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TECHNICAL SPECIFICATION FOR CLEAN AGENT GAS (HFC-227ea)’S
CYLINDER and CONVENTIONAL RELEASE CONTROL PANEL

1) SCOPE:
This specification outlines the requirements for a “Total Flood” UL listed clean Agent Fire
Suppression System. The work described in this specification includes all engineering, labor,
materials, equipment and services necessary, and required, to complete recharging the
empty cylinder/cylinders with HFC-227ea gas, and return the system back to service.

2) APPLICABLE STANDARDS AND PUBLICATIONS:
The equipment, installation, testing and maintenance of the materials and equipment under this
contract shall be in accordance with the applicable requirements set in the latest edition of the
following codes and standards:
1) NFPA No. 2001 - Clean Agent Fire Extinguishing Systems.
2) NFPA No.70 - National Electrical Code.
3) NFPA No.72 - Standard for Protective Signaling.
4) Factory Mutual Approval Guide.
5) U.L Listings.
6) Requirements of civil defense department in Jordan, as the Authority Having Jurisdiction (AHJ).

The standards listed, as well as all other applicable codes and standards shall be used as
"minimum" design standards. In addition, the requirements of the "Authority Having
Jurisdiction" and good engineering practices shall be considered.

3) QUALITY ASSURANCE:
A. MANUFACTURER:

i. The manufacturer of the HFC-227ea extinguishing agent shall have a minimum of (7)
years’ experience in the design and manufacture of similar types of suppression systems
and who refer to similar installations providing satisfactory service.

ii.  The name of the manufacturer, part numbers and serial numbers shall appear on all major
components

iii.  All devices, components and equipment shall be the products of the same manufacturer.

iv.  Extinguishing agent, reload Kkits, repair kit and actuation devices (if required) shall be new,
standard products of the manufacturer’s latest design and suitable to perform the functions
intended.

v. Extinguishing agent, reload kit and repair kits shall be U.L listed and/or FM.

vi.  Origin certificate and filling certificate shall be provided upon requested by the client.

B. INSTALLER:

I.  The supplier/contractor (The local manufacturer’s authorized distributor in Jordan) must be
authorized and factory trained to install, refill, test and maintain Suppression Systems.

Il.  The supplier/contractor must submit on request all required documents that confirm the
manufacture’s authorization to supply, refill, test, commission. In addition, the supplier shall
provide all documents that demonstrate his capability to supply spare parts may require in future.

Ill.  The contractor / supplier shall be an experienced firm regularly engaged in the installation of
automatic Clean Agent, or similar fire suppression systems in strict accordance with all
applicable standards.

IV.  The contractor/supplier must have a minimum of three (3) years experience in the design,
installation, refilling and testing of Clean Agent, or similar fire suppression systems.

V. The contractor /supplier shall be an authorized stocking distributor of the HFC-227ea Clean
Agent system equipment so that immediate replacement parts are available from inventory.
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VI.  The supplier/contractor shall be certified and authorized by the AHJ (Jordanian civil defense) for
the refilling of HFC-227ea fire suppression system cylinders.
VII.  Alist of systems of a similar nature and scope must be provided on request.
VIIl.  The installing contractor shall show proof of emergency service available on a twenty-four
hour, seven-day-a-week basis.

C. Submittals
The installing contractor shall submit the following design information and
drawings for approval prior to starting work on this project:
i.  Full information includes data sheets and catalogues of the HFC-227ea agent.
ii.  Submit any certificates or documents required by the client regarding the origin of
the gas and the relevant certification approvals

4) SYSTEM DESCRIPTION AND OPERATION:

A) The extinguishing agent shall be as per NFPA genetic name HFC-227ea clean agent.
B) If required; an agent release module shall be supplied and installed.

5) MATERIALS AND EQUIPMENT:

A) GENERAL REQUIREMENTS:
The HFC-227ea Clean Agent System materials and equipment shall be standard products of
the supplier's latest design and suitable to perform the functions intended. When one or more
pieces of equipment must perform the same function(s), they shall be duplicates produced by
one manufacturer.

All devices, equipment and material shall be U.L Listed and/or FM approved
B) HFC-227ea STORAGE AND DISTRIBUTION:

a.The cylinders shall be recharged with HFC-227ea in accordance with the manufacturer's
guidelines.

b.The clean agent shall be stored in Agent Storage cylinder. Cylinder shall be super- pressurized,
with dry Nitrogen, to an operating pressure of 360psi @ 70°F. (2500 kpa at 21°C).

c.Cylinder(s) shall be interconnected strictly in accordance with the manufacturer’s instructions.
The actuation of the cylinder(s) shall be carried out as required, following the approved and
previously established procedure, prior to discharge of clean agent.

d.All piping shall be reamed, blown clear and swabbed with suitable solvents to remove burrs, mill
varnish and cutting oils before assembly

e.All pipe threads shall be sealed with Teflon tape pipe sealant applied to the male thread ONLY

D) SYSTEM INSPECTION AND CHECKOUT:
After the system installation has been completed, the entire system shall be checked
out, inspected and functionally tested by qualified, trained personnel, in accordance
with the manufacturer's recommended procedures and NFPA standards.
1) All cylinders shall be checked for proper mounting and installation.

2) All pipes and supports must be inspected to ensure they are properly secured and installed.
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3) All electrical wiring shall be tested for proper connection, continuity and resistance to earth.

3) The complete system shall be functionally tested, in the presence of the owner or
his representative, and all functions, including system and equipment interlocks,
must be operational at least five (5) days prior to the final acceptance tests.

4) Control panel shall be tested for proper operation and for trouble(s) by including a
trouble condition(s) into system.

6) Specification for the HFC-227ea clean Extinguishing agent

7)

8)

9)

Odorless, colorless, liquefied compressed gas.

UL listed and/or FM approved.

Molecular weight 170.03.

Zero ozone depletion potential.

Low global warning potential and a short atmospheric lifetime.
Safe for people.

Shall leave no residue and require no clean up.

Boiling point @ 760mmHg °C -16.4 °C.
Freezing point °C -131.1 °C.
Critical temperature °C 101.7 °C
Critical pressure psia 422 psia.
Critical density kg/m?3 621 kg/m3
Specific heat of liquid @ 25 °C kJ/kg °C  1.184 kJ/kg °C.
Heat of vaporization @ boiling point kj/kg 132.6 kj/kg.

Acceptance tests

At the time "As-Built" drawings and maintenance/operations manuals are submitted (if required by
client), the installing contractor shall submit a "Test Plan" describing procedures to be used to test
the control panel. The Test Plan shall include a step-by-step description of all tests to be performed
and shall indicate the type and location of test apparatus to be employed.

The tests shall demonstrate that the operational and installation requirements of this specification
have been met. All tests shall be conducted in the presence of the owner and shall not be
conducted until the Test Plan has been approved.

The tests shall include all necessary tests and procedures to guarantee the system’s performance
in full compliance with the manufacturer’s recommendations and the owner’s requirements.

Upon acceptance by the owner, the completed system shall be placed into service.

WARRANTY:

All works and system components furnished, and installed under this contract, shall be
guaranteed against defects in materials and workmanship for the full warranty period which is
standard with the manufacturer, but in no case less than one (1) year from the date of system
acceptance.

Information of empty cylinders:-

Location :Al Tafilah city 132 Kv substation
Manufactured by KIDDE.

Number of cylinders: 1

Agent weight per cylinder: as per the BOQ.
Minimum concentration 7%.

Operation pressure : 25 bar at 21 °C
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Manuf- UNIT PRICE

TOTAL

DESCRIPTION UNIT | acturer | QT 3D TFLS

JD

FILS

Refilling of the fire suppression system cylinder
in the tunnel of the switch gear room with a 370
kg of clean agent gas (HFC 227ea (FM200)), the | N© 1
gas must be UL listed and FM approved.

The filling process shall include and not limited
to the followings: -

a_

Note:

Dismantle of the cylinder from the site, transport
it to contractor/supplier workshop and return it
back to the site.

Replace any part need to be changed such as
but not limited to O-rings, gaskets, saftety valve
and repair kit.

Carry out a hydrostatic pressure test for the
cylinder according to manufacturer instructions

Once the cylinder successfully pass the
hydrostatic pressure test it shall be refilled with
370 kg of clean agent gas (HFC 227ea).

Pressurizing the cylinder with Nitrogen up to
cylinder working pressure after filling the clean
agent gas.

Re-install the cylinder at site and conduct the
testing and commissioning procedure and
restore the system back to full operational
service

Any additional measures, repairs, maintenance,
material required to complete the work

The contractor must be authorized by
the local civil defense for refiling HFC
227 ea clean agent gas system.

All works must be witnessed by the
owner representative at site and at
contractor/supplier workshop.

The manufacturer of the empty cylinders
is KIDDE
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