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Schedule of Requirements - Supply and Install Chlorine Gas Scrubber

SCHEDULE (A)

Description Unit Qty Delivery

Supply and Install Chlorine Gas Scrubber
for THE Old Hallabat pump station with a
capacity of one ton per hour including

1 | supply and install as well as testing and Number 1
commissioning, with all mechanical,
electrical, civil and chemical requirements
and all related accessories.

Supply and Install Chlorine Gas Scrubber
for Al-Alouk pump station with a capacity
of 50 kg per hour including supply and

2 | install as well as testing and Number 1
commissioning, with all mechanical,
electrical, civil and chemical requirements
and all related accessories.

Delivery and install all
works

within 5 months
Supply and Install Chlorine Gas Scrubber ( )

for Sarrout pump station with a capacity of
50 kg per hour including supply and install
3 ep . g p.p y . . Number 1
as well as testing and commissioning, with
all mechanical, electrical, civil and chemical

requirements and all related accessories.

Supply and Install Chlorine Gas Scrubber
Merheb pump station with a capacity of 50
kg per hour including supply and install as
well as testing and commissioning, with all
mechanical, electrical, civil and chemical
requirements and all related accessories.

Number 1

Signature & Stamp of the Supplier:.......uuveerrvrrccrrrcneecreerecnen.
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SCHEDULE (B)

PRICE SCHEDULE

Description

Unit

Qty

Unit Price
(JD)

Total Price
(JD)

Supply and Install Chlorine Gas Scrubber
for THE Old Hallabat pump station with a
capacity of one ton per hour including
supply and install as well as testing and
commissioning, with all mechanical,
electrical, civil and chemical
requirements and all related

accessories.

Number

Supply and Install Chlorine Gas Scrubber
for Al-Alouk pump station with a
capacity of 50 kg per hour including
supply and install as well as testing and
commissioning, with all mechanical,
electrical, civil and chemical
requirements and all related
accessories.

Number

Supply and Install Chlorine Gas Scrubber
for Sarrout pump station with a capacity
of 50 kg per hour including supply and
install as well as testing and
commissioning, with all mechanical,
electrical, civil and chemical
requirements and all related
accessories.

Number

Supply and Install Chlorine Gas Scrubber
Merheb pump station with a capacity of
50 kg per hour including supply and
install as well as testing and
commissioning, with all mechanical,
electrical, civil and chemical
requirements and all related
accessories.

Number

Total Price (JD)

Signature & Stamp of the Supplier:
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SCHEDULE ( C)

DEVIATIONS FROM SPECIFICATIONS

It is assumed that the goods offered shall conform to the technical
specifications listed herein, unless deviations are listed explicitly in this
schedule.

The Purchaser may waive any minor informality; non-conformity or irregularity
in an offer that does not constitute a material deviation, provided such waiver
does not prejudice or affect the ranking of any bidder. Major deviations in the
opinion of the Evaluating Committee will re-tender the bid non-responsive.
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A8l il gall
Technical Specifications
Ll cliw] galf

Instructions to Bidders

1. In any offer, if any item is required to successfully complete the work, and
was not stated in the offer; then it is the bidder’s responsibility to provide
it at no cost. However, if there will be an omission of any part of the (BOQ),
the cost of omitted Items will be deducted directly from the tender
financial offer.

2. The bidder must assign a project manager who will lead the team during
the implementation of the project. The manager must have at least ten
years of experience in electromechanical projects management.

1. The bidder must be a registered company from the Ministry of Industry and
Trade in Jordan.

2. The bidder should have provable experience in the field of water sector (at
least 3 projects for the supply, installation, testing and commissioning of
electromechanical equipment in the water sector in the past 5 years), in
addition to the financial capacity to do the Works.

3. The bidder or supplier should be authorized from manufacturer for
Chlorine Scrubber; authorization letter should be within technical offer.

1. The bidder must visit the site and get to know it, obtain by himself, on his
responsibility and his own expense, all the necessary information to submit
the offer, the working and sites conditions, environment and all other
matters related to the tender that may affect the tender price.

2. The bidder must abide to the pre-determined site visit date, that will be
announced at the time of bid invitation announcement.
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The Tenderer must submit a work plan indicating major activities and milestones
including durations and interrelations, this will be considered preliminary but shall
be as accurate as possible to the actual work plan. The time duration of Delivery
and all Works shall not exceed five months(calendar days) from singing the
contract. The work plan shall be submitted no later than seven calendar days after

the assignment begins or another date agreed on between Miyahuna and the
bidder.

Work plan shall insure keeping Pumping station and chlorination systems in
operation to avoid interruption of water supply. Any stoppage required shall be
prior approved by Miyahuna. Work plan shall include regular meeting with
Engineer and Client to discuss the progress.

Bidder shall submit the entire layout for Chlorine Scrubber arrangements, details
needed for the installation including foundation requirements, and any
modifications on the site.

The Bidder must submit the drawings and documentation required as described in
the below table for review:

List of Drawings and Documentation

List of Drawings and documentation

Doc . . .

No. Drawing/Document|Time of Submit Notes

A01 - Chlorine Scrubber |Within 2 weeks As per manufacturer
connections and after awarding recommendation, including
arrangements. calculations (quantity and
-Operation and speed calculations and
Control Panels recommendation)
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List of Drawings and documentation

:l:? Drawing/Document|Time of Submit Notes
connection and
arrangements.
A02 Chlorine Scrubber |Within 2 weeks As per manufacturer
foundation after awarding recommendation
A03 O&M manuals of all |Within
components implementation
stage, before
commissioning
A04 As built drawings 7 days after
commissioning
A05 Commissioning 7 days after Including all requirements
certificates and commissioning
reports
A06 Others As necessities required from

the Engineer or client

The bidder shall procure and supply the equipment in accordance with the BOQ,
technical specifications, the following technical requirements as well as the
proposed equipment catalogues and components datasheets.

The following standards are referred to;

Pamphlet 89 Chlorine Scrubbing Systems - CHLORINE INSTITUTE

BS 476 : Part 6

STEWARDSHIP PROGRAM, or equivalent

British standard for fire tests on building materials and
structures.
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Part 6 specifies a method of test for providing a
comparative measure of a flat material or assembly's
contribution to the growth of a fire. It takes into
account the combined effect of factors.

1SO 9906:2012 Rotodynamic pumps — Hydraulic performance acceptance

tests.

BS 3643 ISO metric screw threads.

IEC 34-1 Rotating electrical machines - Part 1: Rating and
performance.

EN 12096 Mechanical vibration. Declaration and verification of

vibration emission values.

BS 7854: Part1  Mechanical Vibration - Evaluation of Machine Vibration by
Measurements on Non-Rotating Parts Part 1.

ISO 18468:2017 Ductile iron fittings, accessories and their joints and valves
— Epoxy coating.

ASME B16.34 Valves Flanged, Threaded and Welding End.

All the proposed equipment shall strictly comply with these standards or
equivalent and the attached technical specifications.

Jordan Water Company (Miyahuna) wants to supply and install chlorine leakage
contamination systems with a capacity of one ton per hour for the chlorine system
at the Old Hallabat Station (1-ton system), and with a capacity of 50 kg for the
chlorine system at Al-Alouk Station, and a 50 kg chlorine system at Sarrout Station,
and a 50 kg chlorine system at Merheb Station, including supply and install as well
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as testing and commissioning, with all mechanical, electrical, civil and chemical
requirements.

All sites are located in Zarqga Governorate, where the chlorine systems contain
cylinders of the respective capacities mentioned above.

The Scrubber System is designed to neutralize a chlorine container corresponding
to the installed system capacity at each site, specifically a 1-ton chlorine container
at the Old Hallabat Station, and 50-kg chlorine containers at Sarrout Station,
Merheb Station, and Al-Alouk Station, in the event of a worst-case leakage.
Constructed in fiberglass-reinforced plastics, the proper corrosion barriers, resins,
and cure systems are utilized to ensure chemical resistance to chlorine, caustic
soda, and bleach at the elevated reaction temperatures present during the
scrubbing operation.

The chlorine-laden air in the room is drawn into the scrubber by the blower.
Intimate mixing between the caustic solution and the gas occurs in the packed
tower, resulting in the high scrubbing efficiencies required in the emergency gas
scrubber.

General

This specification specifies the general requirements of a chlorine scrubber system
(hereafter called the "scrubber") for neutralizing any leaked chlorine in the
chlorination room, and chlorine storage areas (hereafter called the "chlorine
areas").

The scrubber shall be activated automatically on detection of chlorine content in
air at or above 3 ppm by any one of the chlorine leak detectors installed in the
chlorination plant and storage areas or in response to the activation of manual
alarm call point or the emergency alarm push-button. Manual override of the
scrubber shall also be provided. Upon activation, air/chlorine mixture in the
affected areas shall be drawn into the scrubber by the scrubber fan via the intake
duct connected to the duct of the normal ventilation system or of its own where
applicable.
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The Contractor shall provide and put in place all appropriate labels to facilitate safe
operation and maintenance of the scrubber, such as type of pipe work/air ducts,
air flow direction, empty and fully loaded weight of the unit, the appropriate
warning signs, material safety data sheets, etc.

SYSTEM PERFORMANCE

The scrubber shall have system reliability and availability greater than 99.9985%.
The Contractor shall submit information to substantiate and to certify that the
scrubber provided, under proper preventive maintenance and testing schedule,
can restore the original reliability and availability conditions.

At an ambient temperature of 35 Co, the working temperature of the sodium
hydroxide in the solution tank during and after scrubbing shall not be higher than
55 Co. The Contractor shall submit calculation to substantiate the volume of
solution required for quenching throughout the entire reaction for the approval of
the Engineer. The minimum and maximum solution concentration and tank level
should be advised by the Contractor in the submitted calculation.

On detection of chlorine leak at or above 3 ppm, or in response to activation of
manual call point or emergency alarm push-button. The scrubber shall be activated
as follows: The sodium hydroxide recirculation pump shall start. The scrubber fan
shall start. The value of chlorine in the exhausted mixture should not exceed 3-5
ppm after scrubbing.

Important: under any operating conditions, if a chlorine leak is detected, the
scrubber will keep running whatever the level, temperature, alarms..etc., the
system can only be shut down by manual push button or emergency stop

Each step of the control operation shall be verified by a feedback signal from the
process prior to advancing to the next step. The following feedback signals as
sequence interlocks shall be applicable:

-Operation of sodium hydroxide -flow detected by flow switch

recirculation pump
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- Operation of fan - level detected by level electrode
and temperature by heat sensor

Key operated selector switch (es) shall be provided in the local control panel for
testing and manual override for system control/circulation pump control/fan
control.

Alarm/control function shall incorporate suitable time delay to prevent inadvertent
initiation due to transients/surges under normal operation.

Once activated, the scrubber shall continue to operate even when the chlorine leak
alarm is reset. The scrubber can only be stopped manually by operating the
"scrubber reset" button.

Control of all the equipment of the scrubber shall be provided at the local control
panel.

Key operated selector switch (es) shall be provided in the local control panel for
testing and manual override of sequence interlocks for system control/circulation
pump control/fan control.

Standby plant shall be designed for automatic cut in when the duty unit fails to
operate.

Alarm/control function shall incorporate suitable time delay to prevent inadvertent
initiation due to transients/surges under normal operation.

Once activated, the scrubber shall continue to operate even when the chlorine leak
alarm is reset. The scrubber can only be stopped manually by operating the
"scrubber reset" button.

Control of all the equipment of the scrubber shall be provided at the local control
panel.

SCRUBBER DESIGN
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The scrubber design must be vertical. The scrubber shall be of a packed tower
mounted on top of the sodium hydroxide solution tank and complete with access
doors, spray headers, piping connections and nozzles, internal structure supports,
packing and packing support plate.

Air/chlorine mixture shall enter the packed tower of vertical scrubber at the bottom
via the scrubber intake duct and flow past the sodium hydroxide solution through
the packing. The packing shall be designed and arranged to achieve high mass
transfer efficiency and low pressure drop. The size of the packed tower and the
corresponding depth of packing shall be designed with optimum absorption
efficiency.

The scrubber shall be manufactured from fibreglass reinforced plastic (FRP) or
equivalent corrosion resistant material, and shall comply with BS 476: Part 6 or
equivalent with fire propagation index meeting latest requirements.

The solution tank shall be equipped with the following:

A suitable and accessible sampling point on the pipeline before the recirculation
pumps.

A direct reading, transparent level gauge complete with protective cover. Overflow
/maximum /minimum levels shall be marked on the level gauge.

A level sensing system to initiate high and low level alarms.

A temperature sensor for local and remote indication together with an alarm set at
temperature slightly higher than the maximum allowable temperature at 55 C for
the sodium hydroxide solution for the protection of FRP tank.

An access man-hole of minimum 600 mm in diameter for inspection purposes. The
man-hole shall be equipped with a removable taper piece for preventing fall of
person when the man-hole is used for filling of chemicals.

All necessary pipe work and connections for chemical makeup, water make up,
overflow and drains shall be provided. The design of pipe work and connections
should allow sufficient work space for preparation of sodium hydroxide solution
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and sampling activities. All pipe work laid between the solution tank and the
recirculation pumps should be mechanically protected against damages by

stepping.

Design drain for cleaning the tank of the exhausted sodium hydroxide, and install
bypass pipe after acoustic soda pump to drain the tank into another tank or the
contractor can provide a detailed plan for the collection and disposal of the
exhausted sodium hydroxide solution and shall be approved by the Engineer.

The tank shall be fabricated from FRP or equivalent material, which shall comply
with BS 476: Part 6 or equivalent with fire propagation index meeting latest
requirements, to give maximum resistance to aqueous solution of sodium
hydroxide and sodium hypochlorite after reaction with chlorine. The tank
construction shall be robust and suitable for installation on a concrete plinth. The
solution tank shall be suitable for installation inside a compartment with a bund
wall for retaining of sodium hydroxide solution in case of tank leakage.

All wetted parts, bedplates and holding down bolts shall be of 316 stainless steel
or superior materials suitable for sodium hydroxide solution application. Other
components exposed to splashing shall be suitably protected to the Engineer's
approval.

Sodium Hydroxide Recirculation Pump

The pump shall be either horizontal floor mounted type or vertical long coupled
submersible type for transferring the sodium hydroxide solution from the solution
tank to the distributor of the scrubber.

If horizontal floor mounted pump is chosen, it shall be provided with a manual
isolation valve at the suction end, the bedplate of the horizontal floor mounted
pump sets shall be coated with polyethylene (PE), rubber, epoxy, or similar
corrosion resistant material.

Alternatively, the submersible pump shall be the seal-less single stage centrifugal
vertical sump type. The pump shall be equipped anisolation valve, and it is required

to be mounted outside of the solution tank to facilitate operation. No seal water
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shall be required. Pump design shall feature open impeller in the submerged casing.
The pumps shall be driven directly by a vertical flange mounted motor on a cast
iron pedestal sitting on a complete mounting plate.

Working platform for removal of the submersible pump from the tank shall be
provided. Shaft bearing shall be made from chemically resistant silicon carbide or
equivalent. The thrust bearing shall be independent from the motor, located above
the mounting plate. The lower bearing shall be lubricated from process fluid
(submerged). No external flush seal water shall be required.

The recirculation pump motor shall be with degree of protection IP55 or better.
The motor shall be installed at a level above the bunk wall so as to avoid flooding
of the motor. The Contractor shall design the system to suit this motor installation
level. Strainers shall be fitted to the suction side of the pump to remove solid
precipitate in the aqueous sodium hydroxide.

A pressure gauge shall be installed on the downstream side of the delivery isolation
valve to provide local indication on pump discharge pressure.

The pump impeller, casing and wetted parts shall be constructed from corrosion
resistant material and suitable for use with dilute sodium hydroxide, sodium
hypochlorite and sodium chloride solution.

A suitable weather cowl shall be provided and installed on the exhaust stack of the
scrubber. Guy wires anchored to the roof slab shall be provided if necessary, to
ensure that the stack will withstand typical wind speeds of up to 220 km/hr. The
height of the exhaust stack shall be not less than 2 m above the roof level. Access
doors shall be provided for the maintenance and inspection of equipment

Scrubber Fan

Centrifugal fans to extract air/chlorine mixture from the contaminated chlorine
areas and convey to the scrubber for scrubbing.
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The scrubber fans shall be installed at the gas outlet of the packed scrubber in order
to maintain a negative pressure inside the packed scrubber and the associated
intake duct.

At the designed flow rate, The fan shall provide sufficient margin for the static
pressure to the air/chlorine stream to overcome the head loss due to friction in the
extraction ducts and the scrubber system. The Contractor shall submit calculation
to substantiate the static pressure required for the scrubber fan for the approval of
the Engineer.

The fan housing and impeller shall be constructed from corrosion resistant for
chemicals.

Scrubber Ductwork

The ductwork for the scrubber intake, discharge and recycle shall be manufactured
from fibreglass reinforced plastic (FRP) or equivalent material, which shall comply
with BS 476: Part 6 or equivalent with fire propagation index meeting latest
requirements. The associated fittings and gaskets shall be fabricated from
corrosion resistant material as appropriate.

SCRUBBER LOCAL CONTROL PANEL

A local control panel shall be provided for the scrubber. The enclosure shall be IP55
or better

The following monitoring and control equipment shall be provided on the local
control panel for the scrubber:

Indicators (Digital with an accuracy class index 1.0 to BS 89)

e Discharge stack chlorine concentration (0-20 ppm)
e Sodium hydroxide solution temperature (0-600) and pH (1-14)
e Solution tank level

Indicating Lamps
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"On/Off" status of pump
"On/Off" status of fan

Alarms

pump/fan tripped

Scrubber system failed - both pump or fanfailed or solution tank level low
Sodium hydroxide solution temperature high

Sodium hydroxide solution tank level high/low

No-flow of solution to scrubber

Power supply failed

Scrubber system not on auto

Scrubber system running

Scrubber discharge chlorine concentration high

Chlorine leak in scrubber room

Controls

Pump/fan/ "Start/Stop"

Scrubber control mode "Auto/Manual/Dry Test" key operated selector
switch

Scrubber test push button

Scrubber reset push button

Quantity:

(one at each Pumping stations)

Specifications:

(The Old Hallabat Pump Station)

77
2024/12/02




1 | Neutralization Capacity 1000kg/hr (1 Ton)

3 | Naoh pump Vertical or horizontal Type adequate to
the capacity

4 | Scrubber Fan Centrifugal Turbo Fan adequate to the
capacity

5 | Control Panel Local control (Manual/Auto)
And connectable to SCADA and PLC
system IP67

+ Leak detector and sensors
6 | Signals Monitored on SCADA Leakage Alarm, PPM, Scrubber Status,

tank level

7 | Scrubber Tower Must be designed to meet the previous
requirements

8 | Naohconcentration (18-20) % or other concentration to
achieve the required scrubbing efficiency

9 | Naoh volume 10 m3or other volume to achieve the

required scrubbing efficiency
10 | Suction pipe diameter Storage | 250 mm or other diameter to achieve the

room with wire-ash required scrubbing efficiency
11 | Suction pipe diameter analyzer | 100 mm or other diameter to achieve the
room with wire-ash required scrubbing efficiency

Note: The PLC & SCADA are already existed in sites, the needed works are only
connecting the required signal with all necessary programming and cabling
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(Al-Alouk, Sarrout and Merheb Pump Stations)

1 Neutralization Capacity 50kg/hr

3 Naoh pump Vertical or horizontal Type adequate to
the capacity

4 Scrubber Fan Centrifugal Turbo Fan adequate to the
capacity

5 Control Panel Local control (Manual/Auto)
And connectable to SCADA and PLC
system IP67
+ Leak detector and sensors

6 Signals Monitored on SCADA Leakage Alarm, PPM, Scrubber Status,
tank level

7 Scrubber Tower Must be designed to meet the previous
requirements

8 Naohconcentration (18-20) % or other concentration to
achieve the required scrubbing efficiency

9 Naoh volume 10 m3or other volume to achieve the
required scrubbing efficiency

10 Suction pipe diameter Storage | 250 mm or other diameter to achieve the

room with wire-ash required scrubbing efficiency
11 Suction pipe diameter analyzer | 100 mm or other diameter to achieve the
room with wire-ash required scrubbing efficiency

Note: The PLC & SCADA are already existed in sites, the needed works are only

connecting the required signal with all necessary programming and cabling

The System must include:

1- Construction of a new Scrubber base with dimensions (5*6 m), the base must
be able to hold weight of 20 ton minimum.

2- The scrubber base surface must be coated with chemical resistant material

3- Soda level indicator

4- Drain line& drain tank
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5- Glass windows for detection

6- Supply line with valve

7- Cubes to increase the contact area

8- Round tank cover with a diameter of 90 cm
9- No flow for solution to scrubber

Notes:
+¢ Delivery and installation period shall be within Five months for the two
systems
+* The contractor is responsible for installation, implementation and
commissioning for the whole system
+* After installation, the contractor may need to arrange the test with the civil
defense authorities, so he will be responsible for all the necessary
arrangements
%+ The contractor is responsible for removing any obstacles he faces during
installation like removing walls, trees, rocks and he is responsible for reinstall
the removed obstacles (including transfer trees, walls, space expansions and
so on).
» All the internal mechanical & electrical parts and devices must be of first
guality and the origin is preferred to be from USA, European union or Japan
The concentration of chlorine after the last stage should not exceed 5ppm
The warranty period for the whole system is 18 months.

L)

0

R/ R/
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5 Defect Notification Period

During the 18 months of the Defect Notification Period the Bidder is requested to
submit SOP “Standard Operation Procedure” for Operation and SOP for Preventive
Maintenance as well as list of Troubleshooting

List of recommended consumables and spare parts for DNP shall be submitted with
the offer and shall be included in the pumps price.
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List of recommended consumables and spare parts for 5 years shall be submitted
separately with the offer.

e The bidder shall provide appropriate certification, reports, and documents as
part of handover process in order to ensure that all Materials, equipment and
installations done in the site is in accordance with the work plan. The following
documents must be provided by the bidder:

- Up to date testing and commissioning data.

- As-built drawings from consultant, bidder and suppliers (or as manufactured
and installed).

- Equipment’s test certificate.

- All certificates and warranties in respect of the works.

- Project user’s guide.

- Project logbook.

- Draft project owner’s manual.

- Health and safety file.

- Organization and Execution of a Project Handover meeting with participation
of Miyahuna, and all other relevant stakeholder

e The time duration of the Works shall not exceed Five months calendar days
from signing the contract and until issuing the Final Acceptance Certificate,
unless otherwise unexpected delays have been experienced (COVID-19)

e The Bidder shall appoint a Project Manager. The manager must have at least 10
years of experience in electromechanical projects management.

e Weekly Progress Reports shall be provided by Bidder by Thursday of every week
covering the prior week’s activities, percentage progress based on cash flow and
commissioned work packages, remaining tasks, and major challenges, delays,
and expected completion of work, QA/QC and HSE activities as well as risk
analysis.

e Warranty Terms for other electromechanical components; 18 months for the
rest of the electromechanical components.
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Weekly status meetings with Miyahuna, and relevant stakeholders to present
project progress, current and planned activities or significant matters.

The Bidder must provide QA/QC Plan that utilizes a fully encompassing reporting
and tracking system that includes, but is not limited to; Inspection checklists for
material acceptance, Inspection checklists for works, Requests for Information
(RF1), Non-Conformance Reports (NCR), and Engineering Change Notices (ECN).
The Bidder shall develop, present and implement a complete Health, Safety and
Environment Plan (HSE)

All required soft ware, licences, backups, and electromechanical components
manufacturer warranties shall be in the name of the Employer; defect
notification period must be taken into account in the Bidder warranties period
determination and will be responsibility of the Bidder; the repair or replacement
of any defective component(s) shall reset the beginning of the Bidder warranty
period for the specific component(s).
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