JANUS FIRE SYSTEMS

ENGINEERING SPECIFICATIONS

High Pressure Carbon Dioxide Fire Suppression System &

JFS-C1 Control Panel and Detection System
SECTION 1 – GENERAL SPECIFICATIONS

I. SCOPE

This specification outlines the requirements for a high pressure carbon dioxide (HPCO2) fire extinguishing system and utilizing a JFS-C1 conventional detection and control system. The work described in this specification includes all engineering, labor, materials, equipment and services required to install and test the HPCO2 fire extinguishing and control system.

II. APPLICABLE STANDARDS AND PUBLICATIONS
The design, equipment, installation, testing and maintenance of the HPCO2 Suppression System shall be in accordance with the applicable requirements set forth in the latest edition of the following codes and standards.

A.
ASME B16.3 - Malleable Iron Threaded Fittings Class 300.

B.
ASME B16.9 - Factory Made Wrought Steel Buttwelding Fittings.

C.
ASME B31.1 - Power Piping.

D.
ASME SEC 9 - Welded and Brazing Qualifications.

E.
AWS D1.1 - Structural Welding Code.

F.
NFPA 12 - Standard on Carbon Dioxide Extinguishing Systems.

G.
NFPA 70 - National Electric Code.

H.
NFPA 72 - National Fire Alarm and Signaling Code.

I.
ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc coated, Welded and Seamless.

J.
ASTM A106 - Seamless Carbon Steel Pipe for High-Temperature Service.

K.
ASTM A197 - Cupola Malleable Iron.
L.
ASTM 395 - Ductile Iron

M.
ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures.

N.
FM - Factory Mutual Approval Guide.

O.
NEMA - Enclosures for Industrial Controls and Systems.

P.
UL - Fire Protection Equipment Directory.

Q.
Department of Transportation (DOT) Title 49 Code of Federal Regulations.
R.
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.
120 VAC or 220 VAC power supply to the system control panel.

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 HPCO2, 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 HPCO2, 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 be an authorized stocking distributor of the HPCO2 system equipment so that immediate replacement parts are available from inventory.

7)
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. storage cylinders, 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 12.
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 HPCO2 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. 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 or Local Application System (as determined by designer, NFPA 12, and best practices) utilizing carbon dioxide stored in high pressure cylinder assemblies. 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.

Janus Fire Systems

1102 Rupcich Drive

Millennium Park

Crown Point, IN 46307

(219) 663-1600

B.
The system shall be complete in all ways. It shall include all mechanical and electrical installation, all detection and control equipment, HPCO2 storage cylinders, carbon dioxide agent, discharge nozzles, pipe and fittings, manual release, 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 HPCO2 Suppression System.

C.
The system(s) shall be actuated by a combination of photoelectric detectors and/or heat detectors. Photoelectric detectors shall be 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).

D.
Automatic operation of each protected area shall be as follows:

1)
Actuation of a detector, within the system, shall:

a.
Flash the PRE-DISCHARGE lamp on the control panel face.

b.
Display “PREDISCHARG OUTPUT #” on the control panel LCD.

c.
Energize a pre-discharge horn or horn/strobe device.

d.
Shut down the HVAC system and/or dampers.

e.
Start time-delay sequence (not to exceed 60 seconds) as displayed on the control panel LCD (if not employing the life safety enhancements of NFPA 12).
2)
After completion of the time-delay sequence, the selector valve shall activate, the HPCO2 system shall discharge and the following shall occur:

a.
Illuminate the “DISCHARGED” lamp on the control panel face.

b.
Display “RELEASING OUTPUT #” on the control panel LCD.

c.
Shutdown of all power to high-voltage equipment.

d.
Energize a visual indicator(s) outside the hazard in which the discharge occurred.

3)
The system shall be capable of being actuated by manual discharge devices located at each hazard exit or egress path. Operation of a manual device shall duplicate the sequence description above except that the time delay shall be reduced to the time it takes for an occupant to be safely evacuated from the hazard. The manual discharge station, if of the electrical actuation type, shall be supervised at the main control panel.

II. MATERIALS AND EQUIPMENT

A.
GENERAL REQUIREMENTS

1)
The HPCO2 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 carbon dioxide; clean dry, non-corrosive, non-damaging, non-deteriorating, electrically non-conductive and meeting the requirements of NFPA 12.
B.
HPCO2 STORAGE AND DISTRIBUTION

1) Cylinder assemblies shall be (50) (75) (100) pound capacity and shall conform to the regulations of the Department of Transportation.
2) Cylinder assemblies shall be designed to hold pressurized carbon dioxide in liquid form at atmospheric temperatures, corresponding to a nominal pressure of 850 psi (58.6 bar) at 70°F (21°C).
3) Cylinders shall be fitted with a brass differential type valve using a piston seal. Valve shall be fitted with a pressure relief rupture disc with a rupture point within the range of 2,600 to 3,000 psi (182.7 to 206.8 bar) and with a rupture disc nut of a type that will relieve pressure without cylinder recoil.
4) The system design can be modular, central storage, or a combination of both design criteria

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

6) The cylinder assemblies shall be located centrally to all hazard areas, or as near as possible, to reduce the amount of pipe and fittings required to install the system.

7) The cylinder assemblies shall be floor mounted in free standing steel racks or wall mounted to solid vertical members. The cylinders and racks shall be arranged to allow a service aisle for cylinder removal and cylinder weighing. (FOR SYSTEMS USING PORTABLE WEIGHT SCALE: The rack uprights shall be fitted with a weigh bar spanning the rack for support of a portable weighing device.)
8) (FOR SYSTEMS USING PORTABLE WEIGHT SCALE: A portable weigh scale kit shall be provided for weighing cylinders in place by loosening cylinder clamps and disconnecting solenoids and discharge flex hose.)

9) (FOR SYSTEMS USING CONTINUOUS WEIGHT SCALE: Each cylinder assembly shall be installed so that it rests upon a load cell connected to dual display mounted above the cylinder.)

10) Systems of 3 or more cylinder shall have two pilot cylinders. Systems of 1 or 2 cylinder may have one pilot cylinder. Pilot cylinders shall have a solenoid for electrical actuation and a manual valve actuator for manual operation.

11) Each cylinder valve shall be connected to the manifold by 22 in (559 mm) long discharge flex hose. In systems of 2 or more cylinders, this flex hose shall be fitted with a check valve that shall prevent the release of agent in the event of an accidental system release while the flex hose is removed from the cylinder valve.
12) In systems of 2 or more cylinders, a means shall be provided to vent any cylinder gas leakage from the manifold, but the means shall also prevent loss of gas when the system operates.

13)
Engineered discharge nozzles shall be provided within the manufacturer’s guidelines to distribute the carbon dioxide throughout the protected spaces. The nozzles shall be designed to provide proper agent quantity and distribution.

a.
Total Flooding

1.
Radial nozzles shall be available in 1/2 in (15 mm) through 2 in (50 mm) pipe sizes. Each size shall be available in 90° Corner (Listed with a protection coverage area of 18’ x 18’), 180° Sidewall (Listed with a protection coverage area of 36’ x 18’), and 360° Center Room (Listed with a protection coverage area of 36’ x 36’) distribution patterns.
2.
Orifice nozzles shall be available for discharging into hazards where a radial nozzle is not appropriate.
3.
Nozzles shall be of corrosion resistant construction and shall be designed specifically for carbon dioxide application.

4.
Nozzles shall be permanently marked as to part number and orifice diameter.

5.
Radial nozzles shall be listed at a maximum 40’ (12.19 m) elevation and listed at a maximum distance below a ceiling of 25% of the enclosure height while still achieving sufficient mixing.
6.
Nozzles should be listed and/or approved to be used in the upright or pendant position.

7.
Ceiling plates can be used with the nozzles to conceal pipe entry holes through ceiling tiles.

b.
Local Application

1.
Local application nozzles shall be designed to direct CO2 onto a surface at a specific projection distance and a specific flow rate.

2.
Nozzle shells shall be available in both 4 inch (101.6 mm) and 6 inch (152.4 mm) diameters.

14)
Distribution piping, and fittings, shall be installed in accordance with the manufacturer’s requirements, NFPA 12 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.
Piping shall be of metallic noncombustible material having physical and chemical characteristics such that its deterioration under stress can be predicted with reliability.

b.
All pipe and fittings installed in corrosive areas, outdoors, or subject to corrosive conditions must be galvanized or treated with a proper protective coating.

c.
Black or galvanized steel pipe shall be either ASTM A 53 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, and non-metallic pipe shall not be used. Furnace butt-weld ASTM A 53 pipe shall not be used. Stainless steel shall be TP304 or TP316 for threaded connections or TP304, TP316, TP304L, or TP316L for welded connections.

d.
Pipe that is 1 inch (25 mm) through 4 inch (100 mm) shall be a minimum of Schedule 80. Pipe that is 3/4 in (20 mm) or smaller shall be permitted to be Schedule 40.

e.
A dirt trap consisting of a tee with a capped nipple, at least 2 inch (51 mm) long, shall be installed at the end of each pipe run.

f.
Piping sections not normally open to atmosphere shall not be required to have corrosion-resistant finish on the inside.

g.
Flexible piping system components shall have a minimum burst pressure of 5000 psi (34, 474 kPa). Refer to latest edition of FSSA Pipe Design Handbook for tubing specifications

h.
Class 150 and cast-iron fittings shall not be used.

i.
Class 300 malleable or ductile fittings shall be used through 2 inch (50 mm) internal pipe size (IPS) and forged steel fittings in all larger sizes.

j.

Flanged joints upstream of any lockout valves shall be Class 600.

k.
Flanged joints downstream of lockout valves or in system with no lockout valves shall be permitted to be Class 300. Threaded unions shall, as a minimum, be equivalent to Class 2000 forged steel.

l.
Stainless steel fittings shall be Type 304 or 316, wrought or forged in accordance with ASTM A 182, threaded or socket weld, for all sizes, 1/8 inch (3 mm) through 4 inch (100 mm).
m.
Welded joints and screwed or flanged fittings (malleable iron or ductile iron) shall be permitted to be used.

n.
Flush bushing shall not be used.

o.
Where hex bushings are used for one pipe size reductions, a 3000 lb (207 bar) steel bushing shall be provided to maintain adequate strength. Where hex bushings are used for more than one pipe size reduction, points g through k of this section shall apply.

p.
Flared, compression-type, or brazed fittings shall be used with compatible tubing.

q.
Where brazed joints are used, the brazing alloy shall have a melting point of 1000°F (538°C) or higher.

r.
The piping system shall be securely supported with due allowance for agent thrust forces and thermal expansion and contraction and shall not be subject to mechanical, chemical, or other damage. Reference the latest edition of FSSA Pipe Design Handbook, Section 6.0 Pipe Supports and Hangers, for details and requirements. ASME B31.1 should be consulted for guidance on this matter. Where explosions are possible, the piping system shall be hung from supports that are least likely to be displaced.

s.
Pipe shall be reamed and cleaned before assembly, and after assembly the entire piping system shall be blow out before nozzles or discharge devices are installed.

t.
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.

u.
Gaskets must be compatible with CO2 (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.

v.
All pipe and fittings shall be new and of recent manufacture.
w.
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.

x.
All discharge piping must adhere to the piping specifications shown on the flow calculation report.
15)
Valves

a.
All valves shall meet the requirements set forth in NFPA 12, 2011 edition.

b.
A manually operated lockout valve shall be provided for every hazard. A positive visual indication of valve condition (open/close) shall be an inherent part of the actuator. This valve must be capable of being locked in either a fully open or fully closed position. The flanges mounted either side of the valve must have inside diameter chamfered 1/4" deep by 45° angle for valve clearance.

c.
Each hazard lockout valve shall be equipped with (2) SPDT limit switches to permit remote annunciation if the valve is other than fully opened.
d.
Valves of sizes up to and including 2 inch shall be ball type designed for high pressure carbon dioxide service. Valves of sizes 3 inch and larger shall be high performance butterfly style suitable for high pressure carbon dioxide service.

e.
Selector valves shall be provided for each hazard. CO2 vapor pressure shall provide pneumatic power to open these valves.
f.
In system where valve arrangement introduces sections of closed piping, such sections shall be equipped with pressure relief devices, or the valves shall be designed to prevent the entrapment of liquid carbon dioxide. The pressure relief devices shall operate at between 2650 psi and 3000 psi (165 to 207 bar). All pressure relief devices shall be of such design and so located that the discharge of carbon dioxide therefrom will not injure personnel.
16)
Pilot Pressure

a.
Pilot pressure to all pneumatically power devices shall be regulated to 100 psi (6.89 bar).

b.
Regulator shall be field set using an inert gas.

c.
Pneumatic supply to pilot cabinets shall be normally unpressurized.

d.
Pilot pressure shall be able to be isolated utilizing a lock-out valve. Closure of this valve shall cause a supervisory condition on the control panel. 
e.
A pressure gauge shall be installed downstream and adjacent to the regulator.

17)
Pilot Cabinets

a.
In a system requiring a pneumatic time delay, each selector valve shall be provided with a pneumatic pilot cabinet of the normally de-energized type. This cabinet allows manual operation of the discharge valve by use of pilot pressure.

b.
An emergency actuation shall be provided for all discharge valves that are actuated through a pneumatic pilot cabinet.
18)
Time Delay Components
a.
Pneumatic predischarge alarm and pneumatic time delay shall be required for normally occupied and occupiable enclosures protected by total flooding systems as per NFPA 12, or in local application systems where a concentration of 7.5% of carbon dioxide can be achieved for a period of 5 or more minutes.

b.
Pneumatic timer shall not be of the accumulator type. It shall have a rotary knob for adjusting the time. Needle valves used for adjusting the delay are not allowed.
c.
CO2 siren shall be pneumatically actuated by CO2 pilot pressure and shall not consume at a rate of more than 2 lbs/min of CO2 in order to sound at 100% efficiency. The CO2 siren shall not be of rotary type.

19)
Discharge 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.

20)
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 agent 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.
21)
Odorizer

a.
An odorizer shall introduce wintergreen scent into the CO2 discharge upon pressurization of the discharge piping.

b.
Odorizer shall be a single piece unit and replaceable.
C.
CONTROL PANEL

1)
The control panel shall be a JFS-C1 Conventional Control Panel, P/N 18630.

2)

The JFS-C1 Control System and its components shall be UL Listed and/or FM Approved for releasing service.
3)
The JFS-C1 Control System shall be capable of handling the timed discharge sequence for high pressure carbon dioxide. This includes a timed discharge sequence capable of energized releasing output for a period of 0.1 minute to 30.0 minutes in 0.1 minute increments and a period of 1 minute to 300 minutes in 1 minute increments.

4)
The JFS-C1 Control System shall perform all functions necessary to operate the system detection, actuation and auxiliary functions as outlined.

5)
The JFS-C1 Control System shall be capable of providing 8.0 AH or 12.0 AH battery standby power supplies, providing from 24 to 90 hours standby.

6)
The JFS-C1 Control System shall be microprocessor based with hardware and software integration designed to guarantee reliability.

7)
The JFS-C1 Control System shall support Cross-Zoned, Single Detector Release and Manual Release detection/actuation methods.

8)

The JFS-C1 Control System shall provide the following capabilities and functions:
a.
The Control System shall include four (4) input zones, four (4) output zones, one (1) abort, one (1) supervisory, one (1) form C alarm contact, one (1) form C trouble contact, one (1) form A supervisory contact, and one (1) form A water flow contact.
b.
A 2 line 32 character alpha numeric liquid crystal display shows the condition, status and circuit for all Alarm, Supervisory and Trouble conditions
c.
Individual LED indicators:
AC POWER:



Green LED

INPUT ALARM (4):


Red LED

OUTPUT (4):



Red LED

SUPERVISORY 1/ABORT:

Yellow LED
SUPERVISORY 2:


Yellow LED
SYSTEM TROUBLE:


Yellow LED

ALARM SILENCED:


Yellow LED

POWER TROUBLE:


Yellow LED

GROUND FAULT:


Yellow LED
PRE-DISCHARGE/DISCHARGE:
Yellow LED

SUPERVISORY/TROUBLE:

Yellow LED

d.
Buzzer Silence: Press the scroll or scroll down buttons. Once all events in the trouble or supervisory queue have been viewed, the buzzer and appropriate outputs will silence. The applicable TROUBLE or SUPERVISORY LED will change from flashing to steady.

Note: Any continuous trouble conditions that have been silenced automatically resound 24 hours after the first trouble condition was silenced.
e.
Signal Silence Switch: Activation of the Alarm Signal Silence Switch shall cause all silenceable Alarm Indicating Appliances to return to the normal condition after an alarm condition.
f.
System Reset Switch: Activation of the System Reset Switch shall reset all alarm circuits if condition has been corrected.
g.
Zone Status LEDs: The alarm, supervisory or trouble LED(s) shall flash until event(s) have been acknowledged and remain steady on. Any subsequent new alarm, supervisory or trouble condition will sound again all indications and flash new events.
h.
Supervisory: A short circuit on this zone shall cause the supervisory LED to flash. The Signal Silence switch shall silence the alarm causing the supervisory LED to remain steady. An open circuit shall report as a zone trouble.
i.
Optional module (Model CAM Janus Fire Systems P/N 18632) to convert one (1) Class B indicating circuit to one (1) Class A Circuit.
j.
Optional module (Model CA2Z Janus Fire Systems P/N 18631) to convert two (2) Class B initiating circuit to two (2) Class A circuits.
k.
Optional module (Model ARM-2 Janus Fire Systems P/N 18633) to provide two (2) Form C contacts.
l.
Optional module (Model ARM-44 Janus Fire Systems P/N 19091) to provide eight (8) Form C contacts.
m.
Optional remote annunciator (Model RA-4410-RC P/N 18634) provides 34 LEDs.
n.
Battery/Earth fault supervision shall be provided.
o.
Adjustable delay timer shall be available, zero to sixty seconds; the manual release defaults to 30 seconds.
p.
Cross zone option shall be selectable (two zones in alarm before release).
q.
Initiating circuit disable feature.
r.
A supervised manual release circuit shall be provided.
s.
One-man walktest with automatic 30 minute restoration and releasing circuit disable.
t.
The Power Supply for the Control Panel shall be integral to the Control Panel itself, and shall provide all control panel and peripheral device power needs.
u.
Input power shall be universal 120 VAC, 60 Hz (165VA) or 220 VAC, 50/60 Hz (185 VA). The power supply shall provide an integral battery charger for use with batteries up to 12 AH.
v.
The Power Supply shall be designed to meet UL and NFPA requirements for power-limited operation on all indicating and initiating circuits.
w.
The control panel shall be housed in a cabinet designed for mounting directly to a wall or vertical surface. The back box and door shall be constructed of 18 gauge steel with provisions for electrical conduit connections into the sides and top. The door shall provide a key lock and shall include a glass or other transparent opening for viewing of all indicators. The cabinet shall be approximately 5 inches deep and 14.25 inches wide. Height shall be approximately 18.5 inches. Space shall be provided in the cabinet for 8.0 AH or 12.0 AH batteries.
D.
DETECTORS

1)
The detectors shall be spaced and installed in accordance with the manufacturer’s specifications and the guidelines of NFPA 72.
2)
Smoke detectors shall be 24VDC photoelectric type (Janus Fire Systems P/N 18635).
3)
Each smoke detector shall contain a visual status and alarm indicator for 360° viewing.
4)
The detector screen and cover assembly shall be easily removable for field cleaning of the detector chamber.

5)
Built in magnetic detector sensitivity test feature.

6)
Vandal resistant security lock.

7)
Radio frequency and transient protection.

8)
Heat detectors shall reset automatically.

E.
MANUAL RELEASE (ELECTRIC)

1)
The electric manual release station shall be a dual action device which provides a means of manually discharging the high pressure carbon dioxide fire extinguishing system when used in conjunction with the JFS-C1 control system.
2)
The manual release station shall be Janus Fire System P/N 18703.
3)
The manual release station shall be a dual action device requiring two distinct operations to initiate a system actuation.
4)
The manual release station shall bypass the time delay function, shall cause the system to discharge and shall cause all release and shutdown devices to operate in the same manner as if the system had operated automatically.
5)
The manual release station faceplate shall include the type of agent to be discharged and operating instructions. The letters shall be clearly printed in a contrasting color.
6)
A manual release station shall be located at each hazard egress exit.
F.
MANUAL RELEASE (MECHANICAL)

1)
Mechanical Manual Release shall be made available in the event all battery back-up and commercial power is lost. Consideration should be given for convenience of operation and egress from the hazard area(s).
G.
AUDIBLE and VISUAL ALARMS

1)
Audible alarm and visual signal devices shall operate from the JFS-C1 Control Panel.
2)
Alarms shall operate on 24 VDC nominal polarized.
3)
Audible alarms shall provide continuous or interrupted tones with an output sound level of at least 90 dBA measured at 10 feet from the device.
4)
Alarms shall be capable of being mounted to either a single or double-gang electrical backbox.

5)
A Strobe device shall be placed outside, and above, each hazard egress exit door.
H.
BATTERIES

1)
Shall be 12.0 volt, Gell‑Cell type (2 required) or sealed lead acid
2)
Battery shall have sufficient capacity to power the fire alarm system for not less than twenty-four hours plus 5 minutes of alarm upon a normal AC power failure. Optional battery power for ninety hours
3)
The batteries are to be completely maintenance free.
I.
ELECTRICAL INSTALLATION

1)
Installation shall be in accordance with the NFPA 70 (NEC), NFPA 72, NFPA 12, local and state codes, as shown on the drawings, and as recommended by the major equipment manufacturer.

2)
All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the system programming and test period. If construction is ongoing during this period, measures shall be taken to protect smoke detectors from contamination and physical damage.

3)
All fire detection and alarm system devices, control panels and remote annunciators shall be flush mounted when located in finished areas and may be surface mounted when located in unfinished areas.

4)
At the final inspection a factory trained representative of the manufacturer of the major equipment shall perform the all tests required.
5)
Conduit installation shall be in accordance with The National Electrical Code (NEC), local and state requirements. Minimum 3/4 inch (20 mm) conduit shall be used
J.
ABORT STATIONS

1)
Abort Station shall not be used per NFPA 12.

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 discharge 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, manual stations, 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 full discharge test shall be performed on all systems. Where multiple hazards are protected from a common supply, a full discharge test shall be performed for each hazard.

D.
Janus Fire Systems document number DOC225 Test and Inspection Plan – HPCO2 (Latest Revision) shall be adhered to where applicable.

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 12.
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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