line (range proper for -ve
readings)and in pumping line (range 0-4 bar)

UF and Ceramic system

Number of Skids (units)

Two

Net Production

74- 75 m3/hr (each Skid)

UF and Ceramic system
Specificatin

Please refer to attachment no (3, 4)

Contrall Panels and switches
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Specification

Panels shall be suitable for outdoor operation with
power circuit breakers

Shall have IP55 protection degree

MCC panel shall be provided with electrical power
status for 3 phase and run hour counter

20% space spare should be provided in each Panel
area

Accessories

fan, heaterm thermostatand humidistst based on
heating and cooling calculations

all treatment units shall be automatically switched on
by one key

control mode selection (manual,off, auto operation)

Automatic shutdown at high raw water turbidity

automatic shutdown at high product water turbidity

automatic shutdown at high pressure in the discharge
line

automatic shutdown at low pressure in the suction line
and for low water level in the raw water tank

automatic shutdown at high temperature in the feed
line, Pumps and motors

automatic shutdown when product water tank level is
full

automatic operation when product water tank level is
low

automatic shutdown when any chemical tanks is
empty

pressure relife mechanism in the permeat line

Alarm

high water level alarm in the product water tank

high temberature indicator

low water level alarm in the raw water tank

low suction pressure alarm in feed water

high discharge pressure alarm in feed pumps

low level alarms for all chemical tanks

high turbidity alarm in raw water feed line

high turbidity alarm in product water line

alarm when product water tank level is full

alarm when uv system is out of service

signals for operational mode for UF or ceramic
systems (in service or in backwash)

pressure transmitters readings of the system

logging for turbidity readings of filtered water each
15 minits
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TECHNICAL SPECIFICATIONS FOR
WELDED BLACK STEEL PIPES & FITTINGS

| . Specifications for Welded Steel Pipes with Beveled ends
For (4", 6" and 8”) diameters

a - The pipes shall be in accordance with { API-5L, Grade of steel X42 } or { DIN. 2441 } or
approved equivalent standards, high-tensile, longitudinally or spirally welded steel pipes.

The wall thickness and the test pressures shall be as follows :

Nominal dia. | Outside Diameter | Thickness | Test Pressure | standards
(ND) inch. | (inch) (mm ) | (kg/cm?)

4” 4 57 4.40 134 APl or DIN
6” 6 %” 5.20 133 APl or DIN
8” 8 %” 5.60 110 API or DIN

Working Pressure :
The maximum nominal pressure of all pipes shall not be less 40 bar.

Average Length :
Pipes shall have 6 meters length, equal length must be supplied.

Beveld Ends For 4”, 6” and 8”:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees ) for
elecric fusion butt welding.

Internal Lining and External Coating :
- Preperation of pipes surfaces befor lining and coating:

- The surfaces of pipes shall be clean and free from scale, loose rust, oil ...etc. by :
a. Acid picking.
b. Abrasive shot blasting.
All in accordance with BS.4232 first quality as discribed in BS.534.

- Adhesion Test is required for lining and coating as discribed in BS.534.

E-1- INTERNAL LINING :

ALL STEEL PIPES OF 4”, 6 AND 8” ND. SHALL HAVE INTERNAL LINING EITHER :

55 C-T-W-2021-0039



&ﬁ&ﬂ&.&*ﬁ\w&@&uﬁ dgbli&3)~’&n

a. CEMENT LINING ACCORDING TO AWWA - C. 205 oR BS. 534 OR APPROVED EQUAL.

b. Zinc galvanization ( Hot Dip ) according to Din. 2441 or approved equal, which shall be
odorless and tasteless suitable for the passage of chlorinated potable water 0-3 p.p.m.cl,.

c. Non-toxic 100% solids Amine epoxy according to AWWA C210-03 ( Liquid epoxy
coating systems for the interior and exterior of steel water pipelines ) or approved equal.

d. Non-toxic fusion bonded epoxy according to AWWA C213-01 ( for the interior and
exterior of steel water pipelines ) or approved equal.

Lining must be suitable for drinking water. Non Metalic product for use in Contact with water
must be in accordance with BS. 6920.

e-2- External Coating:

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced type)
according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and
melted on and homogeneous to steel pipes with API 5L-X42 for buried installation .
Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which is

applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall be
firmly bonded to the steel surface. The coating shall be spark-free when tested with a Holiday
detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of nominal

diameters up to 20", and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested for
cathodic disbonding in accordance with ASTM G8. The polyethylene coating shall be capable of
operating at a continuous temperature up to 50 C. without any effect on coating and bonding.
The polyethylene and adhesive shall stop at a distance of 200mm plus the insert of the pipe for

the spigot and 100mm for the end of the socket of

e-3- Protection of lining and coating:
The lined and coated pipes shall be transported through climate, so the manufacturer must take into

account the choice of material.

Protection of lined and coated pipes against damages during storage, transport and handling is
required either by using straw or wood wool pads.

The coating shall show no tendency of flow at a temperature of ( 70 ) degrees centigrade .

e- 4 -The internal lining and the external coating for bevelled ends pipes shall stop 6” from each end
of the pipe

e- 5 - All welded and flanged joints of steel pipes, shall be protected and coated with the same
coating materials of the steel pipes.

F. MARKING:
The material shall be marked with the manufacturer's symbol or mark in addition to the code
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number, standard specification, and the inspector stamp. The pipes as well shall be stamped
with the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:
Sufficient quantity of insulating materials shall be included to cover the joints and fittings after
welding the pipes and its cost shall be deemed to be included in the respective unit price .

g. The bidder must give full information, details, technical data require in attached sheets and must
also give full technical specifications of his bid in addition to manufacturer catalogue and
standards, as well as the chemical and physical analysis.

ITEM
Diameter 4" 6” 8”
Nominal Diameter

Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wit/meter (bare)
WT/meter with
Lining & Coating
Thick. Of lining
Thick. of coating
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Type of coating

Il. Specifications for Welded Steel Pipes with Bevelled Ends

For 10” Diameters & Above :
a- The pipes shall be in accordance with ( API - 5L, Grade of steel, x 42 ), or approved equivalent
standards, high-tensile, longitudinally or spirally welded steel pipes .

b -The wall thickness and the minimum mill-inspection test pressures shall be as follows:

Nominal dia. Outside diameter Wall Thickness Test Pressure
(ND) inch (mm) (inch) ( mm ) (kg/cm?)

10 347 273.10 10 3/4” 5.6 100

12 347 323.9 12 3/4” 6.4 96

16” 406.40 16” 6.4 77
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20" 508.00 207 7.1 73
24" 610.00 24" 7.1 61
32" 813.00 32" 9.5 61

C - Working Pressures :
The maximum nominal pressure of all pipes shall not be less than the value stated in the scope of
works and / or Drawings.

d - Bevelled Ends:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees ) for
elecric fusion butt welding.

All welded and flanged joints of steel pipes, shall be protected and coated with the same coating
materials of the steel pipes.

e- Average Length :
Pipes shall have an average length of 6 and / or 12 meters and as approved by the Engineer .

f- Internal Lining and External Coating :
The internal cement mortar lining shall be of 6.0 mm. and conform to all relevant requirements of
BS. 534 /1990 or AWWA. C.205 - 85.

The unlined and / or uncoated wall of the pipe shall be protected by suitable harmless approved
bituminous or epoxy paint .

The internal lining thickness shall not be less than the minimum thicknesses given in the following
table :

Nominal Diameter Minimum thickness (mm)

(ND) inch BS.534.1990 AWWA.C.205-85
10 6 (+2, -0) 6 (+3.2, -1.6)

12 6 (+2, -0) 8 (+3.2,-1.6)

16 7 (+2, -0) 8 (+3.2,-1.6)

20 7 (+2, -0) 8 (+3.2,-1.6)

24 7 (+2, -0) 10 (+3.2, -1.6)

32 10 (+3.2, -1.6)

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced type)
according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and melted on
and homogeneous to steel pipes with API 5L-X42 for buried installation .

Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which is
applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall be firmly
bonded to the steel surface. The coating shall be spark-free when tested with a Holiday detector at
25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of nominal diameters up to
207, and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested for
cathodic disbonding in accordance with ASTM G8. The polyethylene coating shall be capable of
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operating at a continuous temperature up to 50 C. without any effect on coating and bonding. The
polyethylene and adhesive shall stop at a distance of 100mm plus the insert of the pipe for the spigot
and 100mm for the end of the socket of the pipe.

G- MARKING:

The material shall be marked with the manufacturer's symbol or mark in addition to the code
number, standard specification, and the inspector stamp. The pipes as well shall be stamped with
the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:
Sufficient quantity of insulating materials shall be included to cover the joints and fittings after
welding the pipes and its cost shall be deemed to be included in the respective unit price .

g. The bidder must give full information, details, technical data require in attached sheets and must also

a_

give full technical specifications of his bid in addition to manufacturer catalogue and standards, as
well as the chemical and physical analysis.

ITEM
Diameter 10” 12” 16” 20” 24” 32”
Nominal Diameter

Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wit/meter (bare)
WT/meter with
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Thick. Of lining
Type of coating
Thick. of coating

1. SPECIFICATION FOR BLACK STEEL FITTINGS

Scope of Use :
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The fittings must be made of seamless pipes and shall be in accordance with ANST (B.16.9). The
fittings shall be welded to black steel pipes type (API. 5L - X 42) .

b- Fabrication of Fittings :
The fabrications of fittings shall be as follows :

Elbows must be fabricated by forging or by hot or cold forming of seamless pipes .
Reducers must be fabricated by hot or cold forming and annealing of seamless pipes .

Tees must be fabricated by forming of seamless pipe or by cold or hot forming and annealing of
seamless pipes .

Caps must be fabricated by hot or cold stamping or forging of plates heat treated .
- Fabrication fittings by welding pieces of pipes is not accepted .
c-_Materials of Fittings :

Elbows, Tees, Reducers etc ... must be made of seamless pipe grade WPB .(ASTM. A 234) or
approved equivalent .

d-_Fittings Thickness & Pressure :
The minimum thickness of the black steel fittings shall be sufficient to withstand the pressure rating
of their respective pipelines .

e- Elbows Bends :
The Elbows must be of long radius type, but short radius elbows can be offered as an alternative .

f- Reducers :
The reducers must be concentric. Thickness of each side shall be equal to thickness of related
nominal diameter, if thickness of reduced size equal to the thickness of the bigger size, higher
thickness will be accepted .

g-_Straight Equal Tees :
The straight equal tees, in which the run and branch (out let) is equal in nominal diameter, thickness
must be equal to the thickness of its related nominal diameter.

h- Tees Reducing :
Tees Reducing, in which the Run is bigger than branch (out let) in nominal diameter thickness of the
run, must be equal to the thickness of its related diameter, thickness of the branch (out let ) must
equal to its related nominal diameter.

i- Coating and Lining :
All fittings must be lined by corrosion proof materials and must be suitable for potable water.

The coating must be of the same coating material as the pipes. Coating and lining must stop at the
beveled ends for the purpose of welding.

[- Marking :
Every fitting must be marked with :
- Trade mark .
- Nominal Diameter .
- Thickness .
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- Standard .

k- Certificate of Compliance :
Certificates of compliance of required standards is required

Iron (DI) Pipes and Fittings

1.SCOPE

This Water Authority of Jordan Standard specifies the requirements and associated test methods applicable to
ductile iron pipes, fittings, accessories and their joints for the construction of pipelines outside buildings.
Reference is made to EN 545:2010, 1. Scope.

2.NORMATIVE REFERENCES

The indispensable referenced documents for the application of this Standard are refereed to EN 545:2010, 2.
Normative References.

3. TERMS AND DEFINITIONS
The terms and definitions in the EN 545:2010 also apply for this Standard.

4. TECHNICAL REQUIREMENTS
4.1 GENERAL

4.1.1 DUCTILE IRON PIPES, FITTINGS AND ACCESSORIES

Nominal sizes, pressure classes, thicknesses, lengths and coatings are specified in the EN 545:2010, Su-
Clauses 4.1.1, 4.2,4.3.1,4.3.3, 4.5 and 4.6.

4.1.2 SURFACE CONDITION AND REPAIR

Reference is made to Sub-Clause 4.1.2 of the EN 545:2010.

4.1.3 TYPES OF JOINTS AND INTERCONNECTIONS

4.1.3.1 GENERAL
Elastomeric gasket made of EPDM shall comply with the requirements of EN 681-1, type WA.

4.1.3.2 FLEXIBLE JOINTS
Reference is made to Sub-Clause 4.1.3.2 of the EN 545:2010.

4.1.3.3 FLANGED JOINTS

Reference is made to Sub-Clause 4.1.3.3 of the EN 545:2010.

The minimum requirement of drilling of flanges shall be PN16 according to EN 1092-2 (no PN10 drilling);
other pressure classes for drillings according to EN 1092-2.

4.1.3.4 PIPE SADDLES

Reference is made to Sub-Clause 4.1.3.4 of the EN 545:2010.

4.1.4 MATERIALS IN CONTACT WITH WATER INTENDED FOR HUMAN CONSUMPTION

Reference is made to Sub-Clause 4.1.4 of the EN 545:2010.

All pipes, coating, and lining materials shall be certified for potable water use and shall contain no ingredients
that may migrate into water in amounts that are considered to be toxic or otherwise dangerous for health.

The Contractor is prohibited to import or to use any of the “Acryl amide and N-Methyl-poly acryl amide
Grouts” or any other toxic or poisonous materials or sub materials.

The contractor is required to submit certificates from third party inspectors recognised by the governmental
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tender directorate, its latest issue, but limited to following internationally recognized and accredited
companies:
e Bureau Veritas

e Lloyds
e SGS
e WRAS
e RSS

that all components of the supply must not be of any way toxic to the water being conveyed and can be fully
used for the distribution of potable water to a temperature up to 50° C.

The Certificates must be submitted for the following materials:

a. Cement mortar lining

Bituminous paint

Epoxy powder coating
EPDM Sealing Rings and Rubber Gaskets
f.  Lubricating paste

b
c. Epoxy paint
d
e

4.2 PRESSURE CLASS
Reference is made to Sub-Clause 4.2 of the EN 545:2010.

4.3 DIMENSIONAL REQUIREMENTS

4.3.1 PIPES AND FITTINGS THICKNESS
Reference is made to Sub-Clause 4.3.1 of the EN 545:2010
4.3.2 DIAMETER

4.3.2.1 EXTERNAL DIAMETER
Reference is made to Sub-Clause 4.3.2.1 of the EN 545:2010.
4.3.2.2 INTERNAL DIAMETER

Reference is made to Sub-Clause 4.3.2.2 of the EN 545:2010.
4.3.3 LENGTH

4.3.3.1 STANDARDIZED LENGTHS OF SOCKET AND SPIGOT PIPES
Reference is made to Sub-Clause 4.3.3.1 of the EN 545:2010.
4.3.3.2 STANDARDIZED LENGTHS OF FLANGED PIPES

Reference is made to Sub-Clause 4.3.3.2 of the EN 545:2010
4.3.3.3 STANDARDIZED LENGTHS OF FITTINGS

Reference is made to Sub-Clause 4.3.3.3 of the EN 545:2010.
4.3.3.4 LIMIT DEVIATIONS ON LENGTHS

Reference is made to Sub-Clause 4.3.3.4 of the EN 545:2010.
4.3.4 STRAIGHTNESS OF PIPES
Reference is made to Sub-Clause 4.3.4 of the EN 545:2010.

4.4 MATERIAL CHARACTERISTICS

4.4.1 TENSILE PROPERTIES
Reference is made to Sub-Clause 4.4.1 of the EN 545:2010.
4.4.2 HARDNESS
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Reference is made to Sub-Clause 4.4.2 of the EN 545:2010.

4.5 COATINGS AND LININGS FOR PIPES

4.5.1 GENERAL
This Water Authority of Jordan Standard specifies for the particular requirement of coating of ductile iron
pipes to be adequate for the local soil conditions following:

a. Zinc-aluminium alloy with or without other metals coating of minimum 400 g/m? with finishing layer
of epoxy paint. The internal surface of the socket end shall be painted with a layer of zinc rich epoxy
paint plus a layer of non toxic epoxy paint referring to EN 545:2010, Annex D, D.1.1, a), 2) and D.2.2.

Evidence of the long term performance of the above mentioned solution (e.g. tests and references) should be
provided by the manufacturer.

b. Indifficult conditions (extremely aggressive soils, with very low resistivity under 500 Q. Cm and/or
low pH), the pipes will be protected externally with the different coatings as described in EN 545:2010,
Cement mortar coating fibre reinforced, according to EN 15542, referring to EN 545:2010, Annex D,
D.1.1,a) and D.2.3, Polyurethane coating according to EN 15189 or Polyethylene according to EN
14628

For all other general requirements, reference is made to Sub-Clause 4.5.1 of the EN 545:2010.

Option (a) is must unless otherwise mentioned clearly in the tender documents.

4.5.2 COATINGS CHARACTERISTICS

Reference is made to Annex D.2.2in clause 4.1.1 of the EN 545:2010.

This Standard specifies these coating characteristics as minimum requirement for ductile iron pipes complying
with Annex D.2.2 and ductile iron fittings and accessories complying with 4.6.2 May be buried in contact
with a large number of soils, which can be identified by soil studies on site, except as specified in Annex D,
D.2.1, Standard Coating or otherwise specified in the Tender Documents.

4.5.3 REPAIRS

Reference is made to Sub-Clause 4.5.2.3 of the EN 545:2010.

4.6 INTERNAL LINING OF CEMENT MORTAR

4.6.1 GENERAL

Reference is made to Sub-Clause 4.5.3 of the EN 545:2010. The cement mortar used should be one of those
listed in Sub-Clause 4.5.3.1

4.6.2 STRENGTH OF THE LINING

Reference is made to Sub-Clause 4.5.3.2 of the EN 545:2010.

4.6.3THICKNESS AND SURFACE CONDITION

Reference is made to Sub-Clause 4.5.3.3 of the EN 545:2010.

4.6.4REPAIRS

Reference is made to Sub-Clause 4.5.3.4 of the EN 545:2010.

4.7 COATINGS FOR FITTINGS AND ACCESSORIES

4.7.1 GENERAL
Reference is made to Sub-Clause 4.6.1 of the EN 545:2010.

This Standard specifies following coating and lining for Fittings and Accessories:
a. Coating

Epoxy powder coating (or epoxy paint for ND > 1000mm)

Zinc rich paint coating with finishing layer

Enamel Lining

Epoxy powder lining (or epoxy paint for ND > 1000mm)
Cement mortar lining

ISR L T S o

Enamel
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7. thick electro-deposited coating with a minimum thickness of 50 microns applied on a blast-cleaned and
phosphorated surface
Depending on the external and internal conditions of use, alternative coatings, detailed in Annex “D” of the EN
545:2010 may be required and used as specified in the tender documents.
Epoxy powder or epoxy paint lining inside and coating outside shall be according to EN 14901

. coating thickness: minimum 200 pm
o zero porosity: minimum 1500 V spark test
. adhesion: inimum 8 N/mm?

4.7.2 PAINT COATING

4.7.2.1 GENERAL

Reference is made to Sub-Clause 4.6.2.1 of the EN 545:2010.
Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel

4.7.2.2 COATING CHARACTERISTICS

Reference is made to Sub-Clause 4.6.2.2 of the EN 545:2010.
Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel

4.8 MARKING OF PIPES, FITTINGS AND ACCESSORIES

4.8.1 PIPES AND FITTINGS

Reference is made to Sub-Clause 4.7.1 of the EN 545:2010.

According to Sub-Clause 4.6, the manufacture’s name or mark will be cast-on or cold-stamped (not painted).
4.8.2 ACCESSORIES

Reference is made to Sub-Clause 4.7.2 of the EN 545:2010.

4.9 LEAK TIGHTNESS
Reference is made to Sub-Clause 4.8 of the EN 545:2010.

5.PERFORMANCE REQUIREMENTS FOR JOINTS AND PIPE SADDLES

5.1 GENERAL

To insure their fitness for purpose in the field of water supply, all the joints and pipe saddles shall fulfil the
relevant performance requirements of clause 5 of the EN 545: 2010.
A. Quality Assurance System:
The manufacturer shall control the quality of his products during their manufacture by a system of process
control according to EN DIN I1SO 9001:2000, in order to comply with the technical requirements of the
standards. The tests should confirm that the ductile iron pipes, fittings and accessories are manufactured
according to EN 545:2010.
B. Traceability System:
The manufacturer shall clearly mention the method by which he can keep records and trace of the
manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the
records for the manufactured item in case any problems accrues after the installation.

5.2 FLEXIBLE JOINTS

5.2.1 GENERAL

The minimum deflection in joints shall be as in Sub-Clause 5.2.1 of the EN 545:2010.
5.2.2 TEST CONDITION

Reference is made to Sub-Clause 5.2.2 of the EN 545:2010.

5.3 TEST PARAMETERS
5.3.1 ANNULUS
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Reference is made to Sub-Clause 5.2.3.1 of the EN 545:2010.
5.3.2 PIPE THICKNESS

Reference is made to Sub-Clause 5.2.3.2 of the EN 545:2010.
5.3.3 SHEAR

Reference is made to Sub-Clause 5.2.3.3 of the EN 545:2010.

5.4 RESTRAINED FLEXIBLE JOINTS

Reference is made to Sub-Clause 5.3 of the EN 545:2010.
Types of used restrained flexible joints should be clarified by the manufacturer with an evidence of
performance and a list of references.

5.5 FLANGED JOINTS AS CAST, SCREWED, WELDED AND ADJUSTABLE
Reference is made to Sub-Clause 5.4 of the EN 545:2010.

5.6 PIPE SADDLES

5.6.1 TEST CONDITIONS

Reference is made to Sub-Clause 5.5.1 of the EN 545:2010.
5.6.2 ANNULUS

Reference is made to Sub-Clause 5.5.2 of the EN 545:2010.

6. TEST METHODS
6.1 PIPE DIMENSIONS

6.1.1 WALL THICKNESS

Reference is made to Sub-Clause 6.1.1 of the EN 545:2010.
6.1.2 EXTERNAL DIAMETER

Reference is made to Sub-Clause 6.1.2 of the EN 545:2010.
6.1.3 INTERNAL DIAMETER

Reference is made to Sub-Clause 6.1.3 of the EN 545:2010.
6.1.4 LENGTH

Reference is made to Sub-Clause 6.1.4 of the EN 545:2010.

6.2 STRAIGHTNESS OF PIPES
Reference is made to Sub-Clause 6.2 of the EN 545:2010.

6.3 TENSILE TESTING OF DUCTILE IRON COMPONENTS

REFERENCE 1S MADE TO SUB-CLAUSE 6.3 OF THE EN 545:2010.
6.3.1 SAMPLES
Reference is made to Sub-Clause 6.3.1 of the EN 545:2010.
6.3.1.1 CENTRIFUGALLY CAST PIPES
Reference is made to Sub-Clause 6.3.1.1 of the EN 545:2010.
6.3.1.2 PIPES NOT CENTRIFUGALLY CAST, FITTINGS AND ACCESSORIES
Reference is made to Sub-Clause 6.3.1.2 of the EN 545:2010.
6.3.2 PREPARATION OF TEST BAR
Reference is made to Sub-Clause 6.3.2 of the EN 545:2010.
6.3.3 APPARATUS AND TEST METHOD
Reference is made to Sub-Clause 6.3.3 of the EN 545:2010.
6.3.4 TEST RESULTS
65 C-T-W-2021-0039



Reference is made to Sub-Clause 6.3.40f the EN 545:2010.

6.4 BRINELL HARDNESS OF DUCTILE IRON COMPONENTS
Reference is made to Sub-Clause 6.4 of the EN 545:2010.

6.5 WORKS LEAK TIGHTNESS TEST FOR PIPES AND FITTINGS

Reference is made to Sub-Clause 6.5 of the EN 545:2010.

6.5.1 GENERAL

Reference is made to Sub-Clause 6.5.1 of the EN 545:2010.

6.5.2 CENTRIFUGALLY CAST PIPES

Reference is made to Sub-Clause 6.5.2 of the EN 545:2010.

6.5.3 PIPES NOT CENTRIFUGALLY CAST, FITTINGS AND ACCESSORIES
Reference is made to Sub-Clause 6.5.3 of the EN 545:2010.

6.6 ZINC MASS

Reference is made to Sub-Clause 6.6 of the EN 545:2010.
6.7 THICKNESS OF PAINT COATINGS

Reference is made to Sub-Clause 6.7 of the EN 545:2010.

6.8 THICKNESS OF CEMENT MORTAR LINING
Reference is made to Sub-Clause 6.8 of the EN 545:2010.

/. PERFORMANCE TEST METHODS

7.1 COMPRESSIVE STRENGTH OF THE CEMENT MORTAR LINING
Reference is made to Sub-Clause 7.1 of the EN 545:2010.

7.2 LEAK TIGHTNESS OF FLEXIBLE JOINTS

7.2.1 GENERAL

Reference is made to Sub-Clause 7.2.1 of the EN 545:2010.

7.2.2 LEAK TIGHTNESS OF FLEXIBLE JOINTS TO POSITIVE INTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.2 of the EN 545:2010.

7.2.3 Leak tightness of flexible joints to negative internal pressure

Reference is made to Sub-Clause 7.2.3 of the EN 545:2010.

7.2.4 LEAK TIGHTNESS OF FLEXIBLE PUSH-IN JOINTS TO POSITIVE EXTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.4 of the EN 545:2010.

7.2.5 LEAK TIGHTNESS OF FLEXIBLE JOINTS TO DYNAMIC INTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.5 of the EN 545:2010.

7.3 LEAK TIGHTNESS AND MECHANICAL RESISTANCE OF FLANGED JOINTS
Reference is made to Sub-Clause 7.3 of the EN 545:2010.

7.4 LEAK TIGHTNESS AND MECHANICAL RESISTANCE OF PIPE SADDLES

7.4.1 POSITIVE INTERNAL PRESSURE
Reference is made to Sub-Clause 7.4.1 of the EN 545:2010.

7.4.2 NEGATIVE INTERNAL PRESSURE
Reference is made to Sub-Clause 7.4.2 of the EN 545:2010.
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8. TABLES OF DIMENSIONS

8.1 SOCKET AND SPIGOT PIPES
General Reference is made to Sub-Clause 8.2 of the EN 545:2010.

The Water Authority Standard specifies for each DN the following minimum wall thicknesses highlighted in colour (see the following
page), according to the Preferred Classes as described in EN 545:2010.

DN | External diameter DE Minimum wall thickness e mm
mm
Nominal L_im_it Class Class | Class | Class
deviations | 20 50 64 100

40 56 +1/-1,2 35 | 4,0 4,7
50 66 +1/-1,2 3,5 4.0 4,7
60 7 +1/-1,2 3,5 4,0 4,7
65 82 +1/-1,2 3,5 4,0 4,7

80 98 +1/-2,7 35 4,0 4,7
100 118 +1/-2,8 35 4,0 4,7
125 144 +1/-2,8 35 4,0 5,0
150 170 +1/-2,9 35 4,0 59
200 222 +1/-3,0 39 5,0 1,7
250 274 +1/-31 4.8 6,1 9,5
300 326 +1/-3,3 57 73 11,2
350 378 +1/-3,4 6,6 85 13,0
400 429 +1/-3,5 75 9,6 14,8
450 480 +1/-3,6 8,4 10,7 16,6
500 532 +1/-3,8 9,3 11,9 18,3
600 635 +1/-4,0 111 14,2 21,9
700 738 +1/-4,3 13,0 16,5

800 842 +1/-4,5 14,8 18,8

900 945 +1/-4,8 16,6
1000 1048 +1/-5,0 18,4
1100 1152 +1/-6,0 8,2 20,2
1200 1255 +1/-5,8 8,9 22,0
1400 1462 +1/-6,6 10,4
1500 1565 +1/-7,0 111
1600 1668 +1/-7,4 11,9
1800 1875 +1/-8,2 133
2000 2082 +1/-9,0 14,8

NOTE 1 The bold figures indicate the standard products which are suitable for most applications. Grey boxes represent products
which are outside the scope of this standard.
NOTE 2 For smaller ON, the minimum pipe wall thickness is governed by a combination of manufacturing constraints,
structural performance and installation and handling requirements.
NOTE 3 The minimum thickness is given for non-restrained joints (see 4.2.(
NOTE 4 Pressure classes between 50 and 100 may be supplied by interpolation on request.
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SPECIFICATIONS OF MATERIALSVALVES, PIPES AND
FITTINGS

1. General :

1. Supply and Quality of Materials :

All materials shall comply with those Standards and Specifications laid down by internationally recognized
institutions, for the water industrial. Preference will be given to manufacturers that are quality certified to
ISO. 9001.

All materials supplied to the site in Jordan shall be subject to acceptance tests carried out by the Royal
Scientific Society and if any tests not available in RSS the third party shall be subject to the Engineer's
approval.

All materials supplied shall be subject to the Engineer's approval.

Any or all materials and manufactured articles supplied by the Contractor for use in the works, shall if so
required by the Engineer be tested in advance at the Contractor’s expense, in accordance with the required
specs.

Inspection or approval by the Engineer of any equipment or materials shall not release the Contractor from
any of his obligations under this Contract .

All information and specifications relating to Products and materials proposed for this Contract, must
accompany each Tender Submission.

2. Storage of Materials :

The Contractor shall be responsible for the storage and well being of all materials purchased under this
Contract, and any discrepancies found therein.

The Contractor shall manage and maintain stock - yards that can accommodate all materials purchased and
approved by the Engineer under this Contract, stored either in the open or under cover as required by the
Manufacture's / contractor's instructions , and shall be regularly inspected by the Engineer's staff and
maintained to the Engineer's satisfaction.

3. Scope :

The Contractor shall furnish and deliver to the site, all kind of pipes, valves, fittings, closure pieces, flanges,
bolts, nuts gaskets, jointing materials ...etc. and appurtenances as specified and required.

All valves shall be flanged. Pipe fittings and valves shall be Suitable for buried installation.

All tapers (reducers) required at tees and other locations to meet the specified diameters may be furnished in
the manufacturer's standard lengths and diameters.

4. References :

Reference to any national standard or publication ( as ISO, BS, DIN. .... etc. ) in these specifications is
intended to indicate general configuration, type and quality. Goods may be furnished which meet other
internationally accepted standard, provided that overall quality will be at least equal to that required by the
standard specified. Supporting documents / certificates shall be submitted hereto.

5. Potable Water Certification :
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All pipe and coating materials shall be certified for potable water use and shall contain no ingredients that may
migrate into water in amounts that are considered to be toxic or otherwise dangerous for health. All pipes shall
be certified as safe for transporting potable water by an independent testing laboratory.

6. Materials and Standards :
All materials shall be complying with 1SO, BS, API & DIN. standard and shall be supplied from approved
manufactures and country of origin.

The Contractor is requested to submit a list of contractors that he intends to use together with his Tender bid.
The Contractor shall also submit for the approval of the Engineer, before ordering:

a)Type of materials to be used, dimensions, thickness, lengths, shape, weight, class, tolerance limits and
quality.

b) Standard to which the item is manufactured.
c) Details of specials, adapters, fittings and joint design.

d) Coating and lining methods.

7. Fittings :

Fittings unless otherwise specified shall be furnished with a type of joint compatible with the pipe system at
the contractor's option. Any adaptors necessary to joint fittings to the adjacent pipes, even of different
materials, shall be provided by the Contractor at no extra cost.

8. Toxic Materials :

The Contractor is prohibited to import or to use any of the "Acrylamide and N-Methylolarcylamide Grouts" or
any other toxic or poisonous materials or submaterials used in piping, it's accessories, lining, coating, sealing
...etc, or in various kinds of concrete or in soil in any kind of usage. Any import or usage of the above
mentioned materials by the Contractor, requires to be licensed in writing by the Employer, otherwise, the
Contractor shall be subject to legal pursuance.

9. Submittals :

The Contractor shall submit :

i — Detailed manufacturer’s proposals for pipes and fittings manufacture, coating & lining ... etc.

ii — Certified copies of manufacturers quality control test results and reports .

iii —(certificate of conformity according to IAF Requirements)for pipes,Valves, fittings and other components .

“ This is to certify that the pipes and specials delivered in this consignment comply with the required
specification .
No payment shall be made in respect of any consignment of pipes and specials in case it is not accompanied
by above mentioned certificates .

10. Payment of Taxes and Duties :
The contractor shall take in his consideration that all materials in this Contract shall not exempted from
customs duties, import duties, sale taxes and all other kinds of duties and taxes.

11. Tests After Delivery :
The Employer & the Engineer have the right to take samples of the supplied materials, and the following tests
shall be carried out in accordance with the relevant ISO, BS, DIN or regulations by an approved laboratory.

1. Hydrostatic pressure test .

2. Hardness test .
3. Tensile strength test .

4. Elongation test .
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S. Measurements and weight .

6. Test of cement mortar lining .

All tests as mentioned or directed by the Engineer shall be borne by the Contractor and the costs shall be
included in the Contract unit rates.

12. Third Party Control :

The Contractor shall at his own expense provide a recognized independent third party control to monitor
quality and witness testing during_all manufacturing process and to ensure that the products used in the
works ('such as pipes , fittings , valves . various electrical and mechanical apertures , lap equipment ... etc.)
are all manufactured in accordance with the specific standards in this Contract (or any other specifications
approved by the Employer ) .

The third party control should also issue test certificates stating that they had witnessed all the tests performed
on all products, and all materials are conforming to Specifications and they had checked and inspected all
materials regarding the proper packing and shipment , and certifying the bill of lading .

Before signing the Contract , the Contractor shall inform the Employer of the name of the control party he
intends to engage , and obtain the Employer’s approval.
The third party control should be selected from the following list which issued by the Central Tenders
Directorate :
1) Bureau Veritas - Messers. Red Sea Shipping Agency W .L .L

SGS — Societe General De Servwillance.
2) Tuboscope Verco International.

3) OMIC — Overseas Merchandise Inspection Company LTD.
4) Baltic Control LYTD.

5) Inspecturate (suisse) S. A.

6) Control Union International.

7) Socotec International Inspection.

2 Valves

GENERAL :

Materials used in valves shall be suitable for potable water.

All valves, on any type of pipeline must be jointed to the pipe by flanges (unless otherwise specified) and shall
have a testing pressure of 1.5 times the nominal pressure.

All valves shall be of the non-rising stem type, and shall be capable with standing the specified test pressure
without leaking.

The hand wheels of all valves (including those which incorporate gear )shall be arranged for clockwise
closing. All hand wheels shall have, in their periphery, the words OPEN and SHUT and appropriately
positioned arrows.

When valves have inaccessible positions, extension spindles shall be fitted to suit the situation.

The contractor shall submit a certificate from the manufacturer certifying that all valves have been mill tested
and that they have successfully passed the tests prescribed by the relative standard specifications.

. Gate Valves :

GENERAL:

They shall comply with EN 1171 standard latest revision. For drinking water, valves from DN 50 to
2000mm, PN (16, 25, 40) bars, shall also comply with EN 1074-2 standard latest revision.
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2. All accessories and fittings (gasket, hand wheel GG25 or carbon steel, bolt and nut of A2, flanges EN
1092-1/2 Steel flanges type (01, 11, 12) shall be provided by the contractor, this is general requirements for
all kinds of valve for each .

3. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300

4. The contractor shall provide four detailed repair manuals for the gate valves supplied; and a letter of
certification from the contractor verifying that all requirements of EN Standard and these Specifications have
been met.

VALVE JOINTS:

o All valves shall have, flanged ends, mechanical joint ends or screw joints to fit the pipe run in which they are
used, except valves installed on push-on joint pipe shall have mechanical joint ends unless otherwise specified
and the flange design on request.

¢ Flanges shall be raised face rated and drilled according to EN 1092-1/2 PN (16, 25, 40) Bars and face to face
length according to DIN 3202 series F15 or EN558.

Regarding all standards or technical characteristics described hereafter, the contractor is required to submit
certificates from third party inspectors recognized by the governmental tender directorate, its latest issue, but
limited to following internationally recognized and accredited companies :

1) Bureau Veritas

2) Lloyds
3) SGS
4) WRAS
5) RSS

MATERIALS

1. Gate valve form size DN50mm and greater shall be Body wedge and bonnet of the material for

pressure range 16 to 40 bars shall be ductile iron as listed in table below.

Material

Today Previously
Code Designation | Standard | Material No | Code Designation | Standard
Ductile iron DIN
EN-GJS-400- | EN-JS1030 | EN 1563 |5.3106 GGG-40 0.7040

15 1693-1
Ductile iron DIN
EN-GJS-500-7 EN-JS1050 | EN 1563 | 5.3200 GGG-50 0.7050 1693-1
Ductile iron DIN
(EN-GJS-400- | EN-JS1025 | EN 1563 | 5.3103 GGG-40.3 0.7043

18-LTH 1693-1

2. Valve stem (shaft) shall be stainless steel with minimum 13% chromium for water system, 17% chromium for
waste water system as listed in table below.
3.

DESIGNATION Material no En standard
Stainless steels 316 1.4%** EN10088-1,2 or 3
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4. Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to DIN 1693 .And Nut shall be
of bronze CuSn12Ni .
Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.
O-Ring made of EPDM for water system, NBR for wastewater system.

Bolting should be of stainless steel 316.

O N o O

Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN

1. Resilient seat to EN 1074-2 and EN 1171 Wedge full lining with EPDM for water system and NBR for
wastewater system process for pressure range 16 bars only.

2. Wedge will be equipped with polyamide gliders to protect the gate and body guides coating from wearing.
Gliders should be preferably directly fixed to the Iron Gate and protection against corrosion of the wedge
shall be assumed by the system glider/rubber.

3. Metal seated to EN 1074-2 and EN 1171 non resilient seat, tapered wedge design Flexible wedge type 700HJ
or Split wedge=Type 700 JJ for pressure range greater than 16 bars.

. Fully guided wedge for resilient and non-resilient gate valves.

4
5. Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.
6. All bolts and nuts shall be of stainless steel 316 or Bronze.

7

. Face to face :
e Face to face dimension for the pressure range up to 16 bars accordance to EN558-1 basic series 14 (previously
DIN 3202 F4) ;

e Face to face dimension for the pressure range 25 bars accordance to EN558-1 basic series 15 (previously DIN
3202 F5) ;

e Face to face dimension for the pressure range 40 bars accordance to EN 558-1 basic series 15 (previously

DIN3202-F5,).

8. Gate valve shall be designed with flanged end on both sides rising face according to EN 1092-1/2.

9. Fixed stem seal (O ring seal) with minimum double O-Ring stem sealing and replaceable seal under

pressure according to 1ISO 10079.

10. With draining plugs for waste water system.

11. Optional prepare for bypass for pressure range 40 bars.

12. Up to DN 200 the valves shall have a maximum operating torque of(DN) Nm. A gear box will be added if
necessary to reach a maximum operating torque of 300 Nm (The valve from size 200mm and grater shall
mountain with gear unite for pressure rang 25 bar and grater).

13. Inside screw stem(NRS)

14. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300.
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15. Rotation of opening :
All valves shall open by turning to the left or counter clockwise, when viewed from the stem (clockwise
closing).

COATING

1. All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a minimum
thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating.
Said coating shall be non-toxic, impart no taste to water, and shall be in accordance with British, French or
German drinking water national regulations.

2. The valves shall be shot blasted before coating according to specifications and shall be coated inside and
outside with fusion bonded epoxy powder minimum 250 microns in RAL 5015.

3. The valves shall be complete with mechanical position opening indicator with hand wheel from ductile cast
iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300.

MARKINGS
Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of manufacturer,
and year of manufacture).

TEST

1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable).

2. Drinking Water use valves are in accordance W270 OR British, French German drinking water national
regulations.

3. Life cycle test.
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Attach No. (1) technical details for major equipment/ adeek project, to be filled by
bidders (attach no)

Feed Pumps

Quantity

Model (attach catalog no.1)

Manufacturer

Pump Material

Pump efficiency

Pump Flow (m3/hr)

Head @ required feed Flow (bar)

Power (kW)

Specific energy consumption kW.h/m3 of product water

Self Cleaning Screen

Quantity

2 | Model (attach catalog no.2)

Manufacturer

Maximum flow rate (m3/hr)

Ultrafiltration Membranes

Membrane model (attach catalog no.3)

Membrane manufacturer

Membrane Size (inch)

3 | MWCO (kDa)

Material (PVDF or PES)

Mode of Operation (inside-out or outside-in)

Recovery (%)

Filtration Flux (I/m2/hr)

Ceramic Filter

Ceramic model (attach catalog no.3)

Ceramic manufacturer

4 | Pore size

Material

Recovery (%)

Filtration Flux (I/m2/hr)
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Clean in Place: (CIP) system

CIP Pump model (attach catalog no.4)

CIP pump manufacturer

CIP pump flow rate (m3/hr)

CIP pump head (bar)

CIP Pump and motor material

Dosing pump quantity

Dosing Pump Model (attach catalog no.5)

Dosing Pump manufacturer

Chemical Tank

Quantity

PE tank volume, (L)

Backwash and (CEB) System

CEB pump model (attach catalog no.6)

CEB pump Manufacturer

CEB pump flow rate (m3/hr)

6 | CEB pump head (bar)

CEB Pump and motor material

Dosing pump quantity

Dosing Pump Model (attach catalog no.7)

Dosing Pump manufacturer

Automatic pH netulization system for rejected water

Dosing pump quantity

Dosing Pump Model (attach catalog no.8)

Dosing Pump manufacturer

Dosing Pump flow rate(l/hr)

7 | pH meter model (attach catalog no. 9)

pH contraller model (attach catalog no.10)

pH meter and contraller manufacturer

Chemical Tanks

Quantity

PE tank volume (L)

Dosing System & control Sodium metabisulfite (Na2S205 )(Dechlorination)

Dosing Pump

Quantity

Model (attach catalog no. 11)

Manufacturer

8 | Dosing rate (L/hr)

Chemical Tank & stirrer

Quantity

Stirrer material

PE Tank volume (L)

ORP Control
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Quantity

ORP analyzer model (attach catalog no. 12)

ORP analyzer manufacturer

Type of Control

ORP Sensor model

Redox voltage range (mV)

Instrumentation

Raw Water

Turbidity meter Quantity

Turbidity meter model (attach catalog no. 13)

Turbidity controller model (attach catalog no. 14)

Turbidity meter and controller manufacturer

Turbidity range of raw water, NTU

Turbidity meter accuracy for raw water, from full scale(%)

Electromagnetic flow rate meter Quantity

Electromagnetic flow rate meter model (attach catalog no. 15)

Electromagnetic flow rate meter manufacturer

Permeat

Turbidity meter Quantity

Turbidity meter model (attach catalog no. 16)

Turbidity controller model (attach catalog no. 17)

Turbidity meter and controller manufacturer

Turbidity range of permeate water, NTU

Turbidity meter accuracy for permeate, from full scale(%)

Electromagnetic flow rate meter Quantity

Electromagnetic flow rate meter model (attach catalog no. 18)

Electromagnetic flow rate meter manufacturer

Reject

Electromagnetic flow rate meter model (attach catalog no.19)

Electromagnetic flow rate meter manufacturer

Contral Panels & switches

10 Al specification, switches, indicators and logec will be performed as per

decuments (yes,no)

Contarctor Experience

Membrane project for water treatment

1 Membrane plant capacity (m3/hr)

year of Construction

Location of the project

Provide documents

| declare to do the following as described in the tender documents

11 | all civil works (yes, no)

91

C-T-W-2021-0039




92 C-T-W-2021-0039



