Operation:

Under overload conditions, thermal tripping is to provide close
protection on insulated conductors. Under short-circuit conditions;
magnetic trip is to operate at 7-10 times normal rated current.
Magnetic operation is to be in the current limiting region and
opening time is not to exceed 5 milliseconds.

Water Flow 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 IP65.

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

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

The digital indictor, chart recorder, totalizer and the electronic counter shall be i in one
box and located in the control room in wells or the pump houses as ap \ \he
\aJ )
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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.

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.
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Technical Specifications- (Big Customers and Bulk Meters)

All certificates (approval certificates, manufacturer experience certificate, etc) must be

submitted for the same place/factory where the meters to be manufactured, for all sizes

required and for all flow ranges.

The water meter will be used for measuring and billing of residential and non-residential
r subscribers. The supply of the water meters shall include all the

necessary accessories for installation and operation. The water meters will be used for the

consumption of wate

measurement of cold water.

2.1, Water Supply Regime
AUl Zgal 4 0 Layas3 2

2.1.2. Metwork Condizion .
Ll Agall 8 ya Lagani oy

2.1.3. Meter Instalfation Condition

AU et i o s o

2.1.4, Water.Quali'ty
lall dgall J (4e Waagaal Sy

24.5. Ambiant Conditions

Afl the water meters and accessories shall be in every respect suitable for storage, installation,

- use and operation in the conditions of temperature, humidity, and the pH and water quality

appertaining in Jordan.

Atmospheric temperature in Jordan varies between :f
LN dgall Ji (e Lot 2
IMPORTANT NOTE:

ALL TYPES OF METERS OFFERED FOR THIS TENDER SHOULD BE FIT FOR ABCVE MEN.TIO NED
CONDITIONS AND ENVIRONMENT. ' '
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“The materials shall be approved both e

o All water meters and accessories supplied under this Contract must be of first quality, free
from scale, lamination, honeycombs and other defects, and shall be designed to withstand
the stated pressures and temperatures.

The Contract shall include the supply, delivery to and unloading into the required warehouse,
of all water meters and accessories. Delivery and unloading shall take place within the working

hours of the Purchaser.

All water meters and accessories shall belong to a class, which can withstand the max.
Pressure, they will attain in service including any surge pressure.

Before being dispatched from the place of manufacture the ends of the water meters, shall
be suitably capped and ic:d!\feﬁe’a:’g: to prevent any accumulation of dirt or damage.

In general, the relevant ANSI/AWWA, ISO or OIML or EN standards (latest version) shall be
applied. Reference to any other national standard or publication in these Specifications is
intended to Indicate general configuration, type and quality only.

The following general standards shall apply in addition to those specially indicated in the other
chapters of the Technical Specifications. :

Standard Description

IS0 4064-1 /OIML R49-1 Water meters for cold potable water and hot water
Part 1: Metrological and technical requirements

1SO 4064-2 / OIML R49-2 Water meters for cold potable water and hot water
Part 2: Test methods

ISO 4064-3 f OIML R49-3 Water meters for cold potable water and hot water
Part 3: Test report format

ANSI/AWWA standard C715 | Standard for cold water meters—electromagnetic and ultrasonic type for revenue applications

ANSI/AWWA standard C750 | Transit-time flow meters in full closed canduits

The water meters shall comply with respectively latest revision of ANSI/AWWA standard C715
and C750 or shall comply with the latest revision of respectively ISO 4064, OIML R 49,

Only the best quality and type of materials shall be used, which shall be suitable for the
purpose intended. Unless otherwise specified, materials shall be selected by the Supplier but

subject to Purchaser’s representatwe s approval.

conditions. In connecting units, they shall be mechamcal!y’, chemically and ele
compatible with one another and with the environment.

- Page 5 dT' 20
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Technical Specifications- (Big Customers and Bulk Meters)

Materials shall be selected to have adequate resistance against abrasion and corrosion, where
necessary protective coating and lining shall be applied.

Materials in contact with the water shall be non-toxic and shall not affect the quality of the
water. ‘

The Supplier shall provide an analysis of the materials of manufacturer when requested to do
so by the Purchasers representative.

For certain items specific materials are required as nominated in these specifications in such
case, no alternative material will be accepted.

Each meter shall be marked on the casing or display with the following information:

o At least one arrow to indicate the direction of flow.
¢ Nominal thread size

e Permanent flow rate

s  Woaorking Pressure

e Model identification

o Year of manufacture

o Serial number

o Approval or registration number

o Manufacturer’s name

o Intials of purchaser name permanently affixed on the meter case.
e Tender number. '

o country of origin

In case not indicated differently the information shall be cast onto the body or engraved on
the lid or painted onto the counter housing or otherwise suitably marked.

Y ‘;g—_”-’

A

x5
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*This clause should be embedded in the tender special conditions

The bidder shall submit:

1, Two (2) years defect liahility for all items by bank guarantee equal to 5% (to be
determined according to the utility conditions but not less than 5%) of the contract
amount for each batch, and to be valid for two (2} years from accepted HANDED OVER

date.

i _EIEEE‘[ anrfﬂ:ﬁ,ﬁ for the performance (covered by a commitment

letter from the bidder/ supplier and manufacturer) (NOTARY PUBLIC) as per the

following:

a. 10 years for Ultrasonic & Electromagnetic water meters: Defected item/items, is/are
to be replaced at a cost taking in account a depreciation of 10% of the defected
itemn/items value per year, running from the handed over date.




Technical Specifications- (Big Customers and Bulk Meters)

b. 10 years for the battery without taking in‘account any depreciation.

Defect item/items, is/are to be replaced free of any charge including cost of return delivery,
customs, and taxes (if applicable)

o Proof of conformity to the _standard, as follows:
o Ifthe meters comply with 1SO 4064, OIML R 49 standards:
Type Approval Certificate (from related authority), or Certificate of
Conformity or MID Certificate to the relevant Standard from an accredited
certified third party to prove the compliance with the 1SO 4064, OIML R43.
o Ifthe meters comply with ANSI/AWWA standard C715:
u  Affidavit from the manufacturer that the meters provided comply with
the latest revision ANSI/AWWA C715
s Third party conformity test report to prove compliance with all the
required specifications in this document, Upon delivery

Approval from JSMO/TRC are the supplier sole responsibility

o Certificate (from related authority or accredited certified third party) to show that the
product can be used safely for potable water.

¢ Quality assurance certificate (ISO 9001).

o Durability or wear test certificate (back dated not exceeding (5) years.

o Manufacturer experience certificates; a certificate from the manufacturer (self-
declaration) that he has at least 5 years in the field of Ultrasonic/Electromagnetic
water meters.

o The supplier shall supply full technical specifications and catalogues in addition to
compliance sheet for the items to be supplied at the time of tender.

s Certificate and test results for number of samples to be assigned by an accredited
certified international laboratory. Certificates and test results (back dated not
exceeding (3) Three months) to be submitted with the offers, and shall including the
following testsaccording to the international standard 1AQ 17025 or American
Assaciation for laboratory Accreditation
- Static pressure test )

- Error of indication /Accuracy

All above documents must be valid and in English.
All above mentioned certificates shall be verified by JSMO (Jordan Standard and Metrology

Organization) (all expenses must be borne by the contractor/Supplier)

o  No objection from TRC -
¢ Complianca sheet
o A sample of one piece (1 Pc) of the smallest diameter of each offered type must be

shown by the tendering; the Bidder shall submlt the samples with the technical offer
)9
\DJ J
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Technical Specifications- (Big Customers and Bulk Meters)

for visual inspection, samples shall be retained by.the purchaser, And it is the bidder
responsibility to coordinate with JISMO to approve the samples..

o All certificates (1SO 17025, approval certificates, manufacturer experience
certificate,...etc) must be submitted for the same place/factory where the meters
to be manufactured, for all sizes required and for all flow ranges.

The Supplier shall submit at least the following documents:

o Certificate of origin

e Packing list

o Third Party inspection certificates

o * Any other documents requested by the purchaser and the hand over committee

o Manufacturer Installation recommendations

o Manuals and any software required to configure and extract the data from the meters
{Any additional requirement to be added by the utility).

e Allabove documents must be valid and in English.

Approval from JSMO/TRC are the supplier sole responsibility

AR

All materials supplied shall be subjected to the following:

o Approval of the “master list” provided by the Supplier for all supplies and certified by
the Engineer prior to shipment
o Pre-shipment Inspection and certified quality and quantity of the supplies must be
approved including verification of all shipment documents. A pre-dispatch inspection
by the third party shall be done in the factory prior ta supply to the utility stores.
e Inspection and approval of all supplied materlals on arrival on site, of quality and
~ quantity by the Purchaser taking over committee. And these activities will not cancel
any test deemed to be necessary to verify that the characteristics and performance
of the goods comply with the technical specifications and standard under thils

contract.

All information and specifications relating to products and materials proposed for this
Contract, must accompany each tender submission.

R R e e

The handling and transportation shall be in accordance with the manufacturer’s

recommendations.

The cost shall be included for in the bidder rates.
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The supplier is requested to ‘provide in his technical offer three options for accredited
international third-party companies; the purchaser will choose one of them to perform the

needed inspections.

The supplier is requested to call the chosen company to attend and witness the tests to be
done at the manufacturer’s testing premises or any place the manufacturer chooses.

Tests in table below must be performed in an accredited laboratory according to ISO/IEC
17025 or American Association for laboratory Accreditation.

The call for Third Party Company must include the main task of this company to ensure 100%
complete matching between the product and what is required in tender/contract documents
in terms of standards, specifications and conditions in addition to contractual specifications

for third-party involvement in manufacturing process
1. Presence during Manufacturing:

The third-party entity shall be present during the entire manufacturing process to ensure
compliance with the required standards and Specifications Factory. And provide necessary

approvals and at each phase of production.
2. Submission of Approval List - checl¢ list for Manufacturing Process:

The third-party shall provide a detailed approval list for the manufacturing process, which
includes Certificates, material selection, production techniques, and quality control measures
.ect. This list must be reviewed and accepted by third party.

3. Review of Third-Party Qualifications and submitted CV in advance:

The third-party entity must submit detailed qualifications and resumes of their personnel to
demonstrate their competence in supervising the manufacturing process. The purchaser
reserves the right to review and approve the submitted qualifications prior to assigning

responsibilities.
4, Approval before Inspection:

Prior to conducting inspections, the third-party must ensure that all required documentation
and processes comply with agreed-upon standards and specifications Factory. Inspection
cannot proceed without obtaining formal approval from the third-party.

The third party is obligated to provide afl the required and send it to the purchaser.

This clause shall apply specifically to the manufacturing of water meters and must be adhered
to strictly to ensure product quality and compliance with regulatory and contractual

requirements.

The course of inspection must include the following tests:

1. Static pressure test according to ISO 4064, OIML R49 or AWWA C715 and its addendums

2. Error of Ipdication/Accu racy Test according to 1SO 4064, OIML R4S or AWWA C715 and its

addendums
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A sample (size specified in the table below) is to be randomly chosen by the owner or third
party representatives for the above mentioned tests; those tests must be witnessedby the
third party representative and attended by (4) four representatives of the purchaser.

Acceptance/rejection criteria for those tests:
Static pressure

Error of indication

Test Sample Size ( For each DN requested in the BoQ)
The number of Samples depend on number of meters in the BoQ as indicated in the table
below
Quantity as per BoQ, Number of Samples to be tested
Number of meters s5 1
"5< Number of meters <20 2
20 < Number of meters 50 3
50 < Number of meters <100 4
100< Number of meters<150 5
150< Number of meters<200 6
200< Number of meterss250 7
250< Number of meters<300 8
Number of meters>300 39% of meters number

The inspection will include visual inspection, testing the accuracy under rated operating
conditions at zero- and 45-degrees rolling angle in addition to the magnetic effect.

Failure to achieve these criteria will result in rejecting the whole batch with the same
sequence of serial numbers will be rejected and the supplier to manufacture a new batch and

all the above procedure will be repeated.

purchaser’s representatives have the right to object or reject at any stage of testing and
inspection.

The supplier is requested to inform the purchaser in written of the production time schedule
and of testing time, duration and location in advance allowing enough time (not less than 2

months) for travel arrangements.

The Supplier shall provide the purchaser with full reports and results of all tests performed
during this Inspection, for the performance tests specified above the report format should be
according to Test Report Format OIML R 49-3 or ANSI/AWWA Standard

The Purchaser may require the Supplier to carry out any test and/or inspection not required
by this Contract but deemed necessary to verify that the characteristics and performance of
the Goods comply with the technical specifications and standards under this Contract,
provided that the Supplier’s reasonable costs and expenses incurred in the carrying out of
such test and/or inspection shall be added to this Contract Price. Further, if such test and/or
inspection impede the progress of manufacturing and/or the Supplier's .performance of its

"page 10 of 20
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other obligations under this Contract, due allowance will be made in respect of the delivery
dates and completion dates and the other obligations so affected.

The Supplier shall provide the Purchaser with full reports and results of all tests performed
during this inspection, for the performance tests specified above the re-port format shall be
according to Test Report Farmat OIVIL R 49-3 or ANSI/AWWA Standard.

The goods shall be inspected before each shipment; the supplier is requested to call the
chosen Third Party Company and purchaser's representatives to attend and witness the
inspection to verify quality, quantity, packing, marking and loading and delivery to purchaser

warehouse,

The supplier shall bear all costs of inspection including (fees of third party, all travelling and
accommodation plus per diems for the purchaser's representatives, the cost should be

included in the tender unit price.

The third party inspection tests certificates shall include the following sta‘ges:
o Testing at the factory

e Packing, And the kind of inspection:

» Review document

» Witness inspection at least (visual and tests) and the test certificates must show the results.

» Before dispatching the supplies another visual inspection shall be done in respect of proper
packing and to certify the Bill of Lading for each shipment,

« Loading and proper delivery to Purchaser warehouses.

o Acceptance and approval from JSMO is the supplier sole responsibility.

Page11 of 20
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The Mechanical water meters have to comply with reSpectwely ISO 4064 OIML R 49 or
equwa!ent ANSI/AWWA Standard.

o Diameter: as specified in the bill of quantity.
o The water meter dimensions shall be preferably as per 1SO 4064-1

1. 1t shaii bea straight reading type.

2. The totalizer shall register in cubic meter units.

3. The totalizer shall be set at 0 (Zero).

4. The totalizer shall consist of a row minimum of six on-line consecutive digits to
read at least 999,999 m®.

(Ninety-nine thousand, nine hundred and ninety-nine m?) In addition to dials to
register the liters. It is preferred the totalizer to be consisting of a row minimum of
eight on-line consecutive digits to read at least 99,999.99 (Ninety-nine thousand, nine

hundred and ninety-nine m®.

5. Totalizer must be capable of being tested using an electronic test bench.

6. The totalizer shall be equ:pped with integrated measurement pulse outputs as
standard.

meter suze(mm) 20 |25 |30 40 50 80
Nominal flow rate Qn

(m3/hr) >= 4 6 6 15 30 50
maximum flow rate Q

max (m3/hr ) >= 5 7 7 20 50 75 -
Minimum flow rate

Qmin (/hr )<= - 25 | 40 70 400 1000 | 1700
Transitional flow rate Qt
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meter size(mm) 100 | 125 | 150 {200 250 300
Nominal flow rate Qn . )
(m3fhr) >= 100 | 150 | 250 |30Q 900 1200
maximum flow rate Q

max (m3/hr) >= 200 | 250 {300 |500 1200 | 1500
Minimum flow rate ‘

Qmin (I/hr )<= 2000 | 2500 | 3500 | 6000 | 12000 | 20000
Transitional flow rate Qt

(ifhr )<= 4000 | 5000 | 6000 | 10000 | 18000 | 30000

» General performance and accuracy shall be as indicated below. The range of measured
flow rates is subdivided into 3 reaches, the limits being defined by the following rates:

» Qmin = Lower limit of the measuring range, the error shall not exceed +/- 5%.

» Qt = Limiting flow rate for increased accuracy of registration.

« For flow rates above Q1 the error shall not exceed +/- 2%,

« Qn = Nominal flow rate for continuous or intermittent function of the water meter,

The error at Qn shall not exceed +/- 2%.

» Qmax = Maximum flow rate at which the meter may function for [imited time without
damage, without exceeding a metering error of +/- 2% and without exceeding the
permissible head loss.

¢ Water working temperature: 0.1°C up to 50°C. -
s The nominal working pressure is not less than |6 bars/25 bar (Lllkll Ggall cus)

o Pressure loss through the water meter shall not be greater than 0.63 bar.

e The water meters shall be of the dry dial type, with rotary vane or turbine, magnetic
coupling, and water proof encoded gear trains and register. The inlet and outlet shall

have a common axis.

o Register shall have the capability to produce and transmit a signal (Pulse) in order data
logger or any telemetry system such as (SCADA).

o Registration shall be by digital counters, with a single pointer to show the smallest-
measurement. The pointer shall move in a clockwise direction.

o Dials shall register so as to permit accurate readings of 0.05%of the nominal discharge.

e Meters shall have a modular design, consisting of an outlet case and separate
measuring chamber, The measuring chamber shall be removable and rapidly
exchangeable without removing the body. '

o Rotors:
¢  The measuring impellers, vanes or rotors for all meters-shall be polypropylene, nyl Ty \ .
hard rubber or other suitable engineering polymer and s,hlaLb} J Qgg@\giii ;
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horizontal axis in the center of the measuring element with rotations. of the turbine
to the register by means of magnets.
o Register Housings:

o Hermetically sealed registet:

o The register housing shall be constructed of (a suitable engineering polymer) /(bronze)
and provide full protection of the register assemnbly.

o Register assemblies shall be secured to the main case in a tamper resistant fashion to
prohibit unauthorized removal. Seal screws, tamperproof screws, or locking devices

are acceptable.

Threaded or flanged as below:

For DN>=2"
The connection must be Flanged according to 1SO 4064 equivalent ANSI/ AWWA Standard.

For DN < 2"
The connection must be threaded end union and non-return valve must be supplied with
the meter according to ISO 4064 equivalent ANS/ AWWA Standard.

For DN>=2"

The water meter housing shall be epoxy coated cast iron, epoxy coated ductile iron, 304
Stainless Steel All external bolts and nuts are made of stainless steel. ‘

For DN<2“ The water meter housing shall be made of brass (preferred), composite material
is allowed given that the measuring tube and threaded end connection must be of stainless

steel, brass or bronze alloy.

T Y e e s O D e e G T e
JBECVERYCONDITION:
o  All meters must be calibrated and sealed

s Meter must be supplied including:

One set of Klinger seal gaskets, the gaskets for joints shall be of rubber or adequate
material, with 2 minimum thickness of one and a half (1.5) mm.

Rubber ring gaskets shall be of vulcanised natural or synthetic rubber material.
Reclaimed rubber must not be used.

o Intermal non-return valve for DN <2" and Flanges for DN>=2"

Any specific tools, equipment, software’s or materials needed for the programming,
calibration and installation shall be delivered within the package in sufficient
quantities with a rate not less than 1/2000 meter, and included in the price of the

Page 14 of 20 L///f%
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o  Each meter and its accessories should be-supplied in separate individual box and
packed in a captive form. '

o All meters shall be adequately protected for the whole period of transport and storage
against corrosion and accidental damage. The vendor/manufacturer shall be held
responsible for the water meters and ensure that it reaches Miyahuna store intact and
undamagéd. Meters shall be packed to withstand rough handling during transportation
and all packages shall be suitable for storage. »

s All packages shall have an indelible identification mark corresponding to the packing
fist. ‘

o Meters shall be protected from exposure to sun light and against the effect of
windblown sand-and humidity from place of manufacture until delivery to Miyahuna

warehouse,

o  Defect liability period and amount: refer to Warranty Section
s Separate warranty documents should be submitted upon delivery.

ERRL B P
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2 ' ERn |
Mm;&iu.ﬁ redattals h

DESCRIPTION

Two threaded tail pieces' unions shall be used to couple the water meter inlet and outlet to
water lines supply and delivery. Each Union shall consist of: Coupling nut with holes for sealing

wire, gasket and 2 tail pieces.

The union size shall be suitable to fit the customer meter and house connection threaded size.

The union shall be a rotating nut for connecting the meter sides. The tail pieces shall have
male thread in accordance with BSP-2| thread for connecting the meter with the supply and

delivery pipelines.
MATERIAL
Brass or Bronze,
SIZE

Both unions shall conform with 1SO 228-1 standards for threaded end meters,

WORKING PRESSURE

The working pressure shall be not less than 16 Bars.




Technical Specifications- (Big Custorriers and Bulk Meters)

Water meters shall be designed for use in Mediterranean climate, Meters shall have a static
design with no moving parts and mostly unrestricted flow conditions. In addition, following

facts shall be met.

Battery operated (AC powered selection to be determined by the utility if required }:E

Restricted to or hindered tampering

Improved lime resistance

Improved sand resistance or High resistance to impurities

Register with protective cover

Unaffected by solids contained in fluids

The water meter accuracy will not be affected by the effect of magnetic field or stray
current.

Suitable for outdoor use.

Suitable for any position installation

In-line meter, Compact version or as required.

No measurement of air. '

Protection class [P 68.

Ability to store data up to 3 months for billing purposes.

Meters must be Equipped with communication modules supports the Automatic
meter reading/ AMI (Advance metering system), The communicatlon module must be
approved from the TRC according to their regulations and the frequenaes range
adopted in our region, The miodule must be according to standard protocol with a
possibility to cooperate with the equipment from various manufacturers, No
objection from TRC should be provided for the offered water meter or any
supplementary devices if needed by TRC.

separate battery for the Communication module is preferable

The Interface of water flow meter should be universal and not limited for certain

provider act:ordmg to TRC requirements.

D|ameter as spemfled in the bill of—quantlty

The meter total length (meter body and tail pieces of unions/Flanges) shall be as specified
in AWWA standard C715 latest revision or shall be as specified in latest version of ISO

4064

The water nieter shall be compact version or as required.
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Technical Specifications- (Big Customers-and-Bulk-Meters)

TERBAT
Vided:

s

The Static water meter shall be equipped with LED, LCD or comparable kind of display showing
at least 5 + 4 readable digits.

The meter register shall have minimum 5 digits and maximum 9 digits + prompts and the unit
of Cumulative flow measurement shall be in cubic meters, Instantaneous flow shall be
{m3/h)). There shall be mIﬂIITILIm 3 decimals places 1/1000 cubic meter for verification and

testing.
The display shall be equipped with flow direction, low battery alarm, output mode, and leak
detection.

The meter shall incorporate devices for elimination of condensation, where there is a risk of
condensation forming on the underside of the window of the register.

i . " g ,‘ : AR 1]‘[11{“]1}\'&': i |‘~:-. REREM IR
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1. If the meters comply with 1SO 4064, OIML R 49 standards -

o Metrological class" 2 according to 1SO 4064, OIML R49 Standards.
e The water meter has to provide very high measuring accuracy, especially at low flow
conditions. The volume measuring component must conform to the requirements

OIML R49 /ISO 4064
o The accuracy of the water meter shall not be affected by variation of flow rates, air

flow and rolling,
e Metrological class R>=250, where R = Q3/Q1
Q1, Q2, andQ4 shall be as follows
- The ratio Q2 / Q1 shall be 1.6.
- Theratio Q4 / Q3 shall be 1.25.

If the meters comply with ANSI/AWWA standard C715

e The static meters shall be type | for meters up to 200mm and shall be type Ii for meters

above 200mmlow flow accuracy as per the latest revision of ANSI/AWWA C715.

e The meter accuracy-and capacity shall meet or exceed the accuracy requirements
specified in the latest revision of ANSI/AWWA C715standard.

e The water meter has to provide very high measuring accuracy, especially at low flow
conditions. The volume measuring component must conform to the requirements of

ANSI/AWWA C715 Standard
e The accuracy of the water meter shall not be affected by variation of flow rates, air flow

and rolling.




Technical Specifications- (Big Customers and Bulk Meters)
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me not less than five years.

The Ultrasonic water meters shall be battery operated. The battery can be non- replacea

with a life time not less than ten years or replaceable with a life ti

Replaceable battery: The manufacturer shall give precise rules for the replacement of the
battery locally on site without affecting the protection class (IP 68).

The replacement of the battery shall be indicated on the meter and provide the possibility of
indicating the next date of replacement after replacing the battery.

The properties and parameters of the meter shall not be affected by the interruption of the

electrical supply when the battery is replaced.
not necessitate

The operation of replacing the battery may be carried out in a way that does _
ithout breaking

breaking the statutory metrological seal. When the battery can be removed w
the statutory seal, the battery compartment shall be protected by a tamper proof device, such
as a seal authorized by the meter manufacturer or controlling authority.

Note: For water meter DN 50 and above battery should be replaceable

The Ultrasonic meters shall be capable to operate accurately without a need for grounding

system.

o -For DN>=2"

o The connection must be Flanged according to 15

o -For DN<2"

o The connection must be threaded end union and non-return valve must be supplied

with the metera
- (AT

ceor
[
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i
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: Technical Specifications- (Blg Customers and Bulk-Meters)<

The water meter housing shall be epoxy coated cast iron, epoxy coated ductile iron, 304
Stainless Steel, copper alioy or better.

All external bolts and nuts are made of stainless steel.

The reflectors if applicable shall be made of 316/316L Stainless Steel or better.

L
i
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e For DN<2";

The water meter housing shall be made of brass (preferred): lead-free copper alloy, stainless-
steel grade 304 or 316.Composite material is allowed given that the measuring tube and
threaded end connection must be of stainless steel, brass or bronze alloy.

For Ultrasonic meters the reflectors If applicable shall be made of 316/316L Stainless Steel or
better. '

T
10 HRVER conlplToNS

»  All meters must be calibrated and sealed according to EEC regulation or equivalent.

o Meter must be supplied including:

o One set of Klinger seal gaskets, the gaskets for joints shall be of rubber, with a
minimum thickness of one and a half (1.5) mm,

o Rubber ring gaskets shall be of vulcanized natural or synthetic rubber material.
Reclaimed rubber must not be used.

o Internal non return valve for DN <2" and flanges for DN >=2"

o Any specific tools, equipment, software or materials needed for the programming,
callbration, battery replacement and installation shall be delivered within the package
in sufficient quantities with a rate not less than 1/2000 meter, and included in the

price of the meter._
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Each meter and its accessories should be supplied in separate individual box and
packed ina captive form.

All meters shall be adequately protected for the whole period of transport and storage
against corrosion and accidental damage. The vendor/manufacturer shall be held
respansible for the water meters and ensure that it reaches Purchaser store intact
and undamaged. Meters shall be packed to withstand rough handling during
transportation and all packages shall be suitable for storage.

All packages shall have an indelible identification mark corresponding to the packing
list. '

Meters shall be protected from exposure to sun light and against the effect of
windblown sand and humidity from place of manufacture until delivery to Purchaser

warehouse.

EARa el

e

Defect liability period and amount: refer to Warranty Section
The battery life time shall be guaranteed by the manufacturer from the date of
delivery, if the battery life expires before the provisioned life time the battery shall be

57

i

replaced at no cost to the purchaser:

Separaté warranty documents should be submitted upon delivery.

Warranty shall cover the total cost and the cost of proper replacement and
commissioning. ) :

The accuracy of the meter shall be guaranteed by the manufacturer from the date of
delivery for the whole provisioned life time, if the meter's accuracy degraded the
meter shall be replaced at no cost to the purchaser, separate warranty documents
shall be submitted upon delivery. :

The measuring element (reflector, mirrors, transducers, etc...) shall be guaranteed
from the supplier and manufacturers that it will not be affected by the water passes
through It and will not affect the durability and stability of the meter; the water
meters shall be guaranteed against the water quality (solid particles, dirt’s and
sedimentation) that no layer will be formed on the reflectors and it will not affect the
accuracy or stability of the water meter during the period of meters warranty.

amw/
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Technical Specifications-Residential Static meleré -

The water meter will be used for measuring and billing of residential and non-residential consumption
of the Purchaser water subscribers. The supply of the water meters shall include all the necessary
accessories for installation and operation, The water meters will be used for the measurement of cold

water,

1.1.1. Water Supply Regime
A a8 e s 3

1.1.2. Network Condition
UL Kol U cpe taapand o '

1.1.3, Water Meters at House Connection
LY o) U 0 Lagand 5y

1.1.4. Meter Installation Condition
U gl i e baapant

1.1.5. Water Quality

L gl U8 o o ysn

ALL TYPES OF METERS OFFERED FOR THIS TENDER SHOULD BE FIT FOR ABOVE MENTIONED
CONDITIONS AND ENVIRONIMENT.

1.1.6. Ambient Conditions

All the water meters and accessories shall be in every respect suitable for storage, installation, use and
operation in the conditions of temperature, humidity, the pH and water quality appertaining in Jordan.

Atmospheiic temperature in Jordan varies between -15°C and 55 °C.

L 2o L8 e oyt
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Technical Specifications:Res;'idential Static meters

1.1.7. Water Meter and Accessories Length

The meter total length (meter body and tail pieces of unions) shall be 265mm including'tail piece.

All water meters and accessories supplied under this Contract must be of first quality, free from scale,
lamination, honeycombs and other defects, and shall be designed to withstand the stated pressures

and temperatures.

The Contract shall include the supply, delivery to and unloading into the warehouse of purchaser, of
all water meters and accessories. Delivery and unloading shall take place within the working hours of

the Purchaser.

All water meters and accessories shall belong to a class, which can withstand the max. Pressure, they

will attain in service including any surge pressure.

The ends of water meters to accommodate couplings shall be faced and sized to the tolerances
recommended by the manufacturer of the coupling.

Couplings (tail pieces) shall be provided with gaskets to give a true angle of 180° to the centre line of

the coupling or fitting.

Before being dispatched from the place of manufacture the ends of the water meters, shall be suitably
capped and covered to prevent any accumulation of dirt or damage. :

In general, the relevant ANSI/AWWA, ISO or OIML or EN standards (latest version) shall be applied.
Reference to any other national standard or publication in these Specifications is intended to indicate

general configuration, type and quality only.

The following general'standa.rds shall apply in addition to those specially indicated in the other
chapters of the Technical Specifications.

Standard Déscription

1SO 4064-1 [OIML R49-1 : Water meters for cold potable water and hot water
Part 1: Metrological and technical requirements

1SO 4064-2 / OIML. R49-2 Water meters for cold potable water and hot water
Part 2: Test methods

ISO 4064-3 / OIML R49-3 Water meters for cold potable water and hot water
Part 3: Test report format

ANSI/AWWA standard C715 Standard for cold water meters—electromagnetic and ultrasonic type for revenue applications

ANSI/AWWA standard C750 Transit-time flow meters in full closed conduits o

o 3

o
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Technical Specifications-Residential Static melers

The water meters shall comply with respectively latest revision of ANSI/AWWA standard €715 and
€750 or shall comply with the latest revision of respectively 1SO 4064, OIMLR 49,

Only the best quality and type of materials shall be used, which shall be suitable for the purpose
intended. Unless otherwise specified, materials shall be selected by the Supplier but subject to

Purchaser’s representative’s approval.

The materials shall be approved both mechanically and chemically to the operating conditions. In
connecting units, they shall be mechanically, chemically and electro- chemically compatible with one

another and with the environment,

Materials shall be selected to have adequate resistance against abrasion and corrosion, where

necessary protective coating and lining shall be applied.

Materials in contact with the water shall be non-toxic and shall not affect the quality of the water.

The Supplier shall provide an analysis of the materials of manufacturer when requested to do sa by
the Purchasers representative.

For certain items specific materials are required as nominated in these specifications in such case, no
alternative material will be accepted.

Except where specific materials are called for, Bidders are permitted to offer variant materials, which
are suitable to the class and performance of the specifications listed.

o Independently from these Specifications given in these Tender Documents, it's the Suppliers
sole responsibility that all material supplied is fully compatible a nd complete with all necessary
adapters, if differing materials and standards are proposed for different sections of goods, the
Supplier must demonstrate and guarantee that it Is possible to interconnect all pre-fabricated
parts under consideration in all prevailing conditions and regarding required quality and

performance.
¢ Details of configuration, materials, design and arrangement shall be submitted to the

Purchasers representative for approval prior to fabrication.

i ls

Each meter shall be marked on the casing or display with the following information:

o Af least one arrow to indicate the direction of flow.
e Nominal thread size

e Permanent flow rate

o Working Pressure -

. ‘"Model identification

e Year of manufacture

e Serial number

o Approval or registration number
o Manufacturer’s name

Page 5 of.16
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5 . Technical Specifications;ResidentiaI Static meters

o Initials of (Purchaser Name) permanently affixed on the meter case.

o Tender number.
e  Country of origin

ed on the lid or

In case not indicated differently the information shall be cast onto the body or engrav
painted onto the counter housing or otherwise suitably marked.

%x]é} %ﬁ%ﬁi jiﬁ@# M}‘gﬁi‘\fﬂ@ﬂ . Thot 2l éﬁ i '4! | g@ar
The supplier is requested to pfovide in his technical offer three options for acc
panies. The purchaser will choose one of themto perform the needed inspections the

redited international
third-party com
requirements,

The supplier is requested to call the chosen company to attend and witness the tests to be done at the

manufacturer’s testing premises or any place the manufacturer chooses.

Tests in table below must be performed in an accredited laboratory according to ISONEC
17025.

The call for Third Party Company must include the main task of this company to ensure 100% complete
matching between the product and what is required in tender/contract documents in terms of
standards, specifications and conditions in addition to contractual specifications for third-party

involvement in manufacturing process
1. Presence during Manufacturing:

The third-party entity shall be present during the entire manufacturing process to ensure compliance
with the required standards and Specifications Factory. And provide necessary approvals and at each

phase of production.
2. Submission of Approval List - checl list for Manufacturing Process:

The third-party shall provide a detailed approval list for the manufacturing process, which includes
Certificates, materlal selection, production techniques, and quality control measures ......ect. This list

must be reviewed and accepted by third party.
3. Review of Third-Party Qualifications and submitted CV in advance:

The third-party entity must submit deftailed qualifications and resumes of their personnel to
demonstrate their competence in supervising the manufacturing process. The purchaser reserves the
right to review and approve the submitted qualifications prior to assigning responsibilities.

4, Approval before Inspection:

Prior to conducting inspections, the third-party must ensure that all required documentation and
processes comply with agreed-upon standards and specifications Factory. Inspection cannot proceed

without obtaining formal approval from the third-party.

The third parb) is obligated to provide all the required and send it to the purchaser.

This clause shall apply specifically to the manufacturing of water meters and must be adhered to

strictly to ensure product quality and com pliance with regulatory and contractual requirements,
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Technical Specifications-Residential Static meters

The course of inspection must include the following tests:
- 1, Static pressure test according to 150 4064, OIML R49 or AWWA C715 and its addendums

2. Error of indication/Accuracy Test according to 1SO 4064, OIML R49 or AWWA €715 and its
addendums

A sample (size specified in the table below) is to be randomly chosen by the third-party representative
for the above mentioned tests; those tests must be witnessed by the third part representative and

attended by (4) four representatives of the purchaser.

Acceptance/rejection criteria for those tests

Test Test Sample Size Acceptance Criteria
Static pressure 0.5% of each production batch 989 of tested meters should pass the
: test
Error of indication 0.5% of each production batch 98% of tested meters should pass the
[Accuracy Test test

The inspection will include visual Inspection, dimensions check, testing the accuracy under rated
operating conditions, and 45 degrees rolling angle in addition to the magnetic effect).

Eailure to achieve these criteria will result in rejecting the whole batch with the same sequence of
serial numbers will be rejected and the supplier to manufacture a new batch and all the above

procedure will be repeated.

Purchaser’s representatives have the right to object or reject at any stage of testing and inspection.

The supplier is requested to inform the purchaser in written of the production time schedule and of
" testing time, duration and location in advance allowing enough time {not less than 2 months) for travel

arrangements,

The Supplier shall provide the Purchaser with full reports and results of all tests performed during this
inspection, for the performance tests specified above the report format should be according to Test
Report Format OIMLR 49-3 or ANSI/AWWA Standard

The Purchaser may require the Supplier to carry out any test and/or inspection not required by this
Contract but deemed necessary to verify that the characteristics and performance of the Goods comply
with the technical specifications and standards under this Contract, provided that the Supplier's
reasonable costs and expenses incurred in the carrying out of such test and/or inspection shall be
added to this Contract Price. Further, if such test and/or inspection impede the progress of
manufacturing and/or the Supplier’s performance of its other obligations under this Contract, due
allowance will be made in respect of the delivery dates and completion dates and the other obligations

so affected.
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The Supplier shall provide the Purchaser with full reports and results of all tests performed during this
inspection, for the performance tests specified above the report format shall be according to Test

Report Format OIML R 49-3 or equivalent ANSI/AWWA Standard.

The goods shall be Inspected before each shipment; the supplier is requested to call the chosen Third
Party Company and purchaser's representatives to attend and witness the inspection to verify quality,
quantity, packing, marking and loading and delivery to Purchaser warehouses in Amman-Jordan.

The supplier shall bear all costs of inspection including (all travelling and accommodation plus per diems
for the purchaser’s representatives, the cost should be included in the tender unit price.

The third party Inspection tests certificates shall include the following stages:

o Testing at the factory

o  Packing

e And the kind of inspection:

e Review document

e Witness inspection at least ( visual and tests)

o And the test certificates must show the results.

o Before dispatching the supplies another visual inspection shall be done in respect of proper
packing and to certify the Bill of Lading for each shipment.

e loading and proper delivery to Purchaser.

NOTE:

ALL COST TESTS BEFORE AND AFTER THIS ITEM AND WETHER LOCAL OR ABROAD SHALL BE BORNE BY
THE SUPLLYER AND THE COSTS SHALL BE INCLUDED IN THE TENDER UNIT RATES.

5 “z'%ﬂ%'?.ﬁ"?;ﬁ?ﬁﬁ 2 :l'«
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o Each meter and its accessorles should be supplied in separate individual box and packed in a
captive form.

o Screwed threads of meter ends shall be protected by plastic cap and other suitable materials
covering the entire length of threads. '

o  Each meter shall be packed in a box contalning 10 meters max.

o  All meters shall be adequately protected for the whole period of transport and storage against
corrosion and accidental damage. The vendor/manufacturer shall be held responsible for the
water meters and ensure that it reaches Purchaser store intact and undamaged. Meters shall
be packed to withstand rough handling during transportation and all packages shall be suitable
for storage. ' ;

o All packages shall have an Indelible identification mark corresponding to the packing list.

e Meters shall be protected from exposure to sun light and against the effect of windblown sand
and humidity from place of manufacture until delivery to Purchaser warehouse in Amman-

lordan.




The bidder shall submit: |

1. At least two (2) years defect liability for all items covered by maintenance (bank) guaranty equal
to 5% of the contract amount for each patch, and to be valid for two (2) years from delivery

accepted date.

2, Life time professional Tiability warranty for the performance (covered by a commitment letter
from the bidder/ supplier and manufacturer) as per the following: -

a.

b.

10 years For Ultrasonic & Flectromagnetic water meters: defected item(s) are to be replaced
at a cost taking in account a depreciation of 10% of the defected item value per year, running

from the year of supply.

10 years for the battery without taking in account any depreciation.

Defected item/items, is/are to be replaced free of any charge including cost of return, delivery,
customs, and taxes (if applicable).

_months) to be submitted with the offers, and shall including the following te
the international standard 1SO 17025 or American association for |

AZLA

Proof of conformity to the standard (latest version), as follows:
o Ifthe meters comply with 1SO 4064, OIMLR 49 standards:
Type Approval Certificate {from related authority), or Certificate of Conformity or MID
to the relevant Standard from an accredited certified third party to prove the
compliance with the ISO 4064, OIML R49,
o Ifthe meters comply with ANSI/AWWA standard C715:
s Affidavit from the manufacturer that the meters provided comply with the
latest revision ANSI/AWWA C715
n  Third party conformity test report to prove compliance with all the
required specifications in this document «Upon delivery

Approval from JSMO/TRC are the supplier sole responsibility

Certificate to show that the product can be used safely for potable water

Manufacturer experience certificates; a certificate from the manufacturer (self-declaration)
that he has at least 5 years in the field of residential Ultrasonic/Electromagnetic water meters.
Quality assurance certificate {ISO 9001).

Internal Quality System

The supplier shall supply full technical specifications and catalogues in addition to compliance
sheet for the items to be supplied at the time of tender.

Method of traceability system followed by the manufacturer.

Durahility or wear test certificate (back dated not exceeding (5) years.

Certificate and test results for number of samples to be assigned by an accredited certified

International laboratory.. Certificates and test results (back dated not exceeding (3) Three
ccording to
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Technical Specifications-Residential Slalic meters

- Static pressure test
- Error of indication /Accuracy

o All certificates (SO 17025 , approval certificates, manufacturer experience
certificate,...etc) must be submitted for the same place/factory where the meters to
be manufactured, for all sizes required and for all flow ranges.

All above documents must be valid and in English.

All above mentioned certificates shall be verified by JSMO (Jordan Standard and Metrology

Organization) (all expenses must be borne by the contractor/Supplier)

e No objection from TRC

o Compliance sheet

A sample of five pieces (5 Pcs) of each offered type must be shown by the tendering; the Bidder
shall submit the samples with the technical offer for visual inspection, samples shall be
it Is the bidder responsibility to coordinate with JSMO to

retained by the purchaser. And
for the samples includes the

approve the samples and submit the approval letter from JSMO

serlal number of the meters,

The Supplier shall submit at least the following documents:

© Certi_ficate of origin
e  Packing list

e Third Party inspection certificates
o Any other documents requested by the Purchaser and the hand over committee

o Manufacturer Installation recommendations
o Manuals and any software required to configure and extract the data from the meters (Any

additional requirement to be added by the utility).
o All above documents must be valld and in English.

Approval from JSMO/TRC are the supplier sole responsibility

e .]:w-,i;‘ _,.i.-:_w-g—:r";«f?f!n I.—A )
At the time of tender the manufacturer shall clearly mention the method by which he can keep records
and trace of the manufactured water meters and accessaries to ensure the capability of going back to
the records for the manufactured Items in case any problems accrues after the installation.

TR T

.Engineer prior to shipment
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o Pre-shipment inspection and certified quality and quantity of the supplies must be approved
including verification of all shipment documents. A pre-dispatch inspection by the third party

shall be done in the factory prior to supply to purchaser stores.
s Inspection and approval of all supplied materials on arrival on site, of quality and quantity by

the Committee. And these activities will not cancel any local required test.

o Locally manufactured materials in Jordan must be tested and marked by RSS. Inspection or
approval by the Committee of any equipment or materials shall not.release the Contractor
from any of his obligations under this Contract.

All infarmation and specifications relating to products and materials proposed for this Contract, must

accompany each tender submission.

- 1.12.1.Handling and Transportation

The handling and transportation shall be in accordance with the manufacturer’s recommendations.

The cost of packing shall be included for in the contractor rates.

Psge 11 of 16
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Technical Speciﬁcaltions—Re:sidential Static meters

Water meters shal
with no moving parts and mostly unrestricted flow conditions. In addition, following facts shall
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| be designed for use in Mediterranean climate. Meters shall have a static design
be met,

Restricted to or hindered tampering
Improved lime resistance

Impraved sand resistance or

High resistance to Impurities

Register with protective cover

Battery operated.

Unaffected by solids contained in fluids
The water meter accuracy will not be affected by the effect of magnetic field or stray current.
No calming section required.

Suitahle for outdoor usé.

Suitable for any position installation

In-line meter, Compact version.
Meters must be Equipped with communication modules supports the Automatic meter

reading/ AMI (Advance metering system), The communication module must be approved from
the TRC according to their regulations and the frequencies range adopted in our region, The
module must be according to standard protocol with a possibility to cooperate with the
equipment from various manufacturers, No objection from TRC should be provided for the

offered water meter or any supplementary devices if needed by TRC.

No measurement of air.
Protection class IP 68
Ability to store data up to 3 months for billing purpose.

Bi-directional flow measurement.
Tambar detection,

Low battery alarm.

Reverse flow detection.

Leak indicator.

Communication off indicator.

Directional flow indicator.

For EM meters the Medium Electrical Conductivity 220 us/em

Diameter: 15 mm.
Thread connections: 3/4"
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Technical Specificatio,ns%Res'idential Static meters

o Total Length of meter shall be265 mm with Unions (tail pieces)

D or comparable kind of display showing at

The Ultrasonic water meter shall be equipped with LED, U
least 5 + 4 readahle digits.

have minimurn 5 digits and maximum 9 digits and the urit of measurement

The meter register shall
r for verification

shali be in cubic meters. There shall be minimum 3 decimals places 1/1000 cubic mete
and testing. ’

The meter shall incorporate devices for elimination of condensation, where there is a risk of
condensation forming on the underside of the window of the register. ‘

If the meters comply with 1SO 4064, OIMLR 49 standards

e Metrologicall class" 2” according to 150 4064, OIML R49 Standards, shall secure that only
correct signals passing through the measuring chamber/tube are measured.

e The water meter has to provide very high measuring accuracy, especially at low flow
conditions. The volume measuring component must conform to the requirements OIML R49

/IS0 4064 .
o The accuracy of the water meter shall not be affected by variation of flow rates, air flow and

rolling.
e Metrological class (not less than R 250, Q3 2 2.5 m3/hr, Q1< 10 I/h), R>=250, where R = Q3/Q1

. Q1,Q2, andQ4 shall be as follows
- The ratio Q2 / Q1 shall be 1.6.
- The ratio Q4 / Q3 shall be 1.25.
» The water meter shall be capable of registering low flow conditions according to table.
- Start-up registration at Q0+: 3 I/h; '
- Max. Permissible error at Q1: < 5 %
- Max. Permissible error at Q2: < 2 %
- Max. Permissible error at Q3: <2 %
- 'Max. Permissible error at Q4: < £2 % .
- Falling registration at Q0: <=3 I/h;
The accuracy of the water meter shall not be affected by variation of flow rates, air flo
If the meters comply with ANSI/AWWA standard C715 ‘

ers shall be type | low flow accuracy as per the latest revision of ANSI/AWWA C715.

w and rolling.

e The static met
The meter accuracy and capacity shall meet oc exceed the accuracy requirements specified in the
latest revision of ANSI/AWWA standard C715. '

Normal flow limits = (0.045to 4.5) m3/h (wider range is acceptable)
The limit of permissible efror at normal flow limits <+1.5 %
Safe maximum flow rate = 4.5 m3/h (20) gpm
Minimum flow rate = 0.0295 m3/h (0.13) gpm
The limit of permissible errar at minimum flow rate < +5%

L]
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e The water meter has to provide very high measuring accuracy, especially at low flow conditions.

The volume measuring component must conform to the requirements of ANSI/AWWA C715

Standard : _
e The accuracy of the water meter shall not be affected by variation of flow rates, air flow and rolling.

e Water working temperature: 1°Cup to 50°Ctemperature class T 50. _
o The nominal working pressure is not less than 12 bars. (It is the responsibility of the bidder to
verify the Pressure during design stage) bR NN (VPN I PR PEVEEN

e Pressure loss through the water meter shall not be greater than 0.7 bar.

The Ultrasonic water meters shall be battery operated. The battery can be non- replaceable or

replaceable with a life time not less than10-years.

Replaceable battery: The manufacturer shall give precise rules for the replacement of the battery
locally.

The replacement of the battery shall be indicated on the meter and provide the possibility of indicating
the next date of replacement after replacing the battery.

The properties and parameters of the meter shall not be affected by the interruption of the electrical
supply when the battery is replaced.
The operation of replacing the battery may be carried out in a way that does not necessitate breaking

the statutory metrological seal. When the battery can be removed without breaking the statutory seal,
the battery compartment shall be protected by a tamper proof device, such as a seal authorized by the

meter manufactyrer or controlling authority.

“The water meter housing shall be made of brass (preferred), lead-free copper alloy, stainless-steel
grade 304 or 3016 coniposite material is allowed given that measuring tube and threaded end

connection must be of stainless-steel grade 304 or 316, brass or hronze alloy.

The reflectors shall be made of 316 Stainless Steel or Brass

meter with unions (t;il pieces) shall be: 265 mm.
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o All meters must be calibrated and sealed according to EEC regulation or equivalent.

o Meter must be supplied including:
Y One set of Klinger seal gaskets, the gaskets for joints shall be of rubber, with a minimum

thickness of one and-a half (1.5) mm,

v Rubber ring gaskets shall be of vulcanised natural or synthetic rubber material.
Reclaimed rubber must not be used.

¥ One set of water meter connectors (brass couplings), with holes for sealing wire.

v Any specific tools, equipment, software or materials needed for the programming,
calibration and installation shall be delivered within the package in sufficient quantities

and included in the price of the meter.

o Defect liability period and amount: refer to Warranty Section 1.10
o The battery life time shall be guaranteed by the manufacturer from the date of delivery, it the -
battery life expires before the provisioned life time the battery shall be replaced at no cost to

the purchaser:

o Separate warranty documents should be submitted upon delivery.

e Warranty shall cover the total cost Defivered at Place (DAP) and the cost of proper replacement
and commissioning.

o The accuracy of the meter shall be guaranteed by the manufacturer from the date of delivery
for the whole provisioned life time, if the meter’s accuracy degraded the meter shall be
replaced at no cost to the purchaser, separate warranty documents shall be submitted upon

delivery.

In addition to the above mentioned
For Ultrasonic Meters all reflectors (mirrors) shall be guaranteed from the supplier and manufacturers

that it will not be affected by the water passes through it and will not affect the durability and stability
of the meter; the water meters shall be guaranteed against the water quality {solid particles, dirt’s and
- sedimentation) that no layer will be formed on the reflectors and it will not affect the accuracy or
stability of the water meter during the period of meters warranty.

For Electromagnetic Meters the Electrode material must be 316LSS, Hastelloy B.




Two threaded tail pieces unions shall be used to couple the water meter inlet and outlet to water lines
supply and delivery. Each Union shall consist of: Coupling nut with holes for sealing wire, gasket and 2

tail pieces.’
The union size shall be suitable to fit the customer meter and house connection threaded size.

The union shall be a rotating nut for connecting the meter sides. The tail pieces shall have male thread
in accordance with BSP-21 thread for connecting the meter with the supply and delivery pipelines.

The working pressure shall be not less than 12Bars.
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" Technical Speciﬂcations-Residential Mechanical meters

Class (B or C) 1/2" Dry Water Meters

The meter will be used for measurement of cold, chlorinated potable water.
The meter mechanism should be velocity, dry, magnetic drive, multi jet type
domestic water meters of %" nominal size, the meter should be class B or C.

In general, the relevant ANSI/AWWA, 150 or OIML or EM standards or equivalent {latest

version) shall be applied.
The following general standards shall apply in addition to those spec

other chapters of the Technical Specifications.

jally indicated in the

Standard Description

Water meters for cold potable water and hot water

ISO 4064-1 /OIML R43-1
part 1; Metrological and technical requirements

Water meters for cold potable water and hot water

1SO 4064-2 / OIML R49-2
Part 2: Test methods

Water meters for cold potable water and hot water
Part 3: Test report format

150 4064-3 / OIML R49-3

[
The water meters shall comply with respectively latest revision of ANSI/AWWA standard

€715 and C750 or shall comply with the latest revision of respectively 1SO 4064, OIML R

43,

The water meter and accessories shall be manufactured from

adequate strength and durability.
_  The meter lower & upper cases, and threaded end connections shall be made

materials of

of brass or bronze alloy. :

All materials which coime in contact with water shall withstand 2PPM (parts

per million) of chlorine residual in the water, and shall be resistant to
corrosion

—  The materials, which come in contact with water, shall not create a toxic

hazard, shall not support microbial growth and shall not give' rise to
unpleasant taste or discoloration in the water supply.
The spindle and bearings shall be made of stainless steel and sapphire.

The totalizer shall-be designed in such a way that if the totalizer protective glass is

broken for a reason or another the totalizer can't be removed from |



Technical Specifications-Residential Mechanical meters
Class (B or C) 1/2" Dry Water Meters

If the totalizer is an open type, then the totalizer protective cover shall be made of
made of sturdy glass and shall have a thickness not less than 5 mm, while if its closed
type the glass or the plastic should be scratch resistant.

It shall be straight type.

The totalizer shall register in cubic meter units.

. The totalizer shall reset to 0 (zero) at 100,000m3

The totalizer shall consist of a row of at least five on-line consecutive digits to

BPwon e

read 99,999m3 (Ninety-nine thousand, nine hundred and ninety-nine m3).

5. Other register(s) or dial(s) shall register flows in liters and fractions, the liters
register(s) shall be of a different color.

6. Dry so that potable water shall not reach the internal parts of the totalizer gears

or dials.
7. The pivot of impeller ;hamber should be guaranteed against any corrosion or

damage at least three years after first installation. .
8. The totalizer can be closed or open:
» Open type: should be capable to he repaired and the chamber is preferred to
be made of bronze or brass.
o Closed type: It should be properly protected.
9. The totalizer shall be capable of being tested using an electronic test bench.

1) Working pressure shall not be less than 16 bars.
2) Pressure loss through the water meter shall not be greater than 0.63 bar.
3) The meter form water temperature class is T50, and ambient temperature up to

50°C.

~  Metrological class" R (80 — 100}, Q3 2.5", all meters must have MID approval (R 80
- 100) and declaration of confarmity.

—  The water meter shall be capable of registering flow conditions according to table.

—  Max. Permissible error at Q1: <15 %. ‘
—  Max. Permissible error at Q2: <2 %

. —  Max. Permissible error at Q3: <42 %

/' o
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Technical Specifications- Residential Mechanical meters
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—  Max. Permissible error at Q4:

<2 %

OR Metrological Class B as following requirem.ents:

Nominal flow rate (Qn) 1.5 m¥/hr Max. Permissible error < 2 %
Maximum flow rate (Qmax) 3 mi/hr Max. Permissible errar < 2 %
Minimum flow rate (Qmin) 30 L/hr Max. Permissible error < 15 %
Transitional flow rate (Qt) 120 L/hr Max. Permissible error <2 %

CLass C

Metrological class" R (160), Q3 2,5" ail meters must have MID approval

declaration of conformity.

The water meter shall be capab
Max. Permissible error at Ql:
Max. Permissible error at Q2:
Max. Permissible error at Q3:

Max. Permissible error at Q4:

<45 %
<42 %
<+2 %

<+2 %

OR Metrological Class C as following requirements:

(R 160) and

le of registering flow conditions according to table.

Transitional flow rate {(Qt)

Nominal flow rate {Qn) 1.5 m?/hr Max. Permissible error <*2 %
3 m¥/hr Max. Permissible error < 42 %

Maximunm flow rate (Qmax)
: 15 L/hr Max. Permissible error <5 %

Minimum flow rate (Qmin)
25 L/hre Max. Permissible error < 12 %

The water meter shall be marked with the following identifications:

1) "An arrow indicating the direction of the flow per

meter lower casing.

2) Trade mark, name of manufacturer, and model.

manently affixed to the

3) The meteorological class and permanent rate in m* per hour.
4) Manufacturer’s serial number of the meter

upper case.

permanently affixed to the meter
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Ciass (B oi €} /2" Doy Water Meters

5) Working pressure.
6) Approval marking and No. of approval certificate.
7) Year of manufacturing on counter or in the head ring.

'8) Tender No. and the initials of ().

The meter length shall be 165 mm.
The meter total length (meter body + tailpieces) shall be 265 mm.

The meter shall be equipped with Internal strainer of at least 12 holes/cm? and not

more than 18 holes/cm? at the flow inlet to the meter.

The meter shall be sealed by the manufacturer upon the delivery and shall be
hole for sealing the meter with the service valve on the inlet

provided with a
side of the meter.

- The sealing material shall be stainless steel wire, 1.1 mm thick and aluminum

seal.

The meter should be resistant for the water hammer, so its accuracy not to be affected as

the following test.

o Test Conditions 7 .
w5 meters are tested separately after all other tests are
finished.
2 The test shall be performed at 4 bar pressure.
«  The test shall be performed under two flows by passing 100
litres for each flow:
a 1500 I/hr
«  959% of Q4 (Qmax)

s Two valves shall be mounted one before the meter and the

other afte'r it.

Page 5 of 11
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Technical Specifications-Residential Mechanical meters
Class (B or C) 1/27 Dry Water ivieters

o Test procedures.

a  After passing 20 litres the meter shall be.subjected ‘to a
sudden closing and opening of a valve mounted befare or
after it. If the meter shows no visible stalling due to the surge, .
a maximum of 4 additional interruptions by sudden opening
and closing the valve are attempted.

o Test result.
s |f the meter accuracy maintain within £3% error of indication

then the meter is pass, otherwise the meter will fail.

s This criterion of +3% applies to each of the 5 meters tested
and at both flow rates. Any failure in this criterion affects the

entire offer,

DOCUMENTS AND SAMPLES TO BE SUBMITTED (N THE TENDERING PROCESS:

Page 60of 11

Type approval certificate issued by a certified third party institution,
certificate(s) must be in English, for other languages a certified translated
copy should be sent with the original.

If the meters comply with ANSI/AWWA standard:
o Affidavit from the manufacturer that the meters provided comply with
the latest revision ANSI/AWWA
o Third party conformity test report to prove compliance with all the
required specifications in this document, Upon delivery :

Approvals from JSMO/TRC are the supplier sole responsibility

Durahility or wear test certificate (back dated not exceeding (5) years).
Quality assurance certificate (ISO 9001). y

Letter of authorization from the manufacture.

Certificate of conformity to potable water uses.

Product catalogue and data sheet.

Compliance sheet.

Certificates and test results (back dated not exceeding (3) Three months) for
number of samples to be assigned by the chosen accredited International
certified laboratory according ISO 17025 or American association for -
laboratory Accreditation (AZLA).

5 samples of water meters with approval letter from JSMO.

The manufacturer shall provide a price list of spare parts that will-be
needed within five years of delivery of meter.
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- Class (B or C) 1/2" Dry Water Meters

- All above mentioned certificates shall be verified by JSMO (lordan
standard and Metrology Organization) (all expenses must be horne by the
contractor/Supplier). ,

- Alicertificates (ISO 17025, approval certificates, manufacturer experience

certificate,...etc) must be submitted for the same place/factory where the
meters to be manufactured, for all sizes required and for all flow ranges.

DOCUMENTS TO BE SUBMITTED UPON DELIVERY OF SHIPMENT:

CIF Insurance for the material to be shipped.

- Manufacture's or supplier's warranty certificates.

- Inspection Certificate, Issued by the third party, and supplier's factory
inspection report.

- Certificate of Origin.

- Packing List

The following accessories must be supplied with water meters upon delivery:
1) An internal strainer of at least 12 holes/cm2 and not more than 18 holes/cm2
at the flow inlet to the meter,

2) Internal non-return valve.
3) Special tools, if any, for dismantling and maintenance of quantity calculated

at the ratio of 1/1,000 from the ordered meters.
4) Two threaded tailpieces which shall conform to BS 21 or ISO 228-1 standards.
5) The sealing material shall be stainless steel wire, and aluminum seal.

1) Each meter and its accessories should be supplied in separate individual box
and packed in a captive form.

2) Screwed threads of meter ends shall be protected by plastic cap and other
suitable materials covering the entire length of threads.

3) Each meter shall be packe.d in a box containing 10 meters max.’

4) All meters shall be adequately protected for the whole period of transport
and storage against corrosion and accidental damage. The
vendor/manufacturer shall be held responsible for the meters so packed and

not protected, and to ensure that it reaches the store intact and
undamaged. Meters shall be packed to withstand rough handling during
trahSportation and all packages shall be suitable for storage.
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v ' Class (B or C) 1/2" Dry Water Meters

5) All packages shall have an indelible identification mark corresponding to the
packing list. - '

6) Meters shall be prbtected from exposure to sun light and against the effect
of wiridblown sand and humidity from place of manufacture until delivery to

(AL dgall Jd e 30a3

The Purchaser will carry out a detailed evaluation of the technical bids, previously
determined to be substantially responsive in order to determine whether the technical
aspects are in accordance with the requirements set forth in the bidding documents.

The Purchaser will examine and compare the technical aspects of the bids on the basis of

the submittals supplied by the bidders (documents, catalogues, leaflet , website, media,

samples...etc) taking into account that number of samples to be assigned by the chosen

accredited International certified laboratory. Certificates and test results (back dated not

exceeding (3) Three months) to be submitted with the offers, and shall include the

following tests:
- Static pressure test according to SO 4064
- Error of indication according to 1SO 4064
- Water hammer test according to section 2.10 of this document.
The Bidder shall submit the samples with the technical offer for visual inspection, samples

shall be retained by the purchaser.

The supplier Is requested to provide in his technical offer three options for accredited
international or local third party entities to perform the tests; the purchaser will choose
one of them to perform the needed inspections. If the supplier includes local entities as
options, preference will be given to the local entities.

Tests in table below must be performed in an accredited laboratory according to ISO/IEC
17025 or American association for laboratory Accreditation (A2LA).

The supplier is requested to call the chosen company to attend and witness the tests to
be done at the manufacturer’s testing premises or any place the manufacturer chooses.
The call for Third Party Company must include the main task of this company to ensure
100% complete matching between the product and what is required in tender/contract
documents in terms of standards, specifications and conditions in addition to
contractual specifications for third-party involvement in manufacturing process

1. Presence during Manufacturing:

The third-party entity shall be present during the entire manufacturing process to
ensure compliance with the required standards and Specifications Factory. And
provide necessary approvals and at each phase of production, '
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7. Submission of Approval List - check list for Manufacturing Process:

The third-party shall provide a detailed approval list for the manufacturing process,
which includes Certificates, material selection, production technigues, and quality
control measures .....ect. This list must be reviewed and accepted by third party.

3. Review of Third-Party Qualifications and submitted CV in advance:

The third-party entity must submit detailed qualifications and resumes of their
personnel to demonstrate their competence in supervising the manufacturing
process. The purchaser reserves the right to review and approve the submitted
qualifications prior to assigning responsibilities.

4, Approval before Inspection:

prior to conducting inspections, the third-party must ensure that all required
documentation and processes comply with agreed-upon standards and
specifications Factory. Inspection cannat proceed without obtaining formal approval

from the third-party.
The third party is obligated to provide all the required and send it to the purchaser.

This clause shall apply specifically to the manufacturing of water meters and must be
adhered to strictly to ensure product quality and compliance with regulatory and

contractual requirements.

The course of inspection must include the following tests:
1) Static pressure test according to 1SO 4064
2) Error of indication according to 1SO 4064
3) Water hammer test according to section 2.10 of this document.
4) Visual inspection: - '
Randomly chosen samples will be physically inspected to ensure that the internal
_and external parts comply with the required specifications. The inspection shall

cover materials, surface finishing, required markings, any damages, and packing.

5) Dimensions check
The meter total length (meter body + tailpieces) shall be 265 mm.
A sample (size specified in the table below) is to be randomiy chosen by the third party
representative for the above mentioned tests; those tests must be w_itnessed by the
third part representétive and attended by four representatives of the purchaser for each

batch.
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Acceptance/rejection criteria for those tests
Each batch shall be tested randomly as per the table below. The relative errors (of
indication) observed for each of the flow rates shall not exceed the maximum

permissible errors specified in section 3.7.
o Py £ 3 ra = e

R

atic pressure 1% ofeah productio ' 97%miuf teste eters'
' batch should pass the test

Error of indication 1% of each production | 97% minimum of tested meters
batch should pass the test

- if more than 3% of tested meters did not pass the test at the 1st Stage, then will
be a 2nd Stage, an additional 1% of ordered quantity should be tested, if 97%
minimum of the 2nd stage passes then the whole quantity will be accepted plus
to an additional penalty that equal to the following equation :

(Number of failed meters (1* stage + 2" stage)/Sample size (1% stage + 2™ stage))*Batch’
size.
Note: This penalty can be accepted as an additional water meters or money reduction.

. |f more than 3% of tested meters did not pass the test at the 2nd Stage, then the

whole batch will be rejected.

- Visual inspection and Dimensions check shall completely comply.
Eailure to achieve these criteria will result in rejecting the whole batch with the same
sequence of serial numbers will be rejected and the supplier to manufacture a new
batch and all the above procedure will be repeated.
purchaser’s representatives have the right and authority to object or reject at any stage
of testing and inspection. A written letter of abjection shall be sent to the 3" party
entity and evidence to the contrary of any issues shall be provided, and if needed, the
tests shall be repeated. - '
The supplier is requested to inform the purchaser in written of the production time
schedule and of testing time, duration and location in advance allowing enough time
(not less than 5 weeks) for travel arrangements. '
The supplier shall bear all costs of inspection including (fees of third party, all travelling
and accommodation. .
The Supplier shall provide the Purchaser with full reports and results of all tests
performed during this inspection, for the performance tests specified above the report
format should be according to Test Report Format OIML R 49-3.
The Purchaser may require the Supplier to carry out any test and/or inspection not
required by this Contract but deemed necessary to verify that the characteristics and
performance of the Goods comply with the technical specifications and standards under
this Contract, provided that the Supplier’s reasonable costs and expenses incurred in the
carrying out of such test and/or inspection shall be added to this Contract Price. Further,
if such test and/or inspection impede the progress of manufacturing and/or the

supplier’s performance of its other obligations under this Contract, due allowance will
pp P ATEe: X
. \
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Class (B or C) 1/2" Dry Water Meters

be made in respect of the delivery dates and completion dates and the other obligations
so affected, ) ,

The goods should bé inspected beforé each shipment; the supplier is requested to call
the chosen Third Party Company to attend and witness the inspection to verify quality,
quantity, packing, marking and loading and de'livery to( )warehousesin({ )-lordan.
The Purchaser may teguire the Supplier to carry out any test and/or Inspection not required
by this Contract but deemed necessary to-verify that the characteristics and performance of
the Goods comply with the technical specifications and standards under this Contract,
provided that the Supplier’s reasonable costs and expenses incurred in the carrying out of
such test and/or Inspection shall be added to this Contract Price. Further, if such test and/or
inspection impede the progress of manufacturing and/or the Supplier's performance of its
other obligations under this Contract, due allowance will be made in respect of the delivery
dates and completion dates and the other obligations so affected.
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|. Electrical and SCADA

1.1 Water Pump Station

1.1.1 Standards and Regulations
All electrical work should be done to the requirements of national technical specifications, in

addition to the international codes. These standards are:
General Technical Specifications for Buildings, Electrical Installations, Part 3 Ministry
of Public Works and Housing, Jordan.
Jordanian Electrical Codes.
Requirements for Electrical Installations for Buildings (IEE Wiring Regulations),
published by the Institute of Electrical Engineers — London (UK).
International Electro-technical Commission (IEC) Standards.
British Standards Institute (BSEN)
IES/CIBSE Illumination codes.
National Fire Protection Association (NFPA)
Civil Defense Fire Department.
The Client Requirements.
The electricity company regulations and requirements

1.1.2 Pump Station Facilities

1.1.2.1 Power Transformer

1.

2

3.

6.

7.

Design of power transformer to provide power for the electrical installations of pump
station.

The capacity of the transforms shall be determined after estimation of the demand load
of the project.

A letter shall be issued by the Client /Consultant to the related electricity company
describing the electrical load of the project and requesting the power supply to energise
the project.

The Contractor shall coordinate with the related Electricity Company to supply and
install the power transformer in its location within the pump station site.

A provisional sum will be allocated in the BOQ for the transformer item to be paid
through it.

The price of this item is equal to the total costs required by the electricity company, in
addition to that 10% shall be paid to the Contractor as overhead and profit.

All Civil works needed for installation the transformer will be paid for the Contractor
as lump sum price.

1.1.2.2 Main Distribution Board

1

2.

Design of main distribution board (MDB) to be installed in the electric room of the
pump station building.
The main distribution board shall include the following compartments:

o Compartment for energy meter which is supplied and erected by the electricity
company.
Compartment for main moulded case circuit breaker incomer.
Compartment for outgoing moulded case circuit breakers
Compartment for the UPS and 24VDC batteries and charger.
Compartment for the capacitor bank.
All power, control and monitoring devices, indication lam
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1.1.2.3 Control Panels

e Design control panels (CP), one for each pump. The purpose of these control panels is
to provide power and control the operation of the pumps’ motors and these control
panels shall be installed inside the electric room of the pump station building.

e Each control panel includes busbar, main moulded case circuit breaker, starter, power,
control and monitoring devices, four-way selector switch (Local, Off, Site, SCADA),
On/Off push buttons, indication lamps etc.

e The control panels enclosures shall be part of the main distribution board.

1.1.2.4 Local Control Panels

e Design local control panels (LCP) to be installed near the pumps and their motors and
control the operation of the pumps’ motors.

e Local control panel comprises isolator rated as per the machine load, emergency stop,
On/Off push buttons, indication lamps.

1.1.2.5 Earthing System

e Design of an earthing system for the pumping station to achieve an earth resistance not
more than 2 ohms.

e Earthing system includes earthing rods, earthing conductor connects the main earthing
rod with the earthing busbar inside the main distribution board, earthing pits, round
conductor connecting the earthing rods.

e Designer shall prepare earthing calculations using adequate calculation method to
achieve the number of earthing rods and earthing pits around the pump station building
in addition to the size of earthing round conductor.

1.1.2.6 Lightning System

e Design of lightning system for the pumping station and other buildings to achieve an
carth resistance not more than 10 ohms.

e The lightning system includes air terminals and a lattice of tape conductors, down
conductors, earthing rods, earthing conductors, earthing pits.

e Designer shall prepare the risk analysis to determine if the structure(s) need lightning
system or not.

e Lightning protection system shall comply with the requirements and recommendations
of BS EN/IEC 62305-1:2011 & IEC 62305-2:2011 standard with the relevant parts and
sections.

1.1.2.7 Distribution Board

e Design of 3 phase distribution board for the pump station building to provide power for
lighting, power, and AC circuits.

e Distribution board includes main isolator rated 100Amp,10A MCBs for
lighting,16 Amp MCBs for sockets and 20Amp/25Amp MCBs for AC and Water
heaters. Each AC and water heater shall have separate circuits.

o Also, any other separate building such as the Guard house shall have its own
distribution board.

1.1.2.8 Main and Branch Low Voltage Power Cables

e Design and calculate the size of power cables between the transformer and the main
distribution board (MDB) in addition to the branch power cables between the control
panels and the related motors.

e Design and calculate the size of all branch power cables between the main distribution
board (MDB) and the electrical panels.

e Cables inside electric and pumps rooms shall be installed in concrete trenches. When
cables leave the trench and are connected to the terminal box of the motw,shQuld

be installed on galvanized cable ladder or galvanized coverew o
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e Main power cables from the transformer and diesel generator to the automatic transfer
switch (ATS)shall be single core, copper conductor, XLPE insulated, aluminium wire
armoured, and PVC sheathed.

e Main power cable from the automatic transfer switch (ATS) to the main distribution
board shall be single core, copper conductor, XLPE insulated, aluminium wire
armoured, and PVC sheathed.

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

e Outdoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC
sheathed non armoured.

e All outdoor power cables shall be installed inside UPVC pipes.

o If for limited cases where cables will be installed directly buried, they shall be
armoured.

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

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

1.1.2.9 Control, Signal and Instrumentation Cables

All control, signal and instrumentation cables which shall be installed between the motors,

pumps, instruments and measuring devices and the related electrical and PLC panels shall be

mentioned as an item in the BOQ. The contractor shall prepare a shop drawing for the types,
sizes and routes of these cables.

1.1.2.10 Trenches for Power Cables

e Indoor concert trenches shall be located underneath the electrical panels and between
the control panels and motors with size (Depth X Width) (60X60) cm. These indoor
concrete trenches are covered by galvanized chequer plates.

e Outdoor cables trenches shall have 80cm depth, laying of cables inside100mm UPVC
conduits, soft sand below and above the UPVC conduit, solid concrete blocks, warning
tape, and finally compacted backfilling.

1.1.2.11 Electrical Manholes

e Electrical concrete manholes (80 x 80 x 80) dimensions for outdoor installation cables
with medium-duty steel covers.

e Spacing between manholes shall not be more than 50 meters.

1.1.2.12 Indoor Lighting

o Pump station building and the related buildings shall be furnished with lighting points
which include PVC conduits, wiring, lighting switches, and lighting fixtures.

o Lighting points shall be 3 wire systems with 2.5mm?2 wire size.

e The following table presents the types of lighting fixtures and the required illumination
for the relative spaces:

Table 0-1 types of lighting fixtures and the required illumination for the relative spaces
Space Lighting Level | Luminaire
(LUX)

Pumps Hall 300 | High bay LED lighting fixture with efficacy min. 120
lumen/watt, heavy die- cast aluminium, 4000K, IP-54.

Electrical 400 .LED lighting fixture, min 120 lumen/w, 4000K, H%ZO
Room o PV \
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Operator 500 .LED lighting fixture, min 120 lumen/w, 4000K, IP-20
Room

1.1.2.13 Emergency Lighting

e Emergency lighting fixtures shall be provided for the buildings and shall comprise exit
and escape route luminaries to facilitate the safe evacuation of personnel from any
building or major "dry" structure in the event of power failure.

e Emergency lighting shall be provided in any area where work may be required during
such a power failure.

e Emergency luminaries shall be LED types with self-contained battery/charger/inverter
modules.

e Emergency luminaries shall be capable of not less than 3 hours operation.

1.1.2.14 External Lighting

e Design of external lighting poles along the roads and the boundary of the pump station.

e Lighting poles shall be 7 meters height with 150watt LED luminaire.

e The spacing between lighting poles shall be 25 meters.

e Design of external lighting control panel (ELCP) including main MCCB incomer,
number of outgoing MCCBs with rating not less 25 Amp., contactor, photocell and
timer with 3-way selector switch (Manual, Off, Automatic).

e Each circuit shall serve 10 lighting poles as maximum.

e The ELCP shall be supplied by power from the main distribution board.

e Design of power cables with size not less than 4x16 mm2 CU/XLPE/SWA/PVC
between the lighting poles.

1.1.2.15 Lighting Calculations
Appropriate lighting calculation software shall be used for indoor and external lighting to
determine the adequate number of lighting fixtures and verify the LUX level.

1.1.2.16 Sockets

e Pump station building, and related buildings shall be furnished with sockets outlets and
their points which include PVC conduits and wiring.

e The sockets points shall be 3 wire systems with 2.5mm2 size. For AC and water heaters,
3x4 mm?2 wiring shall be used. For external installations, galvanized conduits shall be
used.

1.1.2.17 Isolators

e Any mechanical machine inside or outside the pump station building such as AC units,
fans, crane, service pump...etc shall be equipped with isolator (disconnect switch) for
maintenance and isolation purpose.

e The rating of the isolator shall be suitable to the related machine.

1.1.2.18 Fire Alarm System

Conventional fire alarm & detection system for the pump station building and the related

buildings shall be designed as per the requirements of Civil Defense department. Fire alarm
system main components:

Fire Alarm Control Panel

Smoke detectors

Heat detectors

Manual call stations

Visual / Sounder alarms

Wiring and conduits \D M



1.1.2.19 Satellite System
Guard house building shall be furnished with satellite dish of 80cm installed on the building

roof, RJ6 wiring inside PVC conduit from the roof to appropriate point inside building.

1.1.2.20 Programmable Logic Controller (PLC)

Design of programmable logic controller (PLC) to be installed in the electric room. The
function of this PLC is to monitor and control the operation and status of the
electromechanical equipment such as motors, pumps, and instruments, level meters,
flow meters, actuated valves. Etc.

Programmable logic controller (PLC) comprise enclosure with power supply, central
processing unit (CPU), Digital input/output modules. Analogue input /output modules,
communication module.

Consultant shall prepare full detailed design for the PL.C and prepare a list of the digital
and analogue inputs/outputs which are related to the pumps and related devices and
instruments with additional spare I/Os not less than 25% of the used I/Os.

The PLC shall be supplied by power from the UPS of the main distribution board.

The PLC shall be linked with the SCADA system via one of the following media:
Long Term Evolution (LTE)4TH Generation technology with modem.

Fiber Optic Cables with fiber optic/ethernet switch

1.1.2.21 Instruments and Measuring Devices
Design all needed measuring devices such as flow meters, level meters, pressure transmitters,

flow switches etc. All power and control wiring between these devices and their related panels
and PLC shall be provided and executed by the Contractor. All instruments shall be supplied
by power from the UPS of the main distribution board. The following instruments shall be

installed:

Pressure transmitter (4-20 mA) on the main suction pipe.

Pressure transmitter (4-20 mA) on the main discharge pipe.

Pressure transmitter (4-20 mA) on the suction pipe of each pump.

Pressure transmitter (4-20 mA) on the discharge pipe of each pump.

Flow switch on the suction pipe of each pump.

Ultrasonic level meter on the top of the treated water reservoir.

Electromagnetic flow meter on the main discharge pipe.

Electromagnetic flow meter on the main suction pipe which is coming from the treated
water reservoir.

Platinum Resistance Thermometer (PT100)

PT 100 sensors shall be installed in the front and rear bearings of each pump in addition
to the three windings of each motor to measure the temperatures and send them to the
related PLC as analogue signals.

1.1.2.22 Valves with electrical actuators
Some valves are electrically operated and equipped with electrical actuators as per the

mechanical drawings and details. The following valves are usually equipped with electrical

actuators:

Valve on the suction pipe of each pump.

Valve on the discharge pipe of each pump.

Valve on the main suction pipe of the pumps.

Valve on the main discharge pipe of the pumps.

Any other valves shown in the mechanical drawings.
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Each valve actuator must incorporate local controls for Open, Close and Stop operation and a

Local/Stop/Remote mode selector switch and working as follows:

e Local mode: The valve can be opened/closed from the site only via local controls.

e Stop mode: The valve is stopped, and no action can be done either locally or remotely.

e Remote mode: The valve can be opened/closed via SCADA selector soft key (Auto,
Manual) and shall have two options:

(@]

o]

Option 1: In the Remote mode, and the SCADA selector soft key in Auto mode,
the valve shall be opened/closed automatically according to the operation of the
pump.

Option 2: In the Remote mode, and the SCADA selector soft key in Manual
mode, the valve shall be opened/closed manually by the SCADA operator.

1.1.2.23 Fiber Optic Cable
Design of single mode fiber optic cable (8 fibers) to be connected between the PLCs inside the

pump station and the main SCADA system. The fiber optic cable shall be installed inside 75
mm UPVC pipe in the same trench of the pipelines. Work shall include the needed fiber optic

splices (joints) and manholes.

1.1.2.24 On-Grid Photovoltaic Solar System
e Engineer shall prepare and submit for the Client feasibility study for installation On-
Grid Photovoltaic Solar system for the pump station site with adequate kWp taking into
consideration the payback for the system shall not be more than 7 years.
e If the result of the study is feasible, then the Consultant shall design an On-Grid
Photovoltaic solar system for the pump station site.

o]

O

Consultant shall submit the following:
Product Datasheet: For each type of product indicated. Include dimensions;
shipping, installed, and weights of elements; and data on features, ratings, and
performance.
Design drawings and calculations.
Detail equipment assemblies and indicate dimensions, weights, method of field
assembly, components, and location and size of each field connection. Show
access and workspace requirements and required clearances.
Wiring Diagrams for Power, signal, and control wiring. Details of internal &
interconnecting wiring and differentiate between manufacturer-installed and
field-installed wiring.
Qualification Data for qualified testing agency.
The system shall include PV panels, steel structure for rooftop mounting, all
required supports and civil works according to wind and snow design
calculations, DC cables, AC cables, control cables, cable trays, conduits, DC/AC
Inverters, circuit breakers, electrical distribution boards, connecting the system
with the power system in the buildings, and all accessories required to complete
the work.
The PV system shall be considered as an optional item in BOQ.

1.1.3 Pumps and Motors

Pumps are characterized by the flow(Q) in m3/hr and head (H) in (m). The electrical power in
Kilowatt (KW) absorbed by the pump depends on the pump's flow, head and efficiency.

The following formula is used to calculate the absorbed power by the pump:




Motor rated power (KW) Pmotor = (P/motor efficiency) x1.2

1.1.4 Operation of Pumps
Each pump should be operated manually or automatically from either of three locations.

e Local control panel (LCP)
e Control panel (CP)
e SCADA




Table 0-2 Methods of Operation for the Pumps

e NA: Not Active
e P.B: Push Button

e SCADA: Supervisory, Control and Data Acquisition

e CP: Control Panel
e [.CP: Local Control

1.2 Reservoir

Panel

1.2.1 Standards and Regulations
All electrical work should be done to the requirements of national technical specifications, in
addition to the international codes. These standards are:

CP Selector Switch CpP LCP SCADA Emergency | Description
P.B P.B Selector Soft Stop
Key
Local Off Site SCADA Auto | Manual
Active | NA NA NA Active N. A NA NA Active Manual
Operation
P.B AT CP
NA NA | Active NA NA Active NA NA Active Manual
Operation
P.B AT
LCP
NA NA NA Active NA NA NA | Active Active Manual
Operation
via SACDA
NA NA NA Active NA NA Active | NA Active Fully
Automation
Notes:

e General Technical Specifications for Buildings, Electrical Installations, Part 3 Ministry

of Public Works and Housing, Jordan.

e Jordanian Electrical

1.2.2 Reservoir Facilities

1.2.2.1 Power Supply

Codes.

Requirements for Electrical Installations for Buildings (IEE Wiring Regulations),
published by the Institute of Electrical Engineers — London (UK).

International Electro-technical Commission (IEC) Standards.
British Standards Institute (BSEN)
IES/CIBSE Illumination codes.
The Client Requirements.
The Electricity Company and the public guidelines and regulations must be observed.

e Supply and install power supply to provide power for the electrical installations of the

reservoir.

e Coordination with Irbid District Electricity Company shall be conducted for this

purpose.

e A provisional sum will be allocated in the BOQ for the power supply item

through it.

e The price of this item is equal to the total costs required by the e/egf:fl

addition to 10% shall be paid to the Contractor as overhead a




1.2.2.2 Main Distribution Board

Main distribution board (MDB)is designed to be installed in the electrical room of the
reservoir site.

Main distribution board comprises compartment for main moulded case circuit breaker
incomer, compartment for the UPS and compartment for outgoing moulded case circuit
breakers.

1.2.2.3 Earthing System

Design of an earthing system for the reservoir building to achieve an earth resistance
not more than 2 ohms.

Earthing system includes earthing rods, earthing conductor connects the main earthing
rod with the earthing busbar inside the main distribution board, earthing pits, round
conductor connecting the earthing rods.

Designer shall prepare earthing calculations using adequate calculation method to
achieve the number of earthing rods and earthing pits around the pump station building
in addition to the size of earthing round conductor.

1.2.2.4 Distribution Board

Design of 3 phase distribution board for the Guard and electrical building to provide
power for lighting, power, and AC circuits.

Distribution board includes main isolator rated 100Amp,10A MCBs for
lighting,16Amp MCBs for sockets and 20Amp/25Amp MCBs for AC and Water
heaters. Each AC and water heater shall have separate circuits.

1.2.2.5 Main and Branch Low Voltage Power Cables

Design and calculate the size of power cable between the power supply and the main
distribution board (MDB).

Design and calculate the size of all branch power cables between the main distribution
board (MDB) and the distribution boards.

Main power cable from the power supply to the main distribution board shall be
multicore, copper conductor, XLPE insulated, and PVC sheathed, armoured.

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

Outdoor power cables shall be multicore, copper conductor, XLPE insulated, and PVC
sheathed non armoured.

All outdoor power cables shall be installed inside UPVC pipes.

If for limited cases where cables will be installed directly buried, they shall be
armoured.

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

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

1.2.2.6 Control, Signal and Instrumentation Cables
All control, signal and instrumentation cables which shall be installed between the instruments

and measuring devices and the related electrical and PLC panels shall be mentioned as an item
in the BOQ. The contractor shall prepare a shop drawing for the types, sizes and routes of these

cables.




1.2.2.7 Trenches for Power Cables
Outdoor cables trenches shall have 80cm depth, laying of cables inside100mm UPVC
conduits, soft sand below and above the UPVC conduit, solid concrete blocks, warning tape,
and finally compacted backfilling.

1.2.2.8 Electrical Manholes
o Electrical concrete manholes (80x80x80) dimensions for outdoor installation cables
with medium duty steel covers.
e Spacing between manholes shall not be more than 50 meters.
1.2.2.9 Indoor Lighting
e Guard houses and electrical buildings shall be furnished with lighting points which
include PVC conduits, wiring, lighting switches, and lighting fixtures.
e The lighting points shall be 3 wire system with 2.5mm? wire size.
The following table presents the type of lighting fixtures and the required illumination for the
relative spaces:

Table 0-3 Type of Lighting Fixtures and the Required Illumination for the Relative Spaces

Space Lighting Level Luminaire
(LUX)
Guard Room 400 LED lighting fixture, min 120 lumen/w, cri>80,
4000K, IP-20
Electrical Room 400 LED lighting fixture, 40-watt, min 120 lumen/w,
.cti>80, 4000K, 1P-20

1.2.2.10 Emergency Lighting

e Emergency lighting should be designed and provided for the building and shall
comprise exit and escape route luminaries to facilitate the safe evacuation of personnel
from any building or major "dry" structure in the event of power failure.

e [Emergency lighting shall be provided in any area where work may be required during
such a power failure.

e The emergency luminaries shall be LED units with self-contained
battery/charger/inverter modules. The emergency luminaries shall be capable of not
less than 3 hours operation.

1.2.2.11 External Lighting

e Design of external lighting poles along the roads and the boundary of the reservoir site.

e Lighting poles shall be 7 meters height with 150-watt LED luminaire.

e The spacing between lighting poles shall be 25 meters.

o Design of external lighting control panel (ELCP) including main MCCB incomer,
number of outgoing MCCBs with rating not less 25 Amp., contactor, photocell and
timer with 3-way selector switch (Manual, Off, Automatic).

e [Each circuit shall serve 10 lighting poles as maximum.

e The ELCP shall be supplied by power from the main distribution board.

e Design of power cables with size not less than 4x16 mm2 CU/XLPE/SWA/PVC
between the lighting poles.

1.2.2.12 Lighting Calculations
Appropriate lighting calculation software shall be used for indoor and external lighting to




1.2.2.13 Sockets
Guard houses and electrical buildings shall be furnished with sockets outlets and their points

which include PVC conduits and wiring. The sockets points shall be 3 wire system with

2.5mm?2 size. For AC and water heaters, 3x4 mm2 wiring shall be used. For external
installations, galvanized conduits shall be used.




1.2.2.14 Isolators
e Any mechanical machine inside or outside Guard house and electrical building such as
AC units, fan, service pump...ete shall be equipped with isolator (disconnect switch)
for maintenance and isolation purposes.
e The rating of the isolator shall be suitable to the related machine.
1.2.2.15 Satellite System
Guard house building shall be furnished with satellite dish of 80cm installed on the building
roof, RJ6 wiring inside PVC conduit from the roof to appropriate point inside building.

1.2.2.16 Programmable Logic Controller (PLC)

e Design of programmable logic controller (PLC) to be installed in the electric room. The
function of this PLC is to monitor and control the operation and status of the
electromechanical equipment and instruments such as level meters, flow meters,
actuated valves. Etc.

e Programmable logic controller (PLC) comprise enclosure with power supply, central
processing unit (CPU), Digital input/output modules. Analogue input /output modules,
communication module.

e Consultant shall prepare full detailed design for the PLC and prepare a list of the digital
and analogue inputs/outputs which are related to the devices and instruments with
additional spare 1/Os not less than 25% of the used 1/Os.

e The PLC shall be supplied by power from the UPS of the main distribution board.

e The PLC shall be linked with the SCADA system via one of the following media:

o Long Term Evolution (LTE)4TH Generation technology with modem.
o Fiber Optic Cables with fiber optic/ethernet switch
1.2.2.17 Instruments and Measuring Devices
Design of all needed measuring devices such as flow meters, level meters, pressure transmitters
etc. All instruments shall be supplied by power from the UPS of the main distribution board.
The following instruments shall be installed:

e Ultrasonic level meter on the top of compartment 1 of the reservoir.
e Ultrasonic level meter on the top of compartment 2 of the reservoir.
e Electromagnetic flow meter on the main outlet pipe of the reservoir.
1.2.2.18 Valves with electrical actuators
Some valves are electrically operated and equipped with electrical actuators as per the

mechanical drawings and details. The following valves are usually equipped with electrical
actuators:

Valve on the main inlet pipe to the reservoir
Valve on the main inlet pipe to compartment 1 of the reservoir
Valve on the main inlet pipe to compartment 2 of the reservoir
Valve on the main outlet pipe from compartment 1 of the reservoir
Valve on the main outlet pipe from compartment 2 of the reservoir
e Valve on the main outlet pipe from the reservoir
Each valve actuator must incorporate local controls for Open, Close and Stop operation and
Local/Stop/Remote mode selector switch and working as follows:

e TLocal mode: The valve can be opened/closed from the site only via local controls.
e Stop mode: The valve is stopped, and no action can be done either locally or remotely.

Manual) and shall have two options:




o Option 1: In the Remote mode, and the SCADA selector soft key in Auto mode,
the valve shall be opened/closed automatically according to the operation of the
pump.

o Option 2: In the Remote mode, and the SCADA selector soft key in Manual
mode, the valve shall be opened/closed manually by the SCADA operator.

1.2.2.19 Fiber Optic Cable
Design of single mode fiber optic cable (8 fibers) to be connected between the PLCs inside the

pump station and the main SCADA system. The fiber optic cable shall be installed inside 75
mm UPVC pipe in the same trench of the pipelines. Work shall include the needed fiber optic

splices (joints) and manholes.

1.2.2.20 On-Grid Photovoltaic Solar System

Engineer shall prepare and submit for the Client feasibility study for installation On-
Grid Photovoltaic Solar system for the pump station site with adequate kWp taking into
consideration the payback for the system shall not be more than 7 years.

If the result of the study is feasible, then the Consultant shall design an On-Grid
Photovoltaic solar system for the pump station site.

Consultant shall submit the following:

o Product Datasheet: For each type of product indicated. Include dimensions;
shipping, installed, and weights of elements; and data on features, ratings, and
performance.

o Design drawings and calculations.

o Detail equipment assemblies and indicate dimensions, weights, method of field
assembly, components, and location and size of each field connection. Show
access and workspace requirements and required clearances.

o Wiring Diagrams for Power, signal, and control wiring. Details of internal &
interconnecting wiring and differentiate between manufacturer-installed and
field-installed wiring.

o Qualification Data for qualified testing agency.

The system shall include PV panels, steel structure for rooftop mounting, all required
supports and civil works according to wind and snow design calculations, DC cables,
AC cables, control cables, cable trays, conduits, DC/AC Inverters, circuit breakers,
electrical distribution boards, connecting the system with the power system in the
buildings, and all accessories required to complete the work.

The PV system shall be considered as an optional item in BOQ.

1.3 Chambers along the Pipeline

1.3.1 Chamber Facilities

Usually, chambers along the pipeline comprises at least one of the following devices:

Butterfly Valve (BFV)

Electromagnetic flow meter (EMFM) measures the rate flow in m3/hr and the
accumulative flow in m3

Flow Control Valve (FCV)

Pressure Reducing Valve (PRV)

Pressure Transmitter: At the upstream and downstream of each pressure reducing valve
there will be installed pressure transmitter which will measure the pressure and trapsmit
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1.3.2 Chamber Electrical Panel
Chamber Electrical Panel (CEP) will provide power and control the buiterfly valve, flow

control valve and electromagnetic flow meter. Chamber Electrical Panel (CEP) will have its

own cabinet with two compartments:

Power compartment which comprises main incoming circuit breaker, outgoing circuit
breakers, busbar, three-way selector switch (Local, off, Remote/SCADA) for each
valve, open/close push buttons, instruments, UPS ... etc.

PLC compartment which comprises the DC power supply, central processing unit
(CPU), Input/Output modules, LTE (4G) communication module with antenna.

The PLC will be communicated with the SCADA system via LTE(4G) network which
is installed by the service provider.

Chamber Electrical Panel (CEP) will be installed inside small electric room, dimensions
(LxWxH) 2x2 2.5 meters or installed outdoor near the chamber.

If the chamber electric panel is outdoor type, the enclosure shall be stainless steel 304
grad and the ingress protection shall be IP66.

1.3.3 Concrete Base
For outdoor installation, the chamber electrical panel should be installed on fair face reinforced

concrete base with the following characteristics:

The concrete base shall be reinforced by 12mm diameter steel bars,150mm spacing.
The steel strength shall be grade 60.

The concrete strength shall be grade 25 MPa.

Concrete blinding,10cm thickness and 15 MPa strength.

The concrete base shall be cured with water for three days twice per day (morning and
evening).

The shuttering shall not be removed before 48 hours.

The base shall be equipped with UPVC pipes for interring and outgoing of power
cables.

1.3.4 Chamber PLC Input/ Output
The following tables present the inputs/outputs of the PLC inside chamber electrical panel.




Table 0-4 Inputs/Outputs of the PLC Inside Chamber Electrical Panel

DIGITAL
INeUT | D/I NO. DESCRIPTION
| MODULE
DI BUTTERFLY VALVE 1 OPENED
DI2 BUTTERFLY VALVE 1 CLOSED
DI3 BUTTERFLY VALVE 1 FAULT
DI4 FLOW CONTROL VALVE OPENED
g| Db FLOW CONTROL VALVE CLOSED
~g | D FLOW CONTROL VALVE FAULT
2 DI7 FLOWMETER (EMFM) PULSE/COUNTER
33| s MAIN SUPPLY FAULT
g | D9 DC/UPS FAULT
o | DIT0 | BUTTERFLY VALVE 2 OPENED

DI BUTTERFLY VALVE 2 CLOSED
D12 BUTTERFLY VALVE 2 FAULT
D3 PRESSURE TRANSMETER 1 (INDICATION)
DI14 PRESSURE TRANSMETER 2 (INDICATION)
DI15 SPARE INPUT

D16 SPARE INPUT
DIGITAL

outPur | D/O NO. DESCRIPTION

MODULE

DO1 OPEN COMMAND BUTTERFLY VALVE 1
D02 CLOSE COMMAND BUTTERFLY VALVE 1
DO3 OPEN COMMAND BUTTERFLY VALVE 2

ggg DO4 | CLOSE COMMAND BUTTERFLY VALVE 2
gE | DO5 | SPARE OUTPUT

So8 | D06 | SPARE OUTPUT
DO7 | SPARE OUTPUT
DO8 | SPARE OUTPUT

ANALOG

INPUT | A/I NO. DESCRIPTION

MODULE
Al FLOW CONTROL VALVE POSITION (0—100%)
A2 EMFM FLOW SIGNAL

o A3 EMFM ACCUMULATIVE FLOW
BB | A4 PRESSURE TRANSMETER 1 (READING)
SZE | AS PRESSURE TRANSMETER 2 (READING)
o A6 | SPARE INPUT

Al7 SPARE INPUT
Al8 SPARE INPUT
ANALOG
outPuT | A/O NO. DESCRIPTION

AO1 OPEN COMMAND FLOW CONTROL VALVE
AO2 CLOSE COMMAND FLOW CONTROL VALVE
AO3 SPARE INPUT
AD4 SPARE INPUT

A/0 CARD 1
4 ANALOG
OUTPUTS




1.3.5 Modulating Flow Control Valves
The modulating flow control valves inside the various chambers can be opened to flow water

to the desired consumers. These valves will comprise modulating actuators to control the
opening of the valve. Controlling the opening of this valve will control the water flow to the
targeted zone depending on the desired flow rate.

These flow control valves will have three positions:

e Position 1: Fully opened to pass the water to the desired consumers and this will be
achieved by activation the open push button manually.

e Position 2: Fully closed to prevent water flow to the desired consumers and this will be
achieved by activating the close push button manually.

e Position 3: Partially opened to control the water quantity based on flow rate and this
will be achieved by activating the modulating actuator via the feedback reading from
the electromagnetic flowmeter which is installed beside the flow control valve.

The priorities for activation of the modulating gates are shown in the following table.

Table 0-5 Priorities for Activation of The Modulating Gates

Priority Status Case Device Operation
1 Fully Opened | Flow water to Open Push Manually
the desired Button
consumers
2 Partially Flow water to EMFM Automatic based on the
Opened the consumers feedback flow rate signal
at desired flow
3 Fully Closed | Prevent water Close Push Manually
flow to the Button
desired
consumers

1.3.6 Control and Operation of Modulating Flow Control Valves
Fach actuated flow control valve actuator must incorporate in its electrical panel
Local/OFF/Remote mode selector switch with Open, Close push buttons and works as follows:

e Local mode: The valve can be opened/closed locally from the chamber electrical panel
only via the push buttons.

e OFF mode: The valve is stopped, and no action can be done either locally or remotely.

e Remote mode: The valve can be opened/closed via SCADA selector soft key (Auto,

Manual) and shall have two options:
o Option 1: In the Remote mode and the SCADA selector soft key in Auto mode,
the valve shall be partially opened/closed according to the flow quantities.
o Option 2: In the Remote mode and the SCADA selector soft key in Manual
mode, the valve shall be opened/closed manually by the SCADA operator.
Each flow control valve will be operated manually or automatically from either of two

e Chamber Electrical Panel (CEP)
e SCADA
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The following table presents the methods of operation for the modulating flow control valve.

Table 0-6 Methods of the Operation for the Modulating Flow Control Valves

Cep Selector Switch Cep (P.B) Scada Selector Soft Description
Key
Local Off Remote Auto Manual
NA Active NA NA NA NA Valve Is Stopped
NA NA Active NA Active NA Fully Automation
Partially Open Via
(Emfm).
NA NA Active NA NA Active Manual Operation
Via Scada
Active NA NA Active NA NA Manual Operation
P.B At Cep
Notes:

NA: Not Active

P.B: Push Button

SCADA: Supervisory Control and Data Acquisition
CEP: Chamber Electrical Panel

1.4 Pressure Transmitter

At the upstream and downstream of each pressure-reducing valve there will be installed
pressure transmitter, which will measure the pressure and transmit this value to the related PLC
then to SCADA system as 4-20mA.

1.5 Butterfly Valves

The Butterfly valves inside the various chambers are usually considered open to flow water to
the desired consumers. In case of emergency cases for maintenance purposes or to isolate the
targeted consumers, the butterfly valves shall be closed.

1.6 PLC I/O List for Pump Station

See Annex 1.

1.7 PLC I/O List for Reservoir

See Annex 2.




Annex |: PLC /O List for Pump Station

DIGIT
gouem | VI | b/ AL | D/ i
i | INPUT x | DESCRIPTION SN e RRPEETLS
MODU MODU | O.
E 0. MODU | O.
LE e LE
i MOTOR
o WINDING 1
DI PUMP ; START Al | TEMPERATUR
1 OFF/READY PUMP I E
b MOTOR
o WINDING 2
DI 5 STOP Al | TEMPERATUR
2 PUMP RUN PUMP 2 E
& SPARE MOTOR
o | OUTPUT | WINDING 3
DI Al | TEMPERATUR
3 PUMP FAULT 3 = 3 E
PUMP 5 SPARE ; PUMP FRONT
DI OPERATION o | outPuT | G| | Al BEARINGS
4 | (LOCAL, SITE, A %S| &| 4 | TEMPERATUR
SCADA) x| = E
MOTOR SPARE | © | 2 PUMP  REAR
DI Wi D 2| a BEARINGS
5. | CEvERRATTIR 5 g 5 TEMPERATU[E{:
E ALARM/TRIP )
PUMP  FRONT 5 SPARE | 3
BEARINGS HIGH o | OuTPUT
= DI | TEMPERATURE : Al
= 6 ALARM/TRIP 6 | SPAREINPUT
o > PUMP  REAR w1 SPARE
= = | 8 BEARINGS HIGH 5| o | ourpur
= S| 2| DI| TEMPERATURE | 5| 5 | 4 Al
= |4 =2z ALARM/TRIP | % | © 7 | SPARE INPUT
g &| &, [tow sucrion| ©| E [ D SPARE i
e €| & |y | PRESSURB/ALA | 2| 2| O | OUTPUT g | SPAREINPUT
3 % ° RM/TRIP o8
A~ HIGH "1 b SPARE
- DISCHARGE o | OUTPUT PUMP
a8 DI | PRESSURE/ALA 5 Al SUCTION
9 RM/TRIP 9 PRESSURE
PUMP FLOW/NO D SPARE PUMP
DI | FLOW/ALARM/T 0 | OUTPUT Al |  DISCHARGE
10 RIP 10 _ 10 PRESSURE
SOFT m SPARE | &
STARTER/VFD o | oureur | &
DI | MEASUREMENT 4 = Al MOTOR
11 S gl glu CURRENT
D SPARE | § | &
DI O | OUTPUT | w | &l AI
12 SPARE INPUT 12 O | 2| 12| PUMPSPEED
D SPARE | = | &
DI O | OUTPUT | g | w | Al
13 SPARE INPUT 13 Z 13 | SPARE INPUT
D SPARE | ©
DI O | OUTPUT | 3 Al
14 SPARE INPUT 14 14 | SPARE INPUT
D SPARE
DI 0 | OuTPUT Al
5 SPARE INPUT 15 15 | SPARE INPUT
D SPARE
DI 0 | ouTPUT
16 SPARE INPUT 16
) £
za ez B
%O | % | 5] DI|MAINS SUPPLY = c,&“
= g 3- 1 FAULT \ O é}
g8 |&8|~ \< | £
X >
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PIPE OF THE

g

PUMPS
ELECTROMA
GNETIC
FLOWMETER
DI | LOW BUTTERY Al FLO%
e YOLIAGE 2 | SUCTION PIPE
OF THE
PUMPS  (IF
ANY)
N RESERVOIR
DI INVERTER 3 | COMPARTME
3 FAULT NT 1 LEVEL
7! RESERVOIR
DI 4 | COMPARTME
4 UPS FAULT NT 2 LEVEL
BATTERY i MAIN
DI CHARGER 5 | SUCTION PIPE
5 FAULT PRESSURE
ELECTROMAGN MAIN
ETIC DISCHARGE
i FLOWMETER i PIPE
s | PULSE/COUNTE : PRESSURE
R/AT MAIN
DISCHARGE
PIPE
ELECTROMAGN
ETIC
o FLOWMETER ki
7 | PULSE/COUNTE 5 | SPAREINPUT
R/AT MAIN
SUCTION  PIPE
(IF ANY)
RESERVOIR
ol LOW
g | LEVEL/ALARM/
STOP  SUPPLY Al
PUMPS 8 | SPAREINPUT
RESERVOIR
o HIGH
o | LEVEL/ALARM/
STOP FEED
PUMPS
DI
10 SPARE INPUT
DI
11 SPARE INPUT
DI
12 SPARE INPUT
DI
13 SPARE INPUT s
DI o
14 | SPAREINPUT ﬁ M
DI _ i v
15 SPARE INPUT P g).)\%i %g”
\ . C\"})\f;\c\l'ﬁ,)
. «\\4
DI \[ 252 /’_,/
16 SPARE INPUT -,
OPEN
& MOTORIZ
ra; @ ED
3 £ 5| D VALVE z MOTORIZED
B 8| £ MOTORIZED | 8| 5| O AT| 8| & VALVE
a < | = VALVE AT | = © | 1 | SUCTION | % | "5 PARTIALLY
Ol g SUCTION PIPE | S| & PIPE OF|© | £ (%) OPEN AT
a 5| A |DI|OFTHEPUMPIS | 5| & THE | 3 £ | AT | SUCTION PIPE
S e | 1 OPENED A PUMP S| 1 | OF THEPUMP
o MOTORIZED | D CLOSE MOTORIZED
= DI | VALVE AT 0 | MOTORIZ Al VALVE
2 | SUCTION _PIPE 2 ED 2 PARTIALLY
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OF THE PUMP IS VALVE (%) OPEN AT
CLOSED AT DISCHARGE
SUCTION PIPE OF THE
PIPE OF PUMP
THE
PUMP
MOTORIZED OPEN MOTORIZED
VALVE AT MOTORIZ VALVE
DISCHARGE ED PARTIALLY
PIPE OF THE D VALVE (%) OPEN/AT
PUMP IS 0 AT MAIN
OPENED 3 | DISCHAR SUCTION PIPE
GE PIPE OF THE
DI OF THE Al PUMPS
3 PUMP 3
MOTORIZED CLOSE MOTORIZED
VALVE AT MOTORIZ VALVE
DISCHARGE ED PARTIALLY
pp | PIPE OF THE D VALVE Al | @9 OPEN/AT
4 | PUMP IS 0 AT 1 MAIN
CLOSED 4 | DISCHAR DISCHARGE
GE PIPE PIPE OF THE
OF THE PUMPS
PUMP
OPEN
MOTORIZ
MOTORIZED ED
VALVE AT MAIN D VALVE
SUCTION  PIPE 0 | AT MAIN SPARE INPUT
OF THE PUMPS 5 | SUCTION
IS OPENED PIPE OF
DI THE Al
5 PUMPS 5
CLOSE
MOTORIZ
MOTORIZED ED
VALVE AT MAIN D VALVE
SUCTION  PIPE 0 | AT MAIN
OF THE PUMPS 6 | SUCTION
IS CLOSED PIPE OF
DI THE Al
6 PUMPS 6 | SPAREINPUT
OPEN
MOTORIZED ModoR o
VALVE AT MAIN
DI DISCHARGE D AP
0 | AT MAIN SPARE INPUT
7 | PIPE OF THE
s = 7 | DISCHAR
e GE PIPE
OF THE Al
PUMPS 7
CLOSE
MOTORIZED MOTOI%
VALVE AT MAIN . v
DI DISCHARGE Y
0 | AT MAIN
8 | PIPE OF THE
8 | DISCHAR
PUMPS IS
Lo GE PIPE
OF THE Al
PUMPS 8 | SPAREINPUT
PRTIALLY (%)
" OPEN /CLOSE
6 MOTORIZED
9 g VALVE AT
DI 2| A | SUCTION PIPE
9 SPARE INPUT % & | Ol | OF THE PUMP
O | = PRTIALLY (%)
| % OPEN /CLOSE
D < | £ MOTORIZED
0 o VALV AT
10 P it DISg{lARGE
DI | A OF\ THE
10 SPARE INPUT _,/': M| g8 ”)MEUMP
\ e [ \ - \_J\",__;‘;‘,f"'"
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PRTIALLY (%)

OPEN /CLOSE

D MOTORIZED

0 VALVE AT

0 MAIN

SUCTION PIPE

DI A | OF THE

11 SPARE INPUT 03 PUMPS

PRTIALLY (%)

OPEN /CLOSE

D MOTORIZED

0 VALVE AT

12 B

DISCHARGE

DI A | PIPE OF THE

12 SPARE INPUT 04 PUMPS

D SPARE

DI 0] A OUTPUT
13 SPARE INPUT 13 05

D SPARE

DI 0 A OUTPUT
14 SPARE INPUT 14 06

D SPARE

DI 0] A QUTPUT
15 SPARE INPUT 15 07

D SPARE

DI 0 A OUTPUT
16 SPARE INPUT 16 08
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Annex 2: PLC 1/O List for Reservoir

DIGIT
gquiem | P15 | b/ AL | D/ Agé‘“ Al
Egl'l; cl ~ovir 'L | pEscripmion | CUIES || \DESCRIPT: | iy I | DESCRIPTIO
HI o=l [N Ur | N ION Rrer| Ay N
NE| g | © MODU | 0. s Ho!
LE
OPEN
MOTORIZE ELECTROMA
b | P VALVE GNETIC
DI | MAINS ~ SUPPLY o | AT MAN Al | FLOWMETER
1 FAULT | | INLET OF 1 | FLOW /AT
THE MAIN INLET
RESERVOI PIPE OF THE
R RESERVOIR
CLOSE ELECTROMA
MOTORIZE GNETIC
b | P VALVE FLOWMETER
DI | LOW BUTTERY o | AT MAN Al | ACCUMULAT
2 VOLTAGE 5 | INLET OF 2 | IVE FLOW AT
THE MAIN INLET
RESERVOI PIPE OF THE
R RESERVOIR
OPEN
MOTORIZE
D VALVE ELECTROMA
b | AT MAIN GNETIC
INVERTER o | INLET OF Al | FLOWMETER
FAULT 3 | COMPART 3 | FLOW /AT
MENT 1 OF MAIN
THE OUTLET PIPE
DI RESERVOI OF THE
3 R RESERVOIR
" CLOSE
@ MOTORIZE ELECTROMA
= 2 i D VALVE - GNETIC
= 2 o & | p | AT MAN =5 FLOWMETER
a =R UPSFAULT | 2 8| o | NLET OF 2 | 5| A1 | AccUMULAT
S S| 8 S| || COMPART | G| | 4 | IVE FLOW AT
= = | & Q| B MENT2OF | = | & MAIN
2 g | = al A THE | < | < OUTLET PIPE
< =| DI 2 RESERVOI e OF THE
g 4 R RESERVOIR
OPEN
MOTORIZE
b | D VALVE
BATTERY o | AT MAIN Al
CHARGER FAULT ; OUTLET 5
OF THE RESERVOIR
DI RESERVOI COPARETME
5 R NT 1 LEVEL
CLOSE
ELECTROMAGNE :‘D’IO{,(ESE
TIC FLOWMETER D
DI z AT MAIN Al
PULSE/COUNTER )
Byl W : OUTLET 6
SUTLEL PR OF THE RESERVOIR
RESERVOI COPARETME
R NT 2 LEVEL
OPEN
MOTORIZE
RESERVOIR e Vm
COMPARTMENT
U LSy > e Al SPARE INPUT
7 | LEVEL/ALARM/A 7
CTIVATE  FEED 7 |Peobiet
Pl (S MENT 1 OF %
THE w,;\o) )
RESERVOI //; g O
R e -\",‘./”\);i :’f; A
\ ?ﬁxqi’\‘@
\ "\\"'.3'1 ,-n-'";(/
_




RESERVOIR
COMPARTMENT
2 LOW
LEVEL/ALARM/A
CTIVATE  FEED
PUMPS

CLOSE

RESERVOIR
COPARTMENT 1
HIGH
LEVEL/ALARM/S
TOP FEED PUMPS

DI

RESERVOIR
COPARTMENT 2
HIGH
LEVEL/ALARM/S
TOP FEED PUMPS

DI
11

SPARE INPUT

DI
12

SPARE INPUT

DI

SPARE INPUT

DI
14

SPARE INPUT

DI
15

SPARE INPUT

DI
16

SPARE INPUT

MOTORIZE
D VALVE
AT MAIN
D OUTLET
0] OF
8§ | COMPART
MENT 2 OF
THE
RESERVOI Al
R 8 | SPARE INPUT
D
O
9
D
(0]
10
D
0]
11
D
0O
12
D
0]
13
D
(0]
14
D
0O
15
D
0O
16
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Item
No.

Description

Unit | Quantity

Rate
(Euro)

Amount
(Euro)

Mechanical Works

Mluit stage centrifugal pumps

Supply, install, operate and commission six
Multi Stage centrifugal pumps (three of them
standby)with driving motor (3 phase 400 volts,
50 Hz, 3000 rpm) in the pumping station room.
The price for each pump shall also include
control cables from the new (MCC), (CP) and
(PLC) to the motors, dry run protection relay
with the necessary power, instrumentation and
control wiring to the (PLC) and (MDB) and (CP)
and accessories. The works include any
necessary civil works, cable trenches,
foundation for pumps and motors as per
Manufacturer's requirements, and the Engineer
instructions:

1l.a

Capacity of Q=150 m3/hr, H= 350 m head.

Akl dana

No.

1.b

Capacity of Q=100 m3/hr, H= 250 m head.
838 atda Adina

No.

1l.c

Capacity of Q=75 m3/hr, H= 400 m head.

uﬂ.\.)&;u.a.a

No.

Electrical Works

Main Distribution Panel including:
MCCB 3POLES 630Amp QTY2
MCCB 3POLES 400 Amp QTY4
MCCB 4POLES 100 Amp QTY2

No.

Supply,install and comission three new Control
Panels(VFDs) as per the required specifications
and engineer instructions

3.a

Variable Speed Drive 250kW 4 Jyadi 4a )

No.

2

3.b

Variable Speed Drive 132kW 3¢ ade Jiidi 4 ol

No.

2

Variable Speed Drive 160kW (w2 Jidii 4a ]

No.

2
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Automation & SCADA (transfer all signals to the
existing RTU/PLC) and the flow shall be
controlled through the existing PLC using the
VFD.

L.S LS

Electro-magnetic water meter

Supply, install, operate and commission
electromagnetic flowmeters on the discharge
pipeline. Price shall include power and control
cables through heavy duty galvanized conduits
between the Pressue transmitters and PLC
inside the electrical room, all as per
specifications, and Engineer's instructions. as
per Manufacturer's requirements, and the
Engineer

No. 3

pressure Transmitters

Supply, install, operate and commission
pressure transmitters on the discharge
pipeline,The price shall include Isolating Valve,
and all necessary fittings. Price shall include
power and control cables through heavy duty
galvanized conduits between the Pressue
transmitters and PLC inside the electrical room,
all as per specifications, and Engineer's
instructions.as per Manufacturer's
requirements, and the Engineer

No. 3
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