JANUS FIRE SYSTEMS

ENGINEERING SPECIFICATIONS

FM-200® Clean Agent Fire Extinguishing
SECTION 1 – GENERAL SPECIFICATIONS

I. SCOPE

This specification outlines the requirements for a “Total Flooding” FM-200 clean agent fire extinguishing system. The work described in this specification includes all engineering, labor, materials, equipment and services required to install and test the FM-200 fire extinguishing system.

II. APPLICABLE STANDARDS AND PUBLICATIONS
The design, equipment, installation, testing and maintenance of the Clean Agent Suppression System shall be in accordance with the applicable requirements set forth in the latest edition of the following codes and standards.
A.
NFPA 2001 - Clean Agent Fire Extinguishing Systems.

B.
NFPA 70 - National Electric Code.

C.
NFPA 72 – National Fire Alarm and Signaling Code.

D.
FM - Factory Mutual Approval Guide.

E.
UL - Fire Protection Equipment Directory.

F.
NEMA - Enclosures for Industrial Controls and Systems.

G.
Department of Transportation (DOT) Title 49 Code of Federal Regulations

H.
All Requirements of Authority Having Jurisdiction (AHJ)

The standards listed, as well as all other applicable codes, standards, and good engineering practices shall be used as "minimum" design standards.
III. REQUIREMENTS


The Suppression System installation shall be made in accordance with the drawings, specifications and applicable standards. Should a conflict occur between the drawings and specifications, the specifications shall prevail.

IV. EXCLUSIONS


The work listed below shall be provided by others, or under other sections of this specification:

A.
System control panel and acccessories.

B.
Interlock wiring and conduit for shutdown of HVAC, dampers and/or electric power supplies, relays or shunt trip breakers.

C.
Connection to local/remote fire alarm systems or listed central alarm station(s).

V. QUALITY ASSURANCE
A. MANUFACTURER
1)
The manufacturer of the suppression system hardware and detection components shall be ISO 9001 and 14001 registered.

2)
The name of the manufacturer shall appear on all major components.

3)
All devices, components and equipment shall be the products of the same manufacturer.

4)
All devices, components and equipment shall be new, standard products of the manufacturer’s latest design and suitable to perform the functions intended.

5)
All devices and equipment shall be UL Listed and/or FM Approved.

B. INSTALLER

1)
The installing contractor shall be trained by the supplier to design, install, test and maintain fire suppression systems.

2)
When possible, the installing contractor shall employ a NICET certified special hazard designer, Level II or above, who will be responsible for this project.

3)
The installing contractor 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 codes and standards.

4)
The installing contractor must have a minimum of five (5) years experience in the design, installation and testing of Clean Agent, or similar, fire suppression systems. A list of systems of a similar nature and scope shall be provided on request.

5)
The installing contractor shall show evidence that his company carries a minimum $2,000,000.00 liability and completed operations insurance policy. These limits shall supersede limits required in the general conditions of the specifications.

6)
The installing contractor shall maintain, or have access to, a Clean Agent recharging station. The installing contractor shall provide proof of this ability to recharge the largest Clean Agent system within 24 hours after a discharge. Include the amount of bulk agent storage available.

7)
The installing contractor shall be an authorized stocking distributor of the Clean Agent system equipment so that immediate replacement parts are available from inventory.

8)
The installing contractor shall show proof of emergency service available on a twenty-four-hour-a-day, seven-day-a-week basis.

C. SUBMITTALS

1)
The installing contractor shall submit the following design information and drawings for approval prior to starting installation on this project.

a.
Working plans indicating detailed layout of system, locating each component (e.g. agent cylinder, control panel, electric/manual pull station, audible and visual alarms). Include control diagrams, wiring diagrams, written sequence of operation or cause to effect matrix along with battery calculations, and pipe locations including size and length. Refer to NFPA 2001 Section 5.1.2.
b.
Product data for each piece of equipment comprising the system including storage cylinders, control valves and pilot controls, control panels, nozzles, push-button stations, detectors, alarm bells or horns, switches, and annunciators.

c.
Design calculations derived from the Janus Design Suite™ computer program written specifically for FM-200 and verified by both Underwriters Laboratories and Factory Mutual. Analysis shall include calculations to verify system terminal pressures, nozzle flow rates, orifice code number, piping pressure losses, component flow data, and pipe sizes considering actual and equivalent lengths of pipe and elevation changes. Flow calculation shall also supply pressure venting estimates as required by NFPA 2001. In addition, the flow calculation software shall print specifications of all piping used in the design (mass, ID, etc). Designers using this software shall be trained and certified by Janus Fire Systems.
d.
Manufacturer's installation and operation manual.

2)
Submit drawings, calculations and system component data sheets for approval to the local fire prevention agency, owner’s insurance underwriter, and all other authorities having jurisdiction before starting installation. Submit approved plans to the architect/engineer for record.
SECTION 2 – SYSTEM REQUIREMENTS
I. SYSTEM DESCRIPTION AND OPERATION

A.
The fire protection system shall be a Total Flooding System utilizing FM-200 clean agent. System is a fixed installation where equipment is designed and installed to provide fire extinguishing capability for hazards described. The system shall be supplied by Janus Fire Systems.
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1102 Rupcich Drive
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(219) 663-1600

B.
The system shall be designed to deliver an FM-200 minimum design concentration in accordance with NFPA 2001, 2012 Edition, in all areas and/or protected spaces, at the minimum anticipated temperature within the protected area. The system should be designed to discharge its liquid contents in 10 seconds or less.
C.
The system shall be complete in all ways. It shall include all mechanical and electrical installation, all detection and control equipment, agent storage cylinders, FM-200 agent, discharge nozzles, pipe and fittings, manual release and abort stations, audible and visual alarm devices, auxiliary devices and controls, shutdowns, alarm interface, caution/advisory signs, functional checkout and testing, training and all other operations necessary for a functional, UL Listed and/or FM Approved FM-200 Clean Agent Suppression System.

D.
The system(s) shall be actuated by photoelectric detectors installed for maximum area coverage of 250 sq. ft. (23.2 m2) per detector, in both the room and above ceiling protected spaces. Photoelectric detectors shall be installed in underfloor protected spaces. If the airflow is one air change per minute, photoelectric detectors only shall be installed for maximum area coverage of 125 sq. ft. (11.6 m2) per detector. (Ref. NFPA 72).

E.
Detectors shall be Cross-Zoned detection requiring two detectors to be in alarm before release.

II. MATERIALS AND EQUIPMENT

A.
GENERAL REQUIREMENTS

1)
The FM-200 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.

2)
All devices and equipment shall be UL Listed and/or FM approved.

3)
The fire suppression agent shall be FM-200 gas; clean dry, non-corrosive, non-damaging, non-deteriorating, and meeting the requirements of NFPA 2001. The agent shall be suitable for use in normally occupied spaces. Agent shall be listed as “Acceptable” on the EPA’s SNAP list.

B.
FM-200 AGENT STORAGE AND DISTRIBUTION

1) Each system shall have its own supply of clean agent.

2) Each system can protect a single hazard or multiple hazards can be protected by a single system with a common supply of clean agent through the use of selector or zone-type valves

3)
The system design can be modular, central storage, or a combination of both design criteria.

4)
Systems shall be designed in accordance with the manufacturer’s guidelines.

5)
Each supply shall be located within the hazard area, or as near as possible, to reduce the amount of pipe and fittings required to install the system.

6)
The clean agent shall be stored in Janus Fire Systems Sv, Mv, or Lv Series Agent Storage Cylinder Assemblies. Cylinders shall be super-pressurized with dry nitrogen to an operating pressure of 360 psi @ 70°F (24.8 bar @ 20°C). Cylinders shall be of high-strength low alloy steel construction and conform to NFPA 2001 and the regulations of the Department of Transportation and/or CE.
7)
Cylinders shall be fitted with a resilient pressure seat type forged brass valve and shall have a threaded steel anti-recoil protective cap or grooved style anti-recoil protective plate for handling and shipment.
8)
The primary cylinder assembly(s) shall be actuated by a resettable electric actuator with optional mechanical override located at each primary agent cylinder or connected bank of cylinders. Non-resettable or explosive devices shall not be permitted

9)
Each primary cylinder shall be able to actuate up to 15 slave cylinders. The distance between the primary cylinder and the farthest slave cylinder (including any rises or drops) shall not exceed 100 ft (30.48 m) in either direction when using flexible hose or copper tubing for pilot actuation. The distance between the primary cylinder and the farthest slave cylinder (including any rises or drops) shall not exceed 25 ft (7.62 m) in either direction when using 1/4 in (8 mm) schedule 40 pipe for pilot actuation.
10)
The cylinders shall be mounted using wall racks on solid walls. The cylinders and racks shall be arranged to allow a service aisle for cylinder removal and cylinder weighing.
11)
Mv and Lv cylinders of a maximum storage capacity greater than 130 lbs (59.0 kg) shall come fitted with Liquid Level Indicators.
12)
Each cylinder assembly shall have a pressure gauge and low pressure switch to provide visual and electrical supervision of the cylinder pressure. The low pressure switch shall be wired to the control panel to provide an audible and visual supervisory condition signal in the event the cylinder pressure drops below 280 psi (19.3 bar). The pressure gauge shall be color coded to provide an easy, visual indication of cylinder pressure.

13)
Each cylinder assembly shall have a pressure relief provision that automatically operates before the internal pressure exceeds 850 psi (58.6 bar) to 1000 psi (68.9 bar).

14)
When more than one cylinder is connected to a common manifold, a check valve shall be provided with each cylinder.
15)
Engineered discharge nozzles shall be provided within the manufacturer’s guidelines to distribute the FM-200 agent throughout the protected spaces. The nozzles shall be designed to provide proper agent quantity and distribution.

a.
Nozzles shall be available in 3/8 in (10 mm) through 2 in (50 mm) pipe sizes. Each size shall be available in 90° Corner [Listed with a protection coverage area of 32’ x 32’ (9.753 m x 9.753 m)], 180° Sidewall [Listed with a protection coverage area of 64’ x 32’ (19.507 m x 9.753 m)], and 360° Center Room [Listed with a protection coverage area of 64’ x 64’ (19.507 m x 19.507 m)] distribution patterns.
b.
Nozzles shall be of corrosion resistant construction and shall be designed specifically for FM-200 application.

c.
Nozzles shall be permanently marked as to part number and orifice diameter.

d.
Nozzles shall be listed at a maximum 16’ (4.876 m) elevation and listed at a maximum 4’ (1.219 m) distance below a ceiling while still achieving sufficient mixing.
e.
Nozzles should be listed and/or approved to be used in the upright or pendant position.

f.
Ceiling plates can be used with the nozzles to conceal pipe entry holes through ceiling tiles.

16)
Distribution piping, and fittings, shall be installed in accordance with the manufacturer’s requirements, NFPA 2001 and approved piping standards and guidelines. All distribution piping shall be installed by qualified individuals using accepted practices and quality procedures. All piping shall be adequately supported and anchored at all directional changes and nozzle locations. The piping shall be laid out to give maximum flow and to avoid possible mechanical, chemical or other damage. Installation shall follow drawings as closely as possible. System designer must be consulted for anything other than minor deviations in pipe routing.
a.
Black or galvanized steel pipe shall be either ASTM A53 seamless or electric welded, Grade A or B or ASTM A-106, Grade A, B, or C. ASTM A-120, ordinary cast-iron pipe, aluminum pipe, or non-metallic pipe shall not be used. Stainless steel pipe shall be 304, 316, 304L, or 316L for threaded connections or 304L or 316L for welded connections.

b.
Threaded fittings must comply with NFPA 2001 and be at a minimum class 300 malleable iron, class 300 ductile iron, or have a minimum rated working pressure of 416 psi (28.7 bar) at 70°F (21.1°C). Cast iron and Class 150 pound fittings shall not be used.

c.
Grooved fittings and couplings must comply with NFPA 2001 and have a minimum rated working pressure of 416 psi (28.7 bar) at 70°F (21.1°C). Piping shall be rolled or cut grooved in accordance with the fitting or coupling manufacturer's guidelines.

d.
Gaskets must be compatible with FM-200® agent (typically EPDM having a temperature range of -30°F to 230°F [-34°C to 110°C]). Gasket lubricant must be in accordance with manufacturer's specifications.
e.
The minimum allowable working pressure at 70°F (21.1°C) for pipe and fittings in closed sections of pipe must be greater than or equal to the maximum operating pressure of the discharge pipe safety relief valve rated at 450 psi (31.02 bar).

f.
All pipe and fittings shall be new and of recent manufacture.

g.
Reductions in pipe sizes may be accomplished using threaded or grooved concentric reducing fittings, steel or stainless steel concentric swage fittings, or steel or stainless steel reducing bushings. All such fittings must comply with NFPA 2001 and have a minimum rated working pressure of 416 psi (28.7 bar) at 70°F (21.1°C). Pipe reductions can be made using machined or forged steel hex bushings. Malleable and/or cast iron bushings are NOT to be used.
h.
All piping shall be reamed, blown clear and swabbed with suitable solvents to remove burrs, mill varnish and cutting oils before assembly.

i.
All screwed pipe shall be coated with Teflon tape or an appropriate pipe joint compound. When tape or pipe joint compound is used, coating of the threads must start at least two threads back from the pipe end. On small piping, care must be taken so as not to allow sealant to enter valves or controls.

j.
All pipe must be thoroughly cleaned before installation. A wire flue brush should be pulled through the length several times, followed by clean cloth rags treated with a noncombustible metal cleaner designed for the purpose. All foreign matter and oil must be removed by this process.

k.
All pipe and fittings installed out of doors or in corrosive areas must be galvanized or treated with a proper protective coating.

l.
Piping shall be pneumatically tested in a closed circuit for a period of 10 minutes at 40 psi (2.76 bar) per the latest edition of NFPA 2001. At the end of 10 minutes, the pressure drop shall not exceed 20 percent of the test pressure. The pressure test shall be permitted to be omitted if the total piping contains no more than one change in direction fitting between the storage container and the discharge nozzle, and where all piping is physically tested for tightness.

17)
Pressure Switches
a.
The system shall include a normally open contact on a pressure switch actuated by the agent discharge to shut down equipment and sound alarm.

b.
Switches shall be heavy duty, single pole, double throw.

c.
Pressure switch shall require manual reset.

d.
Pressure switch is only required when a manual valve actuator is supplied on the primary cylinder.

18)
Pressure Operated Releases
a.
The system shall include releases capable of holding maximum loads of 35 lbs (15.9 kg) to release self closing doors, dampers, windows, louvers, lids or valves upon FM-200 discharge


(Note to Specifier: All devices to be closed must be self-closing and capable of being held open by a cable or chain hooked to the release.)

b.
Piping to pressure releases shall be as specified above for discharge piping. All take-offs for pressure release piping shall be from the top of the discharge piping.
SECTION 3 – DOCUMENTATION AND TESTING

I. 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.
A.
All containers and distribution piping shall be checked for proper mounting and installation.

B.
All electrical wiring shall be tested for proper connection, continuity and resistance to earth.

C.
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.

1)
Each detector shall be tested in accordance with the manufacturer’s recommended procedures, and test values recorded.
2)
All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc. shall function as required and designed.

3)
Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.

II. TRAINING REQUIREMENTS
Prior to final acceptance, the installing contractor shall provide operational training to each shift of the owner’s personnel. Each training session shall include control panel operation, manual and (optional) abort functions, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.
III. OPERATION AND MAINTENANCE

Prior to final acceptance, the installing contractor shall provide complete operation and maintenance instruction manuals, four (4) copies for each system, to the owner. All aspects of system operation and maintenance shall be detailed, including piping isometrics, wiring diagrams of all circuits, a written description of the system design, sequence of operation and drawing(s) illustrating control logic and equipment used in the system. Checklists and procedures for emergency situations, troubleshooting techniques, maintenance operations and procedures shall be included in the manual.
IV. AS-BUILT DRAWINGS
Upon completion of each system, the installing contractor shall provide four (4) copies of system “As-Built” drawings to the owner. The drawings shall show actual installation details including all equipment locations (e.g. control panel(s), agent container(s), detectors, alarms, manuals and aborts, etc.) as well as piping and conduit routing details. Show all room or facilities modifications, including door and/or damper installations completed.
V. ACCEPTANCE TESTS
A.
At the time “As-Built” drawings and maintenance/operations manuals are submitted, the installing contractor shall submit a “Test Plan” describing procedures to be used to test the control system(s). 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.

B.
The tests shall demonstrate that the entire control system functions as designed and intended. All circuits shall be tested: automatic actuation, solenoid and manual actuation, HVAC and power shutdowns, audible and visual alarm devices and manual override of abort functions. Supervision of all panel circuits, including AC power and battery power supplies, shall be tested and qualified.

C.
A room pressurization test shall be conducted, in each protected space, to determine the presence of openings which would affect the agent concentration levels. The test(s) shall be conducted using the Door Fan system with integrated computer program. All testing shall be in accordance with NFPA 2001, Appendix B.

D.
If room pressurization testing indicates that openings exist which would result in leakage and/or loss of the extinguishing agent, the installing contractor shall be responsible for coordinating the proper sealing of the protected space(s) by the general contractor or his sub-contractor or agent. The general contractor shall be responsible for adequately sealing all protected space(s) against agent loss or leakage. The installing contractor shall inspect all work to ascertain that the protected space(s) have been adequately and properly sealed. THE SUPPRESSION SYSTEM INSTALLING CONTRACTOR SHALL BE RESPONSIBLE FOR THE SUCCESS OF THE ROOM PRESSURIZATION TESTS. If the first room pressurization test is not successful, in accordance with these specifications, the installing contractor shall direct the general contractor to determine, and correct, the cause of the test failure. The installing contractor shall conduct additional room pressurization tests, at no additional cost to the owner, until a successful test is obtained. Copies of successful test results shall be submitted to the owner for record. Upon acceptance by the owner, the completed system(s) shall be placed into service.

VI. SYSTEM INSPECTIONS
A.
The installing contractor shall provide two (2) inspections of each system, installed under this contract, during the one-year warranty period. The first inspection shall be at the six-month interval, and the second inspection at the 12-month interval, after system acceptance. Inspections shall be conducted in accordance with the manufacturer’s guidelines and the recommendations of NFPA 2001.
B.
Documents certifying satisfactory system(s) operation shall be submitted to the owner upon completion of each inspection.

VII. WARRANTY
All Janus Fire Systems components furnished and installed under this contract shall be warranted against defects in design, 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.
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