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1. PROJECT DESCRIPTION

.l Introduction

This volume describes the requirements for construction of this project with all required
facilities.

1.2 Scope of Work

The purpose of this project is to enhance supply conditions , reduce NRW and increase
energy efficiency in Umlulu pump station by increasing operational conditions .

The scope of this project will include Supply, Design, Construction, Installation, integrating
and Commissioning of all required material at the mentioned.

-Project Transportation

The contractor shall provide two vehicles for the permanent transportation for the use of the
Employer and supervision team, where the contractor bears all expenses, fees, customs,
licenses, comprehensive insurance, consumption, fuel and maintenance allowances for cars
and is obliged to provide replacement cars in case they are broken or stolen. The vehicles age

shall be less than 3 years.
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2. MECHANFICAL WORKS DESIGN CRITERIA & STANDARDS

2.1 UMLULU PUMPING STATION

Contractor’s Scope of Work:

All mechanical design works should be done upon requirements of national technical
specification, in addition to international codes, Standards, manufacturer recommendation
and client’s requirements of these standards are:

Pumps design Requirements

The following requirements are applicable for all pump stations:

I. The design horizon for the proposed mechanical equipment, pipe work, valves and fittings is
2040, while the design horizon for the pumps is 2035. The maximum velocity in pump
suction manifolds will be designed to be less than 1.5 m/s and less than 2 m/s for pump
discharge pipes. Maximum pump speed will be 1500 rpm where possible. For all applications,

the same type of pump shall be installed but in different sizes.
2. The contractor has to submit to the Engineer all required calculations for all mechanical

equipment’s for approval.

Contractor's Design Drawings:

Contractor should submit detailed design drawings for the mechanical systems of the pumping

station.

Contractor's Shop Drawings:

Contractor should submit detailed shop drawings for the Mechanical systems of the pumping station

after achieving approvals on the design drawings. Approval on the shop drawings should be achieved.
Contractor's as Built Drawings:

Contractor should submit as Built drawings for the Mechanical systems of the pumping station after
finishing the execution of the Mechanical works. Approvals on the as Built drawings should be

achieved.

The Contractor shall prepare the detailed mechanical design drawings, calculations and providing,
installing, executing, testing and commissioning of the mechanical works which include but not limited

to the followings:
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I. Site work feeding suction pipe between the existing suction header and the new
pump:

New Pump:

The contractor shall also Supply, install, test and commission multi stage centrifugal pumps with
driving motor (3 phase 400 volts, 50 Hz, 1500 rpm). Each pump shall also include control cables from
the (MDB/CP) and (PLC) to the motors, dry run protection relay with the necessary power,
instrumentation and control wiring to the (PLC) and (MDB/CP) and accessories. The works include
any necessary civil works, vibration isolators according to international standards and manufacturer
requirements, cable, and drainage trenches, and foundation for pumps and motors as per
Manufacturer's requirements.

The minimum requirements for the pump shall be as indicated below with a following Capacity’s:

I. Two Vertical Turbine pumps Q= 200 m3/hr, H= 210 m head, Efficiency= minimum 75%.
2. Two Horizontal pumps Q= 300 m3/hr, H= 250 m head, Efficiency= minimum 75%.
3. One Horizontal pump Q= 50 m3/hr, H= 60 m head, Efficiency= minimum 75%.\

2. General Maintenance Works

-The contractor is responsible for supply and install metal covers for the existing electrical and water
trenches in pumps room and electrical room including the angles, frames and the plates and any

other item necessary to accomplish the works.

- The contractor is responsible for supply and install all maintenance works for the electrical room
including maintenance of windows, supply and install metallic door as existing conditions, supply and
install internal lighting units and fixtures including connections with electricity source, supply and
install painting for internal walls and ceiling , these maintenance works include supply and install all
materials required to accomplish the works.

-The contractor is responsible for moving the unused and displaced pump units and electrical panels
to Hofa warehouse .

Contractor will not be payed for the maintainance works, the cost of these works are included
within the costs of other items in the BOQ.

82



3. ELECTRICAL WORKS DESIGN CRITERIA & STANDARDS

3.1 UMLULUPS

Electrical Works

A. Contractor's Scope of Work

All electrical design works should be done upon the requirements of national technical specifications,
in addition to the international codes and Client Requirements. These standards are:
l. General Technical Specifications for Buildings, Electrical Installations, Part 3 Ministry of Public

Works and Housing, Jordan.

Jordanian Electrical Codes.

International Electro-technical Commission (IEC) Standards.
IES/CIBSE lllumination codes.

CIE International Commission on Illumination.

Civil Defence Fire Department.

The Client Requirements.

0 0 N o U A~ N

In addition, Irbid district Electricity Company (IDECO) and the public guidelines and
regulations must be observed.

Contractor shall prepare the detailed electrical design drawings, provide, install, execute, test and
commission the electrical works for the pump station as follows:

B. Control Panels
Supply, install, test and commission five control panels (CP) to provide power and control the
operation of one pump’s motors and these control panels shall be installed inside the electric
room of the pump station building. The control panel shall have, main moulded case circuit
breaker, Variable Speed Drive two 200kW VFD , two 400KW VFD and one 20KW VFD
(support digital inputs/outputs, analog input/output ,Modbus RTU485), power, control and
monitoring devices including power meter support RS485 modbus protocol , three-way
selector switch (Local, Off, Remote), On/Off push buttons, indication lamps as per
specifications.

C. Main and Branch Low Voltage Power Cables
l. Supply, install, test and commission power cables between the control panels and the
related motors.

2. Supply, install, test and commission all branch power cables between the main
distribution board (MDB) and the electrical panels.

3. Cables inside electric and pumps rooms shall be installed in concrete trenches. When
cables leave the trench and connected to the terminal box of the motor, they should be
installed on galvanized cable ladder or galvanized covered cable tray.

4. Indoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC
sheathed non armored.

5. Outdoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC
sheathed non armored.
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All outdoor power cables shall be installed inside UPVC pipes.

All indoor and outdoor cable supporting systems such cable ladders, cable trays and
PVC and galvanized conduits shall be included in price of the cables.

8. Contractor shall use suitable software and submit voltage drop, short circuit and cables
sizing calculations for all electrical loads taking into consideration that the voltage drop
shall not exceed 4%.

D. Control, Signal, and Instrumentation Cables
Supply, install, test and commission all control, signal and instrumentation cables between the
motors, pumps, instruments and measuring devices and the related electrical and PLC panels.

E. Programmable Logic Controller (PLC)

2. The pumps start/stop, and status shall be transmitted to the related PLC and after that
transmitted to the HMI of the PLC. Contactor is responsible to provide and install all
related power, control and signal cables between the pumps, motors, instruments and
the related control panels and PLC.

4. The minimum needed I/Os for the pumps and related devices and instruments are
shown in the I/Os table, Contractor maybe asked to add other I/Os, the added I/Os are
the responsibility of the Contractor and deem to be included in the unit price of the /O
list.

5. Contractor shall prepare a list of the digital and analogue inputs/outputs which are
related to the pumps and related devices and instruments.

6. The PLC shall be supplied by power from the UPS inside the PLC panel.

7. PLC is responsible to shut down the pumps if the suction pressure below certain level
(Dry run protection), exceed temperature limit of pump.

8. PLC is responsible to give the VFD the speed reference based on operators set point of

the pressure and flow required and feedback signals from flow meter and the pressure
transmitter on the main discharge pipeline.

F.  Other Electrical Works
Any other electrical works not described above but deemed necessary for the satisfactory
completion of the works. Contractor to specify, detail and submit breakdown for these items
and works.

G. OPERATION OF PUMPS

pump should be operated manually or automatically from either of three locations.
l. From HMI that is mounted on PLC Panel.

2. Control panel (CP)

3. From Main Control Center SCADA at Hofa Offices

The following table presents the methods of the operation for the pumps.
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FULLY AUTOMATION From
HMI (automatic speed

N.A N.A ACTIVE ACTIVE N.A ACTIVE N.A N.A N. A ACTIVE control,operator of the PS
choose the setpoint through
HMI)
MANUAL OPERATION from
N.A N.A ACTIVE ACTIVE N.A N.A ACTIVE N.A. N.A ACTIVE  HMl(operator of the PS

choose the speed)

MANUAL OPERATION P.B
AT CP(full speed)

FULLY AUTOMATION From
HMI (automatic speed

N.A N.A ACTIVE N.A ACTIVE N.A N.A ACTIVE N.A ACTIVE control,Operator of SCADA
choose the set point
through SCADA)

MANUAL OPERATION from
N.A N.A ACTIVE N.A ACTIVE N.A N.A N.A ACTIVE ACTIVE  SCADA(operator of SCADA
choose the speed)

ACTIVE N.A  NA N.A N.A N.A N.A N. A N. A ACTIVE

NOTES:
e N. A: Not Active

e P.B: Push Button

e 0.W.S: Operator Workstation
e CP: Control Panel

e LCP: Local Control Pane



Project Name

H. DESIGN REPORT

Contractor shall prepare and submit detailed design report in which he describes the standards
which will be followed in the design, design criteria, description for all electrical systems which will
be designed and executed, estimated load, number of MCCs and PLCs, types of lighting fixtures
indoor and outdoor, measuring instruments and devices which will be used and the purpose of these
instruments.

I. CONTRACTOR'S DESIGN DRAWINGS
Contractor should submit detailed design drawings for the electrical systems of the pumping station;

these drawings shall include the following systems as minimum:

a. Electrical legend and abbreviations.

b. Cables routings site layout.

c External lighting site layout.

d. Fibre optic cables layout inside pump station site.

e. Lighting layouts for buildings.

f. Small power layouts for buildings.

g. Electrical panels layout inside electric room.

h. Internal concrete trenches and cables layout.

i. Distribution boards and ELCB details.

j- Earthing layout including locations of earthing pits, main and round earth conductors.

k. Lightning system network on the top of the roof for buildings.
l. Lightning system network on the ground including locations of earthing pits, main and round

earth conductors.

m.  Power single line diagrams.

n. Cables schedule.

o. Fire alarm system layouts.

P Fire alarm system riser diagram.

qg. P&IDs.

r. PLC Single line diagram and I/Os schedules.

s. On-Grid Photovoltaic solar system layouts and details.

t. Electrical details for trenches, manholes, lighting poles, cables installations, earthing, lightning,

photovoltaic panels and arrangements and any other details requested by the Engineer.
u. Fibre optic cables layouts (along the pipeline) between PLCs and SCADA system with
appropriate scale, including locations of splices and manholes.

V. Any other drawings suggested by the Contractor or requested by the Engineer.

J. CONTRACTOR'S SHOP DRAWINGS
Contractor should submit detailed shop drawings for the electrical systems of the pumping station
after achieving approvals on the design drawings. Engineer’s approvals on shop drawings should be
achieved before executing the electrical works.
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Project Name

K. CONTRACTOR'S AS BUILT DRAWINGS

Contractor should submit as built drawings for the electrical systems of the pumping station after
finishing the execution of the electrical works. Engineer’s approvals on as built drawings should be
achieved.
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3.2 SPECIFICATIONS OF MATERIALS VALVES, PIPES AND
FITTINGS

1. General:

a. 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 1SO.
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.

b. 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.

c. 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.

d. 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.

e. Potable Water Certification :
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.
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f. Materials and Standards :
All materials shall be complying with ISO, 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.

g. 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.

h. 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.

i.  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 .

j.  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.

k. 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 .

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.
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I.  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:

a. 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.

b. Gate Valves :
GENERAL:

1. 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.

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
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the contractor verifying that all requirements of EN Standard and these Specifications have been met.

VALVE JOINTS:

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 1693-
EN-GJS-400-15 EN-JS1030 EN 1563 5.3106 GGG-40 0.7040 1
Ductile iron DIN 1693-
EN-GJS-500-7 EN-JS1050 EN 1563 5.3200 GGG-50 0.7050 1
Ductile iron DIN 1693-
(EN-GJS-400-18- | EN-JS1025 EN 1563 5.3103 GGG-40.3 0.7043 1

LTY

. 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.

DESIGNAT

ION

Material no

En standard

Stainless steels 316

1.4***

EN10088-1,2 or 3

. 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.
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8. 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.
Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.

All bolts and nuts shall be of stainless steel 316 or Bronze.

N oo g &

Face to face :

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

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

. Fac)e 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 1SO 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.

15. Rotation of opening :
All valves shall open by turning to the left or counter clockwise, when viewed from the stem (clockwise closing).

COATING
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. 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.

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.

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.
a. Butterfly Valves
GENERAL
1. Butterfly valves shall comply with EN 593 standard latest revision. For drinking water valves from DN 50 to
2000mm, PN (16, 25, 40)Bars shall also comply to EN 1074-2 standard latest revision. Butterfly valves shall be
of the tight closing, metal seat type with recess—seat. Rubber gasket will be fixed on the butterfly and replaceable
without removing the shafts.
2. Directions of flow shall be satisfactory for applications involving valve operation after long periods of inactivity.
Valves being tight in the two ways will be preferred.
3. Valve discs shall rotate 90 degrees from the full open position to the tight shut position. Obturator disc will be of
double accentuated type.
4. The valves shall have the possibility for horizontal and vertical installation by changing the lever position only.
5. 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:
e Bureau Veritas
e Lloyds
e SGS
e WRAS
e RSS
MATERIALS
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1. butterfly valve form size DN50mm and greater shall be Body wedge and bonnet for Pressure range (16 to40) Bars
shall be ductile iron as listed in table below.

Material
Today Previously
Code Designation Standard Material No Code Designation Standard
Ductile iron DIN 1693-
EN-GJS-400-15 EN-JS1030 EN 1563 5.3106 GGG-40 0.7040 1
Ductile iron. DIN 1693-
EN-GJS-500-7 EN-JS1050 EN 1563 5.3200 GGG-50 0.7050 1
Ductile iron. DIN 1693-
(EN-GJS-400-18- | EN-JS1025 EN 1563 5.3103 GGG-40.3 0.7043 1
LTY)

2. Valve shaft shall be stainless steel minimum 13% chromium for water system 17% chromium for waste water
system.

Designation Material no En standard
Stainless steels 316 1.4%** EN10088-3

3. Sealing seat ring (metal sealing corrosion and wear resistance sealing surface) shall welded—on or rolled on the body
and made of :
A. Stainless steel.

B. Chrome-nickel

C. Bronze for wastewater only.

(EN 10088 -3/2,2.0975,2.1020,Ni)
4. Internal bolts shall be stainless steel minimum A2 according to EN 10088-2/3.

5. 0-Ring and seat gasket shall be made of EPDM used in Drinking Water system and will be in accordance with
British, French or German national regulations for water system.

DESIGN

1. Face to face to EN 558-1 basic series14 and (previously DIN 3020 F4).

2. With Flanged end on both sides rising face accordance to EN 1902-1or 2.

3. With gear box featuring position indicator (for non buried valves) and mechanical stops.
4. Bearing sealing with minimum double O-Ring on both sides.

5. Disk with close disk eyes.

6. Tight in both side.

7. Valves shall be suitable for installation in either horizontal or vertical position.
8. Double eccentric bearing of disk butterfly valve.

COATING
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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 to W270 OR British, French German drinking water national regulations.

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 shall be in accordance with British, French or German drinking water national
regulations.

3. Life cycle test

b. Air Valves :
c- Single Air Valve DN 50
Air Valves shall be single automatic air valves, PN 16, PN25, PN40 and PN50 according to the final design

performed by the contractor, with body/bonnet of Acetal with PE shield for UV protection, and shall be inside and
outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness shall be minimum
250um, freedom from imperfections shall be tested by high-voltage method.

Air Valves shall be either with DN 50 female threat or with Flange DN 80.

d- Double Air Valve DN 100
Double orifice air valves shall be of the triple function type with a flanged inlet to EN 1092-2 PN 16, PN25, PN40

and PN50 according to the final design performed by the contractor (DIN 28605 / DIN 2501/BS 4504) and shall be
suitable and approved for the use with potable water.

Body and cover shall be of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG 400 - DIN 1693) and shall be
inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness shall be
minimum 250um, freedom from imperfections shall be tested by high-voltage method.

Orifice and float balls shall be of corrosion free material (stainless steel or plastic), all seals shall be of EPDM or

NBR suitable and approved for potable water.

e- Automatic Air Valve, Single-Chamber Type
Single-chamber valve directly operated by the medium;

Two-orifices venting system with 3 functions (supply and release of air as well as automatic venting during
operation);

Safe operation even under high-volume, high-speed venting up to sonic speed;
With test and purge connection;

Body and cap made of ductile cast iron EN-JS 1030 (GGG-40);

Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);
Seal made of EPDM.

Equipped with inspection valve.
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Corrosion protection:
Inside and outside with epoxy coating to GSK standards for heavy-duty corrosion protection to DIN 30 677-2,
coating thickness >250 um, colour: RAL 5005 blue

- Air valves shall be installed as follows:

A. For black steel main pipelines, the contractor shall cut a hole in the transmission Pipeline and install and weld a
black steel pipe of suitable length and diameter provided with the appropriate slip - on flange with a neck to suit
the flanged air valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flange tee (T) and install a pipe of suitable
length and diameter in order to install the A.V provided with a neck to suit the flanged air valve.

C. The Welding and the air valve pipes welded joints together with flanged joints, shall be properly protected in
accordance with the specifications.

D. Air valves with diameter 1 2 “ and larger shall be installed in concrete valve chambers according to the Standard
Drawings.

E. Air valves with diameter 1 % “and less shall be installed in the ground according to the Standard Drawings.

c. Wash-Outs :

The types of wash - out specified for this contract, whether in concrete chambers or buried type are as shown on the
Standard Drawings. All wash - outs will be constructed as indicated on these Standard Drawings or as instructed by
the Engineer.

At places shown on the drawings or directed by the engineer, wash - outs shall be installed as follows:

A. For black steel main pipeline; the contractor shall cut a hole at the lower part of the transmission main, install
and weld a steel pipe of suitable length and diameter provided with a slip - on welding neck flange to suit the
flanged washout valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flanged tee (T) to install the flanged
washout valve.

C. The welding and the W.O pipes welded joints together with flanged joints of the valves shall be properly
protected in accordance with the specifications.

D. The wash - out pipes shall be extended to such a length and reach discharge area as is required for every
particular site condition as not to flood the trenches or cause any damage to the surrounding area.

The unit price of wash - out pipelines shall also include all concrete and other works at the end of W.O pipelines
(outlet structure with riprap) as shown on the drawings, unless otherwise noted .

d. WATER METER (MECHANICAL):
DIGITAL PROPELLER TYPE - MECHANICAL :
The water meter shall be flange ended of the helical type and shall have a registration dial with six digit integrator
calibrated to read in cubic meters and shall be of the straight reading type and shall have cover plate and a bank lid
to be fitted in place of the lid fixed to the metering mechanism, in case the later is removed for repair.

The water meter shall be suitable for a working pressure as indicated on the Drawings and the Contractor shall
supply the tapers and the necessary flanges required for the proper completion of the work.

The length of the pipes connected to and from the water meter shall be at least ten (10) times the diameter of each
pipe away from fittings or valves.

Report Title | v1.0

96
Text can be added here, if needed. This could be the project or client name.



The Contractor shall supply install and operate these type of flow meters to measure the flow in water mains, it shall
be installed as located on the Drawings. The nominal working pressure of these flow meters type shall be as
indicated on the Drawings.

. Electro-Magnatic Flow Meter
Electromagnetic flow meter shall be used for measurement of drinking water with a minimum conductivity of > 50

puS/cm. The measuring system consist of a transmitter and a sensor in remote version: Sensor is mounted separate
from the transmitter with display like two mechanical units. The length of cable between units cannot exceed 10m.
Inner diameter of flow meter shall be same like inner diameter of flow meter flanges without any reduction of
diameter.

The measuring tube of the electromagnetic water meters shall be made stainless steel. Supply voltage of all
measurement system shall be on electric network 240 V / 60 Hz with all protection of non-regular electric supply.
This means that Contractor shall supply and install UPS with minimal 3 hour of working during interruption of
power supply from electric network.

Degree of protection shall be IP67 (NEMA 4X) for transmitter and IP 68 (NEMA 6P) for sensor. Shock and
vibration resistance shall be acceleration up to 2 g following IEC 600 68-2-6. Electromagnetic compatibility (EMC)
shall be as per EN 61326, emission shall be to limit value for industry EN 55011. Flow meter shall be earthed.
Housing shall be of adequate metal material with proper outside/inside corrosion protection. Electromagnetic flow
meter for drinking water application, used materials, assembling grease and service lubricants shall be approved by
any worldwide certificate organization for usage in system with drinking water. Flange connection shall be
according to EN 1092-2.

Transmitter with display shall provide possibility to connect devices for wireless remote collecting data. Maximum
measured error shall not exceed 5% on water velocity 0.05 m/s.

The transmitter display shall be clear visible, readable, with sufficient number of characters. Transmitter shall
displayed flow rates, flow and total flow. Box of transmitter display shall be manufactured by robust plastic material
or corrosion resistant metal. Supply and installation includes flow meters equipment, appropriate electro enclosure
for electric supply, UPS for minimum 3 hours reserve, cabling and testing.

The meter shall be either programmed before dispatch from the manufacturer or be capable of being re-programmed
on site to suit prevailing conditions.

The specification of the Converter shall be further as follows:

Characteristics of Converter for EMF

Installation Remote (incl. Cable)
Housing Protection IP 68
Bi-directional flow rate Yes
Auto-Zero Yes
Outputs Programmable:
0/4-20 mA powered
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Installation Remote (incl. Cable)

Input Programmable
Remote auto zero

Self-diagnostic functions Erroneous setting
Empty pipe detection

Working Temperature (from/ to) -15°Cto + 60°C

The Contractor shall submit a comprehensive specification regarding manufacturer, meter type, design and
performance to be filled in the datasheets
f.Pressure Gauges:
The pressure gauges shall be from an approved manufactures.
All gauges shall have concentric dials of 150 mm. diameter ,or as approved by the Employer .

The graduation of the pressure shall be in 0.5 bar:

a) For suction pipes from 0.00 — 5 bar.

b) For discharge pipes from 0.00 — 25 bar or from 0.00 — 40 bar.

The cover of the facia shall not be less than 4 mm. glass.

The gauge mechanism shall be of the Bourdon tube type, having stainless steel movments and shall comply with
BS.1780 . It shall be sealed from the liquid being measured by means of a diaphragm or capsule and be filled with
silicon oil.
The gauge shall be fitted with a pressure snubber, |,e. orifice, to dampen pressure pulsation . In addition to a small
stopcock for venting.
Each gauge must have a test certificate stating that it is tested according to BS. 1780 and confirming that it is the
required accuracy.

g. Flexible Couplings and Flange Adaptors:
For connection of the existing to the new pipeline system, flexible couplings shall be installed as indicated on the

drawings or as directed by the Engineer.

Couplings must be capable of adapting to different pipe materials.
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Flexible couplings and flange adaptors shall be of mild steel and of an approved type suitable for making a
watertight flexible connection between plain-ended pipes, or between a plain-ended pipe and a flanged fitting (e.g.
Viking-Johnson couplings as manufactured by the Victualic Co. Ltd. Or Dresser Couplings as manufactured by the
Dresser Manufacturing Division in the U.S.A." or equivalent approved by the Engineer.

Unless otherwise specified, the external and internal surfaces of couplings and adaptors shall be cleaned down to a
metallic finish, then primed and painted with epoxy resin paint, applied by an electro static process.

All mechanical couplings shall be of appropriate internal diameter and shall be capable of withstanding the
maximum working test pressure specified for the pipes they are to connect, including a joint deflection of up to 3
degrees in any direction.

All mechanical couplings and flange adaptors shall be supplied complete with all necessary coupling rings, nuts,
bolts, washers and rubber rings. Wedge joint rings shall comply with  BS.2494, and shall be made of nitrile rubber,
ethylene propylene rubber (EPDM) or styrene butadiene rubber (SBR) or other approved materials.

Bolts and nuts of galvanized steel shall be hexagonal with dimensions in accordance with BS. 4190 or DIN.
601/555.

Where a Harnessed Steel Flange Adaptor is shown on the drawings, the bolts connecting the flange of the Flexible
Flange Adaptor to the Flange of the adjacent fitting shall be replaced by tie-bars threaded at both ends.

One threaded end of each tie bar shall pass through holes in the abutting flanges and be anchored by two nuts to
make the flanged joints in the normal way. The other threaded end shall be anchored by two further nuts in a
corresponding bolt-hole on the flange, soundly welded integrally onto the fitting which it is intended to harness to
the adaptor.

The integrally-cast flange on the flange-spigot shall be located such that, after the joint has been made and all nuts
fully tightened, the integrally-cast flange is about 400 mm axially from the abutting flanges.

The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified.

The threaded tie bars shall be machined from steel at least equal to that specified for flange bolts of corresponding
duty and threaded in the same way. The threaded length shall allow the nuts to be run forward sufficiently to permit
complete withdrawal of the tie bars from the flange of the abutting fitting without requiring any other joint to be
dismantled.

The strength of the threaded tie-bars in both tension and compression shall be appropriate to the pressure rating of
the flanged joints.

h. Dismantling Joints:
Dismantling joints shall be provided and installed with each valve as indicated on the Drawings for convenient
installation or re-installation of valves or similar items.

For prevention of any move of the pipe joints adjacent to closed valves, dismantling joints shall be provided in
general by restrained dismantling pieces (short version) according to DIN. 2541 or DIN 2547 or flanged adapters as
indicated on drawings or as directed by the Engineer.

Body and glands of steel welded dismantling pieces shall be of pressure similar to the valve or pipeline connected to
it, with bolts and nuts of stainless steel. Surface protection by epoxy resin coating or equivalent quality. Rubber
sealing rings made of Perbunan material, nitrile rubber or equivalent quality, shall be used.

i. Surface Boxes
Cast Iron surface boxes with round lid according to DIN. 4056 shall be supplied for operation of valves as described.
Surface boxes shall be suitable for a 100 kN load.
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The surface box made of cast iron or ductile iron shall be situated at ground level on the road or pavement.
The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.
Surface boxes shall be supported by - reinforced concrete slabs of 65 mm. thickness to suit the surface box.

j. Reinforced Concrete VValve Chambers:
Where shown on Drawing, a complete valve chambers of reinforced concrete shall be constructed for all kinds of
valves and air relies valves.

Valve chambers and similar structures shall be built into the pipe lines as demanded and in accordance with the
Standard Drawings. Given dimensions on the drawings are to be verified by the Contractor so as to suit the pipe
installation and the prevailing conditions on site.

Reinforced concrete valve chambers shall be constructed of cast in-place concrete in accordance with the detailed
typical Drawings.

Valve chambers shall be allowed to cure for at least (7) days before backfilling .

Concrete supports for pipes, valves and any other fittings shall be placed at appropriate locations inside the chamber
under the direction of the Engineer (even if not shown on the Standard Drawings).

Cast iron manhole covers with frames shall be installed for all valve chambers as specified or shown on the
drawings. The wording on each cover shall be agreed with and approved by the Engineer prior to ordering.

Covers to be used in surfaces which are subject to vehicular traffic shall be tested for a load of 400 kN.

Manhole covers with bearing capacities of 40 kN and 250 kN according to DIN. 1229 shall be installed as instructed
by the Engineer.

Two pairs of keys for use with each type of cover shall be handed over by the Contractor after completion of the
Contract at no extra cost.

As shown on the Drawings, all valve chambers shall be equipped with step irons, which shall be of malleable cast
iron, according to DIN 1211 or galvanized iron or as directed by the Engineer.

Types of Drainage for the valve chambers shall be according to the Standard Drawings or decided on site.
Penetration holes with G.S. sleeve pipes shall be inserted in the ceiling slabs, details of which are shown on the
Standard Drawings, so as to incorporate the extension spindles of the valves inside the concrete chambers.

Ventilation pipes as instructed shall be installed at the highest possible point in all air release valve chambers
(considering traffic load) and led to the nearest convenient outlet above ground. End of pipe to be flanged with a
stand pipe equipped with protection cap including non-corrosive insect screen. Ventilation pipes shall be covered by
the price of the valve chamber.

Structural calculations including reinforcement drawings for all valve chambers shall be made by the Contractor and
submitted for approval by the Engineer. These calculations are to take into consideration the prevailing load and soil
conditions.

The cost of reinforcement for concrete chambers shall be included in valve chambers.

All items as described above as well as additional excavation and back filling works shall be included in the valve
chambers.
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k. Flow Control and Shut-Off Valve for Drinking Water
One-piece body;

Corrosion protected bearing in the body by way of double O-ring seal and encapsulated shaft seal;

Wear-resistant, corrosion-resistant and infiltration-proof piston guides in the body by way of micro-finished bronze
weld overlay;

Designed for cavitation-free operation in all modes of operation;
Piston sealed by quad-ring;
Anti-blowout shaft;
Body made of ductile cast iron EN-JS 1030 (GGG-40);
Made of stainless steel grade 304;
Retaining ring made of stainless steel grade 304;

Crank gear up to DN 600 made of stainless steel type grade 304; from DN 700 made of cast iron EN-JS 1030
(GGG-40, epoxy-coated,;

Valve seal made of EPDM;

Valve shaft made of stainless steel grade 304

Bolts in touch with the medium made of stainless steel grade 316;
Maintenance-free shaft bearings made of bronze;

With self-locking, encapsulated, maintenance-free worm gear in protection degree IP68, incl. mechanical position
indicator;

I.CONTROL VALVE PLUNGER TYPE — TENDER TEXT

1. Main features:
a. Performance: The valve shall be designed to operate smoothly throughout the specified flow range without
cavitation, excessive noise, or vibration for the conditions stated in 2.01 B below.

b. Noise:Operating noise levels shall not exceed 95 decibels (dBA) at a distance of three 1 m from the valve at the
normal flow point. Flow rate as a function of pressure drop across the valve shall be linear.

c. Plunger Valve must be drop tight in closed position

d. Operation Data

The contractor must provide the following data for the flow control valves:
1. Maximum Flow Rate Condition Data:
Flow Rate:

Minimum Inlet Pressure:
Maximum Outlet Pressure:
Kind of operation (continuous)

2. Minimum Flow Rate Condition Data:
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Flow Rate:
Maximum Inlet Pressure (Design):
Minimum Outlet Pressure:

Kind of operation (continuous)

3. Normal Flow Rate Condition Data:

2.

Flow Rate (Design):
Normal Inlet Pressure:
Normal Outlet Pressure:

Kind of operation (continuous)

CONTROL VALVE OPERATING REQUIREMENTS

Valve Assembly Components: Each control valve assembly shall consist of a flanged short conical inlet section
having an internal cone to divert the water flow into the annular chamber of the body section.

An oval body section with an inner annular chamber shall be formed by the body shell. The plunger with slots is
part of internal slider-crank mechanism and is driven by an outside wormgear.

The plunger shall move in an axially flow direction to reduce or enlarge the annular flow cross section through
slots in a degressive manner, and the medium will flow through the customized regulating cylinder from the
outer annular chamber to the inner chamber of the plunger, shall be provided for flow control without cavitation.
This has to be documented by curves

The outside of the plunger shall seat against a QUAD-sealing-ring at its upstream end which will be against
medium pressure from both upstream and downstream sides, and shall have a profile sealing ring which will seat
against a stainless steel seat at the downstream valve body end.

3. CONTROL VALVE DESIGN FEATURES

Control valve shall be a one-part-body design and shall feature an interior geometry that provides water flow
that is guided around the streamlined internal body structure. The design shall feature a geometrically
optimized design, a continuous annular cross sectional reduction from inlet to throttle cross section, and
continuous rise of flow velocity to the exit without producing cavitation.

Control valve design shall feature specially customized designed slotted cage to minimize cavitation. Slotted
cage must be of portable type. It must be movable with the plunger. Slots shall be fully closed when the valve is
placed in the closed position.

Control valve design, when open during operation, shall feature plunger assembly movement in the upstream
side direction to release water through the slots.

. Control valve design shall feature advance and retract axial strokes of the plunger, guided in the internal body
by an internal slider-crank mechanism.

Motion shall be controlled by means of electric actuator or hydraulic cylinders attached to the body section.
The design of the annular throat cross section in any position of the plunger shall ensure linear regulation of
flow.

The proposed valve actuator shall operate in accordance with the requirements of Section Specifications for
Electric Motor Actuators.

Actuation: The plunger valve shall be actuated as specified by the purchasing documents, or as described in
Section A — Specifications for Painting and Coatings Electric Motor Actuators shall be no more than five (5)
times the normal operating force required at minimum inlet head conditions.

Connections: Valve end connections shall be provided by EN 1092 standard pattern flanges for the size and
pressure rating specified.
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m.

Ultrasonic Level Meter

The function of this level meter is to determine the water level in the water reservoir for controlling the
operation of the pumps.

At this measuring instrument an echo system transmits ultrasonic pulses towards the water surface from
above and receives the returning echo. It determines the level from the speed of sound, the propagation
time, and the sensor height. The complete measuring system consists of the ultrasonic level meter and
the fitting measuring transmitter.

Sensor

The ultrasonic sensor shall provide:

Type Ultrasonic pulse echo type with flange or bracket
(Measurement will be based on the distance time)

Sensor beam angle +/-12° or 8°
Frequency 44kHz

Material PVDF, PP-GF, ETFE
Measuring Range 0 —10m/sec
Protection IP 68

Ambient temperature -20°C - +80°C

Power supply: 24 VDC.

Output signals, 4 -20 mA

Integrated temperature sensor for compensation.
Connection to transmitter via appropriate length of cable

Permanent measurement of the water level.

ield-mounted of the water level.

Transmitter

Display LCD TFT (level, Trend, Graph, Temp.) with back-light
Output signals 4 — 20mA, RS-485

Alarm HH, H, L, LL

Power supply 230V AC +/- 10%, 50Hz

Protection IP 66

Ambient temperature - 20°C -60°C
Accuracy Better or equal to +/- 0.2% FS

Cable and temperature compensation.
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The installed meter shall be resistant against, humidity, dust and weathering. The function and the
accuracy of the meter should not be affected by these phenomena. The sensor for temperature
compensation has to be installed by using a suitable mounting fixture so that the temperature over the
measuring distance is gathered reliably.

The reliability of measurement by ultrasonic signal must not be affected by any other fittings inside the
tank. The detector must be mounted so the transmission is perpendicular to the water surface. The
detector heads shall be capable of measurement over the full range of water levels and shall be designed
to withstand immersion in water in the event that the tank becomes overfilled. All fittings must be easy
to access and to remove for maintenance or repair.

The sensor has to be mounted to a cantilever that is fixed to a pole on the edge of the wet well. The
distance to the water surface must be more than the sensors block distance. The measuring ultrasonic
signal must not be disturbed by any fittings inside the wet well to get reliable results. All mounting
material is also included.

The Contractor should submit a detailed structure for installing the sensor using a steel arm. The sensor
shall be fixed inside steel enclosure with ingress protection IP=64, this structure should be deemed to be
involved in the price of the level meter.

The Display panel of the ultrasonic level meter should be mounted inside pumping station control room

n.Alarm System
An alarm system shall be provided at the site for the detection of water when reaching the alarm level.

The sensor shall have sufficient contacts to control the audible and visual alarms as described below. The
alarms to be raised shall be as follows:
1)Visual alarm lights.

2)Audible alarm.

The visual alarm lights shall be red in color and display a flashing steady light to indicate the water level
alarm.

The supply and installation of the visual and audible alarms together with all necessary wiring between
these items and the ultrasonic level sensor unit shall be included.

The alarm lights shall be clearly visible at a distance of 20 meters under normal daylight conditions. Alarm
lights shall remain in operation at all times while the water level is above the alarm level. Facility shall
however be provided to mute the flashing alarm and the audible device with an externally mounted alarm
acknowledge button.

The audible alarm shall have a 50-meter range. Audible alarm muting button shall be provided directly
below the alarm.

0. Float valve
Straight through control valve to EN 1074
The valve opens when the level falls below a pre-defined set point.
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For drinking water up to 60° C
Face-to-face length to DIN EN 558-1

Own-medium controlled valve with visual position indicator;

Pilot valve (float) integrated into the control circuit for regulation without external energy supply;
Wear-resistant, corrosion-resistant and penetration-proof seat due to micro-finished chromium-nickel weld
overlay;

Preformed diaphragm, position fixed by sealing bead for reliable sealing of the body;

Cavitation-free operation due to control inserts;

Valve seat with chambered and pull-out proof profiled sealing ring;

Impressed threaded inserts of stainless steel for the connection of the control lines for consistent corrosion
protection;

Manual venting of trapped air;

Separate control lines and pressure gauge;

Separate adjustment of opening and closing speed,;

Fine-pored filter with inspection glass to view contamination in the control circuit, including stop-cock for purging;
User-friendly reading of the operating pressures by 2 glycerine-filled pressure gauges to determine the actual inlet
and outlet pressures;

All internal parts accessible from the top for maintenance without disassembling the valve from the pipeline;
Tightness to DIN EN 12,266-1, leakage rate A,

Flange connection dimensions according to EN 1092, Part 2;

All parts in contact with the fluid to KTW and DVGW Code of Practice W270 (no build-up of harmful bacteria);
Body and cover made of cast iron EN-JS 1030 (GGG-40);

Diaphragm and seals made of EPDM,;

Control insert, control line, speed adjustment and screwed connections made of stainless steel;

Filter housing made of stainless steel, with inspection glass made of pressure-resistant polypropylene;

Corrosion protection:
Inside and outside fusion bonded epoxy coated in GSK type “heavy-duty corrosion protection” to
DIN 30 677-2, coating thickness > 250 um, RAL 5005 blue; no bare casting places in the area of the connections;

Control circuit:
The connection line (diameter 12 mm) between the main valve and the float pilot must be mounted by the
customer on site.

Design specifications: SHALL BE COORDINATE WITH DESIGNER
Head losses should be less than 2 m

Inlet pressure: pl max e bar
Inlet pressure: pl min = e bar
Outlet pressure: p2 = e bar
Flowrate: Q = e m3/h
Float pilot: 1 float
or 2 floats Operating distance ........... m
Varieties:

DN upon request
PN upon request
Type with two floats (min/max control)

p. ALTITUDE VALVE
Altitude valve shall Control the level of water in reservoir via a slave ball cock in the top of the reservoir.
Small-bore piping in an approved non- corrodable material shall connect the ball cock to the underside of a

diaphragm in the relay valve, then through a needle cock to strainer block on the inlet side of the valve.
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With a fall of water level in the reservoir and opening of the ball cock, the relay valve shall open, allowing a
pressure reduction above the main valve diaphragm. This shall cause the main valve to open and allow filling of the
reservoir. When the water level in the reservoir reaches top water level, closure of the ball cock shall cause the relay
valve to shut. This shall in turn lead to a buildup of pressure above the diaphragm and hence closure of the main
valve.

The rate of response of opening and closing of the main valve shall be controlled by an adjustable needle valve
which shall enable the operation to be executed slowly, preventing sudden closure likely to cause problems on the
pipeline. The main valve shall open fully in response to a fall of 200 mm. or less in the water level of the reservoir.
Details and materials of altitude valve shall otherwise be as specified below. It shall be double-flanged gray or
ductile cast iron. Flanges shall be to BS. 4504, PN.16. The nominal diameter shall be as shown on the Drawings.
All materials used in the manufacture of the valve shall conform with the following minimum standards:

Body, Cover and Disc: Spheroidal graphite iron to BS.2789

Valve guide, rings etc.: Gunmetal to BS. 1400, Grade, LG2.

Liner: Bronze, to BS. 2870.

Seating Face: Gunmetal, Synthetic or other approved material as appropriate.

Indicator Rod: Stainless steel to BS.970 part 4 Grade: 316529.

Actuating Valve Body: Bronze to BS.2870.

Spindle: Stainless steel to B5.970 Part 4 Grade : 316529.

Valve Face: Nylon

Diaphragm and Bellows: Reinforced synthetic rubber or approved equivalent.

Orifice body and plate: Bronze to BS.2870.

Strainer: Cooper wire cloth.

Spring: Spring steel.

All detail parts not listed shall be in homogenous corrosion resistant material.

d. Check Valve or Non return :

Metallic sealing slanted-seat tilting-disk check valve with internal damping unit

Disk in body with double offset bearing in bushes;

Disk geometry with optimum hydraulic flow pattern to ensure low pressure losses;

Wear-resistant, corrosion-resistant and infiltration-proof sealing seat in the body and on the disk due to
Microfinished chromium-nickel weld overlay;

Closing times reduced by ca. 35% due to the slanted seat;
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With internal damping unit for closing behaviour with reduced pressure surges;
Tightness to DIN EN 12 266-1, leak rate D;

Body and disk made of cast iron EN-JS 1030 (GGG-40);

Valve shaft made of stainless steel grade 1.4021;

Shaft bearings made of bronze

Corrosion protection:

Inside and outside epoxy-coated, colour: RAL 5005 blue

10 . Pressure Reducing Valves (PRV):
The main valve shall be with throttling cone, counter piston, spring loaded. The valve shall maintain a
constant downstream pressure regardless of varying inlet pressure .

The valve body shall be in cast iron GG. 25 for the minimum pressure rating as indicated on the drawings
and the body shall have an epoxy coating both internally and externally.

The spring shall be of stainless steel 50 CrV4. The pilot control shall be a direct — acting, adjustable
spring loaded, normally open, diaphragm. The pilot valve shall be in bronze or stainless steel and Pilot
System tube in copper. The pilot valve system shall have a stopcock to isolate the valve if necessary.

The PRV. Shall have a device indicating the position of the moving part and shall have two manometers
to measure the upstream and downstream pressures.

The flanges of the RRV. Shall comply with DIN. 2501. The PRV. Shall be hydrostatically tested at the
factory at 1.5 times the nominal pressure. The downstream pressure shall be set as indicated on
Drawings. It shall maintain the downstream pressure within a range of + 10% with respect to the
pressure.

All necessary repairs shall be possible for without removing the valve from the line.

Flexible Couplings and Flange Adaptors:
- For connection of the existing to the new pipeline system, flexible couplings shall be installed as
indicated on the drawings or as directed by the Engineer.

- Couplings must be capable of adapting to different pipe materials.

Flexible couplings and flange adaptors shall be of mild steel and of an approved type suitable for making
a watertight flexible connection between plain-ended pipes, or between a plain-ended pipe and a flanged
fitting (e.g. Viking-Johnson couplings as manufactured by the Victualic Co. Ltd. Or Dresser Couplings as
manufactured by the Dresser Manufacturing Division in the U.S.A." or equivalent approved by the
Engineer.

- Unless otherwise specified, the external and internal surfaces of couplings and adaptors shall be
cleaned down to a metallic finish, then primed and painted with epoxy resin paint, applied by an electro
static process.

- All mechanical couplings shall be of appropriate internal diameter and shall be capable of withstanding
the maximum working test pressure specified for the pipes they are to connect, including a joint deflection
of up to 3 degrees in any direction.

- All mechanical couplings and flange adaptors shall be supplied complete with all necessary coupling
rings, nuts, bolts, washers and rubber rings. Wedge joint rings shall comply with BS. 2494, and shall be
made of nitrile rubber, ethylene propylene rubber (EPDM) or styrene butadiene rubber (SBR) or other
approved materials.
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- Bolts and nuts of galvanized steel shall be hexagonal with dimensions in accordance with BS. 4190 or
DIN. 601/555.

- Where a Harnessed Steel Flange Adaptor is shown on the drawings, the bolts connecting the flange of
the Flexible Flange Adaptor to the Flange of the adjacent fitting shall be replaced by tie-bars threaded at
both ends.

- One threaded end of each tie bar shall pass through holes in the abutting flanges and be anchored by
two nuts to make the flanged joints in the normal way. The other threaded end shall be anchored by two
further nuts in a corresponding bolt-hole on the flange, soundly welded integrally onto the fitting which it is
intended to harness to the adaptor.

- The integrally-cast flange on the flange-spigot shall be located such that, after the joint has been made
and all nuts fully tightened, the integrally-cast flange is about 400 mm axially from the abutting flanges.

- The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified.

- The threaded tie bars shall be machined from steel at least equal to that specified for flange bolts of
corresponding duty and threaded in the same way.

The threaded length shall allow the nuts to be run forward sufficiently to permit complete withdrawal of the
tie bars from the flange of the abutting fitting without requiring any other joint to be dismantled.

- The strength of the threaded tie-bars in both tension and compression shall be appropriate to the
pressure rating of the flanged joints.

Dismantling Joints:
Dismantling joints shall be provided and installed with each valve as indicated on the Drawings for
convenient installation or re-installation of valves or similar items.

For prevention of any move of the pipe joints adjacent to closed valves, dismantling joints shall be
provided in general by restrained dismantling pieces (short version) according to DIN. 2541 or DIN 2547
or flanged adapters as indicated on drawings or as directed by the Engineer.

Body and glands of steel welded dismantling pieces shall be of pressure similar to the valve or pipeline
connected to it, with bolts and nuts of stainless steel. Surface protection by epoxy resin coating or
equivalent quality. Rubber sealing rings made of Perbunan material, nitrile rubber or equivalent quality,
shall be used.

Surface Boxes
Cast Iron surface boxes with round lid according to DIN. 4056 shall be supplied for operation of valves as
described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or
pavement.

The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and
butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.
Surface boxes shall be supported by - reinforced concrete slabs of 65 mm. thickness to suit the surface
box.

9. Reinforced Concrete Valve Chambers:
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Where shown on Drawing, a complete valve chambers of reinforced concrete shall be constructed for all
kinds of valves and air relies valves.

Valve chambers and similar structures shall be built into the pipe lines as demanded and in accordance
with the Standard Drawings. Given dimensions on the drawings are to be verified by the Contractor so as
to suit the pipe installation and the prevailing conditions on site.

Reinforced concrete valve chambers shall be constructed of cast in-place concrete in accordance with the
detailed typical Drawings.

Valve chambers shall be allowed to cure for at least (7) days before backfilling .

Concrete supports for pipes, valves and any other fittings shall be placed at appropriate locations inside
the chamber under the direction of the Engineer (even if not shown on the Standard Drawings).

Cast iron manhole covers with frames shall be installed for all valve chambers as specified or shown on
the drawings. The wording on each cover shall be agreed with and approved by the Engineer prior to
ordering.

Covers to be used in surfaces which are subject to vehicular traffic shall be tested for a load of 400 kN.

Manhole covers with bearing capacities of 40 kN and 250 kN according to DIN. 1229 shall be installed as
instructed by the Engineer.

Two pairs of keys for use with each type of cover shall be handed over by the Contractor after completion
of the Contract at no extra cost.

As shown on the Drawings, all valve chambers shall be equipped with step irons, which shall be of
malleable cast iron, according to DIN 1211 or galvanized iron or as directed by the Engineer.

Types of Drainage for the valve chambers shall be according to the Standard Drawings or decided on
site.

Penetration holes with G.S. sleeve pipes shall be inserted in the ceiling slabs, details of which are shown
on the Standard Drawings, so as to incorporate the extension spindles of the valves inside the concrete
chambers.

Ventilation pipes as instructed shall be installed at the highest possible point in all air release valve
chambers (considering traffic load) and led to the nearest convenient outlet above ground. End of pipe to
be flanged with a stand pipe equipped with protection cap including non-corrosive insect screen.
Ventilation pipes shall be covered by the price of the valve chamber.

Structural calculations including reinforcement drawings for all valve chambers shall be made by the
Contractor and submitted for approval by the Engineer. These calculations are to take into consideration
the prevailing load and soil conditions.

The cost of reinforcement for concrete chambers shall be included in valve chambers.

All items as described above as well as additional excavation and back filling works shall be included in
the valve chambers.
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2.3 GALVANIZED STEEL PIPES AND FITTINGS
2.3.1 Pipes
Galvanized iron (GI) pipes shall be seam-welded, galvanized in accordance with DIN EN 10240: 1998

with threaded sockets to DIN 2441 or ISO 65: 1996, heavy series. The wall thickness and weights for
each size of pipe shall be as follows:

The wall thickness and weights for each size of the pipe should be as follows:

Nominal Size Designation of Outside Diameter | Wall Thickness Weight/m

(ND) thread (mm) (mm) screwed and
max. min. Socketed

20 3/4" 27.2 26.6 3.2 1.88

25 1" 34.2 33.4 4.0 2.96

50 2" 60.8 59.8 45 6.26

The pipes shall be supplied screwed in accordance to DIN 2999 or BS 21. Pipe threads, shall have the
screw threads clean, well cut and square with the axis of the pipe and be free from excessive burns.
Each pipe shall be supplied with a socket at one end and shall have a protection ring affixed to the
unsocketted end, to prevent damage to the leading thread. The end of each socket shall be chamfered
internally.

The Galvanization shall be done by the hot-dip zinc process according DIN 1706 and shall satisfy the
copper sulphate test procedure according to DIN 50952, also prescribed in Appendix C of BS 1387 latest
edition.

All pipes shall be straight, cleanly finished, free from cracks, surface flows limitations and other defects
and shall have a reasonably smooth surface. The overall pipe length, when one socket has been fitted, is
to be 6 meters plus or minus 150 mm.

The socket shall be in accordance with DIN 2441 or BS 1387 latest edition.

Galvanized test shall be in accordance with DIN 50952 or BS 1387 latest edition.

Before bedding of galvanized steel pipes, insitu cold bitumen coating, of minimum thickness (0.5mm),
should be applied for underground installation, and extended at least 20cm for pipes laid above the
ground.

2.3.2. Fittings

The fitting shall be used with the heavy series of pipes according to BS 1387-1985 galvanized pipes.
Thus fittings must be suitable for this type of pipes. It must also be suitable for potable water use.

The fittings shall be Malleable Cast Iron Screw down Pipe Fittings in accordance with BS 143 and BS
1256/ 1986 or approved equal.

Threads must be in accordance with BS 21.

Working pressure shall not be less than 16 bars with 24 bar hydrostatic pressure test.
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The fittings shall be (EE, GF, Crane or equivalent in quality) and have an adequate corrosion protection of
internal and external surfaces by means of hot-dip galvanization according to BS 729. Galvanization test
is required.

Each pipe and fitting shall bear the mark of the year of manufacture, nominal diameter, and the letters
“GS on the body of the pipe or fitting. The marks maybe cast on, painted or cold stamped.

2.4 VALVE INDICATOR PLATES
2.4.1 General

All valves should close when turning the handle wheel in the clockwise direction. Valve indicator plates
shall be installed for all valves and the price shall be deemed to be included in the BoQ rates.

2.4.2 Specifications
Valves Indicator Plates shall have the following specifications:

The size of the Plates shall be 110 mm by 70 mm. The total number of removable fields shall be 18.
Plates and field shall be of blue colour whereas letters and numbers shall be of white colour.

The Plates shall provide the following information:

Valve ID Number.

Distance to the left or right in meter (with one decimal up to maximum 99.9m).

Distance to the front in meter (with one decimal up to maximum 99.9m).

The Valve Indicator Plates shall be scratch, impact and corrosion-resistant, made of non-ageing, UV-
resistant and weatherproof material.

All fields shall be exchangeable and fixed by self-locking system. Blank fields shall be available as single
double and triple units.

Letters and numbers on fields shall be fully impregnated and coloured through.

The Valve Indicator Plate shall be fixed on a ground plate of non-corrosive, non-ageing, UV-resistant and
weatherproof material by means that do not allow unauthorized removal of the Valve Indicator Plates.

Ground plates shall be fixed to the walls or pillars by hon-corrosive screws.

2.4.3 Locations
For all valves, Valve Indicator Plates shall be mounted onto concrete pillars installed for this purpose.

The position of the Valve Indicator Plates needs to be marked on the as-built drawings as well as details
measurements of each Valve Indicator Plate needs to be recorded separately.

IDENTIFIERS
2.5.1 General

Electronic identifiers shall be installed over proposed underground steel, ductile polyethylene pipelines in
accordance with the following specifications.

2.5.2 Specifications
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The design and construction of the electronic identifiers shall be rugged, reliable and durable. The cross
section area shall be small in order to fit in tight places.

The following is the required specification:

Colour Freq- Range Operat- | Storage Housing Life Field RCL
uency | (Depth) ing Temp. Expectancy Trials Circuit
Temp.
Blue 145.7 | 60-150 -40to -40 to +85 | Water 45 Years Required | Ferrite
(Water) KHz cm +70 ¢ c Proof Min. Core

Samples of electronic identifier shall be submitted by the Contractor to be approved by the Engineer
without any additional cost.

2.5.3 Installation
Electronic Identifiers shall be installed in the following both manners:
- Vertically within the top of the soft backfill layer (bedding) over the pipe at a depth not exceeding

90cm from ground surface.

- Horizontally: one identifier every (12) meters maximum for straight pipeline and (4) meters in long

curves and where there are more than one pipeline in the area to the satisfaction of the Engineer.
When all identifiers are installed (before backfilling to surface and after surface reinstatement) a locator
shall be used to verify that all identifiers have been installed properly. The locator shall be supplied by the
Contractor at his own expense.

Identifiers shall positioned 10 cm minimum away from away metallic or magnetic materials.

All water pipelines record drawings shall have note on each, stating that the pipeline in that drawings had
electronic identifiers.

For special fixtures ( such as valves, meters, bends, tees ..etc.) two identifiers shall be installed (one on

each side of the fixture) 50-100 cm apart symmetrically across the main.

2.5.4 Payment

The cost of supply and installation of the electronic identifiers shall be deemed to be included in the
Contract unit price.

2.6 Warning Tape
Over the top of the pipelines polyethylene tape of 500 microns + 5 % thickness shall be laid. The width of

this tape shall not be less than 300mm. The top surface of this tape shall be printed in both Arabic and
English with a suitable font with the following :

Yarmouk Water Company
Water Pipeline
& ga_ll olra 48
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The breaking strain per 150mm of width shall not be less than 75 kg.
For primary pipelines red colored tape shall be used and blue for secondary pipeline.
2.7 PAINTING & METAL PROTECTION

All items of equipment shall be painted or otherwise protected as detailed in this specification. The
Contractor shall be responsible for bringing to the notice of all various suppliers the appropriate clauses
concerning the painting and/or protection of their equipment.

All right metal parts shall be covered before shipment with an approved protective compound and
adequately protected during shipment to site. After erection these parts shall be cleaned.

2.8 SURFACE BOXES

Cast Iron surface boxes with round lid according to DIN 4056 shall be supplied for operation of valves as
described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or
pavement.

The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and
butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.

Surface boxes shall be supported by reinforced concrete slabs of 65mm, thickness to suit the surface
box.

The Surface boxes shall be installed as indicated in drawings or directed by the Engineer and the price
shall be deemed to be included in the BoQ rates.

3. INSTALLATION OF PIPES AND FITTINGS
GENERAL

This section is concerned with the delivery and installation of all types of pipes, fittings and pipe
equipment (valves, air valves, and connections to existing lines etc.).

The civil works of this Contract shall be carried out in accordance with the “General Specifications for
Water Mains and Distribution Systems and Appurtenances” of the Ministry of Water and Irrigation of the
Hashemite Kingdom of Jordan.

Pipe transport shall conform to Jordanian Laws and regulations; necessary permits being obtained at the
Contractor’s expense.

The pipes and fittings are to be handled in accordance with the Manufacturer's recommendations.
Where items to be stored have a limited life or require special storage arrangements, the method of
storage shall be approved by the Engineer and in accordance with Manufacturer’s instructions.

EARTH WORKS
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3.2.1 Excavation

All surface excavations shall be made to the lines, grades and dimensions shown on the longitudinal
sections and /or the standard drawings or as directed by the Engineer. Cost of over excavation shall be
included in the respective unit rates of the B.0.Q. During the progress of the work, it may be found
necessary or desirable to vary the slopes or the dimensions of the excavations or the alignment of the
pipeline from those shown on the drawings or as directed by the Engineer. The Contractor shall not be
entitled to any additional allowance above the rates tendered due to such changes.

Before commencing any trench excavations, the route of the trench shall be set out accurately, the
natural ground levels recorded and the longitudinal sections prepared.

The Contractor shall provide all necessary support for the excavated areas to ensure the safety of the
public and the staff working in these areas so as to prevent collapse or fall of rock or other materials into
the excavated area. The Contractor shall also ensure that all sites are kept clean and tidy at all times.

If for any reason whatsoever and despite adequate measures being taken re-excavation or remedial work
has to be performed on already excavated trenches, this shall be carried out by the Contractor at his own
expense.

The Contractor shall also provide all site safety equipment for use by his staff and the Engineer’s site
staff, such as hard hats, safety shoes, reflective jackets and when required, water-proof jackets and
trousers.

As the excavation approaches underground facilities, digging by machinery shall be discontinued and the
excavation shall be continued by means of hand tools. Where necessary, the Contractor shall provide
temporary support for the existing utilities to prevent damage during his operations.

Backfilling

All ductile iron pipes shall be laid on a 150 mm compacted sand and shall be embedded by sand as
shown on drawings to depth of 300 mm above the top of the pipe.

Sand backfilling materials from different sources of supply shall not be mixed or stored in the same pile
nor used alternately in the same class of construction without permission from the Engineer.

The sand backfilling material shall be uniformly graded and shall meet the following grading requirements:

Sieve Designation Pass square-mesh Sieves Percentage by Weight
AASHTO T27

3/8” 100

No.4 95-100

No.16 54-80

No.50 10-30

No.100 2-10

The sand backfill material shall not contain deleterious substances in excess of the following percentages:

DIN/AASHTO Test Method Percentage by Weight
Clay Lumps 18123-T 112 1
Coal and Lignite 18128-T 113 1
Material Passing No.200 Sieve 18123-T11 3
C1 4030-T1 & T2-BS 812 0.1
SO3 4030-T1 & T2-BS 812 0.4
Hollow Shells 3.0

Above the level of the sand fill, the trench shall be filled, watered and compacted with selected fill material
or base course in accordance with the details shown on the standard drawings, in no more than 200 mm
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thickness layers to a maximum dry density of 95% in accordance with the MPWH specifications (Highway
Specifications, 1991)

Field density tests (density of soil according to AASHTO T191) shall be executed at every 200 m
backfilling of pipe trench or at any other location as directed by the Engineer.

RESTORING AND RESURFACING

All costs associated with reinstatement works (Asphalt, Concrete, Tiles, seal Coat, Stairs, ...etc.) shall be
borne by the Contractor. Asphalted surfaces (damaged during construction works) shall be replaced with
an asphalt surface in accordance with the details shown on the standard drawings. The materials used in
the asphalt replacement shall be those normally used by the Ministry of Public Works and Housing in
Jordan (Highway specifications for asphalt surfaces, 1991).

HOUSE CONNECTIONS

The Contractor shall make complete house connections in accordance with the requirements of the
Typical Drawings and as instructed by the Engineer. Connections may be required for any combination
of new and existing lines with new and existing consumers. The following Clause details the required
method of carrying out the house connections. This Clause shall be read in conjunction with other
contract clauses (HDPE, GlI, ...etc.).

House connections of 3/4", 1" or 2" diameter HDPE pipework shall be made from service lines as
indicated on the Drawings or instructed by the Engineer. Sterilization of the service connection shall be
carried out at the same time as the main to which it is connected.

Service connections on existing or proposed pipelines shall be made by under pressure tapping. A gun-
metal saddle is to be provided with stainless steel nuts and bolts and Nitrile rubber sealing ring/washer
suitable for a working pressure of 16 bars. The tappings will be made for 3/4", 1", 1 1/2" and 2". The
gunmetal ferrules shall have single outlets suitable for 25, 32, and 63 mm push-fit outlets. The
Engineer's Representative will issue instructions regarding the size, location and fittings for each service
connection.

Tappings shall be made into saddles affixed to the main lines as shown on the detailed Drawings and
care shall be taken to avoid breaking away concrete lining. The machine manufacturer’s
recommendations shall be followed in respect of the tapping machine. Tappings shall be positioned on
the main so that the ferrule is inserted into the main at the crown. The jointing of the threaded ferrule to
the main line shall be made using lead free jointing compound or PTFE tape.

The outlet of the ferrule shall be set to point in the direction in which the service pipe is to be laid. The
service pipe (HDPE) shall be laid with a cover of not less than 500 mm below the ground surface unless
otherwise shown on Drawings.

The jointing on the HDPE pipe to the push-fit joint shall be in accordance with the instructions of the
manufacturer of the push-fit fittings.

The house connection pipe shall be carried to about 1 m inside the property of the customer to a location
to be proposed by the Contractor and approved by the Engineer. The service line shall be sleeved from
where it passes through the boundary wall, to the connecting point on the Gl pipe to facilitate subsequent
withdrawal.

The transitional point from the HDPE to the Gl pipe shall be protected as shown on the Typical Drawings
with necessary excavation as instructed by the Engineer.

In all cases the house-connection line shall terminate in a gunmetal compression adapter manufactured
to DIN 1705 or BS 1400, to connect existing or new Gl pipe and stop valves before and behind the water
meter as shown on the Drawings.
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The work may include the disconnection of the old existing water meter. The same water meter or a new
one (supplied by the Water Authority) shall be installed, as directed by the Engineer’'s Representative.
Where required, pressure reducing valves shall be installed as instructed.

Pipe work on both sides of the meter assembly shall be firmly fixed to prevent movement of any flexible
joints within the meter assembly. Such anchorage shall leave sufficient room for connecting and
disconnecting the meter making use of the adapters provided. To simplify meter maintenance, a stop
valve shall be installed on either side of the meter as indicated on the Drawings.

Where meter assemblies need to be repositioned, the meters shall be fixed horizontally as directed and
approved by the Engineer’s Representative and with the lowest dial not more than 1.0 m above the floor
level, easily visible for reading.

The work shall also include installation of sufficient lengths of 1/2", 3/4" and 1" exposed galvanized pipe
lines as may be required to connect the water-meters (in their new locations) to the existing pipe lines
inside the properties of the consumers. All galvanized pipes, valves, fittings, and adaptors required for a
complete connection shall be supplied and installed by the Contractor.

If existing valves are in good condition, they shall be reinstalled by the Contractor at no extra cost.

All buried fittings including the ferrule should be manufactured from gunmetal or other dezincification
resistant (DZR) material and be suitable for underground use.

The Contractor must prepare house connection sheets for the deteriorated house connections to be
rehabilitated in coordination with the Employer.

3.5 CONNECTIONS AND DISCONNECTIONS TO EXISTING WATER MAINS

Connections shall be made to the existing lines as shown on the standard drawings.

The connections shall be made from existing plugged ends or from existing lines to be cut, whether dry or
under pressure.

The Contractor shall always check the level of any existing line before work is started, no matter the pipe
material, diameter, level is.

The Engineer’s Representative will issue to the Contractor detailed instructions regarding each
interconnection that has to be made to the existing mains. Cutting into the existing main pipe and
effecting the interconnection shall be made in the presence of the Engineer at the time specified by the
Employer.

Cutting into the existing main pipe and installation of the interconnecting pipe work shall be carried out
efficiently and rapidly so as to reduce to a minimum the interruption of the public water supply.

Existing mains shall only be cut using special equipment approved by the Engineer. Under no
circumstances shall oxyacetylene or electric arc cutters be used. The cut shall be perpendicular to ensure
that the new pipe work shown on the drawings may be installed. The Contractor shall agree with the
Engineer’s Representative the length of existing pipe work to be removed.

The Contractor shall take every care to avoid any dirt or extraneous material entering existing pipes.
Shall have available at the site of the connection an efficient dewatering pump before commencing any
cut into the existing main in order that excavation remains dry at all times and to reduce the risk of dirty or
contaminated water entering the existing distribution system. The work shall be carried out in a clean and
efficient manner. Sufficient length of hoses shall be provided to dispose the water to safe places.

The Contractor shall provide at the site of the connection sufficient quantities of clean water containing 10
ppm chlorine solution. Every item of new pipe work to be installed shall be submerged in the chlorine
solution for at least 15 minutes immediately before being installed in the permanent works.
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The Contractor shall provide at the site of the connection all materials and fittings required to make the
connections including any temporary measure for dealing with flow, any temporary connections required,
adaptors pieces and fittings (as far as they are not included in other items) etc.

The Employer may put into use the interconnection as soon as possible after its installation and will carry
out an inspection to detect any evidence of leakage; any remedial work necessary to eliminate leakage
shall be carried out by the Contractor. No pipe work shall be covered or backfilled until the Engineer’s
Representative is totally satisfied that the interconnection is free from any leakage.

No extra cost will be paid to the Contractor for this connection work and is deemed to be included in the
unit prices for the pipes in the BoQ, no matter what is the diameter or material type at all areas within Biet
Ras area.

Disconnection of the old replaced network where instructed by the Engineer’s Representative under the
supervision of the Yarmouk Water Company shall be carried out by the Contractor. Each disconnected
line shall be cut and plugged on both sides (not by closing valves). Such work shall be carried out after
submitting an approved method statement to the satisfaction of both, the Engineer and the Yarmouk
water Company Representative and the time for observation of any disconnection shall not be less that
two rationing supply periods, the cost of all disconnection works shall be deemed to be included in the
unit rate of pipes in the BoQ. including any temporary measure for dealing with flow, blind flanges,
adaptors pieces and fittings (as far as they are not included in other items) etc.

The disconnection of old house connections shall be done outside the plot boundary, before and after the
water meter in the property of the customer, to the satisfaction of the Engineer, Redundant meters are to
be returned to the YWC stores.

The Contractor shall construct at his own cost all thrust blocks, collars, valves, accessories, end
caps,...etc as shown on the drawings to complete the job. Thrust blocks shall be constructed at all bends,
tees, tapers, valves, and dead-end pipes with push-on joints.

3.6 HYDROSTATIC PRESSURE TESTING OF DI PIPES

After completing the installation of a water main, or a section of the line, and before the joints are covered,
a hydrostatic test of the line shall be made by the Contractor. A sufficient time for the curing of concrete
thrust blocks must be allowed before the test is made. All backfilling and compaction over and around the
pipes and thrust blocks must be completed except for the pipe joints to be left open for observation of any
leaks, before the test is made.

The Contractor shall submit to the Engineer’s Representative for approval, detailed procedure for
performing hydrostatic pressure tests of installed pipes, fittings and valves. Procedures for performing the
hydrostatic pressure test should indicate the location and capacity of the test pump for each test section,
test pressure at the pump, procedure for venting the air from the pipeline, procedure of filling the pipe with
water, length of the pipe section, and procedure for discharging water after test, flushing, drying and
cleaning of the pipeline.

Duration of Pressure Test

The initial test pressure shall be applied for a period of 24 hours before all tests are assumed to begin, to
allow for a soaking period. After that, all joints shall be carefully inspected for evidence of leakage. The
test pressure for the main test shall be applied for at least three hours for pipe diameters up to ND 200
mm and six hours for pipe diameter ND 250 mm to ND 600 mm.

The test pressure shall not be allowed to fall below 25 bars for all lines. If and when it does during the test
period, the pressure shall be increased to the stated value and a record kept of the additional water
added.

Procedure
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The pressure for the initial test will start with the working pressure, and shall reach the test pressure
within the last 6 hours of the initial test.

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the elevation of
the test gauge.

The test pressure of the main test is 1.5 times the nominal pressure for the pipe.

The tests have to be carried out in the presence of the Engineer’s Representative in accordance with the
relevant standards for the pipe material applied.

When filling the pipe system, the Contractor shall not exceed the amount of water charged into the
system as follows:

- Up to 200 mm diameter 1.5 liters/second
- Up to 300 mm diameter 3.0 liters/second
- Up to 400 mm diameter 6.0 liters/second
- Up to 500 mm diameter 9.0 liters/second
- Up to 600 mm diameter 14.0 liters/second
- Up to 800 mm diameter 22.0 liters/second

The test pressure shall be applied by a suitable pump equipped with connection valves and gauges, etc.
to the satisfaction of the Engineer's Representative. The gauges and meters shall be new and
accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested including all
relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be produced in the
form of a report by the Contractor and signed by the Contractor’s and the Engineer’s Representative.
This report shall not relieve the Contractor of his responsibility for care and maintenance of the system
until the date of final acceptance of the completed work.

Stop Ends

A simple stop end consists of a section of steel pipe about 0.5-1.0m long onto which a closing plate has
been welded, containing the necessary openings for accommodating ingoing water and out coming air.
The stop end may also include an opening through which the test water may be pumped from the line, if
necessary. The stop end may be jointed to the pipe to be tested by means of a standard coupling or other
method approved by the Engineer’'s Representative. Thrust blocks or a temporary anchorage must be
provided to hold the stop end in place against the test pressure.

Air Removal before Test

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been
expelled, all cocks shall be closed and the test pressure applied as specified above. The line shall be
filled slowly to prevent possible water hammer.

Examination during Test

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during the pressure
test. All joints showing leaks shall be rejoined until tight, or the pipe material replaced.

Any defective pipes or joints, fittings or valves discovered as a result of this pressure test shall be
repaired or removed and replaced by the Contractor at his own expense with sound material and the test
shall be repeated until proved satisfactory to the Engineer’s Representative.

Permissible Addition of Water
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Additional water is defined as the quantity of water that must be applied to the laid pipe, or any section
thereof, to maintain the specified test pressure after the pipe has been filled with water and the air
expelled. The quantity of additional water pumped into the pipe shall be measured accurately.

No section of the water main will be accepted until the additional water calculated in liters per km per 24
hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe in mm.

The Engineer’'s Representative shall prepare a written report of results of the leakage test that identifies
the specific test, length of the pipe tested, the pressure, the duration of the test, and amount of additional
water required. The report shall be signed by the Contractor and the Engineer’s Representative.

Cost of Testing

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections and all
things necessary and suitable for the testing of all pipes as described herein. The Contractor shall also
provide all necessary temporary works in connection with test, and shall remove the same on successful
completion of the test. All tests shall be done in the presence of the Engineer’'s Representative and the
results of such tests shall be signed by the Contractor and handed to the Engineer's Representative who
shall prepare the required test reports.

All equipment, labor, materials, and water necessary for the carrying out of these tests to the complete
satisfaction of the Engineer’'s Representative shall be provided by the Contractor at his own expense.
Should any test fail, the Contractor shall, after repairing and making good any leaks, carry out further
tests all as described above until such test meets the requirements contained herein. All such tests and
retests shall be at the expense of the Contractor.

3.7 PRESSURE TEST OF HDPE PIPES

Test pressure shall be (1.5 x nominal working pressure ) or 16 bars whichever is greater. The service
lines including joints, fittings and appurtenances shall be tested for water tightness in accordance with
ISO 1167 as follows:

Allowable quantity of water required to restore pressure at the end of the test period : < 3 liters/km/25 mm
diameter of pipe/3bar/24 hours.

Hydrostatic testing should be carried out at ambient temperature (20 °C) otherwise a correction factor
should be applied to the nominal pressure.

Test should be applied on sections of length less than 800 m with uncovered joints.

Partial backfilling to maintain adequate support and anchoring and to avoid floating of pipes during
testing. Test procedure with joints exposed and valves in the open position.

The filling of pipes should be at a rate giving a maximum water velocity of 0.5 m/s in the pipe to ensure no
surge and to give the air the necessary time to be released by the installed temporary air valves or cocks.

Leave to reach equilibrium, i.e., the same temperature as the pipe and the surrounding soil and to remove
all existing air for the saturation of pipe material, if any.

Apply test pressure slowly to avoid surge and hold for one hour. The system should be isolated from the
test pump, i.e., no pumping during the one hour test period allowed. Test pressure shall be applied to
service lines including all couplings and fittings in the open position, with consideration to temperature
variation.

Apply the equation to determine if the section under test satisfies the requirements of the above.

Finally after completion of the testing, the line should be emptied slowly to prevent shocks or sudden
counteraction of pipes.

Short Pressure Test

The so-called “Short Test” may be used for pipelines up to approximately 30 m and nominal diameter not
more than ND 50 mm.
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The test pressure is applied to the pipe and the first reading taken after 30 minutes. Note that this
pressure is usually slightly less than initial pressure due to the normal expansion of the pipeline under
pressure, but no additional “top-up” pressure should be applied.

For the short test the results are deemed to be satisfactory when pressure loss from the HDPE pressure
pipeline is < 0.1 bar per 5 mins.

Short pressure test for testing the house connections can be applied when approved by the Engineer.
3.8 DISINFECTION OF PIPELINES

After the completed pipeline is tested, approved and backfilled, disinfections shall be performed in the
following manner: after flushing the pipes, the system shall be drained completely, all valves shall be
closed carefully and the system filled with a chlorine solution.

All pipes, fittings, valves and appurtenances shall be disinfected by the Contractor as specified herein
unless otherwise directed by the Engineer's Representative. The Contractor is also responsible for
conducting bacteriological test for all pipe ling through YWC laboratory and according to their instructions
and requirements. The cost of disinfection and the bacteriological test shall be born by the Contractor.

The attention of the Contractor is directed to the requirements of the Contract whereby he is responsible
for preventing the entry of foreign material of any kind from entering the pipe. The Contractor shall take
extreme care to keep the interior of the pipelines free of dirt and other foreign material. If in the opinion of
the Engineer’s Representative, dirt or other foreign material entered a pipe which can not be removed by
flushing, then the Contractor shall clean and swab the interior of the pipe with a five percent hypo-chlorite
disinfecting solution to the satisfaction of the Engineer’s Representative.

The Contractor shall, during the initial filling of the pipeline, simultaneously introduce feed of chlorine at
the same point where the pipeline is being filled. The rate of filling and the feed rate of the chlorine shall
be proportioned so that the initial concentration of the chlorine in the water in the pipeline is between 50
and 100 milligrams per liter. To assure that this concentration is maintained, the chlorine residual shall be
measured at blow-off, combination air valves, or other locations during the filling operation.

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric pressure) or a

one percent chlorine solution is used, to produce a 100 milligram per liter concentration in 100 meters of
pipe for the various diameters of pipe to be disinfected under this Contract.

Liguid Chlorine Required for Disinfecting 100 Meters of Pipes:

Nominal Pipe Diameter (mm) | 100% Liquid Chlorine (kg) 1% Chlorine Solution (Liters)
800 3.60 360

600 2.97 297

400 1.30 130

300 0.75 75

250 0.51 51

200 0.33 33

150 0.18 18

100 0.08 8
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80 0.05 5
50 0.02 2

The use of liquid chlorine shall only be permitted when suitable equipment consisting of a solution feed
chlorinator together with a booster pump of injecting the chlorine gas-water mixture into the pipeline to be
disinfected is used. Introduction of chlorine gas directly from the supply cylinder shall not be allowed.

After completion of the disinfections operation for one pipeline section the Contractor may reuse this
chlorinated water to disinfect adjacent sections of the pipeline by adding additional chlorine as required to
produce the specified concentration of chlorine.

The Contractor shall submit a detailed description of the procedure he proposes to use to disinfect the
pipeline including a description of all equipment to be used for the Engineer’s Representative approval
prior to starting the disinfections operations.

Payment for all labor, material, and equipment, including the cost of all water and chlorine required to
disinfect the pipeline and appurtenances shall be included in the unit prices for pipe installation.

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during this
period all valves and blow-off shall be operated in order to disinfect these appurtenances. At the end of
the 24-hour period, the water in the pipeline shall contain no less then 25 milligrams chlorine per liter
throughout the length of the pipeline. Should the pipeline fail to have the specified chlorine concentration
at the end of the 24-hour period, the Contractor shall repeat the operation as necessary to provide
complete disinfections.

3.9 FLUSHING OF THE PIPELINE

All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and disinfections
operations have been performed and accepted by the Engineer's Representative.

After draining the chlorine solution the pipe system shall be flushed with potable water until the free
chlorine content is between 2 to 4 milligrams per liter.

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 ) (kglcm?)
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b-

g_

4” 4 " 4.40 134 APl or DIN

6” 6 %" 5.20 133 APl or DIN

8” 8 %" 5.60 110 APl 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.

h-

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 :

Cement lining according to AWWA - C. 205 or BS. 534 or approved equal.

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.clz.

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.

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:
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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 .
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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
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

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.

ltem -1 2 3
Diameter 4" 6” 8”
Nominal Diameter m-

Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wt/meter (bare)
WT/meter with
Lining & Coating
Thick. Of lining
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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. (ND) Outside diameter Wall Thickness Test Pressure
inch (mm) (inch) (mm) (kg/lcm?)

10 % 273.10 10 3/4” 5.6 100

12 3% 323.9 12 3/4” 6.4 96

16" 406.40 16” 6.4 77

20" 508.00 20" 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 .
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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 (ND) | Minimum thickness (mm)

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

ltem onll 2 3 4 5 6
Diameter 10” 12” 16” 20” 24” 32”
Nominal Diameter 0- p- g- r- s- t-

Outside Diameter
Wall Thickness
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Working pressure
Test pressure
Wt/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

[ll. SPECIFICATION FOR BLACK STEEL FITTINGS

a- Scope of Use :
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:

Report Title | v1.0
126

Text can be added here, if needed. This could be the project or client name.



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.

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

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

Quality Assurance System:

The manufacturer shall control the quality of his products during their manufacture by a system of process control
according to EN 1SO 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.

C. 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.

9.3.1 General

Reference is made to Sub-Clause 9.3.1 of the EN 545:2010.
9.3.2 FPC requirements for all manufacturers

Reference is made to Sub-Clause 9.3.2 of the EN 545:2010.
9.3.2.1 General

Reference is made to Sub-Clause 9.3.2.1 of the EN 545:2010.
9.3.2.2 FPC for tensile testing

Reference is made to Sub-Clause 9.3.2.2 of the EN 545:2010.
9.3.3 Manufacturer-specific FPC system requirements
Reference is made to Sub-Clause 9.3.3 of the EN 545:2010.

9.3.3.1 Personnel

Reference is made to Sub-Clause 9.3.3.1 of the EN 545:2010.
9.3.3.2 Equipment

Reference is made to Sub-Clause 9.3.3.2 of the EN 545:2010.
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9.3.3.3 Design process

Reference is made to Sub-Clause 9.3.3.3 of the EN 545:2010.
9.3.3.4 Raw materials and components

Reference is made to Sub-Clause 9.3.3.4 of the EN 545:2010.
9.3.3.5 In-process control

Reference is made to Sub-Clause 9.3.3.5 of the EN 545:2010.
9.3.3.6 Non-conforming products

Reference is made to Sub-Clause 9.3.3.6 of the EN 545:2010.
9.3.3.7 Corrective action

Reference is made to Sub-Clause 9.3.3.7 of the EN 545:2010.

1. ANNEXA
(Normative)

10.1 Allowable pressures

10.1.1 A.1 General

Reference is made to Annex A.1 of the EN 545:2010.

10.1.2 A.2 Socket and spigot pipes (see 8.1)

Reference is made to Annex A.2 of the EN 545:2010.

10.1.3 A.3 Fittings for socketed joints (see 8.3)

Reference is made to Annex A.3 of the EN 545:2010.

10.1.4 A.4 Flanged pipes (see 8.2) and fittings for flanged joints (see 8.4)
Reference is made to Annex A.4 of the EN 545:2010.

10.1.5 A.5 Accessories

Reference is made to Annex A.5 of the EN 545:2010.

2. ANNEX B
(Informative)

11.1 Longitudinal bending resistance of pipes
Reference is made to Annex B of the EN 545:2010.

3. ANNEX C
(Informative)

12.1 Diametral stiffness of pipes

Reference is made to Annex C of the EN 545:2010.

u- 13. ANNEX D
(Informative)

13.1 Specific coatings, field of use, characteristics of soils
13.1.1 D.1 Alternative coatings

13.1.1.1 D.1.1 Pipes

Reference is made to Annex D.1.1 of the EN 545:2010.
13.1.1.2 D.1 .2 Fittings and accessories

Reference is made to Annex D.1.2 of the EN 545:2010.
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13.2 D.2 Field of use in relation to the characteristics of soils

13.2.1 D.2.1 Standard coating
Reference is made to Annex D.2.1 of the EN 545:2010.

13.2.2 D.2.2 Alloy of zinc and aluminium with or without other metals

Reference is made to Annex D.2.2 of the EN 545:2010.
13.2.3 D.2.3 Reinforced coatings

Reference is made to Annex D.2.3 of the EN 545:2010.
V-

(Informative)

14.1 Field of use, water characteristics

Reference is made to Annex E of the EN 545:2010.

W_

(Informative)

14. ANNEX E

15. ANNEX F

15.1 F.1 Calculation method of burried pipeline, height of cover.

15.1.1 F.1.1 Calculation formula

Reference is made to Annex F.1.1 of the EN 545:2010.
15.1.2 F.1.2 Pressure from earth loading

Reference is made to Annex F.1.2 of the EN 545:2010.
15.1.3 F.1.3 Pressure from traffic loading

Reference is made to Annex F.1.3 of the EN 545:2010.
15.1.4 F.1.4 Bedding factor, K

Reference is made to Annex F.1.4 of the EN 545:2010.
15.1.5 F.1.5 Factor of lateral pressure, f

Reference is made to Annex F.1.5 of the EN 545:2010.
15.1.6 F.1.6 Modulus of soil reaction, E'

Reference is made to Annex F.1.6 of the EN 545:2010.
15.2 F.2 Heights of cover

Reference is made to Annex F.2 of the EN 545:2010.

X_
Reference is made to Bibliography of the EN 545:2010.

16. Bibliography

Appendix 1: Do’s and Don’t Table

Land Use * Prefer already disturbed areas for workers’ + Do not enter any worksites and areas without
accommodation, storage, workshop and the worksite. | permissions and approvals.
* Clearly mark “No-go” areas (cultivated lands or fruit * Do not damage any households and associated
trees, wetlands, grave sites or any sensitive structures, cultivated lands, fruit trees or any other
environment or social site/area). potential source of income.
« Clean up the worksite and rehabilitate the site to its » Do not undertake any activity and park your vehicles
original condition. outside of the working area borders.
* Rehabilitate all temporary access tracks, haul roads
and any other disturbed areas outside of the approved
working areas to their original condition.

Noise « Limit working hours for noisy activities working hours | « Do not undertake any noisy activity during night time

close to schools, hospitals, residents, religious
buildings, etc.
» Turn off vehicle engines if not required.

(between 9 pm and 6 am).
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» Keep the noise level to acceptable limits.

Dust and Air * Minimize traffic wherever possible and drive slowly. * Do not store cement, sand, excavatedmaterial without
* Spray the unpaved roads with water if you're working | cover sheets or shelters.
close to schools, hospitals, residential areas, etc. * Do not clear the vegetation cover if it's not required.
* Revegetate the disturbed areas as soon as activity is
completed.
* Drive slowly not to generate dust.

Water * Refuel the vehicles at least 30 m away water * Do not use any natural water resources to supply water
courses. without approval of relevant authorities.
* Fence the construction site adjacent to the sensitive * Do not discharge of hazardous substances, chemicals,
areas such as natural water courses. construction material and wastes d into water courses.
* Divert the runoff / water the construction sites or * Do not block the water flow.
disturbed areas, using ditches.

Waste » Keep the working site clean and tidy. * Do not burn any type of waste.
« Store hazardous waste using secondary * Do not dump waste at any unpermitted area and
containment and restrict access to hazardous waste especially near watercourses.
storage area to prevent harm to construction staff, » Do not leave any sharp or dangerous objects (knives,
environment and public. box cutters, scissors, broken glass, etc.) that may attract
+ Perform on site sorting to separate liquid, organic, children’s attention living close to the construction site.
demolition material, hazardous and recyclables waste
streams and identity the disposal pathway for each of
them.
» Use waste containers without any damages and
leakages.
* Reuse the excavated soil as much as possible for
backfilling, landscaping and for other project areas
where excavation material is required.
* Collaborate with local authorities to transport and
dispose waste in accordance with legal requirements.

Topic DO

Employment

* Implement a fair and transparent employment

» Do not discriminate any workers or job applicants on the

and Labour process. basis of their gender, marital status, nationality, ethnicity,
Rights * Provide workers with clear and understandable age, religion or sexual orientation.
information regarding rights via contract documents in | * Do not recruit children (under 18 years old) or use forced
local language. labour.
Code of * Establish a Code of Conduct for worker-community
Conduct interaction and on-site behavior. Oblige workers to
adhere to code of conduct.
Grievances « Establish and maintain grievance mechanism
accessible for workers.
Community * Secure worksites (temporary bridges, traffic controls, | ¢ Do not leave any holes and openings without secure
Safety barricades, signs and warning lights). fencing provided with fixed, clearly marked covers.

* Demarcate open trenches with high visible temporary
fencing, undertake monitoring after rainfall, and
prevent flooding of trenches.

* Inform relevant authorities immediately in case of
damages on utilities such as underground and
aboveground electricity lines, water lines, gas lines, oil
pipelines, etc.

« Establish appropriate site boundary and access
controls near settlements to prevent unauthorized
entry to construction or activity sites especially by
children

(e.g. fencing of construction section in the vicinity of
settlements or communities).

» Do not exceed the speed limits.
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Traffic
Management

* Implement speed limits for all Project vehicles.

* Equip vehicles with reverse signals. Ensure that truck
drivers are accompanied by a flagman or watchman
while reversing, unloading and loading.

* Train all drivers on safety provisions.

» Avoid routes with blind curves, blind intersections
and very narrow roads alongside steep slopes.

* Avoid routes that are frequently used by locals.

* Use local traffic signage and collaborate with the
responsible local authorities and communities.

* Keep access roads in good condition and free from
deposits, waste, construction material.

 Use flagmen where appropriate and install clear and
visible signage.

+ Avoid vehicle traffic during hours that children are
travelling to and from school.

* Do not drive without a valid driver’s license.
* Do not use cell phones while driving.

Occupational
Health and
Safety

* Provide health and safety training to all Project
employees and familiarize workers with the risks
related with their activities.

* Conduct risk assessment and define mitigation
measures for each activity.

* Record and report any workplace hazards or any
incidents or injuries.

* Provide the right PPE and make sure that all
employees use them.

* Keep PPEs in good condition and change them in
case they are damaged.

* Prohibit usage of alcohol or illegal drugs.

* Use the right tool for the activity.

» Use undamaged ladders if you need to climb up.

* Implement good housekeeping to prevent trips, slips
and falls.

» Conduct daily tool-box talks / conversations on health
and safety issues before starting works.

» Conduct medical examination for all personnel before
the activities start.

* Provide sufficient drinking water for workforce.

* Provide and maintain toilet facilities for workforce
separately for female and male workers.

* Provide one trained first aiders per 25 employees
and adequate amount of first aid kits on site.

* Do not try to repair any broken equipment and
machinery if you are not authorized.

* Do not use of metal ladders close to overhead power
lines?

* Do not work without PPE.

» Do not work alone or isolated.

Topic

DO

Housekeeping

» Keep working areas clean and tidy.

* Secure loose materials that have the potential to fall.
» Keep aisles, stairways, passageways, ladders, etc.
free of obstructions, materials, cables, chords, hoses,
etc.

» Keep materials away from the edge of excavations,
trenches, roofs, etc.

» Cover and secure open trenches, holes and other
openings Avoid pools of stagnant water in working
areas.

» Undertake daily clean-up of activity area.
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Hazardous
Material
Management

« Store fuels, oils, chemicals and other hazardous
materials on a suitably sized impervious and bunded
base.

* Label the containers clearly with content, handling,
storage, expiration, and health and safety information.
* Use drip trays during fueling and maintenance (e.g.
changing oil) of equipment.

* Install proper warning signs at hazardous material
storage yards, lock gates and restrict access to
authorized personnel.

« Store hazardous waste using secondary containment
and restrict access to hazardous waste storage area to
prevent harm to construction staff, environment

and public.

* Do not smoke close to hazardous materials.

Fire Prevention
and Control

* Take all reasonable and precautionary steps to
ensure that fires are not started as a consequence of
Project activities on site.

* Provide basic fire-fighting equipment available on site
(including but not limited to, rubber beaters when
working in grass/bush areas, at least one fire
extinguisher of the appropriate type when welding or
other ‘hot’ activities are undertaken).

« Store flammable materials under conditions that will
limit the potential for ignition and the spread of fires.

* Train all employees on the fire risks and how to deal
with any fires in case one

occurs.

« Do not light fire for any reason, incl. waste burning.
» Do not throw your cigarette butts on the ground.

111._SPECIFICATION FOR BLACK STEEL FITTINGS

a- Scope of Use :

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 (AP1.5L-X42).

b- Fabrication of Fittings :

The fabrications of fittings shall be as follows :

1. Elbows must be fabricated by forging or by hot or cold forming of seamless pipes .

2.  Reducers must be fabricated by hot or cold forming and annealing of seamless

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

4.  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- FEittings 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.

J-Marking:
Every fitting must be marked with :
- Trade mark .
- Nominal Diameter .
- Thickness .
- Standard .
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k- Certificate of Compliance:
Certificates of compliance of required standards is required .

1.Thrust Blocks and Collars:
The Contractor shall construct all thrust blocks and collars (End Caps) as shown
on the Drawings and specified herein. Thrust blocks shall be constructed at all
bends, tees, tapers, valves, dead-ends etc. unless otherwise shown on the
Drawings. Thrust collars shall be constructed at plugged dead-end pipes with
push-on joints (EU-piece and X-piece, or F-piece and X-piece if required).

Thrust blocks and collars shall be constructed of cast-in-place concrete in
accordance with the requirements of Specs. The bearing faces of the thrust blocks
shall be placed against undisturbed natural earth except as specified hereinafter.

Thrust forces and sitting of anchor blocks shall conform with the field test pressure
and be calculated by the Contractor considering the prevailing soil bearing
capacity. Dimensions given on the standard drawings are approximate only.

In concrete chambers, thrust forces from closed valves shall be absorbed by the
concrete walls by means of puddle flanges welded on the pipes.
Additional structural reinforcements to be provided by the contractor.

All concrete thrust blocks and collars shall be allowed to cure for at least 7 days
before backfilling the thrust blocks and prior to any loads being applied to the
blocks and collars.

The cost of thrust blocks and collars shall be included in the unit price of
pipelines.

2.Field Adjustments
The pipe and methods of jointing shall be such that the locations of fittings and
lengths of pipe can be adjusted in the field to suit field conditions and variations in
stationing. A reasonable tolerance in the locations of lines will be allowed upon
approval of the Engineer’s Representative.

3.Measurement
The quantity of all pipes in place and all fittings shall be the number of linear
meters of each size installed within the limits shown on the Drawings or as
ordered by the Engineer. The length will be the distance between the ends of the
pipes measured or computed along the centerline of the pipe without deduction for
fittings. Every type of fittings ( bends, tees, tapers, adapters, end plugs,
dismantling joints, flexible couplings...etc. ), shall be included in the unit rates of
pipes.
All kinds of valves such as gate valves, air valves, water meter....etc. shall be
quoted as Extra Over item, which shall include their concrete chamber..
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4.Payment
The unit prices for each of the items installing pipes, shall be full compensation

for furnishing all labour, materials, tools, equipment, etc., necessary to furnish,
install, test and disinfect the water mains as shown on the drawings or as directed,
all as specified. The unit prices shall include all auxil work necessary for water
main construction but not specifically included for payment under other items of
the contract.

5.Hydrostatic Pressure Testing of Pipes

After completing the installation of a water main, or a section of the line, and before the
joints are covered, a hydrostatic test of the line shall be made by the Contractor. The test
pressure shall be (1.5 times the nominal pressure) bars for all lines. A sufficient time for
the curing of concrete thrust blocks must be allowed before the test is made. All
backfilling and compaction over and around the pipes and thrust blocks must be completed
except for the pipe joints to be left open for observation of any leaks, before the test is
made.

The Contractor shall submit to the Engineer’s Representative for approval, detailed
procedures for performing hydrostatic pressure tests of installed pipes, fittings and valves.
Procedures for performing the hydrostatic pressure test should indicate the location and
capacity of the test pump for each test section, test pressure at the pump, procedure for
venting the air from the pipeline, procedure of filling the pipe with water and length of the
pipe section.

5.1 Duration of Pressure Test

The initial test pressure shall be applied for a period of 24 hours before all tests are
assumed to begin, to allow for a soaking period. After that, all joints shall be carefully
inspected for evidence of leakage. The test pressure for the main test shall then be applied
for at least three hours for pipe diameters up to DN 200 and six hours for pipe diameters
DN 250 to DN 400.

The test pressure shall not be allowed to fall below 75% of the test pressure for all lines. If
and when it does during the test period, the pressure shall be increased to the stated value
and a record kept of the additional water added.

5.2 Procedure
The pressure for the initial test will start with the nominal pressure, and shall reach the test
pressure within the last 6 hours of the initial test.

Test pressure to be taken at the lowest point of the pipe line to be tested and corrected to
the elevation of the test gauge.

The test pressure of the main test is 1.5 times the nominal pressure for that pipe.

The tests have to be carried out in the presence of the Engineer’s Representative in
accordance with the relevant standards for the pipe material applied.
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When filling the pipe system, the contractor shall not exceed the amount of water charged
into the system as follows :

- up to 200 mm diameter 1.5 liters / second
- up to 300 mm diameter 3.0 liters / second
- up to 400 mm diameter 6.0 liters / second
- up to 500 mm diameter 9.0 liters / second
- up to 600 mm diameter 14,0 liters / second

The test pressure shall be applied by a suitable pump equipped with connection valves and
gauges, etc., to the satisfaction of the Engineer’s Representative. The gauges and meters
shall be new and accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested
including all relevant data of testing as weather, time, duration, filling time, pressure, etc.,
shall be produced in the form of a report by the contractor and signed by the contractor and
the Engineer’s Representative.

This report shall not relieve the contractor of his responsibility for care and maintenance of
the system until the date of final acceptance of the completed work.

5.3 Stop Ends :
A simple stop end consists of a section of steel pipe about 0.5-1.0 m long on to which a

closing plate has been welded, containing the necessary openings for accommodating
ingoing water and out coming air. The stop end may also include an opening through
which the test water may be pumped from the line, if necessary. The stop end may be
jointed to the pipe to be tested by means of a standard coupling or other method approved
by the Engineer’s Representative. Thrust blocks or a temporary anchorage must be
provided to hold the stop end in place against the test pressure.

5.4 Air Removal before Test:

Before applying the test pressure, all air shall be expelled from the pipe. After all the air
has been expelled, all cocks shall be closed and the test pressure applied as specified
above. The line shall be filled slowly to prevent possible water hammer.

5.5 Examination during Test:

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during
the pressure test. All joints showing leaks shall be rejoined until tight, or the pipe material
replaced.

Any defective pipes or joints, fittings or valves discovered as a result of this pressure test
shall be repaired or removed and replaced by the Contractor at his own expense with sound
material and the test shall be repeated until proved satisfactory to the Engineer’s
Representative.

5.6 Permissible Addition of Water:
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Additional water is defined as the quantity of water which must be supplied to the laid pipe,
or any section thereof, to maintain the specified test pressure after the pipe has been filled
with water and the air expelled. The quantity of additional water pumped into the pipe
shall be measured accurately.

No section of the water main will be accepted until the additional water calculated in litres
per km per 24 hours for the test pressure is less than 0.3 D, where D is the nominal
diameter of the pipe in mm.

The Engineer’s Representative shall prepare a written report of the results of the leakage
test that identifies the specific test, length of pipe tested, the pressure, the duration of the
test, and the amount of additional water required. The report shall be signed by the
Contractor and the Engineer’s Representative.

5.7 Cost of Testing
The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, pipes and

connections and all things necessary and suitable for the testing of all pipes as described
herein. The Contractor shall also provide all necessary temporary works in connection
with the test, and shall remove the same on successful completion of the test. All tests shall
be done in the presence of the Engineer’s Representative and the results of such tests shall
be signed by the Contractor and handed to the Engineer’s Representative who shall prepare
the required test reports.

All equipment, labour, materials, and water necessary for the carrying out of these tests to
the complete satisfaction of the Engineer’s Representative shall be provided by the
Contractor at his own expense.

Should any test fail, the Contractor shall, after repairing and making good any leaks, carry
out further tests all as described above until such tests meet with the requirements
contained herein. All such tests and retests shall be at the expense of the Contractor, and
shall be included in the unit rates for the relative pipeline.
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4, PUMPS AND MOTORS

4.1 GENERAL INFORMATION

The Contractor shall include all parts, materials and services necessary to ensure that
the whole of the works is complete and will be handed over in satisfactory working
order, so that it will correctly perform for the anticipated lifetime of the works.

Pumps and motors shall be tested with their own individual motors, unless otherwise
approved by the Engineer. The test procedure shall comply with the requirements of
the relevant standards, or equivalent. Triplicate copies of test certificates and
characteristic curves for pumps and motors shall be provided prior to acceptance of
the equipment by the Engineer. Basic data obtained during testing shall be stamped
on nameplates affixed to the equipment. Data from manufacturer’s catalogues will
not be acceptable in lieu of test certificates and characteristics for the particular items
supplied. Any starters required for the works testing of pumps, motors and engines
are deemed to be included in the Bid.

The Contractor shall submit a scheduled procedure and method of testing for
approval of the Engineer, before proceeding with the tests.

The Contractor shall furnish all supervision, labour, service, tools, equipment,
instruments, materials and supplies required for both the proper hydrostatic testing
operation and running the tests to the complete satisfaction of the Engineer. The
Contractor shall also supply oils, greases and spares required during the setting to
work of the plant.

All site testing shall comply with the relevant Clause of VDE 0100/VDE 0101, or
equivalent. A copy of the test certificates for testing instruments shall be shown to
the Engineer on request.

All power circuits shall be subject to megger insulation tests to establish that the
insulation resistance between phase conductors and earth shall not be less than the
minimum requirements set forth in the applicable regulations and codes of practice.
Care shall be taken to ensure that no solid state equipment is in circuit during these
tests. Any circuit showing an unsatisfactory insulation resistance shall be
investigated and the weak point corrected. Tests shall be made for identification of
each conductor.

Certified copies of the results of the following tests shall be given to the Engineer for
his approval:

1. Resistance of the main earth.

2. Earth loop impedance of motor cabling.

3. Insulation resistance of every circuit, phase to phase and to earth.

4. Insulation resistance of each motor without cables or motor links.

5. Correct polarities at all socket outlets.
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After testing and final connection have been completed, all electrical equipment shall
be tested for proper operation. These tests shall be carried out at the direction of the
Engineer. Wiring changes and adjustments shall be made to relays, meters and
control devices where necessary for proper operation of the equipment. The
Contractor shall arrange to carry out primary and/or secondary inspection tests at
site. A taking-over certificate shall not be issued until all site tests have been
completed successfully.

The Contractor shall include for the manufacturing, the delivery to site and the
erection, all auxiliary equipment, in the form of holding down bolts, ragbolts, pipe
clips, small bore pipes, grease piping, etc., required to complete the machinery. All
cleats, clamps, hangers, ties, "U" bolts, etc. shall be securely and neatly fixed to the
satisfaction of the Engineer.

The Contractor shall include for the provision of oils and greases as required for
efficient lubrication of all plant supplied up to the end of the Defects Liability Period.

4.2 PUMP UNITS

General Requirements4.2.1
These rules and regulations define the requirements for pumps; Production of pumps
must be conforming to current standards and IEC standards (International Electro
technical commission). Pumps will be driven by electric motors.

A label made of non-deteriorating material must be attached to each pump and motor
in a place where it can be easily read. The label must contain the following

information:
. Serial number of the pump/motor and type
. Nominal flow in m¥/h
. Manometric lift in m
. Net positive suction head (NPSH) in m
. Power consumption, voltage, start-up mode
. Number of rotations per minute

The pump capacity and total dynamic head shall be as stated in the bill of quantities.
The pump shall be able to work under a suction lift below the pump level.

The pump efficiency shall not be less than 75% for pumps 80 kw and above, and for
the pumps below these rating supplier shall clearly indicate the maximum
performance possible.

The pump casing should be made of best quality gained cast iron, ductile or cast
steel.

Pumps must withstand continuous operation at full load (8000 hours/year).
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The pump shall be quite in operation, free from vibration and shall be designed for
continuous duty. It shall have stable operating curves and shall be in accordance with
the specifications specified hereinafter.

The maximum output of the pump must be related to the maximum nominal
performance of the motor. The performance of the motor must be higher than the
maximum output.

The characteristics of the pumps given are only of a preliminary nature. The
contractor shall make proposals on the configuration of the suction chamber and
make the necessary recommendations for adequate suction and, if possible,
prevention of cavitations under all operational conditions. Pumps must be delivered
with all (supplementary) equipment necessary operation and commissioning.

The regime of the pump must be stable up to 110% of the flow for the single pump in
operation and the characteristic curve must be sufficiently inclined.

Pump and motor material must be suitable for the water they transport
(aggressiveness, abrasion, rotors) and comply with detailed regulations.

The contractor must provide calculations for the NPSH in the pumping station.

The motor must be sized to handle the single pump in operation with additional 15 %
in capacity.

Pump and motor units to be tested as a complete unit.

The Contractor shall ensure that the pump motors provided will be of sufficient
power to drive the centrifugal pumps without overloading under all conditions of
operation when the site ambient temperature is 50°C.

The pump shall be provided with an adequate cooling system to allow for continuous
operation in liquid temperatures of up to 35C. Provision for external cooling and seal
flushing shall be provided if necessary to achieve this.

Each pump shall be directly coupled to the driving motor through flexible coupling
which is to be protected by a coupling guard.

Each pump motor unit shall be mounted on a common stiff and robust base plate.
The offer shall contain full information regarding the pump and complete original
characteristic curves showing flow and head, power consumption, efficiency and

NPSH. A photocopy of curves will be accepted.

The efficiency shall not be less than 75%
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The pump casing shall be made of the best quality grained cast-iron.
Pump speed shall be 2980 RPM.

Casings, unless otherwise stated, shall be of the best quality close grained cast iron,
capable of withstanding all pressures that may be produced during normal operations
or during pressure surges.

Exposed shafting drive pulleys and belts are to be completely protected by
galvanized steel guards, securely fixed and supported. The guards shall be of
approved design and manufacture. Approved guards shall be fitted over all moving
parts.

The coupling between the pump and motor shall be of the flexible pin and rubber
type.

All pumps shall be of the same manufacture.

All pumps shall be complete with motor, gearbox, bearings, couplings, and pressure
gauge on the pump delivery and vacuum gauge on the pump suction.

The impellers shall be constructed of best quality zinc free bronze. They shall be
smooth, well finished, and free from holes and imperfections. Impellers shall be
securely fitted to the spindle in such manner that they don’t loosen or become
detached when the pump is in operation or when it rotates in the opposite direction
by reversed motor connection.

The pump shaft shall be stainless steel and fitted with renewable sleeves to Protect
the shaft.

4.2.2 Horizontal centrifugal pumping units Specifications

1. Each pump shall be horizontal spindle centrifugal type directly coupled to the
driving motor through flexible coupling, which is to be protected by a coupling
guard.

2. Each pump motor unit shall be mounted on a common stiff and robust base plate.

3. The offer shall contain full information regarding the pump and complete original
characteristic curve showing :
a. flow and head
b. power consumption
c. Efficiency, and
d. NPSH.
of the curves will not be accepted and the offer will be photo copy A)
(rejected
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4. The pump shall be quite in operation, free from vibration and shall be designed
for continuous duty. It shall have stable operating curves and shall be in accordance
with the specifications specified hereinafter.

5. The pump capacity and total dynamic head shall be as stated in the bill of
quantities. The pump shall be able to work under a suction lift below the pump level.

6. The pump efficiency shall not be less than 75% for pump.

7. The pump casing should be made of best quality gained cast iron, ductile or cast
steel.

8. The impeller shall be constructed of the best quality bronze. They shall be

Radial type. ( axial type is not accepted)

They shall be smooth, well finished, and free from holes and imperfections. Impeller
shall be securely fitted to the spindle and in such manner that they do not loosen or
become detached when the pump is in operation or when it is rotates in the opposite
direction be reverse motor connection.

9. The pump shaft shall be stainless steel and fitted with renewable sleeves to
protect the shaft.

10. The pump shall be fitted with two Borden pressure gauges connected to the
section side and the discharge side and placed on the pump so as to be easily
readable, each gauge shall be provided with an isolating cock. Each pump should be
supplied with low and high pressure switches including its gaskets, bolts, and nuts.
The reading shall be directly in meters of water.

11. All bolts, nuts, studs, screw, washers etc... Shall be stainless steel or cadmium
plated steel.

12. Labels and plates shall be non-corrodible metal and rating plates shall be securely
screwed or riveted to each pump or motor casing. These shall be stamped or deeply
engraved in such a way that the lettering will not be obliterated. Rating plates shall
include all information required by BS 2613 or BS 4999 or equivalent 1SO, in
addition to the pump make, impeller size, head and output at normal duty speed,
serial number, pump curve number, power and current.

13. Operating speeds
Suppliers shall offer 3000 rpm for all surface pumps

14. Standards and tests — each pump shall be tested over the complete duty range to
comply with the latest BS, ISO, DIN standard specifications for testing of pumps and
motors. The bidder shall submit along with his offer or on the date of agreement
original copies in English language of the relevant standards used in the material,

Report Title | v1.0
142

Text can be added here, if needed. This could be the project or client name.



production and testing. Nevertheless the bidder shall indicate in his offer the
standards used. Test certificates however shall be provided.

15. Foundation — the supplier shall give complete details for the set foundation on
which the pumping set will be mounted.

16. Driving motor — each pump shall be equipped with an electric squirrel cage
motor, totally enclosed fan cooled (TEFC). It shall be horizontal foot mounted,
construction type B3, according to DIN 42950, and shall be protected against the
ingress of splashed water according to Z1.E.C.IP 54, or equivalent international
standards, and shall be in accordance with the following.

1. The nominal supply voltage shall be 3-phase, 400 volts, 50 HZ.

2. The electric motor shall be fitted with graspable ball bearing.

3. The electric motor shall have insulation to class F.

4. The electric motor shall be provided with a terminal box of adequate size
for the supply cables.

5. The electric motor shall be continuously rated at least 15% above the
maximum power absorbed by the pump over the complete head and capacity
range of the pump.

6. The electric motor shall be provided with inside thermal protection
(thermistor bimetal type) to protect the winding against overheating.
7. The electric motor efficiency shall not be less than 94% for those motors

above 50 kw, and below these rating supplier shall clearly indicate the maximum
performance possible.

(The offer must provide motor efficiency or the offer will be rejected)

17. Product data
Suppliers shall identify the manufacturers name and details for motors used on
All pumps

18. Operating and maintenance instructions — three copies of the following shall be
supplied with each set:

a. operating and maintenance instructions.

b. workshop manuals.

19. Manufacturers works tests
Works tests shall be accompanied by a suitable works test certificate
Indicating the performance of the pump over its entire range.
The tests shall be in accordance with 1ISO 5198 .1998 (Previously class A).

20. Design
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« Horizontal coupled design with radial nozzles rolling element
bearing on both ends, pump with plain bearing at any end is not
accepted.

4.5 Protection of pumps and motors
451 General

The following devices shall be installed to protect the operation of the pump all the devices
mentioned here shall be included in the unit price of the pumps:

Dry run protection at the suction side of the pump.
Low flow switch at the suction side of the pump.
High pressure switches at the discharge side of the pump.

o o T @

Low pressure switch at the suction side of the pump.
Each one of these signals shall switch off the pump.
An emergency push button switch should be installed close to each pump.

The following devices shall be installed to protect the operation of the motor; all devices
mentioned here shall be included in the unit price of the pumps.

Over current three phases monitor.

T &

Thermal overload three phases monitor.

134

Winding temperature (RTDs), 2numbers for each winding.

B

Bearings = (RTDs) one for each bearing.

e. Over voltage and under voltage monitor.

Each one of these signals shall switch off the pump. Wiring between these devices and the
related Control Panel shall be deemed to be included in the unit price of the pump.

45.2 Pump Protecting Devices:

For the protection of the pumps the criteria listed below shall be monitored by control
equipment:
e Low water level in the supply reservoir and dry run protection with
LED signal lamp.
e Low flow rate at the discharge side of the pump; and low pressure at
suction side.
e High pressure at the discharge side of the pumps.

These signals shall switch off the pump after a pre-determined time delay of (3 to 30
seconds), independent of the selected operating mode. Simultaneously, an alarm shall
be released. After the fault has been eliminated, reset push button at the local control
panel is to be pressed by the operator (the pump does not restart automatically).

An emergency push button switch shall be installed close to each pump. A key has to
be provided for the reset of the emergency switch.
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45.3

Motor Protecting Devices of the motor:

For the protection of the motors, the criteria listed below are to be monitored by
control equipment, motor ratings 230, 400 V+ 10%, 50 Hz 1480 rpm:

over current, 3 phases;

thermal overload, 3 phases;

winding temperature, 3 phases;

phase monitoring, 3 phases;

over and under voltage monitoring and

earth fault, 3 phases.

These signals shall switch off the pump independent of the selected operating mode.
Simultaneously, an alarm will be released. After the fault has been eliminated, reset
push button at the local control panel is to be pressed by the operator (the pump does
not restart automatically).

The main (running) rating shall be (125%) of Motor maximum current rating of 400
V at the motor nominal rated voltage.

The delta (bridging) contactor rating shall be 100% of the motor maximum current
rating at 400 V at the motor nominal rated voltage.

For motors with a power rating 50 KW and above, a micro-processor based MMPU
(Motor Monitoring Protection Unit) shall be installed in the motor starter, which
measures the voltage, current, and temperature, processes the measured values and
performs arithmetical and logical operations in order to display the required
information, and also to perform the necessary alarm and trips caused by failures and
faults.

The device shall have low power consumption, adaptability of self supervision, fault
diagnosis by means of data recording, flexible construction and selection of relay
characteristics.

The operating, and setting of the device shall be by means of the device’s front panel
push button, all measurements, messages, instructions, etc., shall be displayed on an
alphanumeric back lighted display with two lines of 32 characters.

Also the unit shall have free selectable parameter setting of 4 output relay functions
(alarm / tripping).

The operating temperature range for the unit shall be from -20°C to +70°C.

The MMPU unit shall include the following features:

A. Protection functions

All protection functions are equipped with warning (connected to separate horns) and
tripping elements.
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Voltage based protection
* 3 phase under voltage protection.
* 3 phase over voltage protection.
* Phase loss protection.
* Phase sequence protection.

Current based protection
The unit shall be connected to three current transformers and earth fault
protection, the earth current measurement is done by Holmgren connection or
core balance CT.
— Overload protection with thermal capacity according to
1.t characteristics with adjustable current/tripping
characteristics.
— Thermal overload pre-alarm
— Load increase alarm
— 2 stage undercurrent Protection
— High set over current Protection
— Low set over current Protection
— 2 stage current unbalance protection
— Short - circuit protection
— Excess starting time protection
— 2 stage earth fault protection
— Excess no. of starts protection.
RTD/ Thermistor Based
Temperature supervision: 5PT100 sensors, 3 sensors inserted in the motor
windings, one sensor senses the motor bearing (drive end) and one sensor
senses the load bearing (pump), or senses 3 PTC/NTC sensors (option to be
selected through the key pad and the software).
B. Measured Data
Phase and line voltage, (phase to phase, phase to neutral, for all phases)
Phase Current
Earth fault current, (for all phases)
Power kKW, power VA
Power factor
PT100/ thermistor channel resistance (ohm-°C)

C. Calculated Data

Motor load - percentage FLC
Thermal capacity used

Time to trip

Time to start

Unbalance current

D. Logic Input Status
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Motor available indication
Individual status of all input contacts

E. Statistical Data
Motor hours run
Number of motor starts
Last start time

Last peak starting
Number of motor trips

F. Fault Data

Last fault

Last alarm

Phase currents time of trip
Earth fault at time of trip
Phase volts at Time of Trip

G. Indications
Motor running
Motor stopped
Watchdog the unit self supervision for software and hardware.

PUMPS EVALUATION CRITERIA

For Pumps item in the BOQ, the financial evaluation will be based
on LCC (Life Cycle Costing) after complying with technical
specifications.

Below table clarifies the criteria for evaluation and this criterion will
apply on pumps price item in the BOQ.

The Supplier/Contractor shall fill out Sheet.

Pumps Evaluation Criteria / LCC (Life Cycle Costing)
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. Filled By
Description Notes Bidder
Initial investment (JOD) Negative value
Electricity Tariff KWh
(JOD) 0.096 JOD 0.096
Average power (kW) (treated positively)
Average operating 24*365
(hours/annum)
Average power (P1, Absorbed power
by motor) (kW) x annual
Annual energy cost operating hours (h) x cost kWh
(cost treated negative)
Estimated lifetime 10 10
(years)
i 0,
Discount rate (Bank Interest Rate) 6%
Inflation 7% 7%
LCC
TECHNICAL SPECIFICATIONS
Variable Speed Drive
A. General Requirements

a. QUALITY ASSURANCE

e VFD manufacturing facilities shall be ISO 9001 and ISO 14001 certified.

e All printed circuit boards shall be completely tested before being assembled into the complete
Drive.

e The Drive shall be subjected to a functional test and load test.
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= All printed circuit boards shall have conformal coating.

b. QUALIFICATIONS

The VFD shall meet the following specifications:
e The VFD manufacturing facility shall be ISO 9001 and ISO 14001 certified.
e UL 508A and 508C - Underwriter's Laboratory. The VFD shall be UL listed and carry the UL mark.

e Institute of Electrical and Electronic Engineers (IEEE). Standard 519, IEEE Guide for Harmonic
Content and Control.

e The VFD shall carry CE mark.
e The VFD shall be one of well-known brands.

c. SUBMITTALS

The Submittals shall include the following information:
e Qutline Dimensions and Weight.
e Customer connection and power wiring diagrams.
e Complete technical description of the proposed system including a complete list of options
provided.
e a full compliance sheet according to the required specifications

d. Design.

e The VFD system configuration shall be low Harmonic system that contains an PWM
output- IGBTs adjustable Speed AC Drive with all required protections .The proposed
system should consider the safe and correct requirements/measures of running the
required pumps motors through a VFD .

e Considerations toward motor insulation, common voltage mode / motor bearing currents,
resonance phenomena and motor cooling should be taken into account.

e The system shall be properly tuned for ensuring that the overall plant power system
quality performance and electrical components would not be affected.

e. HARMONICS

e The Low Harmonic construction of the VFD system configuration shall maintain total harmonic
distortion (THDi) levels at the VFD’s input terminals to levels at or below 5% of full rated capability
at the input terminals of the VFD on power system sized under all motor load conditions. All
harmonic management devices must be internal to the VFD enclosure and supplied as a complete
solution.
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e VFD with active frond end (AFE) with integrated LCL filter technology drives shall be also
acceptable(optional) .

e The VFD system configuration must maintain harmonic compliance, at the input terminals of the
VFD, without exception, with up to and including a 3% voltage imbalance, phase to phase.

e The VFD system shall operate at fundamental power factor > 0.97 on the supply side under all
motor load conditions. The input power factor shall be programmable from 0.8 lagging to 0.8
leading, allowing the VFD to be used as a compensating device for installations that are
excessively inductive or excessively capacitive in reactive power.

e VFD panel output current shall approximate actual sinewave current. The output voltage and
frequency shall vary proportionally, thus maintaining a constant V/Hz value up to a nominal
frequency.

e Drive shall be designed to meet EMC requirements according to IEC 61800-3

f. RATINGS

e The VFD shall be rated to operate from 3-phase power at 380 to 415V +10%, 50/60 Hz 5. The
overvoltage trip level shall be a minimum of 30% over nominal, and the under-voltage trip level
shall be a minimum 35% under the nominal voltage.

e The VFD shall be rated to operate at the following environmental operating conditions: ambient
temperature -10 to 40°C continuous. VFDs that can operate at 40° C intermittently (during 24-
hour period) are not acceptable and must be oversized. Altitude 0 to 1000 m above sea level
without derating, 95% humidity, non-condensing.

e VFD shall be rated 115% of motor nameplate rating

e The normal duty overload current capacity shall be 110% of rated current for one (1) minute out
of ten (10) minutes.

e The heavy-duty overload current capacity shall be 150% of rated current for one (1) minute out of
ten (10) minutes.

g. CONSTRUCTION

e All models shall provide a complete, ready-to-install solution.

e The VFD shall use the same main control board for all ratings.

e Control connections shall remain consistent for all power ratings.

e The VFD can be offered in an IP21 rating or above, however, the overall VFD panel shall be rated
at IP54 taking into consideration the ventilation fans IP rating as well.

e VFD shall be expandable when required with communication modules and/or 10 modules.
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h. OPERATOR INTERFACE

e The VFD shall be equipped with a front mounted operator control panel consisting of a minimum
four- (4-) line by 20-character back-lit alphanumeric LCD display and a keypad with keys for
Run/Stop, Local/Remote, Increase/Decrease, Reset, Menu navigation and Parameter select/edit.

e The keypad shall be removable, capable of remote mounting and allow for uploading and
downloading of parameter settings as an aid for start-up of multiple VFDs.

e The display of the control unit shall have the following features:

1. The LCD display shall have contrast adjustment provisions to optimize viewing at angle.

2. All parameter names, fault messages, warnings and other information shall be displayed in
complete American English words or standard American English abbreviations

3. During normal operation, one (1) line of the control panel shall display the speed reference, and
run/stop forward/reverse and local/remote status. The remaining three (3) lines of the display
shall be programmable to display the values of any three (3) operating parameters. The
selection shall include at least the following values:

1. Speed/torque in percent (%), RPM or user-scaled units
Output frequency, voltage, current and torque
Input voltage, power and kilowatt hours
Heat sink temperature and DC bus voltage

2

3

4

5. Status of discrete inputs and outputs

6. Values of analog input and output signals
7

Values of PID controller reference, feedback and error signals

e Anintelligent start-up assistant shall be provided as standard. The Start-up routine will guide the
user through all necessary adjustments to optimize operation.

1. The Start-Up routine shall include “plug and produce” operation, which automatically recognizes
the addition of options and field bus adapters and provides the necessary adjustment
assistance.

2. The Start-Up routine shall prompt the user for Motor Nameplate Data including power, speed,
voltage, frequency and current.

3. An auto-tune function shall identify the optimal motor tuning parameters for typical
applications.
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4. An auto-tune function shall also be available to tune the PID speed regulator loop. Manual
adjustments shall also be allowed.

5. Aselection of at least five (5) preprogrammed application macro parameter sets shall be
provided to minimize the number of parameter adjustments required during start-up. Macros
offered shall include Hand/Auto, Level Control, PFC (Pump, fan control) traditional, Multi-pump,
Anti-Jam, A selection of two (2) user defined macros shall are also be available.

i. PROTECTIVE FEATURES

- For each programmed warning and fault protection function, the VFD shall display a
message in complete English words or Standard English abbreviations. The five (5) most
recent fault messages and times shall be stored in the VFD’s fault history.

- The VFD shall include internal protections for phase to phase and phase to ground line
voltage transient protection.

- Output short circuit and ground fault protection rated for 100,000 amps without relying
on line fuses shall be provided per UL508C.

- Motor phase loss protection shall be provided.
- The VFD shall provide electronic motor overload protection qualified per UL508C.

- To ensure continuous protection during a low input voltage condition, the Active Front
End Drive must maintain UL approved overload protection of the motor, without
exception and without nuisance overload trip, continuously, with up to and including a
10% voltage drop.

- Protection shall be provided for AC line or DC bus overvoltage at 130% of maximum
rated voltage or under voltage at 65% of min. rated voltage.

- The VFD shall protect itself against input phase loss.

- Stall protection shall be programmable to provide a warning or stop the VFD after the
motor has operated above a programmed torque level for a programmed time limit.

- Under load protection shall be programmable to provide a warning or stop the VFD
after the motor has operated below a selected under load curve for a programmed
time limit.

- Input terminals shall be provided for connecting a motor thermistor (PTC type) to the
VFD’s protective monitoring circuitry. An input shall also be programmable to monitor
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an external relay or switch contact. The existing PTC on the motor is to be connected to
the VFD for protection.

js CONTROL INPUTS AND OUTPUTS

Discrete Inputs
1. A minimum of six (6) discrete inputs shall be provided.

2. A minimum of six (6) of the inputs shall be independently programmable with function
selections (run/stop, hand-off-auto, etc.).

3. Inputs shall be designed for use with either the VFD’s internal 24 VDC supply or
external 24VDC supply.

Discrete outputs
1. Minimum of two (2) form C relay contact outputs shall be provided.

2. All outputs shall be independently programmable to activate with at least 30 function
selections including:

1. Operating conditions such as drive ready, drive running, reversed and at set speed
2. General warning and fault conditions

3. Adjustable supervision limit indications based on programmed values of operating
speed, speed reference, current, and torque and PID feedback.

4. Relay contacts shall be rated to switch 2 Amps at 24VDC or 115/230VAC.

Analog Inputs
1. Minimum of three (3) analog inputs shall be provided:

2. Allinputs shall be independently programmable with input function selections.
3. A differential input isolation amplifier shall be provided for each input.
4

Analog input signal processing functions shall include scaling adjustments, adjustable
filtering and signal inversion.

5. If the input reference is lost, the VFD shall give the user the option of the following. The
VFD shall be programmable to signal this condition via a keypad warning, relay output
and/or over the serial communications bus.

1. Stopping and displaying a fault
2. Running at a programmable preset speed

3. Hold the VFD speed based on the last good reference received
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4. Cause a warning to be issued, as selected by the user.

When inputs are used as speed references, reference signal processing shall include
increase/decrease floating point control and control of speed and direction using a
“joystick” reference signal. Two (2) analog inputs shall be programmable to form a
reference by addition, subtraction, multiplication, minimum selection or maximum
selection.

Analog Outputs

1.
2.

Minimum of two (2) 0 / 4-20 mA analog outputs shall be provided.

Outputs shall be independently programmable to provide signals proportional to
output function selections including output speed, frequency, voltage, current and
power.

k. COMMUNICATION

Interface modules shall be available for a wide selection of protocols including but not
limited to:

1. Profinet

2. Profibus-DP
3. Ethernet IP
4. Modbus TCP

Interface modules shall mount directly to the VFD control board to minimize
interference and provide maximum throughput.

The VFD shall have the capability of allowing the overriding controller to monitor
feedback such as process variable feedback, output speed/frequency, current (in
amps), % torque, power (kW), kilowatt hours (resettable), operating hours (resettable),
relay outputs, and diagnostic warning and fault information.

A connection shall also be provided for personal computer interface. Software shall be
available for VFD setup, diagnostic analysis, monitoring and control. The software shall
provide real time graphical displays of VFD performance.
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I. CONTROL FUNCTIONS AND ADJUSTMENTS

e Output frequency shall be adjustable between 0.1 Hz and 500Hz. Operation above
motor nameplate shall require programming changes to prevent inadvertent high-speed
operation.

e The VFD shall be capable of controlling deceleration of a load without generating an
overvoltage fault caused by excessive regenerated energy. Overvoltage control on
deceleration shall extend the ramp time beyond the programmed value to keep the
amount of regenerated energy below the point that causes overvoltage trip.

e The VFD shall be capable of starting into a rotating load (flying start) regardless of motor
direction. It should then accelerate or decelerate to the active reference without
tripping on fault or causing component damage. The VFD shall also be capable of flux
braking at start to stop a reverse spinning motor prior to ramp.

e The VFD shall have the ability to automatically restart after an over current, overvoltage,
under voltage, or loss of input signal protective trip. The number of restart attempts,
trial time, and time between reset attempts shall be programmable.

e Control functions shall include two (2) sets of acceleration and deceleration ramp time
adjustments with linear and an s-curve ramp time selection.

e Speed control functions shall include:

Adjustable min/max speed limits.
Selection of up to 15 preset speed settings for external speed control.

Three sets of critical speed lockout adjustments.

i A

A built-in PID controller to control a process variable such as pressure, flow or
fluid level.

e Functions shall include flux optimization to limit the audible noise produced by the
motor and to maximize efficiency by providing the optimum magnetic flux for any given
speed operating point.

e The VFD shall be capable of sensing a loss of load (broken belt / broken coupling) and
signal the loss of load condition. The VFD shall be programmable to signal this condition
via a keypad warning, relay output and/or over the serial communications bus. Relay
output shall include programmable time delays that will allow for VFD acceleration from
zero speed without signaling a false under load condition.
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45.7

Three (3) programmable critical frequency lockout ranges shall be provided to prevent
the VFD from operating the load continuously at an unstable speed.

The VFD shall have fifteen (15) internal adaptive programming blocks capable of twenty
(20) different functions. These blocks shall be connectable to VFD’s actual signals and
functions allowing the user to tailor the VFD to the specific application requirements
without additional hardware. These blocks shall be programmable through the standard
operator panel and through the use of programming software.

Cables :

e Double layer insulation, the insulation material must be P.V.C. and must be
sheathed with one sheath.

e The working voltage for cables 450/750 volts at 50 C/S, and the test voltage
shall not be less than 1480 volt for one minute.

e The cable must be physically resistive to shock, friction and bending. As BS
6004 - 84 and BS 6346 - 83 CID or equivalent).

45.7.1 Cable Length and Packing

e Any one piece of cable shall have a length of not less than 250 meters and
must be rapped on wooden drum and both ends must be sealed in order to
prevent moisture.

e All details as the size, weight, length, specifications, manufacturer, etc.. must
be marked on the drum.

45.7.2 Cross Sectional Area

The cross sectional area of copper in one core shall be as mentioned in the Bill of
Quantities.

5.0 ELECTRICAL WORKS

5.1 GENERAL INFORMATION
5.1.1  Standards & Regulations

The installation of electrical services of the project will comply with the International standards
for installations, in addition to national codes and regulations.

All electrical works should be done upon the requirements of international technical standards
and codes. These standards are:

BSS  British Standards Specifications — United Kingdom.
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IEE Institute of Electrical Engineers — United Kingdom.
IECInternational Electrotechnical Commission.

NEC National Electrical Code.

NEMA National Electrical Manufacturers Association.
UL Underwrites’ Laboratories.

5.1.2  Rated Services Conditions

Maximum ambient temperature +50°C.

Minimum ambient temperature - 5°C.

Maximum relative humidity ~ 95%
5.1.3  Interpretation of Drawings

It is intent of the Specifications and Drawings to describe a complete Project to be constructed in
accordance with the Contract Documents.

If the Contractor finds a conflict, error or discrepancy in the Contract Documents, he shall call it
to the Engineer’s attention in writing at once and before proceeding with the work affected
thereby; however, he shall not be liable to Client or Engineer for his failure to discover any
conflict, error or discrepancy in the Specification or Drawings. Any work that may be
reasonably inferred from the Specifications or Drawings as being required to produce the
intended result shall be supplied whether or not it is specifically called for. Work, materials or
equipment described in works, which so applied, have a well-known technical or trade
meaning shall be deemed to refer to such recognized standard.

5.1.4  Contract Documents

The Contractor is not permitted to change the original Contract documents. If the Contractor
wishes to suggest the use of items that are different from the description in the Contract
documents, these must be submitted as separate alternative offers.

5.1.5  Equipment Quality

Only new equipment of highest quality will be acceptable. The Contractor is to inform the
Engineer in writing, if he knows that a change in the offered or ordered goods due to a change
in production, standards or regulations is to be expected. If there are any doubts about the
equipment mentioned in the tender documents, the Contractor must notify the Engineer in
writing together with the submission of his offer.

If required by the Engineer, samples of the equipment are to be presented to and approved by the
Engineer before it is offered by the Contractor. The Contractor shall on demand supply the
certificates of origin for materials.

If certain brands are particularly stipulated in the specifications, they must be offered. However,
the Contractor may alternatively suggest and quote other brands of equal quality in a separate
document together with his offer.

5.1.6  Testing & Third Party Tests

Contractor shall check in the workshop and before dispatching to site all the electrical
connections to all equipment brought into commission, and shall be responsible for the
correctness of such connections in accordance with the specifications and the drawings.
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All equipment will be subject to routine tests at the workshop according to regulations and
standards. The required test includes (but not limited) the following:

Routine Test.

High Voltage Test.

Insulation (Megger) Test.

Functional Test.

Visual Inspection.

Mechanical Inspection.

Third Party Test.

A routine factory test certificate shall be issued for each panel.
Cables and wiring continuity test.

Insulation tests.

Polarity test.
Visual inspection.
Functional test.

All above tests shall be conducted in accordance with the mentioned standards and
recommendations.

All above tests shall be attended and witnessed by the Client and/or the Engineer.

Costs for third party inspection and witness testing for any of the offered items or any part of
them either locally or abroad is deemed to be covered by the contractor price.

5.1.7  Certificates

Where certificates are required by the relevant section of the technical specification, two copies
of each such certificate under the manufacturer’s letterhead shall be submitted by the
Contractor.

Certificates shall be clearly identified by serial or reference number where possible to the material
being certified and shall include, but not limited to, providing the following information:

- Contractor’s name.

- Project name.

- Name of the item.

- Manufacturer’s name.

- Reference to the appropriate drawings.

- Section and paragraph number of the special specification, all as applicable and required by
the relevant quality standards or specification.

Certificates of tests (certificate of compliance to the specification), carried out during the
performance or on completion of parts of the permanent works shall be submitted as soon as
the tests have been completed.
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5.1.8  Commissioning

Following successful site testing of all items of equipment, the Contractor shall be responsible for
the commissioning of the equipment within the project.

The commissioning period shall consist of a start-up and a running period. During the start-up
period individual units shall be put into service and any initial operating faults rectified. The
start-up period will end when all items of the plant are operating satisfactory, at which point
the running period will commence. The running period shall be a period of not less than 30
days satisfactory fault-free running of the plant at the conclusion of which the Contractor
shall give to the Engineer seven days notice that he is ready to carry out the final test of the
above works.

The Contractor shall, as the final test of the whole works, demonstrate in the presence of the
Engineer that all mechanical and electrical equipment and control systems are functioning as
an integrated whole according to the requirements of the specification and are capable of
being operated satisfactorily using the operations manuals.

The final test will be in a form to be agreed between the Engineer and the Contractor but it is
envisaged that it will take the from of a systematic check on the functioning of each
individual operation that the plant is capable of performing, by all items of the plant,
separately and in conjunction with one another.

The Contractor shall be responsible for the operation of the project equipment during the
commissioning and testing period. He shall instruct the Employer’s staff in the operation of
all equipment.

The Contractor shall guarantee that all parts of the plant delivered by himself or his
subcontractors meet all expectations concerning faultless operation, technical characteristics,
material, workmanlike execution, adequate construction, quality and arrangement, that meet
the requirements of the specifications, the offer, the standards and regulations and the current
state of technology.

In case of ambiguity or disagreement concerning the quality of the Contractor’s deliveries and
performances, the Employer may consult an approved and independent expert to get a
clarifying judgment. If the Contractor’s deliveries and performances turn out to be not
meeting the requirements, he has to pay the costs of this judgment, including necessary
measures, materials, auxiliary and operational materials and energy as required.

The faults must be corrected by the Contractor immediately. If the Contractor does not correct
damages for faults within an reasonable period, after being informed of and requested to do
so, the Employer may do that by himself or by another firm at the Contractor’s expense. This
does not affect the Contractor’s duty of warranty.

In case of faults, the Contractor shall pay all costs for replacement, i.e. delivery, installation and
start-up. If it should be necessary for the Contractor to change the technical solution, any
costs will be to his account, including any increase in costs for electricity, maintenance and
consumption of spare parts for the following two years.

5.1.9  Description of the Electrical System
- Electrical equipments included in this contract:
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- Low voltage CU/PVC/PVC cables between the instruments and the existing low voltage
panels.

- Gauges and instruments for the pumps.

5.2 POWER Cables
5.2.1 Low Voltage Power Cables

Cables shall be manufactured in conformity with BS 5467:1989 and IEC 502:1983 as follows:

Conductor: shall be of annealed copper, stranded circular shaped as per BS 6360 (class 2) or IEC
228.

Insulation: the insulation material must be an extruded layer of cross-linked polyethylene (XLPE)
and be sheathed with one sheath as per BS 5467 and BS 6469 or IEC 502

Over sheath: of extruded layer of PVC compound, as per BS 6746 or IEC 502.

The working voltage for cables shall be 600/1000 volts at 50 Hz, and the test voltage shall not be
less than 2500 volts for one minute.

5.3 INSTRUMENTATION FOR THE PUMPING STATION
5.3.1  General

This section shall cover the design and manufacture of instruments at field. All the instruments
shall be based on 4 — 20mA as output signals and of analog or digital display with local panel
of logical controller, transmitter, field indicator and any other necessities. All the instruments
shall be fit to field environment and equipped with arrest of local panel and signals and also
supplied as recently manufactured goods.

General conditions

- Ambient temperature -20°C - 60°C
- Room Temperature 0°C-40°C
- Relative humidity of room 20 — 80%

- Corrosive gas Careful handling and necessary protection
Signals

All analog signals shall be 4 — 20mA except any special conditions.

Water proof

The sensor shall be designed as water tight type under the conditions of high humidity and
required area.

Anti-corrosion

The sensor shall be resistant against corrosion like as acid and alkali conditions.
5.3.2  Pressure Gauge (Transmitter)

Each pump shall be fitted with two pressure sensors with 4 - 20mA output signal to be received
by the existing monitoring panel, these two sensors shall be connected to each pump’s suction
and the discharge side. Pressure sensors shall have local displays to be easily readable. Each
sensor shall be provided with an isolating ball cock. The reading shall be directly in bars.

Report Title | v1.0
160

Text can be added here, if needed. This could be the project or client name.



5.3.3  Flow Switches

The flow sensor installed within the horizontal pipe shall be connected by a swivel arm to the
outer part of the switch. The switch shall be connected to the pipe by a socket with female
thread R1”.

It must be suitable and have watertight connections for an internal pressure of 4 bar. Only one
flow direction is possible. All parts which are in contact with the water must be non-
corrodible material.

5.3.4  Adjustable Electronic Overload Protection Relay

Electronic overload protection relay, with suitable adjustable range, shall be installed with
overload range approximately from (80%) — (120%) of the nominal current rating of the
motor.

The electronic overload shall have the following protection functions:
- Over current.

- Phase failure.

5.3.5  Dry Running Protection Relay

Each control panel shall have its own dry running relay connected to dry running sensor for each
pump. This protection shall be independent from that low water level or dry running installed
in the wet well, which shall be connected in series with them as a protection.

5.3.6  Motor Thermal Protection Relay

The function of this relay is to protect the motor against over heating. If the motor is heated by a
clogged cooling system or by sun radiation, this relay shall be energized, immediately
interrupting the control of the motor drive. At the front of the starter panel three protection
PT100 relays and one PTC should be installed as follows:

1. Motor windings relay with 4-20mA output signal.
2. Pumps bearings PTC relay with 4-20mA output.

These devices shall be connected to three temperature sensors integrated in the motor winding,
pump bearings. The sensors that are provided shall be 3- wire PT100 resister sensor. Thermal
protection relay shall have the following features:

- Digital indication on LCD with signal lamp.
- Adjustable from 0C° to 100C®°. trip on 70C®°.

- Two change over contacts.

- Apply on 3-wire resistor sensor.
- Supply voltage 230V.

Acknowledgement or resetting of the relay shall be effected by a push-button installed on the
relay.

The auxiliary contact shall be of the reversing type. Alarm trip with 2 set points, 2 relay input
with digital temp indication and 4-20mA output.

5.5.5 Safety Equipment
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Each of the chlorinator rooms shall be equipped with the following safety equipment:

e Two sets of self contained breathing apparatus, as Sabre Series 600BA or
approved similar, complete with positive pressure demand valve (complete
with test set), air cylinder and whistle. One spare air cylinder shall be
provided and all cylinders shall be charged ready for use. Each set shall be
housed in a wall mounted cabinet and fixed in a position designated by the
Engineer.

e Two canister-type respirators complete with fitted service canister, and one
spare canister. Each respirator shall be housed in a wall mounted cabinet
adjacent to the entrance doors of the chlorinator room and the chlorine drum
store. One set of gastight goggles shall be included in each cabinet.

e Two sets of chlorine leak detection equipment, consisting of ammonia spray
bottle and all ancillaries. Each set shall be housed in a wall mounted cabinet
adjacent to the entrance doors of the Chlorinator Room and the chlorine drum
store. Each cabinet shall be labeled in English and Arabic as follows:
CHLORINE LEAK DETECTION EQUIPMENT

¢ Respirators and leak detection equipment shall not be housed in the same
cabinets. The cabinets are not to be located in a location subject to direct
sunlight.

e Deluge shower complete with aerated eye/face wash on the outside wall of
the chlorination building, complete with delayed action self-closing valve,
connected to a potable water line, incorporating a limit switch initiating an
alarm indicating and flashing light that assistance is required when the shower
is in use. The shower must be linked electrically to the flashing light and the
siren installed.

¢ Wall mounted cabinet containing all special keys and spanners required to
connect and operate the chlorine cylinders, together with 50 sealing washers
of approved type for the gas connections to the cylinders.

55.6 Test Equipment

One set of equipment for measuring chlorine residual shall be provided, the price of the
set shall be deemed to be included in the contract price.

A Lovibond Comparator DPDI kit for determining chlorine concentrations shall be
provided for each chlorine station, complete with two years supply of consumables
(1000 DPD1 tablets). A sampling tap shall be installed.

5.5.7 Nameplate and Safety Instructions

Nameplates shall be fixed at the door of chlorine room. Safety instructions
within the chlorine room shall be fixed at the wall.

5.5.8 Water Meter
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Electrical Type:

Scope of Work:

The Contractor shall supply, install, calibrate, test and operate flow meters (magnetic,
cleaning less flow meter type with recorder, folded chart type) to measure the flow in
the water main. It shall be installed on the delivery pipeline as indicated on the
drawings.

The locations and nominal working pressure of the flow meters shall be as shown on the
drawings.

The Contractor shall install the magnetic meter at the water mains by using drilling and
he shall supply, install and operate the flow meter in the pump station control panel,
and supply and install all equipment and materials.. etc. needed for this work.

Specifications:

The transducers must be fitted to the water mains inside socket and isolated from process
stream, and must be easily replaced without shutdown. The transducers can be
mounted on horizontal or vertical water mains.

Transmitter/signal converter: the supply voltage shall be 230 V, 50 Hz. The operating
signal of the flow water shall be 4-20 mA.

The flow meter shall operate using a pulse D.C. field generated by a signal converter.
The signal converter shall be separately housed in an enclosure to IP65. Where
necessary a separate power driver unit shall be employed and housed in an enclosure
to IP65.

Connections between the flow meter and the signal converter, which shall be mounted to
the flow meter, shall be using special screened transmission cable.

The signal converter shall provide a suitable output to drive a digital indicator displaying
the actual flow rate and an electronic counter indicating the flow volume. A
rechargeable battery pack shall be incorporated to prevent loss of the volume count in
the event of mains failure to the instrument.

The digital indictor, chart recorder, totalizer and the electronic counter shall be in one box
and located in the control room in wells or the pump houses as approved by the
Engineer.

The transmitter shall be packaged in rugged enclosure, water and weather proof.

The flow meter must be equipped with sensor, signal converter, transducer, transmitter,
chart recorder (12 cm chart width, folded type), non restable totalizer, all the remote
mounting and every thing to make the flow meter system to be complete. The chart
shall cover a period of minimum 3 months; it shall be regarded in hour intervals along
the chart.
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The recorder gear shall be of adjustable variable speed type.

Water meters which will be installed in a horizontal steel pipe shall be of the Woltman
dry dial type, with rotary vane or turbine, magnetic coupling and

Waterproof encased gear trains and register. The inlet and outlet shall have

a common axis suitable for water up to 40 °C.

The bodies of bulk water meters shall be manufactured from best quality cast iron with
integrally cast flanges PN 16, designed for a maximum internal pressure (p) of 16
bars.

Registration shall be in cubic meters. For ease and accuracy of calibration and adjustment
dials shall register so as to permit accurate readings of 0.05 % of the nominal
maximum discharge. Dial covers shall provide an airtight seal. They shall be provided
with a non translucent (not painted) lid, which shall be recessed and shall overlap the
registration box to protect the lens.

Registers shall have a minimum capacity of 1,000,000 cubic meters for sizes 80 and 100
mm and 100,000,000 cubic meters for sizes above.

Markings shall be provided on the meters such as arrow indicating direction of flow,
nominal size, type N°, year of manufacture and manufacturer's name.

The Contractor shall submit performance data to include head losses and minimum
operating head to obtain the required accuracy.

5.5.9 Operation and Maintenance

Operation and Maintenance Manuals

Comprehensive computerized operation and maintenance manuals in the English
language covering all items of plant and including all manufacturer's instructions,
references, lists, etc. shall be produced. The manuals shall include an outline of the
general principles of operation and maintenance suitable for training purposes, and
shall make specific reference to the particular equipment provided. Sales brochures
may be included only as additional information.

The manuals shall be submitted in five copies, two copies original and three clear
photocopies, the manuals shall cover the testing, operation, control, maintenance,
dismantling and repair of the Plant provided in the Works. All information shall be
supported by:

Catalogues and brochures;

Dimension drawings;

Data sheets;

Descriptive text;
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e Comprehensive drawings, sketches, plans, sections and as may be
required.
e All electrical power, control and electronic detailed drawings.

The greatest importance shall be drawn to the completeness and clarity of presentation.

It is emphasized that a collection of standard pamphlets of general nature without
drawings and descriptive material will not be acceptable. The information supplied by
sub-contractors and manufacturers employed by the Contractor shall be coordinated
in the comprehensive manual. Cross-references of descriptive texts, drawings and
must be complete.

The Contractor shall deliver to the Engineer, in duplicate, loose-leaf copies of draft
Operation and Maintenance manuals for the Plant at least two months before start-up
of the Works. The manuals shall be divided into several volumes (e.g. function,
operation, maintenance and overhaul) and shall fully and clearly set out the
Contractor's own recommendations and instructions for satisfactory operation,
maintenance and overhaul of the Plant as applicable to each of the installations and
devices supplied.

In addition, the text or accompanying diagrams shall show the electrical wiring, handling
and erection instructions. Draft manuals shall, during the testing and commissioning
of the Works, be carefully checked by the Contractor and updated and modified to
ensure that they are fully descriptive and applicable to the final layout of the plant and
the process under operational conditions.

The draft manuals may include standard literature from the manufacturers but the
Contractor shall fully supplement the literature by his own descriptive text, drawings,
tables, figures, characteristic curves and the like.

The final approved manuals for the Works shall be submitted before the start of the
Defects Liability Period. They shall be securely bound in A4 sized loose-leaf binders,
clearly titled, index linked and cross-referenced. If prepared on computer, standard
PC word processor software such as Word for Windows shall be used, and a copy of
the data file on CD soft copy, shall be supplied in order to facilitate updating and
searching for information.

The final manuals shall incorporate instructions, recommendations and advice for the
operation of the entire process covering the full range of flow and water conditions
and include advice on the joint operation and control of all the process units on site.
No section of the Works will be certified by the Engineer as completed unless this
requirement has been met. The contents of the final manual may be subdivided into
the following sections:

e Basic data of the works.

e Description of the various units of the works including supporting
sketches.

e Procedures for setting to Work.

e Procedures for shut down and taking out of service.

e Emergency operation (amount of raw water, electricity failure, etc.).
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e Maintenance procedures including maintenance schedule and draft
of maintenance reporting forms according to WAJ Standard.

e Water quality monitoring program including sampling schedule and
sampling locations, draft of quality reporting forms according to
WA Standard and description of standard methods used for
analysis.

If during the Defects Liability Period, the Contractor or the Engineer has found that the
manual requires modification or enlargement as a result of subsequent operational
and maintenance experience in the Works, the Contractor shall provide the approved
modification for each relevant manual.

The manuals shall include explanations of the function and purpose of each item supplied
and the operational, mechanical and electrical procedures for:

e Lubrication, checking, calibration (including charts), testing and
adjustment.

e Attention at daily, weekly, monthly or other maintenance intervals
to ensure reliable trouble-free operation.

e Complete overhaul, dismantling and reassembly, testing and
recommissioning.

e The identification and selection of suitable lubricants standardized
throughout the Works, including identifying equivalents available
from local manufacturers where possible.

o Defect location decision charts to facilitate tracing of the cause of
malfunction or breakdown from symptoms or tests.

¢ Routine and emergency safety precautions, procedures and
recommendations.

e Cleaning of the Plant and its components.

e Guidelines for protection of equipment in case of taking the
equipment out of service.

e Maintenance of protective coating.

e Operational maintenance of the system, performance, monitoring
and reporting procedures.

The instruction manuals shall describe the installation as a whole and shall give a step by
step procedure for any operation likely to be carried out during the lifetime of the
Plant.

A separate section of the manuals shall be devoted to each size and type of equipment
and to each system of Plant. The various sections shall be grouped into separate
volumes related, as appropriate, to functions such as operation, maintenance,
overhaul... etc. The appropriate volume shall contain also a list of spare parts and the
procedure required for ordering them. A list shall be included for each item of
equipment showing recommended consumables and spare parts to be kept.
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BILL OF QUANTITIES

PROJECT NAME : UM LULU Rehabilitation

BILL NO.1 - UM LULU PS

PROJECT NAME : Um lulu PS Rehabitation

BILL NO. 1 - Umlulu PS

Item No.

Description

Unit

Quantity

Rate (JD)

Amount
(ID)

1

Mluit stage centrifugal pumps

Supply, install, operate and commission Multi Stage centrifugal pumps
with driving motor (3 phase 400 volts, 50 Hz, 1500 rpm) in the new
pumping station. The price for each pump shall also include control
cables from the new (MCC), (CP) and (PLC) to the motors, dry run
protection relay with the necessary power, instrumentation and
control wiring to the (PLC) and (MDB) and (CP) and accessories. The
works include any necessary civil works, cable , foundation for pumps
and motors as per Manufacturer's requirements, and the Engineer
instructions:

l.a

Vertical Turbine pump Capacity of Q=200 m3/hr, H= 210 m head.

2.b

Horizontal Pump Capacity of Q=300 m3/hr, H= 250 m head.

\]

3.c

Horizontal Pump Capacity of Q=50 m3/hr, H= 60 m head.

pressure Transmitters

Supply, install, operate and commission pressure transmitters,The
price shall include Isolating Valve, and all necessary fittings. Price shall
include power and control cables through heavy duty galvanized
conduits between the Pressue transmitters and PLC inside the
electrical room, all as per specifications, and Engineer's instructions. as
per Manufacturer's requirements, and the Engineer

Electrical Works For Umlulu PS

Supply,install and comission new Control Panels(VFD 400kW) as per
the required specifications and engineer instructions

Supply,install and comission new Control Panels(VFD 20kW) as per
the required specifications and engineer instructions

Supply,install and comission new Control Panels(VFD 200kW) as per
the required specifications and engineer instructions

Any other electrical works not described above but deemed necessary
for the satisfactory completion of the works.Contractor to specify,
detail and submit breakdown for these items and works.

L.S

L.S

test the existing power cables and reuse them if they pass the tests.
And YWC shall provide all necessary power cables with suitable sizes if
there are any needed

LS

L.S

Supply and install and operate Air Conditioner with a capacity of 1.5
Ton including connection with electricity source including all
necessary works
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BILL OF QUANTITIES

To Collection

Bill No.

Description

From
Page

Amount (JD)

BILL NO. 1 - Um lulu PS

Grand total

Percent Addition / Reduction

Value for Addition or Reduction

Total After Addition and reduction

Contractor Name:

Address:
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