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1. INVETATION FOR BID

10.

11.

12.

A oL o
r clg ol
’ yarmouk water

Invitation for Bid

Project No. C-T-W-0026-0071
Yarmouk Water Company (hereinafter called "The Employer") invites eligible
bidders to tender for the project of "Pump Addition In New Zatary Pumping Station’
The eligible bidder should have a classification in Electomicanical Grade (1 or 2)
from the Ministry of Public Works and Housing and Jordanian Association of
Contractors as per the Ministry of Public Works and Housing Government Tenders
Department (GTD) classification system.
The purchasing date commenced on October 12, 2026, from (8.30 am — 2.00 pm).

5The purchasing end date is October 25, 2026 at (2.00 pm).

The bidder can submit any clarifications during (October 11, 2026 to October 20,
2026), and YW will respond to the bidders' clarifications on (October 22, 2026)
as the below detailes:

Eng. Bassam Jarboa- Procurement Director (bassam jarboo@yw.com.jo)

Mr. Abdelhadi Bataineh- Procurment Directorate ( abdelhadi_bataineh@yw.com.jo )
The site visit will be conducted on (October 19, 2026), the bidder will coordinate
with YW staff as follows:

-Eng. Hamzeh Malkawi ( hamza malkawi@yw.com.jo ) ( 0796727415).

The deadline for submission of the offer is (October 28, 2026 at 12.00 noon).

Tender Guarantee (Bid Security), with the value of 15,000JD, valid for 120 days after
the deadline for bid submission, issued by a Jordanian bank or by a foreign bank through
a correspondent bank located in Jordan and shall be acceptable to the Employer or a
certified cheque.

The Employer has the right to cancel the Tenders without bearing any financial or
legal obligations.

The Employer will not be responsible for lost and/or undelivered documents sent by
mail Fax, or similar means.

The Employer reserves the right to accept or reject any offer, annul the bid, and
cancel the procurement process at any time without incurring any liability to Bidders.
All information provided/submitted by the tenderers shall be accurate, correct, and
duly certified.

YW General Director
Mr. Ghislain Juvanon
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2. PROJECT DESCRIPTION

2.1 INTRODUCTION

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

2.2 SCOPE OF WORK

The scope of this project will include Supply, Design, Construction, Installation, integrating and
Commissioning of all required materials which are mentioned.
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3.  MECHANICAL AND ELECTRICAL WORKS DESIGN

CRITERIA & STANDARDS

3.1 NEW ZATARY PS

1.5.7.1 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:

1.5.7.2 Pumps design Requirements

I. Supply and install vertical turbine pump with ratings Q:750m3/h / H:234m.
2. Supply and install suitable medium voltage 6.6 kV VFD.

3. Supply and install a cable from existing switch gear for the spare 6t pump in electrical room
to the MV VFD, and a second cable from the VFD to the pump with the size of 95mm?2

4. Supply and install a non-return valve to the fitting of the pump and any necessary accessories

and the connection with the existing valve.

5. The installed pump must be installed with high level of protection including (high pressure,
vibration, winding temperature, bearings temperature)

6. Transfer all protection and pump readings signals (i.e. discharge pressure) to the exisitng
SCADA system

7. The contractor has to submit to the responsible technical staff all required calculations for all

mechanical equipment’s for approval.

8. make asessment for the UPS devices which are powering all control devices and SCADA

system inside the pumping station and make the nesessery Action to operate the UPS system.

1.5.7.3 Rehabilitation of Existing Surge System

The contractor is required to make inspection, Repair, Overhaul, Testing, and
Commissioning of the Existing Surge Protection System.
The existing design and the as-built drawings will be submitted to the contractor.
The work under this item includes, but is not limited to, the following:
1. Inspection and Diagnostics:
Comprehensive site inspection, testing, and fault diagnosis of the existing surge system
(including surge vessels/tanks, compressors, safety valves, control panels, and associated
piping,control panel and instrumentation).

2. Repair and Replacement:
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e Supply, installation, and replacement of all defective, damaged, or worn-out
components. This includes but not limited to pressure relief/anticipation
valves, solenoid valves, pressure transmitters, level gauges, non-return
valves, and control relays.

e Repair, internal/external maintenance, and pressure testing of the surge vessel
Overhaul or replacement of the air compressor unit and associated air-charging
system, including piping and fittings.

3. Testing and Commissioning:

e Carrying out full operational tests, pressure/leak tests, and site acceptance
testing to ensure the surge system provides proper hydraulic transient (water
hammer) protection under normal and emergency pump shutdown conditions.

e Handing over the system in a fully operational and satisfactory condition,
including submitting as-built drawings and operation/maintenance reports.

1.5.7.4 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.

1.5.7.5 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.

1.5.7.6  Civil Works

- The contractor is responsible for Demolition of part of the existing wall between panels room and
office room in order to make oppening with size2*2.5 m and including reinstitution of plastering, tiles
and any other item necessary including supplay and install of sliding metal door with a thickness of the
plates (2.5 mm) including all fixtures and painting of the door . The work also include construction of

trenches with suitable size for the new panel as per specifications and engineer instructions

Electrical Works Design Criteria & Standards
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1.5.7.7 -Project Transportation
The contractor shall provide one vehicle 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 all
these cars and is obliged to provide replacement cars in case they are broken or stolen. The
vehicles age shall be less than 3 years. The vehicles will be returned back to the contractor at

the end of the project.

3.1 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.

American National Standard Institute (ANSI).

Institute of Electrical and Electronics Engineers (IEEE).

National Electrical Code (NEC).

National Electrical Manufacturers Association (NEMA).

National Fire Protection Association (NFPA).

Underwrites’ Laboratories (UL).

¥ 0 N o U A W DN

International Electro-technical Commission (IEC) Standards.

IES/CIBSE Illumination codes.

- o

CIE International Commission on lllumination.

N

Civil Defence Fire Department.

w

The Client Requirements.

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 for all electrical, mechanical and civil works.
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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.

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:
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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 pipes, 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.

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 ) .

10
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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 the contractor verifying that all requirements of EN Standard and these Specifications have been met.

VALVE JOINTS:

e 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.

11
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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
(EN-GJS-400-18- | EN-JS1025 | EN 1563 | 5.3103 GGG-40.3 0.7043 DIN 1693-
LTYH

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

DESIGNATION Material no En standard

Stainless steels 316 1.4%** EN10088-1,2 or 3

4. Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to DIN 1693 .And Nut shall be
of bronze CuSn12Ni .

Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.

O-Ring made of EPDM for water system, NBR for wastewater system.

Bolting should be of stainless steel 316.

© N o o

Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN

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

2. Wedge will be equipped with polyamide gliders to protect the gate and body guides coating from wearing.

Gliders should be preferably directly fixed to the Iron Gate and protection against corrosion of the wedge
shall be assumed by the system glider/rubber.

12
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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) ;

o Face to face dimension for the pressure range 40 bars accordance to EN 558-1 basic series 15 (previously
DIN3202-F5,).

8. Gate valve shall be designed with flanged end on both sides rising face according to EN 1092-1/2.
9. Fixed stem seal (O ring seal) with minimum double O-Ring stem sealing and replaceable seal under pressure
according to 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
1. All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a minimum
thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating. Said
coating shall be non-toxic, impart no taste to water, and shall be in accordance with British, French or

German drinking water national regulations.

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

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

MARKINGS

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

TEST

13
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1.
2.

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

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.

14
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Designation Material no En standard
Stainless steels 316 1.4%x** 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

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 :
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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.

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 ' “ 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 :
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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.

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.
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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

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.
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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, 1,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.
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.

19




[S—

Pump Addition In New Zatary Pumping Station
C-T-W-0026-0071

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.

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.
.Reinforced Concrete Valve 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.
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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.

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;

l. 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;

With internal damping unit for closing behaviour with reduced pressure surges;
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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

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.

- 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:
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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:
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.
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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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4.

4.1

PUMPS AND MOTORS

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.

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
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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 m3/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 80% 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).
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.
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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 80%

The pump casing shall be made of the best quality grained cast-iron.

Pump speed shall be around 1500 RPM.

Casings, unless otherwise stated, shall be of the best quality close grained cast

iron,ductile iron or any equivelante material capable of withstanding all pressures
that may be produced during normal operations or during pressure surges.
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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.

The motor shall be compatable with the operation VIA VFD,the insulation class F
and the operation Voltage 6.6KV.

The motor efficiency class not less IE4 accourding to the standered IEC 60034-
30-1.

Technical specifications for
Vertical turbine pump unit

Note: Required references for vertical turbine pumps and MV VFDs of similar rating, a local
service capability for the VFD, and a named commissioning engineer.

1- Each pump motor unit shall be mounted vertically on the existing pump foundation
(head, barrel, sub-base, etc.)

2- 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.
(A photo copy of the curves will not be accepted and the offer will be

rejected)
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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 pump capacity and total dynamic head shall be as stated in the bill of quantities.
The pump efficiency shall not be less than 80% for pump.

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

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

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

The pump shall be fitted with a pressure gauge connected to 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.

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

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.

Operating speeds
Suppliers shall offer 1500 rpm for all surface pumps

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

14- Foundation — the supplier shall give complete details for the set foundation on which

the pumping set will be mounted.in the unit price of the pump.

45.2 Pump Protecting Devices:
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453

For the protection of the pumps the criteria listed below shall be monitored by
control equipment:

Low water level in the supply reservoir and dry run protection with

LED signal lamp.

low pressure at suction side.

High pressure at the discharge side of the pumps.

Bearing temprture protection.

Motor vibration protection.

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 in safe
place for operators to shutdown the pump in case of emergency for the safety of
the operators. A key has to be provided for the reset of the emergency switch.and
signal of emergency push botton must be transmitted to SCADA system. For all
pumps in the Site.

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 6600 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.

Winding high temreture protection.

Vibration Protection.

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
6600 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.
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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 aimbent 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.

Voltage based protection

3 phase under voltage protection.
3 phase over voltage protection.
Phase loss protection.

Phase sequence protection.
Voltage impalance

* ¥ X ¥ ¥

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 I2.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.
— Current Implance.

RTD/ Thermistor Based

Temperature supervision: 8 PT100 sensors, 6 sensors inserted in the motor
windings, one sensor senses the motor bearing (drive end) and one sensor
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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
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.

« Factory Acceptance Test

e Pumps inspection prior to shipping and during the manufacturing should be carried out as per
the below details:

- The contractor shall propose at least three different accredited international Third-Party
Inspection agencies, the engineer and the client will choose from.

-Inspection Visit - Pre shipment or during manufacturing: Inspection is

obligatory and the full cost for travelling for client representatives

("Overseas Pre shipment and inspection for three engineers for a week,
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with all related expenses including Visa’s arrangements and costs,
hotels transportation and all related fees taxes airfare tickets and per
diems equal to 200 JD/Day ") shall be borne by the supplier/contractor
and shall be incorporated in the tender prices.

e  The contractor shall furnish an original certificate from the selected third-party inspection
agency showing all test results and analysis required by the applicable standard according to
which the materials have been manufactured.

e The selected third-party agency should produce inspection certificates during the following
stages:

- Manufacturing.
- Final
- Packaging.

-Materials Shipping: Due to the political situation in the region, materials must

be shipped from abroad via air freight.

TECHNICAL SPECIFICATIONS
Variable Speed Drive

A

General Requirements

1.5.7.8 a. QUALITY ASSURANCE

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

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

The Drive shall be subjected to a functional test and load test.

All printed circuit boards shall have conformal coating.

1.5.7.9 b. QUALIFICATIONS

The VFD shall meet the following specifications:

The VFD manufacturing facility shall be ISO 9001 and ISO 14001 certified.

UL 508A and 508C - Underwriter's Laboratory. The VFD shall be UL listed and carry the UL mark.
Institute of Electrical and Electronic Engineers (IEEE). Standard 519, IEEE Guide for Harmonic
Content and Control.

The VFD shall carry CE mark.

The VFD shall be one of well-known brands.
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1.5.7.10 c. SUBMITTALS

The Submittals shall include the following information:

Outline Dimensions and Weight.

Customer connection and power wiring diagrams.

Complete technical description of the proposed system including a complete list of options
provided.

a full compliance sheet according to the required specifications

1.5.7.11 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.

1.5.7.12 e. HARMONICS

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.

VFD with active frond end (AFE) with integrated LCL filter technology drives shall be also
acceptable.

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.
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.

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.

Drive shall be designed to meet EMC requirements according to IEC 61800-4
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1.5.7.13 f. RATINGS

The VFD shall be rated to operate from 3-phase power at 6600V £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.

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.

VFD shall be rated 115% of motor nameplate rating

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

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

1.5.7.14

1.5.7.15 g. CONSTRUCTION

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

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

Control connections shall remain consistent for all power ratings.

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.

VFD shall be expandable when required with communication modules and/or 10 modules.

1.5.7.16

1.5.7.17 h. OPERATOR INTERFACE

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.

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.

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

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

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

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
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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.

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.

1.5.7.18 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.
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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 an external relay or switch contact. The existing PTC on the motor is to be
connected to the VFD for protection.

1.5.7.19 j. CONTROL INPUTS AND OUTPUTS

Discrete Inputs
1.

2.

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

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

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

Discrete outputs

1.
2.

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

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

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

. Adjustable supervision limit indications based on programmed values of operating

speed, speed reference, current, and torque and PID feedback.
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4. Relay contacts shall be rated to switch 2 Amps at 24VDC or 115/230VAC.

Analog Inputs

1.

2
3.
4

Minimum of three (3) analog inputs shall be provided:
All inputs shall be independently programmable with input function selections.
A differential input isolation amplifier shall be provided for each input.

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

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
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.

1.5.7.20

1.5.7.21 k. COMMUNICATION

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

1. Profinet

2. Profibus-DP

3. EthernetIP

4. Modbus TCP
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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.

1.5.7.22 |. CONTROL FUNCTIONS AND ADJUSTMENTS

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.

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.

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.

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.

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

Speed control functions shall include:

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

4. Three sets of critical speed lockout adjustments.
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5. 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.

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

e 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.

45.7 Cables :

Two cable runs of the same type are required: MV switchboard — VFD input, and VFD
output — motor. Size 3 x 120 mm? Cu is governed by short-circuit withstand, not load
current.

MV cable specification

Two cable runs of the same type are required: MV switchboard — VFD input, and VFD
output — motor. Size 3 x 120 mm? Cu is governed by short-circuit withstand, not load
current.

Cable designation

3.8/6.6 (7.2) kV, 3 x 120 mm2 Cu / SC/ XLPE / IS/ Cu tape screen / PVC bedding /
SWA / PVC (ST2) sheath, to IEC 60502-2.

If the 6.6 kV neutral is isolated and earth faults may persist longer than 8 hours per event, the
insulation level shall be raised to 6.35/11 (12) kV.

Construction
Component Requirement
Conductor Plain annealed copper, Class 2, circular
compacted stranded, IEC 60228; 120
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Component

Requirement

mm?2, max DC resistance 0.153 Q/km at
20 °C

Conductor screen

Extruded semiconducting compound,
bonded to insulation

Insulation

XLPE, nominal thickness 2.5 mm (3.8/6.6
kV); 90 °C continuous, 250 °C short
circuit (5 s max)

Insulation screen

Extruded semiconducting, cold strippable

Extrusion process

Triple extrusion, dry cured (CCV or VCV);
steam curing not accepted

Metallic screen

Copper tape per core, 0.1 mm, min 15%
overlap; screen cross-section to be sized
for the earth-fault current and duration

Water blocking

Swellable tapes over screen (required for
buried runs at well sites)

Cores Three cores laid up with non-hygroscopic
fillers; cores identified by colour or
number

Bedding Extruded PVC

Armour Galvanized round steel wire (SWA)

Outer sheath

PVC type ST2, black or red, UV and
termite resistant; MDPE (ST7) where
specified for aggressive ground

Marking

Embossed/printed every 1 m:
manufacturer, year, voltage, size, "IEC
60502-2", metre marking

Ratings and checks

Check

Result for 3 x 120 mm?2 Cu

Load current (74 A, x1.25 margin = 93 A)

Satisfied with large margin after derating

Short circuit, k = 143

17.2kAfor1s; 24 kAfor0.5s

Voltage drop, running

= 0.4% per km

Starting current

Limited to < 1.0-1.1 x FLC by VFD soft
ramp, so starting voltage drop is
negligible

Derating factors for ground temperature (30-35 °C), soil thermal resistivity (assume 2.5
K-m/W for dry desert soil unless measured), depth and grouping shall be applied per IEC

60287 and submitted with the cable schedule.

VFD-specific cable requirements

« The motor cable shall be symmetrical 3-core construction; single-core cables on the

VED output are not accepted.
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Copper screens and armour shall be earthed at both ends with 360° glands to give a
low-impedance return path for high-frequency common-mode current.

A separate earth conductor (min. 70 mm?2 Cu) shall run with the motor cable, bonding
VFD earth bar to motor frame.

Maximum motor cable length shall be confirmed by the VFD manufacturer; any
output filter needed for the actual length is included in the VFD supply.

VFD output cables shall be separated from control and instrument cables by at least
300 mm, or run in separate trays/ducts.

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.
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.
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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
guality 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.

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.
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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.

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.
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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:

- 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
52.1 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.
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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.

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.
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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

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.

¢ 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.

e 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.

5.5.6 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.
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5.5.8 Water Meter

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 1P65.

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;

Comprehensive drawings, sketches, plans, sections and as may

be required.

o All electrical power, control and electronic detailed drawings.

The greatest importance shall be drawn to the completeness and clarity of

49




Pump Addition In New Zatary Pumping Station
C-T-W-0026-0071

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.).

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 WAJ Standard and description of standard methods
used for analysis.
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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.

e 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.

¢ 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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Occupational Health, Safety and Environmental (HSE) Compliance

The Contractor shall comply with all applicable Occupational Health, Safety and
Environmental (HSE) laws, regulations, and the Company's HSE policies, procedures, and
instructions. The Contractor shall implement all necessary measures to ensure the safe
execution of the Works and protect personnel, property, and the environment.

In the event of any non-compliance, the Company reserves the right to suspend the Works,
take appropriate contractual actions, and impose the penalties specified in the HSE Penalty
Matrix, without prejudice to any other rights or remedies available under the Contract.

# | Violation Action Penalt
y
(JOD)
1 | Failure to wear or use the required Personal Protective Immediate correction. In case of 50
Equipment (PPE). repeated violation, the worker shall
be removed from the worksite until
compliance is achieved.
2 | Failure to provide adequate fall protection while working Immediate suspension of the work 300
at height. until the violation is corrected.
3 | Removing, bypassing, or tampering with safety barriers, Suspension of the work until the 200
guards, or protection systems without authorization. violation is corrected.
4 | Poor housekeeping creating a hazard to personnel or the Immediate correction. 100
worksite.
5 | Failure to secure excavation works with barriers, warning | Immediate suspension of the work 500
signs, and night lighting where required, or leaving until the violation is corrected.
excavations open in a manner that exposes workers or the
public to danger.
6 | Using unsafe, defective, or unfit equipment, tools, or Immediate withdrawal of the 250
machinery. equipment from service until the
violation is corrected.
7 Failure to report an incident or Near Miss. Written warning and penalty. 200
8 | Failure to comply with HSE instructions issued by the Immediate correction and penalty. 150
Company's Representative or the QHSE Department.
9 | Repetition of the same violation more than three times. Suspension of the work or removal | 500
of the offending worker or
contractor from the site, depending
on the severity of the violation.
10 | Any serious violation that exposes people, property, or the | Immediate suspension of the work, 1,000

environment to immediate danger.

without prejudice to the Company's
right to take any appropriate
contractual action.
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Item
No.

Description

Unit

Quantity

Rate
(JD)

Amount

(D)

Vertical turbine centrifugal pump

1l.a

Supply, install, operate and commission vertical turbine
pump with driving motor (3 phase 6600 volts, 50 Hz,
1500 rpm) in the new pumping station. The price shall
also include control & power cables from the new (MCC),
(CP) and (PLC) to the motors, dry run protection relay
and vibration sensing 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 and drainage trenches,
foundation for pump and motors as per Manufacturer's
requirements, and the Engineer instructions:

Capacity of Q=750 m3/hr, H= 234 m head.

No.

1b

Fittings




Supply, install and operate all necessary fittings including
suitable size non-return valve on the discharge pipe of the

pump

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 the existing heavy duty galvanized
conduits between the Pressue transmitters and PLC
inside the control room, all as per specifications, and
Engineer's instructions. as per Manufacturer's
requirements, and the Engineer

pressure Switch

No.

No.

Supply, install, operate and commission pressure switch
on the discharge line and suction for dry-running
protection

No.

Electrical Works for Zatary




Supply,install and comission new Control Panels(medium
voltage VFD as per the required specifications and
engineer instructions including installing new medium
voltage cable between existing switchgear and the new
MCC panel.

Automation and SCADA, add all signals required to
operate and monitor the new pump to exisiting SCADA
localy and to north SCADA Remotely and all new signals
as per specifications, and Engineer's instructions.

Connection of vibration and tempreture sensors to
exesting panel and connect it to the sensing devices of the
pump, the work shall include supply and install of all
required materials

No.

L.S

No.

L.S

make asessment for the UPS devices which are powering
all control devices and SCADA system inside the pumping
station and make the nesessery Action to operate the UPS
system.

L.S

L.S




Civil Works

Demolition of part of the existing wall between panels
room and office room in order to make oppening with
size2*2.5 m and including reinstitution of plastering, tiles
and any other item necessary including supplay and
install of sliding metal door with a thickness of the plates
(2.5 mm) including all fixtures and painting of the door .
The work also include construction of trenches with
suitable size for the new panel as per specifications and
engineer instructions

L.S

L.S

Surge system maintenance

The contractor is required to make inspection, Repair,
Overhaul, Testing, and Commissioning of the Existing
Surge Protection System accourding to the tender
decuments

L.S

L.S




BILL NO. 2 - Rehabilitation of Surge System

To Collection

Item Rate Amount
Description Unit uanti
No. P Quantity | gp) | ()
1
Perform full inspection, Testing, of the Existing Surge
Protection System (compressor/air-cushion controlled ) ,
carry out wall-thickness testing and a statutory pressure- LS LS

vessel inspection, and run a transient (surge) analysis for
the five-pump configuration and carrying out full operational
tests and submitting the surge analysis and inspection
report




Supply, installation, and replacement of all defective,
damaged, or worn-out components obtained by the
inspection phase above . This includes but not limited to
pressure relief/anticipation valves, solenoid valves,
pressure transmitters, level gauges, non-return valves,
and control relays.e Repair, internal/external
maintenance, and pressure testing of the surge vessel
Overhaul or replacement of the air compressor unit and
associated air-charging system, including piping and
fittings.e Carrying out full operational tests,
pressure/leak tests, and site acceptance testing to ensure
the surge system provides proper hydraulic transient
(water hammer) protection under normal and emergency
pump shutdown conditions.e Handing over the system in
a fully operational and satisfactory condition, including
submitting as-built drawings and
operation/maintenance reports.

PS

100,000




BILL NO. 3 - Spare Parts and training

To Collection

Supply and delivery of spare parts recommonded by
the manufaturer required for the operation and
maintenance of the pumps for a period of two (2)
years from the commissioning date, including a
written manufacturer's commitment ensuring the
availability and supply of all original spare parts for
a minimum period of ten (10) years.

LS




A comprehensive, practical training program to be
conducted on-site by certified field engineers for the
Client’s operations and maintenance
teams:Operational Training (Scope)e Safe start-up,
routine monitoring, and shutdown procedures for
the Floway pump and VFD system.e Interpreting VFD
HMI screens, altering basic parameters, and
understanding fault/alarm codes.s Best practices for
energy efficiency and system
optimization.Maintenance Training (Scope)+ Hands-
on mechanical disassembly and reassembly
including the replacement of mechanical seals,
bearings, and bowl gaskets.. Proper alignment
techniques and checking tolerances (e.g., impeller
clearances using collets).e VFD preventative
maintenance, including fan replacement, cleaning
protocols, and electrical safety isolation.

LS

LS

Included
within
the
price of
Spare
parts




From

Bill No. Description Page Amount (JD)
1 BILL NO. 1 - Addition of New Pump
2 BILL NO. 2 - Rehabilitation of Surge System
3 BILL NO. 3 - Spare Parts and training

Grand total

Percent Addition / Reduction

Value for Addition or Reduction

Total After Addition and reduction

Contractor Name:

Address:




