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WARNING

MODIFICATION HAZARD
Unauthorized modifications, alterations or installations of or to this equipment are prohibited and are in
violation of AR 750-10. Any such unauthorized modifications, alterations or installations could result in
death, injury or damage to the equipment.
HIGH PRESSURE SYSTEM HAZARDS

Pressurized liquid or gas systems can cause serious injuries if high pressure lines or equipment fail.

High pressure compressed air tanks, piping systems and air operated devices possess potential for
serious injury to eyes and exposed areas of shin due to escaping air pressure.

FIRE SUPPRESSANT HAZARDS

Fire suppressant chemicals displace oxygen and can cause suffocation. Immediately evacuate areas when
they are used.

In areas protected by HALON 1301 agent, personnel have only 25 seconds (Paint Locker)/60 seconds
(Engine Room and Auxiliary Machine Room No.1) to evacuate these areas after the alarm sounds.

After 25 or 65 seconds have elapsed, the areas are flooded with HALON 1301 smothering agent. Exposure
to this agent may cause suffocation.

After discharge, do not enter protected areas without breathing apparatus until areas are ventilated.
ELECTRICAL HAZARDS

Whenever possible, the power supply to the equipment must be shut off before beginning work on the

equipment. Do not be misled by the term "low voltage". Potentials as low as 50 volts may cause death

under adverse conditions.

Be careful not to contact 115-Vac input connections when installing or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the
hazard of current flowing through the body.

MOVING MACHINERY HAZARDS
Be very careful when operating or working near moving machinery.
Running engines, rotating shafts, and other moving machinery parts could cause personal injury or death.
FM-200 FIRE SUPPRESSANT HAZARDS

In the event the FM-200 system electric horns/strobes or the warning lights (amber strobe) are activated,
always leave the protected space immediately.

For Artificial Respiration, refer to FM 21-11.
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SUPPLEMENTARY INTRODUCTORY MATERIAL

Maintenance Forms and Records. Department of the Army forms and procedures used for equipment
maintenance will be those described by DA PAM 738-750, The Army Maintenance Management System.

Reporting Errors and Recommending Improvements. You can help improve this manual. If you find
any mistakes or if you know of a way to improve the procedures, please let us know. Mail your letter or DA
Form 2028 (Recommended Changes to Publications and Blank Forms) located in the back of this manual
directly to: Technical Publication Information Office, TACOM-RI, 1 Rock Island Arsenal, IL 61299-7630. A
reply will be furnished directly to you.

Preparation for Storage and Shipment. Refer to Maintenance Section of the Operation and Maintenance
Manual for Fire Detection System (Pyrotronics System 3).
NOTE
Not applicable to Hull No. LT801, LT804, LT805

Reference TM 55-1925-207-10 Para. 2-66 for FM-200
Operation and Preparation for Storage/Shipment procedures.

Destruction of Army Materiel to Prevent Enemy Use. Refer to TM 750-244-2 and TM 750-244-3 for
instructions covering the destruction of Army Materiel to Prevent enemy use.
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SECTION |

Operation, Installation and Maintenance for Fire Detection System
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INTRODUCTION

The following manual is intended to be used by personnel
responsible for operation, general periodic maintenance,
service and repair of the Fire Detection System. Whenever
you undertake to inspect, test, maintain, or service this
system, always keep in mind that you are accepting
responsibility for the safety of people's lives and

protection of property and equipment. This equipment is
designed and manufactured to meet the highest requirements
However, if this equipment is not maintained properly, it

may not be capable of doing the job it is intended to do.






System 3

Universal Alarm Control

CP-35 Operating Instructions

OPERATION
In normal standby operation, all switches should be in normal position. The system power lamp should be on and the

system alarm, system trouble lamps, zone alarm, zone trouble, audible signal circuit trouble LED indicators and all other
indicators should be off.

When System Alarm Sounds

A. If system is used for fire detection, follow the response plan approved by the authority having jurisdiction. Check
that every one is accounted for. Then, notify the Fire Department (If the system is connected to the Fire Department or a
Central Station. this is done automatically by the control equipment ). Keep in mind that the Fire Department or Central
Station should be notified when resetting the system.

B. Audible device circuits associated with the silencable alarm output may be silenced by momentary operation of the
ALARM SILENCE switch. Subsequent alarm conditions from another zone will cause the above audibles to again sound.
DO NOT RESET THE SYSTEM. The zone LEDs will indicate the zone in which the alarming device is located. Locate
the device initiating the alarm. This device will have its base lamp* on.

C. When the cause of the alarm has been located and corrected, reset the system by moving the RESET/LAMP TEST
switch momentarily to RESET position. Reset all other switches that have been operated.

When a Trouble Condition Develops

A. The system trouble lamp and horn are activated. Call your authorized Pyrotronics Service Representative. The
trouble should be diagnosed and repaired immediately.

B. The trouble buzzer may be silenced by moving the TROUBLE SILENCE switch to the SILENCE position. The
trouble lamp will remain illuminated.

MAINTENANCE

To insure proper and reliable operation, the following inspection and testing schedule is recommended.

Every Six Months

A. Inspect all ionization detector heads for dust accumulations and when excessive, contact your authorized
Pyrotronics Service Representative or factory for service.

B. Activate a detector or alarm initiating device. Check that base lamp ligh ts* and that proper alarm and zone
indications are given by the control panel. An ionization or photoelectric detector may be activated by blowing smoke
into it. A thermal detector may be activated by an electric heat gun. A flame detector may be activated by holding a
lighted match slightly below it.

IMPORTANT: If the system is connected to the Fire Department, or actuates an external system (fire extinguishing, etc )
then move disconnect switches* to OFF position to prevent actuation. Be sure to reconnect at completion of inspection.
Notify facility personnel that a system test is being performed so that any alarm soundings can be ignored during the test
period.

C. Check operation of each detector/alarm initiating device on all circuits. Measure the sensitivity of each ionization
detector with a Pyrotronics sensitivity checker (when applicable).

D. Check the supervisory circuits by operating the RESET/LAMP TEST switch to the RESET position. In this position,
all visual indicators on the control panel should be lit and the trouble horn should sound.

Periodically Testing the System

A. The system should be tested at regular intervals to ensure its operational reliability and optimum performance. To
test the system, activate a detector/alarm initiating device.

Check that all audible devices sound, that the system alarm lamp illuminates, and that the audible devices can be
silenced *.

Check that the proper zone lamp responds.

B. Reset the system. Check that the system trouble lamp LEDs and horn and all z one lamps* are actuated when the
reset switch is moved momentarily to the RESET position.

C. Return all switches to normal position.

D. If a disconnect switch is incorporated, and if the system is connected to a fire department, central station, or has
external devices connected to it (fans, smoke door holders, fire extinguishing systems, etc ) which are operated by the
alarm controlled contacts, this equipment may be isolated from the alarm circuit during a test by moving the respective
disconnect switch(es) to the DISCONNECT position. Operation of this switch prior to tests energizes the trouble lamp so
that the switch will not be left in the DISCONNECT position inadvertently.

*When this feature is incorporated in the system.

Your local Pyrotronics authorized Service Representative is: , Pyrotronlcs
Name AD

e, wision of Baker Industries, Inc
Tel No. Cedar Knolls, New Jersey 07927

Par No 315-084881A
These instructions should be framed and located adjacent to the control unit for ready reference.
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Figure 1
Interior View of CP-35
Displays Power Supply (PS-38)
and Modules Selected

INSTALLATION AND WIRING

The reliabilit%/ of the Pyrotronics System 3 depends to a great extent upon proper installation of the control panel,
modules, detectors, associated equipment, and wiring. These Instructions outline the requirements for a satisfactory
installation. Careful completion of each detail will provide an automatic detection and control system that will be
dependable and give reliable operation. Connection terminals for the Control Panel are shown in Figure 3, WIRING
INFORMATION. The wiriré; arrangement for a typical system with control panel and modules is shown In Figure 4,
TYPICAL SYSTEM WIRING.

Connection terminals for the Individual modules are shown on the Operation and Installation Instructions sheet
provided with each of the modules.

Any questions regarding the equipment or installation should be directed to an authorized Pyrotronics Service
Representative.

Mounting the Control Panel Enclosure (Figure 2)

The control panel enclosure should be securely fastened to a shock and vibration-free surface in a clean, dry area. It
should be mounted with the top of the enclosure approximately six feet above the floor. The location should ensure that
the Icontro!j panel is easily visible and readily accessible for maintenance. Sufficient room is necessary to open the
enclosure door.

Wiring should be in accordance with national and local codes for fire alarm circuits. Use knockouts provided. For AC
supply power, use No 14 or larger AWG, 600V insulation wire.

The module/frame assembly should be picked up bg the straps provided at the end of the wiring channels. Do not place
hands behind the modules, as the circuitry may be damaged. Install the module/frame assembly in the enclosure,
securing it to the studs with the 5/16 in nuts provided.

CAUTION: Do not overtighten nuts (do not use ratchet type wrench), as the studs can be broken if excessive
force is applied.

Power Requirements

The CP-35 is designed to operate from the 24 VDC output provided from the Models PS-34 or PS-35 power supplies.
Connection from the CP-35 to the power supply is made by a six-wire harness assembly.

The PS-34 or PS-35 power supply operates from a 120/240 volt, 50/60 Hz, three-wire, grounded neutral, power source.
The power supply must be connected directly through separate circuit breakers or fuses, to the line side of the main
power feed for the building. No other equipment may be suthed from these separate circuit breakers or fuses. Wire
mlf:s(tméﬂ\A_clz_?Bt&nuously from the AC power source to the PS-34/35 input terminals. Refer to Figure 3, WIRING

Installing the Control Panel and Power Supply

The system power supply, PS-34 or PS-35, is installed in the ulgper right-hand corner of the enclosure and occupies three
module spaces. Immediately to the left is the CP-35 Control Panel. These two modules together occupy the entire top
tier. When the BC-35 charger/transfer module is used, it should be placed directly below the power supply module in the
second tier. Battery Extender Module BE-35 and Meter Module MM-35, when used, are placed to the left of the BC-35
and an interconnecting cable to each and to the CP-35 should be engaged (See Figure 4.)

Other system modules may now be placed adjacent to the last battery associated module and connected to CP-35 at P2,
Eﬂa medJA-t24 plug and harness assembly. Subsequent modules may then be placed to fill up the second tier and then
e third, etc.
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Connections between adjacent modules are to be made with the JA-5 plug and harness assembly Connections between modules of different tiers may be
made using the JA-24 cable harness assembly The module supervision circuit is completed by Installation of the JS-24 or JS-64 supervisory return cable
assembly from the unused bus receptacle of the last module In the system to terminal 41 of the CP-35.

Installation of Conduit Boxes or Shielded Cable
Where local codes of installation require an outlet box, use a standard 4 In octagon box for all detector mounting Where local codes permit, the detectors may
be wired using limited-energy shielded cable The Control Panel enclosure and all detector and alarm circuit conduit or shielding must be properly grounded
Insure that all conduit and shielding makes good electrical contact between the control panel and outlet boxes.
Detection/Alarm Initiating Circuit Wiring to Zone Modules
Run wire In accordance with the Wiring Diagram Use at least 18 AWG, 300V Insulation, color coded wire for low voltage circuits where local codes require
conduit Where local codes permit, use approved limited-energy shielded cable rated at 300V The maximum length of run (both wires) should not exceed 1/2
mile of No 18 wire (35 ohms) for standard detection/alarm initiating devices and 1500 feet of No 18 wire (20 ohms) for detectors with relays. When using the
four-wire Class A type connection, the wiring run, as given above, must be reduced by one half The wire interconnecting the devices is continuously
supervised and, when the ZU-35 type modules are used, must be terminated with an EOL device (50pfd capacitor furnished with the Control Panel) The EOL
device may be mounted directly In Series 3 or Series 4 bases When DI-2 series detectors, or other large base units, are employed as the last detector on the
zone circuit, the EOL device must be mounted to an EL-30 EOL device mounting assembly Be sure to observe polarity when connecting the EOL device
(Refer to the label on the EL-30). If the EOL device is Installed Incorrectly, the zone circuit may indicate a constant alarm condition.

NOTE: For four-wire Class A type connection, the end of line device Is Installed at the module (See Figure 4).
In order to keep supervision complete, no parallel branching of wires Is permissible Every base, except the last one, will have one set of Incoming and one set
of outgoing wires. Some alarm Initiating devices such as manual stations, waterflow switches, and thermal units do not have separate mounting bases.
Connections to these devices are made directly to their Internal screw terminals, based on their Individual configuration.
Installing Pyrotronics Detector Bases
Remove the Pyrotronics detector base from carton The Model DI-2 detector base is supplied with a dust shield containing a jumper. Be sure temporary jumper
remains Installed between terminals 4b and 5 on the detector side of the base The jumper will be necessary later to test electrical continuity of the circuit. On
the DB-4 detector base, a cardboard cover holds the contacts between terminals 4 and 5 together This cover must be In place to test the circuit. The DB-3
base provides a lumper only, connected between terminals la and Ib of the base. Install detector bases and other alarm initiating devices In accordance with
the wiring diagram DO NOT install bases for ionization detectors in direct air flow of air conditioning or ventilating air ducts. Connect wires to all Initiating
devices following the Wiring Diagram. Remove only as much insulation as is necessary (1/2 Inch). Strip back the outer casing as required and connect the
third uninsulated (stranded) wire of the Incoming and outgoing cable together using a wire nut The connection should be made external to the device but
Internal to the 4 Inch octagon box (when used). Mount the EOL device at the last base In each detector circuit, as Indicated on the Wiring Diagram (Refer to
Detection/Alarm Initiating Circuit Wiring above). Manual stations, thermal detectors, and all detector bases are to be connected to the circuit at this time.
Refer to the Wiring Diagram of the specific equipment for connection details
Installation of Audible Alarm Devices
All audible alarm device circuits are supervised and employ polarized alarm devices Other type devices will not function properly on these circuits For proper
circuit supervision, the circuit must be terminated with a 5 6K ohm end-of-line resistor. When a DC alarm circuit Is used, the EOL device Is a 5 6K, 1/2W
resistor (furnished with the CP-35) This resistor may be mounted In an EL-30 mounting assembly If an AC alarm circuit is used, the EOL device must be a 5
6K, 5W resistor (furnished with the EL-32 assembly).

NOTE: The above applies when AE-30U type Alarm Extender modules are used Class A audible alarm connections must operate from 24 VDC, and
the EOL device is connected at the module terminals.
Connect all alarm devices In accordance with the Wiring Diagram. Bell or horn polarity must be observed or Improper supervision will result. There must be
no parallel branching and wiring should be continuous between devices. Splices, when necessary because of very long distances, must be soldered - DO
NOT use wire nuts Wiring for connecting bells and horns to modules should be in accordance with national and local codes for fire alarm circuits.
Tests of Wiring
Check that dust shields (DI-2 detectors), cardboard covers, or Jumpers, as applicable, are In place Install end-of-line device(s). Detector circuits should NOT
be connected to modules at this time No plug-in detectors should be In their bases. Check the detector/alarm Initiating device circuit(s). Short the wires
together (discharges EOL device) Using a VOM set to read high resistance (for example, a Simpson Model 260 set to the RX 10,000 range), measure the
resistance of the circuit. Note: Observe polarity, connect positive side of meter to positive side of the circuit. The meter needle should quickly drop down to a
low resistance reading and then slowly Increase In resistance to a value greater than one megohm If maximum resistance reached is less than one megohm,
check for reversed EOL device or EOL device with excessive leakage Also check the resistance between each side of circuit and the enclosure or ground
Infinite resistance should be indicated. If wiring reads correct resistance on meter, connect wires to proper terminals on Control Panel or module. Remove all
shield covers and/or jumpers, as applicable, and install plug-in detectors in their bases.
To Test System Operation
a. Unlock and open system enclosure door.
b. Make certain that any and all unwanted outgoing alarm signals are disconnected in the event that the Control Panel goes Into an alarm condition
c. Apply required power, AC and battery, to system.
Only the power lamp should be on All disconnect and/or silencing switches, if used, should be In their normal positions. Move RESET/ LAMP TEST switch to
RESET and hold All Control Panel Indicators, lamps, and the trouble horn will operate Release RESET switch. The trouble lamp and horn should return to
normal supervisory operation. To test supervision of the audible alarm circuit(s), open each circuit at the EOL device. Check that trouble Indications appear at
the Control Panel If proper Indications appear, reconnect the lead to return the system to normal supervisory operation.

3
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operate when the switch Is In the disconnect position.
enclosure door. If not, refer to MAINTENANCE.

Figure 4

Typical System Wiring

To test operation of the audible alarm circuit(s), activate a detector/actuation device or manual station Check that all

audible alarm devices sound, that the alarm lamp lights, and that the audible devices can be silenced See Note 1 below
To test operation of detection/actuation circuit(s), activate each device and manual station Check that the detector alarm
lamp lights and that alarm and zone Indications are given by the Control Panel and the proper module. Each ionization
or photoelectric detector may be activated by blowing smoke into it. A thermal detector may be activated by an electric

heat gun (Do not heat test non-restorable thermals). A flame detector may be activated by holding a lighted match about
one foot from it. Disconnect switches (See Note 2) should be used during tests to isolate any external alarm operated
circuits (activation of fire extinguishing system, natification to the Fire Department, etc). When such external circuits are

connected to the system, check that upon alarm, they operate when switch Is In Its normal position and that they do not
If the above tests provide proper results, close and lock the

1. When activated from silenceable alarm output terminal.
2. When this feature is used in system.
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MAINTENANCE
To insure proper and reliable operation, the following inspection and testing schedule is recommended
Every Six Months
Inspect all ionization detector heads for dust accumulations, and when excessive, contact your authorized Pyrotronics Service Representative for service.
Activate a detector or alarm initiating device Check that base lamp lights and that proper alarm and zone Indications are given by the Control Panel An
ionization or photoelectric detector may be activated by blowing smoke into It. A thermal detector may be activated by an electric heat gun A flame detector
may be activated by holding a lighted match slightly below it

CAUTION: If the system is connected to the fire department, or actuates an external system (fire extinguishing, etc), then move disconnect switches to

OFF position to prevent actuation. Be sure to reconnect at completion of inspection. Notify facility personnel that a system test Is being performed so

that any alarm soundings can be ignored during the test period. Check operation of each detector/alarm Initiating device on all circuits Measure the

sensitivity of each ionization detector with a Pyrotronics sensitivity checker (when applicable) Check the supervisory circuits by operating the

RESET/LAMP TEST switch to the RESET position In this position, all visual Indicators on the Control Panel should be lit and the trouble horn should

sound.
Periodically Testing the System
The system should be tested at regular Intervals to insure Its operational reliability and optimum performance. To test the system, activate a detector/alarm
Initiating device. Check that all audible devices sound, that the system alarm lamp illuminates, and that the audible devices can be silenced. Check that the
proper zone lamp responds. Reset the system Check that the system trouble lamp LEDs and horn and all zone lamps are actuated when the reset switch is
moved momentarily to the RESET position. Return all switches to normal position. If a disconnect switch Is Incorporated, and if the system is connected to a
fire department, central station, or has external devices connected to it (fans, smoke door holders, fire extinguishing systems, etc ) which are operated by the
alarm controlled contacts, then this equipment may be isolated from the alarm circuit during a test by moving the respective disconnect switch(es) to the
DISCONNECT position. Operation of this switch prior to tests energizes the trouble lamp so that the switch will not be left in the DISCONNECT position
inadvertently.
TROUBLESHOOTING THE CP-35
A system trouble condition may result from any of the following conditions
1. Module placement loop open

a. Check for 24 VDC with respect to system common (terminal 6 of the power supply) at terminal 41 of the CP-35

b. With no voltage present at terminal 41, check that all mades are In place and that the ten wire cable connectors are both present and well seated
on each module connector
2. Trouble condition from a supervised zone, audible alarm, or associated module from which a trouble signal may be produced

a. Observe visual trouble Indication on individual modules

b. If present, proceed to correct that Individual fault condition
3. Ground fault condition

a. Observe that the visual ground fault indicator Is llluminated

b. Normal voltage between chassis ground and gstem common (terminal 6 of power supply) should read approximately 7 5 to 8 VDC.

c. A higher voltage reading indicates a ground with respect to the positive voltage supply source

d. A lower voltage reading indicates a ground with respect to the common or minus voltage supply source
4. Auxiliary power output terminals (5 and 6) of the power supply not energized

a. Normal voltage value should be the supply voltage value (approximately 24 VDC)

b. With no voltage present, check fuse 3 of the power suply
5. Loss of 120 VAC trouble supply input to the power supply (terminals 3 and 2 of the power supply)

a. Check incoming supply voltage

b With voltage present at terminals 3 and 2 of power supply, read voltage at P1, pin 5 with respect to terminal 2. With no voltage reading (120 VAC)
present, check Fl fuse within the power supply unit
6. Loss of 120 VAC main supply input to power supply (terminals 1 and 2 of power supply) (When emergency power |s provided with the BC-35, the CP-35
Control Panel power indicator will operate In a flashing manner.) When no emergency power Is provided, all visual Indicators are turned off and only a change
of state of trouble relay 2K/4 will result

a Check Incoming supply voltage.

b. With voltage present at terminals 1 and 2 of the power supply, check circuit breaker CB1 by depressing the reset button and/or F2 fuse within the
power supply unit.
7. Battery charger/transfer module fault (when used).

a. Observe visual trouble Indication on the BC-35 module.

b. See Indvidual BC-35 Installation Instructions for possible trouble conditions.
8. Key operated remote alarm station (RA38/RTA38, when used) silence switch not In normal open condition (Includes possible low resistance value between
outgoing lines, terminals 30 and 31 of the CP-35.

a. Normal reading should be 11 5to 12 VDC

b. For lower voltage value readings, check station or lines for possible shunted condition
9. Loss of 12 VDC logic supply

a. With terminals 30 and 31 of the CP-35 open, measure 11 5 td2 VDC across these terminals

b. With no low voltage present at terminals 30 and 31 of the CP-35, check that Interconnecting pin 34 connection between the main PC board and the
secondary PC board of the CP-35 is securely In place.

NOTE: Make certain that plug connection Is replaced In the correct pin to pin sequence. (Arrow marking on the

plug connections goes to pin 1).

10. Supervision of alarm relay coil (1 K/4) open circuits. Operation of the relay by placing the Control Panel in alarm condition Indicates that coil winding Is
intact (Before placing panel in an alarm condition, make certain that any, and all, unwanted outgoing alarm signals are disconnected )



USCG System

POWER CALCULATIONS FOR U.S. ARMY LARGE TUGS
Power Calculation Sheet

Module Quantity Supervisory (mA) Alarm (mA)
CP-35 150 260"
CP-35/BC-35 1 195 195 290" 290
BE-35 60 -
AE-30U 6.5 40
MC-30 0 15
RC-30U 5 40
RM-30U/30RU 4 1600
SR-30/32 1 0 45/relay’ 180
SM-30 0 45°
TC-30U 30 15
TL-30U 1 0 45 45
ZA-30 50 100
ZU-35TS 2 9/zone' 54 110/zon€’ 690°
SUBTOTALS (a and b) a 249 b 1205
Alarm Devices 2-63mA 0 c 126’
TOTAL POWER REQUIREMENTS @+b+c) 1,580°

1 - Includes the CP-35 audible circuit.

2 - Use the highest number of relays that will be operated when either a) any three zones, or b) 10% of the total zones
are In alarm.

3 - Only when switch Is operated

4 - All zones must have supervisory current calculated

5 - Minimum of three zones or 10% of total zones must be calculated.

6 - In zones with shorting devices (thermals, MSs, etc.), add 120mA.

7 - Audible alarm current draw per device: BDC-624/1024 Bells, 70mA; HDC-24 Horn, 63mA; SEA-3 Siren, 550mA; V33
Flashing Light, 170mA.

8 - Total alarm current cannot exceed 4 amps when using the PS-34 or 10 amps when using the PS-35.
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Universal | Bl

Alarm E
Control | mm

System 3 Control Panel

ENGINEER AND ARCHITECT SPECIFICATIONS

MODEL CP-35

Basic Two Zone System
e Expandable

Double Supervision
Ground Detection s
Supervised Alarm Relay Coil %“u'-ﬂ'

@) Listed

% TROUBLE

Description

The Pyrotronics Control Panel Model CP-35 is the basic control unit for System 3 Universal Alarm Control It is of solid
state circuitry and Is designed for use In commercial, institutional, industrial, and life safety applications It is approved for
service In accordance with NFPA Standards 72A, 72B, 72C, and 72D, and is Underwriters Laboratories Inc listed. The
Model CP-35 with basic power supply provides circuitry for two supervised detector circuits, wired Class A or B,
accommodating any of Pyrotronics low voltage detectors, manual stations, or contact type Input devices It also Includes
one supervised audible signal circuit utilizing either 120 Vac or 24 Vdc devices, connected In either Class A or Class B
configuration. Nine visual system indicators are mounted on the face of the CP-35, a green Power On LED, a red Alarm
LED, a yellow Trouble LED and a yellow Ground Fault Indicator. To monitor the two detector circuits, a red LED Zone
Alarm Indicator and a yellow Zone Trouble Indicator are supplied for each zone. An additional yellow LED Audible Signal
Circuit Trouble Indicator is also provided. Two momentary contact switches are mounted on the CP-35, one serving as a
combination "Reset/Lamp Test" function, while the other permits "Alarm Silence". A fixed two position "Trouble Silence"
switch and an Internal trouble signal sounding device is provided Also remotely located Trouble Annunciator (RT-38),
Alarm Annunciator (RA-38), and Alarm and Trouble Annunciator (RTA-38) are optional.

Operation

POWER

The combination of a Model CP-35 with a PS-35, operates from a three-wire, 120/240 Vac 50/60 Hz, supply with
grounded neutral, incorporating double supervision Secondary power may be supplied with optional battery standby. The
green Power LED Is illuminated to show that power is normal Each input power line is separately fused within the power
supply. Loss of the main AC operating power or secondary AC supervisory power is signaled by the system audible and
yellow visual trouble indicators Restoration of power returns the panel to normal condition' When battery standby is
specified, loss of main power results in an audible and visual trouble signal, and the batteries provide power to the
system. The system power supply furnishes power for detector circuits and audible signal circuits The detector circuits
may be the two zones Incorporated In the CP-35 Control, plus any mix of additional compatible zones, signal circuits or
other fire monitoring circuits In addition, an output rated at 24 Vdc 1 5A is provided on terminals 5 & 6 for powering
modules. Internally housed and wired within the control unit enclosure.

Pyrotronics CATALOG NUMBER 3060




ALARM

The Control panel alarm section circuitry responds to any zone module alarm Input signal either from the on-board zones or separate zone modules. The
alarm condition is "Locked In" within the control panel and Is cleared only by operation of the control panel "Reset" switch:

An alarm condition is Indicated by'

Change of state of the two SPDT alarm relay contacts

lllumination of the panel "Alarm" visual Indicator

Energizing of both the silenceable and non-silenceable alarm outputs

High going current-limited alarm signal to the supervised annunciator circuitry

Alarm signal output to the remote alarm and silence station Operation of the momentary "Alarm Silence" switatauses both the silenceable alarm output

to deenergize and the visual alarm display to flash.

b wWwN -

SUBSEQUENT ALARM

After operation of the "Alarm Silence" switch following a system alarm condition, the system visual indicator operates in a flashing mode A second or further
alarm input signal will cause a renewed high going signal on this silenceable alarm output terminal, causing the associated or connected audible devices to be
energized again This operation may be repeated for up to ten (10) subsequent alarm conditions. Simultaneous alarm input signals from two or more zone
modules are considered to be but a single alarm Input signal. Operation of the panel mounted alarm silence switch when no alarm is present has no effect.
Operation of the key-operated momentary remote alarm station silence switch will cause a system trouble condition when the panel is not In an alarm condition

TROUBLE
A trouble condition, which will illuminate the yellow system "Trouble" LED and sound the built-in audible trouble signal will be caused by any of the following
- Removal of a detector or contact device from the detector circuitr an open in the detector circuit,
An open In a municipal tie line or remote station circuit,
An open or shorted condition on the audible circuit lines,
Removal of a supervised system module,
Loss of main power (when equipped with emergency power),
- A ground fault on any detector circuit, audible signal circuit, or DC power line within the system
A control panel trouble condition is indicated by
Change of state of the SPDT trouble relay contacts
lllumination of panel "Trouble" visual Indiator
Sounding of the control panel audible trouble buzzer.
High going current-limited trouble signal to the supervised annunciator circuitry
Trouble output signal to the remote trouble and trouble silence station
The control panel audible trouble buzzer may be silenced by the control panel trouble silence switch or the remote trouble silence station switch, when used
Trouble ringback of this buzzer is provided to Indicate that either the control panel trouble silence switch or the remote trouble station trouble silence switch Is
in the off-normal or silence position when no panel trouble condition Is present. A system trouble condition may result from any of the following conditions
1. Module placement loop open.
2. Trouble condition from any supervised zone, audible alarm circuit or associated module which may produce a trouble signal condition.
3. Ground fault.
4. Auxiliary power output fuse open (see PS-35).
5. The momentary reset switch not In Its fully closed position.
6. Loss of the regulatd 12 Vdc logic supply voltage.
7
8
9.
1

akrON=

Alarm relay coil open.

Loss of 120 Vac trouble phase input supply.

Key-operated remote alarm station silence switch not in normal condition and the control panel In non-alarm condition.
0. Battery charger/transfer fault condition or In an "On Battery State".

FLEXIBILITY
The use of the Pyrotronics Control Panel Model CP-35 permits expansion of system capability to Incorporate additional functions over and above the two zone
actuation circuits and visual and audible annunciating devices provided with the basic panel The CP-35 will accommodate a combination of the following
options.
- Multiple alarm priorities

Master Code

Municipal tie with disconnect light and switch

Remote station connection with disconnect light and switch

Time limit cut out with Indicator

Supplementary relays

Battery standby

Remote alarm and Trouble Silence

Non-fire monitoring

Reconfirmatlon

Architect's Specifications

The control panel for the alarm system shall be a Pyrotronics Model CP-35. It shall be listed by Underwnters Laboratories, Inc

The panel shall provide power and necessary components for the operation of the basic two zones of supervised detector circuits and one supervised audible
signal circuit utilizing 24 Vdc devices The detector circuit shall accommodate ionization, photoelectric, flame, or thermal detectors as well as shorting type
contact devices intermixed as desired on the same zone. The Model CP-35, with a PS-35, shall operate from a three wire 120/240 Vac 50/60 Hz supply.
Each Input shall be separately fused within the panel It shall include LED's for system power, alarm, and trouble as well as LED indicators for zone alarm, zone
trouble, and audible signal circuit trouble. Momentary contact switches shall be provided for "Reset/Lamp Test" and "Trouble Silence" which shall silence the
internal trouble signal sounding device. Alarm receipt shall override trouble. The control panel shall be capable of powering early warning, detectors and
audible signal circuits Additional circuitry and visual signaling for this capability shall be provided by Pyrotronics "Add-On" Modules and enclosures as are
necessary. Interconnection of these modules to the CP-35 shall be by ten-pin plug and harness assemblies which shall



provide system power, supervision, lamp-testing functions, and such other circuitry as is necessary for an operable
system.

The control panel shall have two (2) sets of normally open and normally closed alarm operated relay contacts and one (1)
set of normally open and normally closed trouble operated relay contacts All contacts shall be rated at 120 Vac 3 Amp.
The alarm relay coil shall be supervised. In addition, the panel shall have built-in ground detection as well as plug-in
connectors for emergency power It shall be arranged so that alarm signal annunciation shall take precedence over a
trouble signal. Terminals shall be provided so that the trouble Indicators and controls can be located remotely. The
Model CP-35 shall permit expansion of system capability to incorporate any combination of compatible Pyrotronics
System 3 modules not exceeding the maximum current demand.

Electrical Information
Power Requirement 120/240 Vac, 50/60 Hz, three-wire.

Ordering Information

The Model CP-35 occupies space normally taken by five (5) modules and must be located in the upper left-hand position
of any type enclosure This should be considered when sizing the enclosure.

The Model CP-35 is normally mounted on rail/brackets, separately priced, for installation In the enclosures. Each
enclosure requires a rail/bracket assembly kit of appropriate size. The size of the enclosure therefore must be noted at
the time of order Rail/bracket assembly kits are shown below.

Model Shipping Rail/Bracket Module

No. Description Weight Assembly Kit Enclosure Door Spaces

CP-35 Control Panel, w/2 | 61bs (37kg) EK-31 EB-31 ED-31 8
zones and EK-32 EB-32 ED-32 16
1 universal signal EK-33 EB-33 ED-33 24
circuit EK-35 EB-35 ED-35 40




Typical Wiring
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Poiarity Shown gi § 3 § < 35 354 mu Connection
Supervised Condrion J =& N | | |
k2l A ~ - eece System
mug; Audidie Alarmw Derict Al Outowt 24 YOC 0S4 ——
120 WC 1 54 max Porwsr Quput Yo (See Hore 2) 1noul Power
AE/AA 30U Modies
(See Note 1 ang £nd Of Line 24 VOC or 120 VAC 12V 5060
oagam Bbeow) (O (Seenore ) (3 weh
Gagram B beig | ORIM Bockow )
Supernsed o e
Audible Atacm Temma 3 To Temsl | A Tyoxcal Class A connecnon of CP 35 Apsocules
Devace Coreun Temasdt Te T ? Superwsad Zone lnmateg Cocuty
(See Noie 10)
Ieahng Oevices
()
. 26 G 2@ &)
1 When emergency power 1S provided using charger/ 5 Audile alarm device circus $ignal duralion may be 9 The totat power supply curreni (24 YDC hull wave} 1s [O jC joJo)o] l [ QOOOB®E '
transter module Model BC 35 24 VOT audible de miled by ulthzing the hme limnt cutout module Mode! rated at 10A max for the PS 35 power supply and = SRS r=
vices must be used with end of kne device Model TL 30U 4A max for the PS 34 power supply This current s
EL 31 on audsdble dewice circuits When BC 3515 not the sum of thal wich fiows through (a} Plug P3 10 Note Tosi ine and resistance (4 awes]
used 120 VAC auditie devices may be employedby B Refer to battery manufacturer s instructions lor the vanous modules and (b) terminals S and 6 of the 0110 1ceed 36 onems,
use of AC program plug Model No JP A {black wires) maintenance and test of System baftenes when power supply module ang alt audible alarm device
10 P2 and Mode) EL 32 end of Iine dewice or by use of apphcable circutts when DC audible devices are used Under 0o
24 VDC authble devices wilh program plug Model No 7 R circumstances shall these given maximym cureent
efer to appropniate module winng diagram for
JP O {yellow) in P2 and Model EL 31 end ol ine specihic information values be exceeded B Tyowcsl Caas A Covecton of CP 15 Assocnaies
dewice 0 ¢ uble ndicating devs Suoervised Auible Alarm Device Curcut
Note When Class A type audidle circurt configura 8 NFPA728 C and D requite 2 secondary power ompal cating ces 56K 17W
tion 1s used 24 VOC audible devices are supply source as does the inclusion of automatic Belis and chimes single siroke Modets BAS-6 Enaotlne
required Halon release The secondary (standby) power 10 BDS 624 1024 CAS 120 CDS 24 Bells and
2 Siancaable System Alirm outputsina! | - source shak consist of one of the following C:“’J?:‘c:'g':'z"o‘q :[‘;g'?‘mﬁ‘e lns-“BOC 824
lenceal ystem rm oulput sYnai lermenal - jorns es 24 VDX
may be connected lo vanous audible Circus actuation : :;x'gﬁ :n:owmw;::n?.:;':e’::‘;m;ﬂ% HSA 1204 1204F with or without the ietier T A
npul terminals such as terminal 39 of the CP 35 and and 72C type sysiems) after the hrsl number af each model number Horns
lecminal 5 of the AE/AA J0U modules The non pe sy beills or chimes vibrating with Mashung tamp lea
silence sysiem alarm output signai lerminal 42 may b Anengine driven generator and siorage battenes ture Models V 33JA 330 Homs elecinc Models Note Polaray shasn
be connected ig such modules as the MT 30 LP 30 with 4 hour capabay SEA 1 J ndoor of outdoor use Horn-lamg as- oo odaon
and SR 30 When other alarm s1gnals such as cooing ¢ Mulhple aulomatic staring engine-driven semblies Models HSO 24 24F Homs wibratng
or me hrut are required  see Individual module generators capable of supphying the energy Models HAC 120 HDC 24 for ndoor 01 outdoor use
connection diagrams required with the largest generator out gf serwce Flashing signal hohts Modeds AV 32a4 320
1 Wnen water flow dewsces are used employ non 11 Auxihary outpul rated 24 YOC 1 5A max lor internal Patent No 3521276
sienceadle sysiem akarm output signai TB1 termmal apphcation such as SR 32 SR 33 or Model RA Pateni No 4191946
42 10 enerDize avdidle alarm device cweuls anaunciaior located within control umit enciosure(s)
4 Audible alarm device circuits may be coded by ubhz Suilable for Guldoor use when used with Cat No WBK 2
g coder modutes MC 30 or 2C 30 back box

NOTICE The use of olher than Pyrotromics deteclors and
bases wilh Pyrotromics control equipment wil be considered a
misapphcation of Pyrotronics equipment and as such vaid alt
warranties either expressed orimplied with regards to loss,
damage liabhities and‘or service problems

1/88
5M November 1985
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Byixotronics

Universal

Alarm ﬂ E E

Control

‘ System 3 Power Supply

MODEL
PS-35

e Multiple Usage
® Deadfront Construction
® Modularized

o (I Listed

ENGINEER AND ARCHITECT SPECIFICATIONS

i INPUT 120V S0/60uz - RESET .-
S K
SUTPUT. 24¥DC, 104"

Description

The Pyrotronics Power Supply Model PS-35 is a stepdown
transformer and bridge designed for use with Control Panel
Model CP-35 or to provide additional DC Power for Audible
Devices.

The units, which are modularized for System 3 enclosure
mounting, are of deadfront construction and contain terminal
strips, a circuit breaker with a reset switch on the AC input,
protection fuses on the DC output, and a receptacle for
jumper plug connection directly into the Control Panel, Model
CP-35.

The PS-35 occupies three module positions within the
System 3 enclosures.

Operation

The Model PS-35 provides a rectified, full wave 24 Vdc output
from an input supply of 120 Vac, 50/60 Hz. The input consists
of a main power phase and a trouble phase, each separately
fused and a common neutral. The 24 volt full wave output is
rated at 10 amps DC, full load. When the PS-35 is used to
power the control panel system, the second output (terminals
5 & 6, rated at 24 Vdc 2 amps) is used to power modules
internally housed and wired within the control unit enclosure.
Surge protection is provided across both the input phases as
well as the DC output.

Pyrolronics

Note: When an additional PS-35 Power Supply is used for
additional audible device power in a CP-35 controlled system
with emergency power, a Transfer Module TC-30U is required to
supply emergency power to the audible signal circuit.

Architect's Specifications

The power supply for the alarm system shall be a Pyrotronics
Model PS-35. The unit shall be Underwriters Laboratories Inc.
listed.

The unit shall provide a full wave rectified 24 Vdc output rated at
10 amps full load. The PS-35 shall be capable of powering 100
detection zones (50 Model ZU-35 Zone Modules and 4 fully
loaded Alarm Extender Modules Model AE-30U simultaneously).

The rated output which shall be completely fused, shall be
provided at a plug receptacle. A second output (terminals 5 & 6,
rated at 24 Vdc 2 amps) is used to power modules internally
housed and wired within the control unit enclosure.

The power supply shall be of deadfront construction and housed
in a steel enclosure compatible with the modularized alarm
system. Externally mounted 120 Vac/24 Vdc transformers shall
not meet the intent of this specification.

CATALOG NUMBER 3061




Electrical Information

Power Requirement: 120 Vac, 50/60 Hz, three wire.
PS-35 3.5A MAX
The Model PS-35 plus the CP-35 Control Panel occupy space

Additional power supplies, if required, are mounted adjacent to
the modules to be powered by them.

normally taken by 8 modules. The power supply for the CP-35 Model Lo Shlp_plng
must be mounted in the upper right-hand position of a System No. Description Weight
3 enclosure. This should be considered when sizing the PS-35 Power Supply 16 Ibs. (8.3 kg.)
enclosure.
TYPICAL WIRING
When Used As Separate 24 VDC
Power Supply With Battery Backup
P1 TC'BOU P2
Battery
Trouble
JP-PS \ P1
%1 BOROLO) 24; ® O
OOOOOO®
24 VDC Full Wave
.npu,{;gqsggggﬂﬂz Pei3 A
—_—
; —_ 24 VDC Full Wave or
Neutral + [ggjemgnated + Battery Backup
» | PS-3510Amax
Ground Wire -
Connection ~——————
Battery input +
24 VDC, 10A max
(See Note) —
Note: Battery charging connections not shown.
When Used As Power Supply
For Control Panel of CP-35
See CP-35 Wiring Diagram P/N 315-084902
HOTICE: The use of other than Pyrolronics detectors and bases with f ics control wili be of P
and as such void all warranties either expressed or implied with regards to loss, damage, liabilities and/os serwce problems.
[ ]
PYI‘OII‘OIIICS 111(;5“7 February 1987

8 Ridgedale Avenue, Cedar Knolis, New Jersey 07927
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ES

Universal [ IR
Alarm Bgﬂ
Control | s mm me

System 3 Control Module

MODEL TL-30U

Precision Timing

LED Indicator

Delayed Signal Capability
Placement Supervised
Solid State Logic Circuitry

() Listed

Description:

The Time Limit Module, Model TL-30U is designed to provide
a controlled time interval from 6 second up to 1 0 minutes,
after which either a signal circuit is activated, (such as a
municipal alarm) or a signal circuit is deactivated (such as
alarm bells). The module is also capable of repeating the
above operational sequence when a subsequent alarm signal
is received in a system utilizing the Subsequent Alarm
Feature.

The module, which is of solid state circuitry, is normally
passive, drawing no power until an alarm signal is received.
When this occurs, a binary counter is activated to control
precisely, the length of the desired time limit before continuing
the pre-programmed sequence of system operation. This
sequence could be for silencing audible alarm devices so that
the system could receive and annunciate subsequent alarms.
An alternate use would be the sending of an alarm to
municipal headquarters if the alarm source had not been
checked or controlled, or, it could involve the actuation of an
extinguishing system.

This time interval is available in two ranges as follows:

a) 6 second to 20 seconds

b) 30 seconds to 1 0 minutes

Standard units are preset for a 5 minute, time-out sequence,
but can be changed by field adjustment.

Note: Underwriters Laboratories Inc. standards require that
when time limit cutoffs are used with audible devices, they
shall operate no less than 3 minutes and no more than 10
minutes.

Pyrotronics

ENGINEER AND ARCHITECT SPECIFICATIONS

TIME LIMIT MODULE

The module contains a red LED indicator lamp which is
illuminated at the end of the timing period. This lamp will remain
on until the module has been reset.

The Model TL-30U module is placement supervised, providing a
system trouble signal upon removal from the system.

The unit is Underwriters Laboratories Inc. listed.

Architect's Specifications

Capability for precise time control of an output signal either by
delaying actuation or stopping actuation shall be provided by a
Pyrotronics Time Limit Module, Model TL-30U. This module shall
be system interconnected by aten-wire jumper plug and harness
assembly, and shall be operable with the system main control
panel.

The time in/time out duration period shall be capable of being set
at any precise interval between the time frames of 6 second to 20
seconds, and 30 seconds to 1 0 minutes. This interval shall be
controlled by a solid state 1 4-stage binary counter contained in
the solid state circuitry of the module. At the end of the time
interval, a red LED indicator lamp shall indicate completion of the
time cycle, after which a subsequent alarm can be received and
processed in an identical manner. The module shall be reset
from the main control panel. The Model TL-30U shall be
Underwriters Laboratories Inc. listed.

CATALOG NUMBER 31 66




Ordering Information

Model No. Description Shipping
Wit. Lbs.
TL-30U Time Limit Module, 1
6-second, time-out
Typical Wiring

Electrical Information
Current Requirement: Normal - None
Operated - 45 mA

Programming the TL-30U

There are two jumpers and one potentiometer on the component board

used to program the module.

TIME IN/TIME OUT JUMPER*

TO\
COM.
Tt

Determines whether TL-30U will be time
inor time out. Connect jumper between
commonand TOor TI.

Adjust potentiometer R13 (500K) for the exact time
period desired. Cross-zoning may be accomplished
without the use of zone operated relays. The two
zone outputs are fed directly into the TL-30U (ter-
minals 1 and 2). After the second zone has acti-
vated, the TL-30U will time as programmed.

*Time in denotes delay time period before

terminal 3 goes high (+).

NOTES:

1. When SA-30 is not used, jumper

terminal 2 to terminal 1.

2. Allinput/output signals not

supervised.

O O
BUS
TL-30U CONNECTORS
ol o] N
) ) o °
o ° o o
° o ° ]
o o o
nLe [1
LONG TIME/SHORT TIME
JUMPER
LT\
coMm. =
ST RED LED INDICATOR
TIME CYCLE COMPLETE
Determines timing period LT: 30 sec. — J
10 min. ST: 6-20 sec. Connect jumper
between common and LT or ST.
o|o]olo]o|o
T T
1 2 3 4 5 6
d O
1 o
P VOATION INPUT CONTROLLED OUTPUT
’ 24 VDC, 10 MA MAX.
TO AUDIBLE ALARM
— ACTUATION TERMINAL
RESET INPUT

FROM TERMINAL 36 OF
CP-35 OR FROM SA-30 WHEN
USED - RATED 24 VDC, 5mA.

NOTICE: The use of other than Pyrotronics detectors and bases wilh Pyrotronics contiol equipment will be considered a misappiication of Pyrotronics equipment and as such void all warranties either expressed or implied with regards to loss, damage, Kabitities and/or service prodlems.

Pyrotronics

* Ridgedale Avenue, Cedar Knolls, New Jersey 07927
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Universal
Alarm
Control

System 3 Input Modules

MODEL ZU-35, ZU-35DS,
ZU-35TS DUAL ZONE

o Complete Supervision Detection Circuits
e Styles A and B
NFPA Compliance in 2 wire configuration
® Styles A, B, and D
NFPA compliance in 4 wire configuration
e Accommodates lonization, Photoelectric,
Thermal, Flame Detectors, Manuals, and
Other Contact Devices

e Alarm and Trouble LEDs Per Zone

. @Listed

ENGINEER AND ARCHITECT SPECIFICATIONS

ZU-35DS/ZU-35TS ZU-35

Description

ZU-35 The Pyrotronics Dual Zone Module Model ZU-35, is
designed to provide two independent initiating circuits. Up to
thirty standard Pyrotronics ionization and photoelectric
detectors or flame detectors (except model DP-4 and DF-1
detectors) as well as any quantity of shorting type contact
devices such as manual stations and thermal detectors also
can be accommodated and intermixed on each initiating
circuit.

Screw Terminals are provided for each circuit, in either NFPA
styles A and B capability (2 wire configuration) or styles A, B
and D capability (4 wire configuration).

ZU-35DS In addition to all the same features of the ZU-35,
each zone is provided with a disconnect switch which will
disable the zone when activated. This action will cause a zone
trouble and a system trouble signal until the switch is returned
to normal.

ZU-35TS The ZU-35TS is furnished with a 3 position
momentary contact test switch for each zone. The normal
switch position is in the center and one side position will test
the zone trouble signal and the other will test a zone alarm
signal. This is a requirement for US Coast Guard approval for
use on marine systems, and the module is Coast Guard
approved.

Operation

Upon operation of a detector or shorting type device installed
on the initiating circuit, the system will lock into an alarm
condition, initiating the start of the sequential functions
designed into the system. These functions may be sounding

Pyrotronics

audible devices, operating alarm transmitters, closing doors,
shutting down fans and equipment, recalling elevators, and other
such functions required for life and property safety. In addition to
the system alarm, a red Alarm LED, on the face of the dual zone
module, for that particular detection circuit, will be illuminated. A
trouble on either detection circuit will be similarly annunciated
with a yellow LED for each circuit.

The module supplies a current limited output signal for the circuit
in alarm providing for activation of supplementary modules or
annunciators.

The dual zone module occupies one module space in the System
3 rail structure and is interconnected via a ten-pin plug and
harness assembly.

The Dual Zone Module Model ZU-35/DS/TS are Underwriters
Laboratories Inc. Listed.

Architects Specifications

Dual initiating circuit line monitoring shall be provided by a
Pyrotronics Dual Zone Module, Model ZU-35, ZU-35DS or ZU-
35TS. This module shall be system interconnected by a ten-pin
plug and harness and shall be operable with the main control
panel.

Each zone circuit shall accommodate up to thirty current model
Pyrotronics detectors (except for models DP-4 and DF-3 which
are limited to 20 and 5 respectively). Any quantity of shorting
type contact devices such as thermals and manual stations can
also be inter-

CATALOG NUMBER

3107




mixed on a zone circuit. Each detection circuit shall consist of Electrical Information

either NFPA styles A and B capability (2 wire configuration) or Current Requirement: Supervisory- 9 ma
styles A, B, and D (4 wire configuration). Alarm - 110 ma/Circuit Ionizat'ion
Upon operation of any initiating device installed in the circuit, 200 ma/Circuit Shorting
the Ordering Information
system shall lock into alarm and the red LED alarm indicating _
device (one for each circuit) mounted on the face of the Shipping
module shall illuminate. A yellow LED Trouble indicator (one Model Description Wt. Lbs.
for each circuit) also on the face of the module shall illuminate No.
should a break occur in the initiating circuit wiring, initiating ZU-35 Dual Zone Module 11b. (.45 kg.)
circuit wiring leak current excessively to ground, or a detector ZU-35DS | Dual Zone Module with On- | 1 Ib. (.45 kg.)
be removed from the circuit. Off

Zone Disconnect Switch.
Receipt of alarm conditions shall have priority over trouble ZU-35TS | Same except w/momentary 11b. (.45 kg.)
and shall be annunciated over any trouble conditions. trouble & alarm test switches.

U.S.C.G. approved

All LED indicators shall be lamp tested from the system
control panel.

The Model ZU-35, ZU-35DS or ZU-35TS shall be placement
supervised and shall be Underwriters Laboratories Inc. listed.

Typical Wiring for

ZU-35 L BUS CONDUCTORS
ZU-35,ZU-35DS, ZU35TS
IONIZATION, FLAME, OR
IONIZATION, FLAME, = 7 PHOTOELEGTRIC DETECTORS
OR PHOTOELECTRIC SEE NOTE 3.
DETECTORS 2 o g
8 RED g
s ALARM &=
MANUAL w8 INDICATORS | | & &
STATIONS 225 7____ZONEZ | w7 NOTE: CONNECTION WIRING 15 THE
ZE2 VELLOW 88 MANUAL - SAME FOR 2U-350S AND
o8k 34 STATIONS 20-35TS AS SHOWN.
8£g TROUBLE g
HERMAL BEE L e mocatons | 155 K~ [ werua
DETECTORS |~ zower | |wE g £ OETECTORS
- P Z0W2 | | N8| 2 >
Z0NE1 X £2 * STYLESA, B, &D
INITIATING g ] . B,
CIRCUIT z fE, ( ? (0 @ Q—~ crReur | INITIATING CIRCUITS
§ S 21.4v0C SUPV: 6mA
] ALARM:  200mA
z%s S on:] ZONE2ALARM OPERATED
23 ZONET | GTPUT 24 VDG, 15mA MAX 1 TOTAL ZONE INITIATING CIRCUIT RESISTANCE 35 OHMS MAX
=5 © | TOANNUNCIATOR OR {9 OHMS PER LINE)
W TS RELAY MODULE 2. UNUSED (SPARE) ZONES MUST HAVE EOL DEVICE CON-
g3 NECTED (ZONE 1, TERMINAL 2 TO 5; ZONE 2, TERMINAL 8
70 11).
3. SEE INDIVIDUAL TYPE DETECTOR FOR ACTUAL CONNECTION
TERMINAL NUMBERS
ZONE 1 TROUBLE OPERATED OUTPUT 15 VDC, 12mA MAX Patent No. 4191946
EOL DEVICE BUS
R EOL DEVICE
eSS s i
= PART NO. 100-115568
IONIZATION, FLAME, OR
PHOTOELECTRIC DETECTORS
IONIZATION, FLAME, " 7 e SEE NOTE 4.
OR PHOTOELECTRIC 2
DETECTORS D £ NOTE: CONNECTION WIRING IS THE
3 SAME FOR 20-35DS AND
z ALARM 2 2U-35TS AS SHOWN.
MANUAL z INDICATORS | | & MANAL
< ANUAI
STATIONS E |-l oNE2) T8 STATIONS
g YeLLOW S STYLES A &
S TROUBLE £ INTIATING CIRCUITS
THERMAL 3 INDICATORS | | 3 € THERMAL R
DETECTORS 5 0NE1] [ ES DETECTORS 21.4V0C SUPV:  6mA
et £ onez| | o8 ALARM:  200mA
3 So 1. TOTAL ZONE INITIATING CIRCUIT RESISTANCE 36 OHMS MAX
NG 5] 0O Q o+ " (18 OHMS PER LINE
HER RS &, 2. TERMINALS 3 AND 4 (ZONE 1) AND 9 AND 10 (ZONE 2) NOT
& £0
o
g e Z0NE 2 AL OPERATED 3. UNUSED (SPARE) ZONES MUST HAVE HAVE EOL DEVICE
S OUTPUT 24 VOC. 15mA MAX 4. SEE INDIVIDUAL TYPE DETEGTOR FOR
= OOOOE® | TOANNUNCIATOR O ACTUAL CONNECTION TERMINAL NUMBERS
= g o2 v ¢ 8] ¢ RELAY MODULE
& Patent No. 4191946
ZONE 1 TROUBLE OPERATED OUTPUT 15 VDC. 12mA MAX et s ofoier than Pyratonics deteclorsand
i ication of £ i i andas such void all
warranties either expressed orimplied with regards to loss,
% g E'ﬂics damage, liabilities and/or service problems.

M
o December 1987
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ES

Universal
Alarm
Control

System 3 Supplementary Relay

MODEL SR-32

® 6 Relays per Module

® DPDT Configuration

® Terminals for 2 #12 Wires
o () Listed

ENGINEER AND ARCHITECT SPECIFICATIONS

SR-32 with cover removed

Description

The Supplementary Relay Module, Model SR-32 is designed to
activate or de-activate, as desired, external devices such as
door releases, fan shut-down, extinguishing system release,
audible alarms, etc. Actuation of the unit may come from the
system control panel, a ZN or ZU Zone Module, an SM
Switching Module, or any other module with appropriate signal
output.

The module is fitted with six (6) independent, 24 Vdc relays,
each of which provides a set of double pole, double throw
(DPDT) contacts rated 3 amp. 120 Vac or 30 Vdc each. Power
to operate the relays is provided from the 24 Vdc system power

supply.

Actuation of each relay is from a high resistance transistor input
circuit, requiring a high going dc signal from between 12 and 24
volts above system common. All terminals are of the clamp
type, accommodating 2 wires of up to 12 gauge. The Model SR-
32 occupies 2 standard module positions and is Underwriters
Laboratories Inc. listed.

Pyrotronics

Architect's Specifications

For the control of external devices, there shall be provided a
Pyrotronics Supplementary Relay Module, Model SR-32. This
module shall contain six (6) independent 24 Vdc relays, fitted
with DPDT contacts with a rating of 3 amp. 120 Vac or 30 Vdc
each. Power to operate the relays shall be 24 Vdc furnished by
the system power supply.

A separate terminal shall be provided for individual activation of
each relay. All terminals shall be of the clamp type which shall
accommodate 2 wires of up to #12 gauge. Therefore, no spade
type, ring type, or special connectors shall be required to connect
2 wires to each input (activating) or output (contacts) terminals.
The unit shall be Underwriters Laboratories Inc. listed.

CATALOG NUMBER 31 25



Electrical Information Ordering Information
Current Requirement: Relays de-energized - None

Relays energized - 45 ma each o Shipping
Model Description Weight
No.
SR-32 Supplementary Rela 3 1b. (1.4 kg)
Typical Wiring
L——RELAY NO. 1 SR-32 RELAY NO. 3
i NPT RELAY NO. 2-INpUT \1  INPUT 1
N 1,2 ,3,4%5,6,7,8%9 10,11 12}
L
1
f@@@. ©|®@|®N|©|®@|w@!
§~~ ! ‘5 I ,I
S L >
[ T H
I I
| ®IO®|©©]|®|©;
3,14 115716 f17 718 1 19,207 21 T 22
’ J 7 !
A 7 / / I
FROM 24V (+) i 1 I i
POWER SUPPLY ; 1 I i
vEoReay |y mewy || Rewy |
1l oNo. 1 " NO.2 | ) NO.3 |}
1
I 1 | I
i : I )
I
: ! [ '
} I
i I I ,
1 ! 1 i
i
P rewy i rey | 1 RELAY |1
: na || n.s || ns |0
. 1 1 1 FROM 24V ()
1 i I 1 | POWER SUPPLY
1 1 ’
I ] I' V4
] ) Y 4
123,24 ,25 126 ,27 ,28 §29 ,30,31 732
 § i I L
i©oEeEBIC
< ; L
] 1 ] 1
I®©/®|0|Q®|®|O|QE®I®|E|QY
:33 34 735736 \37 38 ' 39 40 \4T 42 43 44
: | 1 |
Y Reway no. 4 RELAY NO. 5 RELAY NO. 6 ——— \\
INPUT INPUT INPUT
KOTICE: Tha use of othes than Pyrotronics detectors and bases with Py i will i i i i and 29 such void a8l ¥ npliod with damage,
BARER)
PyrotroniCs apivision of Baker Industries, Inc. e March, 1985

s 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 G Printed in U.S.A. Supersedes sheet dated 1/78




System 3 Control Modules

ENGINEER AND ARCHITECT SPECIFICATIONS

® Automatic Operation
e | ED Trouble Indicator

® For Lead Acid or Sealed
Nickel Cadmium Batteries

e Battery Circuit Supervised
e Transfers System to Battery
e (U Listed

MODEL BC-35 Battery Charger/Transfer
MODEL BE-35 Battery Extender

Universal
Alarm
Control

Description

The Battery Charger/Transfer Module, Model BC-35, and the
Battery Extender Module, Model BE-35 provide the means of
automatically supplying 24 Vdc emergency power to the
basic system during main power outages. Both models are of
solid state circuitry. The Model BC-35 contains a yellow LED
“Trouble” indicator.

Under normal conditions, the system is powered directly from
the main power supply. When the system is equipped with
emergency power, the (calcium grid) lead acid or nickel cad-
mium batteries are maintained at full charge through the
operation of the BC-35 or BC-35/BE-35 combination ¢charging
circuit. In the event of an AC power failure, the system is
transferred to battery power.

The basic Charger/Transfer Module Model BC-35 provides

the following circuit function features:

1. Controls charging current and float voltage values to
maintain the batteries in optimal condition.

2. Provides accurate AC to battery and battery to AC
transfer.

3. Shuts off battery power supply source when discharging
battery reaches an unacceptable deep discharge value
point.

Pyrotronics

4. Supervises battery placement along with high and low
battery voltage points.

5. Withstands shorted battery terminal connections along
with preventing the possibility of reversed battery polarity.

6. Charging path of BC-35 and BE-35 modules are super-
vised for placement.

Following are the battery capacities for this charging system:

Battery Capacity Modules Used

4.5 to 25 AH BC-35

26 to 55 AH BC-35 and one BE-35
56 to 75 AH BC-35 and two BE-35's
76 to 100 AH BC-35 and three BE-35's

Note: An optional Meter Module (MM-35) may be connected
within the BC-35/BE-35 connector loop. When used, this
module is placed as the last module in the BC-35/BE-35 con-
nection loop and serves as an end of line connector for the
charging path supervisory function. When the MM-35 is not
used, the last modute either the BC-35 or BE-35 must use the
supervisory connector Model JPBE in plug P-2.

The MM-35 indicates charging current present along with the
battery voltage.

The units are Underwriters Laboratories Inc. listed.

CATALOG NUMBER 31 77




Architects Specifications

Battery charging capability shall be provided by a
Pyrotronics Battery Charger/Transfer Module, Model
BC-35, and when necessary with a Battery Extender
Module, Model BE-35.

These modules shall be system interconnected by a
harness assembly and designed for use with 24 Vdc
audible signals. Capability shall be provided to recharge
sealed lead acid or sealed nickel cadmiumbattteries to
their full capacity.

The BC-35/BE-35 combination for
capacity is as follows: (select one)

proper battery

Battery Capacity Modules Used

A 4.5to 25 AH BC-35
B 26 to 55 AH BC-35 and one BE-35
C 56 to 75 AH BC-35 and two BE-35's

D 76 to 100 AH BC-35 and three BE-35's
Loss of main operating power to the system shall auto-
matically cause the system to transfer to battery power.
After main power has been restored and the emergency
batteries have been fully recharged, the system shall
continue to float charge the batteries. The module shall
be fitted with a fuse to protect against the battery
overcurrent and accidental reversal of polarity.

Typical Wiring

The battery shall be protected against overcharge and
deep discharge. Failure of the charging system shall be
identified by an indicator on the primary charging
module, BC-35, and also by a system trouble, if AC
power is functioning. The Models BC-35 and BE-35
shall be placement supervised and shall be Underwriters
Laboratories Inc.listed.

Electrical Information
Normal Operating Current: BC-35, 46 ma
BE-35, 2 ma

(Excluding charging current)

Ordering Information

Model No. Description Shipping Weight

BC-35 BatteryCharger/Transfer | 31bs. (1.4kg.)
Module

BE-35 Battery Extender Module | 1lb. (.45kg.)

Supervised

Madule
Interconnections

~

o

el

When optional MM-35

is not used. last

module (BC-35 or BE-35)
must use Supervisory
Connector Model JP-BE
in plug P2.

i il

P1 P2 P1

bl
o

Schematic
JP-BE

0

qoj0

P2 P P2

81 P

= [
. Connection
) 24voC from P2
Up to three BE-35 Modules may be used according to the 10A max of CP-35

fotlowing schedule, based on a 48 hour recharge period.

24

our

560 Hour Maximum Flaat

Battery Harm
Part No. Size Current

Sipv
current

Current
Rverage

Alarm

Supv
Current Current

175084476 5 AH 2

0158

0.14

175-084477 10AH

A
104

0314
0288

aA 01208 014

175-083897 28 AH 104

0758

108 03 0.14

175-083898 55 AH 108

1854

108 0748 0.114

Battery Capacity

Modules Used

4.51025AH

BC-35

261055 AH

8C-35and (1) BE-35

Note: UL permils up to one BE-35 and up to a 55 AH battery.

NOYICE: The use of other than Pyrotronics detectors and
bases with F ics contro! equi will be i
i Lyrotn !

i and as such voidall
warranties either expressed or implied with regards to foss,
damage, liabilities and/or service problems.

‘
! Pyrotronics aivision of Baker ndustries, Inc.
—=sme) 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927
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slronics

Universal [ HIEA

Alarm H u H

Contro! { um s ms

System R Battery Modules

MODELS
BK-33/BT-33
5.0 AH

Sealed Spillproof
Rechargeable
Lead-Acid

High Energy Density
No Co:rosive Fumes
Mounts Within System
Enclosure

Long Life Cycle

@), ULC Listed

MODELS
BK-33/BT-34
10.0 AH

ENGINEER AND ARCHITECT SPECIFICATIONS

Pyroironics |
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Description

The Pyrotronics battery supply modules are designed to
provide 24 volt emergency standby power to operate a
System 3 Universal Control during failure of the normal
commercial power source.

Pyrotronics offers 2 battery module options. Battery
module option 1 contains two (2) sealed lead acid re-
chargeable batteries (1 2 volts each) model BT-33 that
provide 5.0 ampere hours of energy and the model BK-
33 chassis and bracket assembly.

Battery option 2 contains four (4) sealed lead acid re
chargeable batteries (6 volts each) model BT-34 that
provide 10 ampere hours of energy and the model BK-
33 chassis and bracket assembly.

Both batteries are especially suited to high discharge
currents. They are also suited for long term power when
used with the proper charging circuits. Terminals are
provided for connecting both battery module options to
battery charger model BC-35 and the meter module
model MM-35.

The BT-33/BK-33 and the BT-34/BK-33 combination
occupies 3 standard module spaces and must occupy 3
of the center 4 module positions in the lowest module
row of the enclosure. The BT-33, BK-33 battery module
combination and the BT-34, BK-33 battery module
combination are UL listed.

Engineering/Architect Specification

Ordering Information

To supply standby power to the system there shall be a
Pyrotronics battery module. This module shall consist of
a 24 volt sealed lead acid battery system of either the
gelled electrolyte type or starved electrolyte type rated
at (insert 5 or 10) ampere hours at a 20 hour discharge
rate.

The module shall be complete with support bracketing
and screw type terminals and shall be installed on the
same standard enclosure that houses the control panel
and operating modules.

The battery module shall be the Pyrotronics model BT-
33 battery pack and the model BK-33 battery bracket for
5 ampere hour requirements or the Pyrotronics model
BT-34 battery pack and model BK-33 for 10 ampere
hour requirements.

Electrical Characteristics

BT-33 BT-34
Normal Voltage 24V 24V
*Nominal Capacity 5.0AH 10.0AH

*20/Hour Rate

Model Description

Shipping Weight

BT-33 [ 24V, 5.0 ampere hour battery pack
BT-34 24V, 1 0.0 ampere hour battery pack
BK-33 | Battery bracket for either of the above

10 Ibs. (4.5Kg)
15 Ibs. (6.8 Kg)
2 Ibs. (.9Kg)

NOTICE: The use of other than Pyrotronics detectors and bases with Pyrotronics control equipment wilé considered a misapplication of Pyrotronics
equipment and as such void all warranties either expressed or implied with regards to loss, damage. liabilities and/or service problems.

Pyrotronics 9/87
15M
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D - —.«\F@ Universal (TR
0 0 Alarm
‘L Control ! E E

System 3 Accessory Module

ENGINEER AND ARCHITECT SPECIFICATIONS

MODEL MM-35
Meter Module

® \oltmeter
® Ammeter

o (U Listed

Description

i ion
The Pyrotronics Meter Module, Model MM-35, is designed to EIeCt"cal_ Infor.'mat o
provide visual indication of both battery voltage and charging Current Requirement: Normal-None

urrent. It is used in conjunction with Battery Charger

fllodules, Models BC-35 and BE-35, in systems fitted with Ordering Information
emergency standby power.
Both a voltmeter and an ammeter are contained in the Model Shipping
MM-35. The voltmeter provides a voltage reading value of the No. Description Weight
Esﬁzrg’t at all times while the ammeter shows the charging MM-35 Meter Module 11b. (.45Kg.)
The Model MM-35 is placement supervised, providing a
system trouble signal upon removal from the system. Typical Wiring
The Model MM-35 is Underwriters Laboratories Inc. listed.

Architect’s Specifications SWe

. R . bus connector
Two meters shall be provided, mounted in a single module D_ to plug P2 of
asserm.bly for the purpose of indicating the battery voltage and BE-35 or BC-35
the battery charging current. This module, Pyrotronics Meter
Module Model MM-35 shall be system interconnected by a

plug and harness assembly and shall be operable with the '
main control panel.

The Meter Module, Mode!l MM-35 shall only be used in con-
junction with the Battery Charger Module, Model BC-35 and

BE-35.

The Model MM-35 shali be placement supervised and shall
be Underwriters Laboratories Inc. listed.

NOTICE: The use of other than Pyrotronics detectors and bases with Pyrotronics control equi wiil be i of Py
and as such void all warranties either expressed o implied with regards to loss, damage, fiabilities and/or semce pmblems

March 1985
° Supercedes sheet dated 7/84
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Description

System 3 Enclosures

ENGINEER AND ARCHITECT SPECIFICATIONS

® Attractive Styling

® Left or Right Hinged Cover
e Surface or Flush Mounting
e Key Lock

® Dead Front Construction

o (U Listed

s T

Universal [ IR

Alarm E E ﬂ

Control | mm wm m

Description

The Pyrotronics Enclosures, are designed to
accommodate System 3 control panels, input and output
modules, and all power supplies utilized in the system.
They can be either surface or flush mounted.

Each enclosure consists of a back box and door cover
assembly fabricated of heavy gauge sheet steel. The
back box, which is finished in a black baked vinyl, is
designed for mounting the "Z" brackets and "U" channel
supports on which are mounted the controls, modules,
and power supplies.

The door cover, which is attractively contrasted in
medium blue vinyl is mounted with a sag resistant, steel
piano hinge and isfifted with a key locking arrangement.
Left hand or right hand mounting can be made on all
enclosures as desired.

Each door cover contains a full-width horizontal viewing
slots, to permit visual identification of each row of
modules and control panel for the various functions
served by the system. The inside of the door cover is
fitted with brackets to accommodate blank face plates to
cover those positions in the back box not occupied by
the control panel, modules, or batteries.

Pyrotronics enclosures are shipped unassembled (back
box and door cover) to facilitate installation. The
prewired system controls, power supply, and operating
modules are shipped assembled on support as one
complete unit and in a ready to install condition. All that
is required is to bolt the complete system assembly in
position in the back box and mount the hinged door
cover assembly.

Pyrotronics

16 Module

24 Module

8 Module

40 Module

CATALOG NUMBER 3325




Ordering Information
Back boxes, door covers, rail/bracket kits with mounting hardware, and semi-flush mounting trim kits are available
separately. To order, use the following model numbers.

Enclosure Back Box Door Cover Rail/Bracket Kit Mount Trim Kit
Model Ship. Model Ship. Model Ship. Model Ship.
Number Weight Number Weight Number Weight Number Weight
Ibs. (kg) Ibs. (kg) Ibs. (kg) Ibs. (kg)
8 Module EB-31 13 ED-31 9 EK-31 6 ET-31 6
(5.85) (4.05) (2.7) (2.7)
16 Module EB-32 21 ED-32 15 EK-32 10 ET-32 7
(9.45) (6.75) (4.5) (3.15)
24 Module EB-33 29 ED-33 21 EK-33 14 ET-33 9
(13.05) (9.45) (6.3) (4.05)
40 Module EB-35 44 ED-35 31 EK-35 18 ET-35 11
(19.8) (13.95) (8.1) (4.95)
Mounting Mode
Rall Z Bracket U Bracket . .
Encl. Typical Mounting Arrangement
Model | Qty.| PartNo. |Qty.| PartNo. Qty.| PartNo.
8Module | 2 320-021059 | 2 | 320-021071 — Z BRACKET
16 Modute | 2 320-021062 | 2 320-021071 1 1320-021019
24Modute | 2 320-021063 | 2 320-021071 2 [320-021019
40 Module | 2 320-021065 | 2 320-021071 4 |320-021019
17 - 134" KNOCKOUTS
TOP AND BOTTOM 23%"
EACH SIDE 3 60.46 cm
4 1T ’y /‘:)
T 5/16 DIA,
D MOUNTING HOLES °
IN ENCLOSURE
) _(51 (7-16” ON 40 MODULE)_OL c 800 . 000
] 1 ) @0 G6g0 o MM-35 | BE-35
U BRACKET 1331214 (|
4 o- &
S.Dggﬁ‘;P ? 'Lé_ ? MODULES +—» % -
fe-1sr Ua'af e
. lSP:CEg%LZ 381 em ™ ra
| ol bbbl SHODE Bdbd- &
WoRw "% ool >
T | i 2 "
Z BRACKET
Enclosure A B C D
8 Module 10" 254 cm - 14" 35.56 cm —
16 Module 20%." 52.07 cm 22%" 56.83 cm 24" 62.23 cm —
24 Module 31" 78.74cm 327" 83.50 cm 35" 88.95cm 15%" 39.37 cm
40 Module 52”  132.08 cm 537%" 136.84 cm 56" 142.24 cm 26" 66.04 cm

Pyrotronics

NOTICE: The use of other than Pycotronics detectors and bases with Pyrotronics control equipment will be

of
and as such void all warranties either expressed or implied with regards to loss, damage, liabilities and/or salvlm pmblems
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VIBRATION ISOLATOR DETAIL: COAST GUARD APPLICATION

1/4 in HEX NUT*
174 in INTERNAL LOCKWASHER®*

BULKHEAD —\ ‘
’ &
h )

ISOLATOR ———

1/4 in FLAT WASHER
 V/4in INTERNAL LOCKWASHER

1/4-28 SOCKET
HEAD CAP SCREW

SNUBBING WASHERS
3/8 in INTERNAL LOCKWASHER

3
Ty
HE
STTTHITER

' 000008
ANV
\

\

3/8-16 JAM NUT
1in OD FLAT WASHERS

ENCLOSURE
. 3/8 in INTERNAL LOCKWASHER
ISOLATOR STUD X 3/8-16 HEX NUT
3/8-16 x 3 SOCKET -
HEAD CAP SCREW

PARTS USED IN STUD ASSEMBLY
*IF NUTS ARE OMITTED, LOCKWASHER IS TO BE PLACED BETWEEN SOCKET HEAD AND ISOLATOR

BULKHEAD

EA-35 ONLY

ISOLATOR
TABLE 1

: CENTER
ENCLOSURE NO. OF ISOLATOR
A l N sizE | -DISTANCE (INCHES) yirs RequiRED

A B C D

a2 — | — ] — |20%

T4
‘\' a3 v | — {15% ] — | 31 6
0

35 13 | 26 | 39 | 52 - 1

L]
D NOTES: 1. PRIOH TO MOUNTING ENCLOSURE EA-32 OR
EAs83 TO THE ISOLATOR, REDRILL THE
REQUIRED EXISTING MOUNTING HOLE
\ DIAMETERS TO 1/2 INCH.

2. PRIOR TO MOUNTING ENCLOSURE EA-35,
DRILL FOUR NEW 1/2 INCH DIAMETER HOLES

\ ’ LOCATED VERTICALLY AT THE AAND C
DIMENSIONS, IN ADDITION TO REDRILLING
THE EXISTING MOUNTING HOLES TO 1/2
INCH.

L

MOUNTING DIAGRAM FOR EA-32, -33, AND -35 ENCLOSURES
FOR COAST GlIARD APPLICATION






Universal
Alarm
Control

System 3 Accessories

ENGINEER AND ARCHITECT SPECIFICATIONS

Model JA Ten-Pin Plug

Model JP Program Plug

Model BP-30 Blank Face Plate

Listed below are miscellaneous accessories for use with the

Pyrotronics System 3 Universal Alarm Control. Model No. | Description SLEEpmgg;t'
JA-5 Plug/Harness Assembly, 5' 1 45
Model JA - Ten-pin plug and harness assembly for for modules in a row
interconnecting modules and control panels. JA-24 Plug/Harness Assembly, 24" 2 .90
for modules from row to row
Model JS - Supervisory Return harness assembly. JA-48 Plug/Harness Assembly, 48" 2 90
for modules from row to row
Model JP - Program plug for use with systems not fitted with JA-96 Plug/Hamess Assembly, 96 2 90
for modules from row to row
emergency power. JS-24 | Supervisory Return Harness 1 45
Assembly, 24"
Model BP - Blank face plate for insertion in brackets on inside of JS-64 Supervisory Return Hamess 1 45
enclosure door. The Model BP covers those positions within the Assembly, 64"
enclosure not occupied by modules or control panels. JS-98 Supervisory Return Harness 1 45
Assembly, 96"
Model EL - End-of-Line device mounting plates or assembly to JP-A Sféﬁgﬂigg:zgit(:'“k wire) for AC 1 45
bg mlou.ntec.j ondsmgle gang §W|tch boxes, for use with audible JPD Program Plug (yellow wire) for DC 1 45
signal circuit or detector circuit. signaling circuits
BP-30 Blank Face Plate for enclosure 1 45
EL-30/31 Wall Mounting Plate for End-of-Line 1 45
Device used on System 3 DC Audible
Circuit or Detector Circuit
EL-32 End-of-Line Device for use with 2 .90
AC Audible Circuit

NOTICE: The use of other than Pyrotronics detectors and
bases with Pyrotronics controf equipment will be considered a
misapplication of Pyrotronics equipment and as such void all
warranties either expressed or implied with regards to loss,
damage, liabilities and/or service problems.

: 6/87 May 1987
Pyrotron ICS A Division of Baker Industries, Inc. o

/ 1M S d
Lesnes) 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 IG UZ::ZZ 1613/;:16EI CATALOG NUMBER 3350







Pyrotronics E]16p { PROTECTIVE SYSTEMS
|

Early Warning
Fire Detection and Alarm Systems

Engineer and Architect Specifications

Remote Lamp
Panels

MODELS RLP-4, RLP-8 & RLP-12

: C'a;tél_og
“Number:

MODEL RLP-12

INTRODUCTION

The Pyr-A-Larm Remote Lamp Panels, RLP-4, RLP-8, and
RLP-12 are designed for use with all Pyr-A-Larm systems
where remote lamp annunciation of the detection system
activity is desired. This activity could be DI-2 type detector
operation using 24V lamp directly or using dry contacts, one
may indicate zone alarm, system alarm, trouble, power fail-
ure, etc.

The RLP Panels are normally fitted with neon lamps to dup-
licate the high voltage detector pulse lamp operation. How-
ever, 6-volt, 12-volt, 24-volt, 48-volt and 120-volt lamps are

Pyrotronics

A Division of Baker Industries, Inc.
tesmes} Cedar Knolls, New Jersey 07927

available as optional items to match the electrical character-
istics of any desired system.

The RLP-4 Remote Lamp Panel is equipped with 4 lamps be-
neath clear lenses and is designed for 2-gang switch box
mounting. The RLP-8 has 8 lamps and requires 4-gang
switch box mounting, while the RLP-12 has 12 lamps and
requires 6-gang switch box mounting. The panels are equally
attractive whether mounted vertically or horizontally.

Each panel has an upper and lower bracket to accommodate
plastic nameplate strip for lamp identification.

February, 1973

Supersedes sheet dated 3/72

IdOLE
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MOUNTING DATA

The RLP Panel is completely assembled with screw type
terminals on its printed wiring board to facilitate wiring
connections. The panel is then connected to the switch box with
upper and lower fastening screws. The plate mounting screws
are in such a position that they are hidden by the nameplate
strip after installation.

ARCHITECT'S SPECIFICATIONS

The Remote Lamp Panel for the Pyr-A-Larm system shall be
the Pyr-A-Larm RLP (insert 4, 8 or 12). The panel
shall be capable of monitoring the condition of the Pyr-A- Larm
DI-2 type detector using 24V lamp directly or using dry contacts
one may indicate zone alarm, system alarm,

ORDERING INFORMATION

trouble, power failure, etc. The RLP panel shall be Underwriters'
Laboratories, Inc. listed.

The electrical contractor shall mount the RLP-4 Panel on a 2-
gang, deep switch box; the RLP-8 Panel on a 4-gang, deep
switch box; and the RLP-12 on a 6-gang, deep switch box. The
wiring between the panel and the system components shall be
#18 AWG thermoplastic fixture wire enclosed in conduit or #18
AWG limited-energy shielded cable without conduit, if permitted
by local building codes. Installation wiring shall be performed as
indicated in system drawings supplied by Pyrotronics.

Model No. Description Shipping Weight
RLP-4 Remote Lamp Panel, 4-position 11b.
RLP-8 Remote Lamp Panel, 8-position 11/2 Ibs.
RLP-12 Remote Lamp Panel, 12-position 2 Ibs.

Optional Lamps (order total quantity needed)

Part No. Description
125-216152 6-volt lamp
125-216153 12-volt lamp
125-216154 24-volt lamp
125-216155 48-volt lamp
125-216156 120-volt lamp

NDARD

SIADARD
6 GAXG, DEEP,

L e - SWITCH 80X B
e =2 (R SUPRIED) o

PRINTED IN U.S.A



Automatic
Fire
Detectors

Ionization Smoke Detector

DI-3, DI-A3 and DI-B3

Adjustable Sensitivity

Dual Chamber

Sensitivity Test Points
Simple Twist/Lock Assembly
Optional Auxiliary Relay
Screw-Clamp Terminals

ENGINEER AND ARCHITECT SPECIFICATIONS

Introduction

The Pyrotronics Di-3, Di-A3 & DI-B3 fire/smoke detectors
operate on the ionization principle. The detectors respond to the
first traces of fire in the form of visible smoke or invisible
products of combustion. The Di-3, DI-A3 & DI-B3 have been
developed for the wide range of commercial, industrial and
institutional fire detection and extinguishing applications. The Di-
3 and DI-A3 are approved in environments as covered by UL
268. The DI-A3 and DI-B3 are approved in environments
covered by UL 268A. The DI-B3 must be utilized with a Series 3
air duct housing.

Description

The DI-3 Series detector is a plug-in, ionization detector and is
designed for two wire system operation. The DI-3 is designed
with adjustable sensitivity while the DI-A3 and the DI-B3 have a
fixed sensitivity designed for their individual high air flow
applications.

The Di-3, DI-A3 & DI-B3 consist of self-compensating dual
ionization chamber and a highly stable solid state amplifier
switching circuit. One chamber detects the presence of
combustion products. The second chamber serves as a
reference, to stabilize the detector's sensitivity for changes in
environmental conditions.

Pyrotronics

As products of combustion enter the sampling chamber, the
chamber current is reduced producing a voltage change. At the
time the voltage change exceeds the predetermined threshold an
alarm is signaled to the control unit. The detector locks in upon
alarm and must be reset from the control panel.

The sensitivity of the DI-3, DI-A3 & DI-B3 is preset at the factory.
The electrical sensitivity can be monitored in the field using the
Pyrotronics sensitivity tester, Model SCU-3 or test module TM-
13. The sensitivity test jack on the DI-3, DI-A3 & DI-B3 and the
adjustment screw on the DI-3 are accessible from the front of the
detector housing enabling the user to perform all sensitivity
adjustments and tests without removing the detector from its
base.

The detectors utilize a low profile surface mounting base. Model
DB-3S, which may be attached to either a 4" octagonal or
4”square wiring box-or the audible base Model ADB-3, which
must be attached to a 4" square, deep wiring box. The DB-3S
base and ADB-3 audible base utilizes screw-clamp terminals for
all electrical connections, self-wiping contacts for reliability and
contains provision for an optional concealed locking mechanism
to prevent unauthorized removal of the detector head.

CATALOG NUMBER 61 1 g




Mounting Data

STANDARD OR DEEP
. 4" OCTAGON

") §}, ORSQUARE WIRING BOX
%

)

g
. \% O

DETECTOR
IDENTIFICATION _| //
WHITE LED LENS Y/

The DI-3 Series ionization detector has been designed to meet
a wide range of system design parameters. The Dt-3 detector is
designed for open area protection in areas with air velocities up
to 300 feet per minute.

DI-A3 is recommended for use in high air velocity applications
such as computer room underfloor areas. The Model DI-A3
contains a specially designed internal chamber cover and a pre-
selected fixed sensitivity setting which provides extremely stable
operation. Model DI-A3 has been UL listed for operation in air
velocities of O to 1200 feet per minute. Since air velocity has an
effect on detector sensitivity and performance, the Dt-A3 should
be used only in applications which meet this established air
velocity range.

The DI-B3 is designed specifically for use with the Pyrotronics
Series 3 Air Duct Housings and like the Dt-A3 contains a
specially designed internal chamber cover and a pre-selected
fixed sensitivity setting. The DI-B3 must be utilized with the
Series 3 Air Duct Housing in air duct applications with air
velocities of 500-4000 FPM.

The DI-3, DI-A3 and DI-B3 are also available for high altitude
applications, (3000 to 8000 above sea level) as model Numbers
DI-3H, DI-A3H and DI-B3H.

The DI-3 and DI-A3 are capable of operating a remote alarm
lamp. Model RL-3, or auxiliary relay, Model RR-3. The Model
RR-3 relay contains one set of double pole, double throw
contacts rated at 120VAC, 2 amp resistive and requires a deep
outlet box when mounted to the DB-3S. The DI-B3 is capable of
utilizing the remote relay as supplied in the Series 3 Air Duct
Housing Model AD-3RI which contains one set of double pole,
double throw contacts rated at 1 25VAC/ 24VDC, 3 amp
resistive.

When multiple detector/relay combinations are used on the

same circuit, the zone module current limit will restrict the

number of guaranteed detector/relay actuations to one per

zone.

The DI-3, DI-A3, DI-B3, DI-3H, DI-3H and DI-B3H ionization
detectors are Underwriters Laboratories, Inc. listed. The series
are also FM approved.

An FM approved, intrinsically safe Dt-3 is available under Model
DI-31S. The Dt-31S must be utilized with the intrinsically safe
System 3 zone module, Model ZS-30.

Application Data

The Dt-3, DI-A3, DI-B3, Dt-3H, DI-A3H and DI-B3H detectors
are fully compatible with other Pyrotronics System 3 compatible
detectors and may be intermixed on the same zone circuit. No
more than thirty (30) detectors of any type or combination
(other than thermals or manual stations) may be used on any
one Pyrotronics detector circuit.

This detector is applicable to the 30-foot center spacing (900
sq. ft.) as referred to in the National Fire Protection Association
standard 72E. This spacing, however, is based on ideal
conditions namely, smooth ceiling, no air movement, and no
physical obstructions between the fire source and the detector.
This spacing should be used as a guide or starting point in
detector installation layout. Do not mount detectors in areas
close to ventilating or air conditioning outlets. Exposed joists or
beamed ceilings may also affect safe spacing limitations for
detectors. It is mandatory that engineering judgment be applied
regarding detector location and spacing.

Engineer/Architect Specifications

The ionization smoke detector shall be a dual chamber, plug-in
unit which mounts to a twist/lock base and shall be UL listed.

The smoke detector shall operate on a two wire circuit and shall
contain an alarm indicating LED which will illuminate to signal
actuation of the detector.

DI-A3 The detector shall be specifically designed for use in
ONLY high air velocity applications of between O and 1200
ft./min. Detector switch are not UL listed for the stated air
velocity range shall not be accepted.
DI-B3 The detector shall be specifically designed for use in
ONLY air ducts with air velocities between 500-4000 FPM
when used with Pyrotronics Series 3 Air Duct
Housings. Detectors not listed to UL 268A for the
stated air velocity range shall not be accepted.

The detector shall be available in a model that is acceptable for
and UL listed for use in altitudes of 3000-8000 ft. Above sea
level if desired.

Field adjustment* and monitoring of the detector sensitivity shall
be possible without removal of the detector head from its base.
The measurement of detector sensitivity shall provide a discrete
electrical value. Test methods which do not provide an output
signal proportional to smoke concentrations shall not be
considered equal. The base assembly into which the detector is
installed shall be of the twist/lock design with screw-clamp
terminals. The base shall utilize self-wiping contacts for
reliability and shall accept other compatible plug-in detectors. A
security lock shall be installed in those areas where tamper
resistant installation is required as indicated on the drawings.

The detector, or group of detectors, shall require a two-wire
circuit of #18 AWG thermoplastic fixture wire enclosed in
conduit, or #1 8 AWG limited energy shielded cable without
conduit, if permitted by local building codes.

Optional auxiliary DPDT relays and/or remote alarm lamps shall
be installed where indicated.

The detector assembly shall be a Pyrotronics DI- (insert
number) with DB-3S mounting base, ADB-3 audible base or
Series 3 Air Duct Housing.**

*DI-3, DI-3H only

**DI-B3, DI-B3H only



Typical Wiring

Ordering Information

10
} compariaLe END NE
4 LISTED
CONTROL DEVICE
ONIT

CONNECTION FOR REMOTE LAMP OR RELAY
80mA MAX., 24 VDC (1 PER DETECTOR)

FOR INTRINSICALLY SAFE APPLICATIONS UTILIZING
THE DI-31S WITH THE ZS-30, CONSULT THE WIRING
DIAGRAM FOR THE ZS-30 INTRINSICALLY SAFE
MODULE FOUND ON PUBLICATION 315-024056J.

Technical Specifications

Current Requirements:  Normal - 100 A (350A peak
surge upon application of power)
Alarm -80ma
Voltage Range: 21+ 3 Vdc + 1 20°F (49°C)
Operating Temperature: + 32°F (0°C) to + 1 00°F (380C)
per UL
Humidity: 0-93% Relative Humidity
Air Velocity: 0-300 ft./min. Model DZ-3
0-1200ft./min. Model DI-A3
500-4000 ft./min. Model DI-B3
(requires airduct housing)

Note: Consult factory for special application requirements.
For Additional Product Information, refer to Pyrotronics DI-3
Technical Bulletin, Part No. 315-082300.

Shipping Wt.
Model # Description Lbs. | Kg.
DI-3 lonization smoke detector 1 45
DI-31S lonization smoke detector 1 45
(Intrinsically Safe)
DI-3H lonization smoke detector 1 45
(High Altitude)
DI-A3 lonization smoke detector 1 45
(High Air Velocity)
DI-A3H lonization smoke detector 1 45
(High Altitude - High Air
Velocity)
DI-B3 lonization smoke detector 1 45
(Duct Use Only)
DE-B3H lonization smoke detector 1 45
(High Altitude- Duct Use
Only)
RR-3 Remote Relay (DPDT) 1
RL-3 Remote Alarm Lamp 1 45
DB-3S Low Profile Mounting Base | 1 45
ADB-3 Audible Base 1 45
AD-31 Series 3 Air Duct Housing 5 2.25
(See Spec Sheet 6124)
AD-3RI Series 3 Air Duct Housing 6 2.7
w/Remote Relay (See Spec
Sheet 6124)
SA-31 Series 3, self contained 7 3.15
Air Duct Housing (See Spec
Sheet 61 24)
DB-LK Series 3 Base Locking Kit 5 .22




NDTICE: The use of other than Pyrotronics detectors and
bases with Pyrotronics controf equipment will be considered a
misapplication of Pyrotronics equipment and as such void all
warranties either expressed or implied with regards to loss,
damage, liabilities and/or service problems.

. .
??yrolromcs -
5M April 1987

B Ri le Avenue, Cedar Knolls, New Jersey 07927
8 Radgeda y G Printed in U.S.A. Supersedes sheet dated 8/86



D \ Automatic §
Fire
Detectors

e

Thermal Fire Detectors
Weatherproof and Explosion Proof Models

ENGINEER AND ARCHITECT SPECIFICATIONS

MODELS DT-135WP, DT-200WP .
DT-135EP, DT-200EP

Weatherproof
Models

Explosion Proof
Models

Introduction

The Pyrotronics Weatherproof and Explosion Proof Thermal
Detectors are of the rate compensation/fixed temperature type
and are designed for use with either standard Pyrotronics
systems or other commercially available fire alarm systems. The
detector element, in all models, is selfrestoring after operation
and is supplied in ratings of 135 °F and 2000F.

The Models DT-135WP, DT-200WP, DT-135EP and DT-200EP
can be used with any fire alarm circuit of any manufacture using
open circuit direct shorting type units.

Contact ratings are 6-125 Vac, 5 amps; 6-25 Vdc, 1 amp; 125
Vdc, 0.5 amps. All Models are Underwriters' Laboratories, Inc.
listed. The DT-135WP and DT-200WP are UL listed and U.S.
Coast Guard approved as weatherproof. They are furnished
with leads through a plastic 1/2 " NPT hub that screws into a
standard W.P. junction box cover. The shell is epoxy coated
and offers strong resistance to corrosive atmosphere. The DT-
135EP and DT-200EP explosion proof models are U.L. listed for
Class 1, Groups C and D, Class 11, Groups E,F and G when
installed in a listed explosion proof junction box such as Killark
Series, UL or equal. The EP models should not be installed in
outdoor or other wet locations.

Principle of Operation

Basically, the detector consists of an aluminum tubular shell
containing two curved expansion struts under compression fitted
with a pair of normally open, opposed contact points which are
insulated from the shell. The tubular shell and the struts have a
different coefficient of expansion.

Py_r_olronics _

When subjected to a rapid heat rise, the tubular shell expands
and lengthens slightly. At the same time, the interior struts
lengthen but at a slower rate than the shell. The rapid
lengthening of the shell allows the struts to come together,
thereby closing the contact points and initiating the alarm.

When subjected to a very slow heat rise, the tubular shell and the
interior struts lengthen at approximately the same rate. At the
detectors set temperature point 135°F or 2000F° the interior
struts are fully extended, thereby closing the contact points and
initiating the alarm.

These thermal detectors, which are shock and corrosion
resistant, respond only to heat so they are suitable for use in
areas where normal conditions would prohibit the use of other
Pyrotronics detectors.

Architect's Specifications

The thermal fire detector shall be a Pyrotronics Model DT-
(insert model number) and shall be of the rate
compensation/fixed temperature type. The detector shall be listed
by Underwriters' Laboratories, Inc.

Note: The Models DT- weatherproof or explosion proof thermal
detectors shall be compatible with Pyrotronics ionization
detectors, flame detectors, and manual stations on the same
circuits. There shall be no limit, other than practical
consideration, to the number of thermal detectors which may be
installed in any one circuit.

The installing contractor shall install the detectors with #18 AWG
thermoplastic wire with a 300 volt insulation rating, housed in
threaded conduit.

CATALOG NUMBER 61 27




Mounting Data

The Weatherproof (WP) models screw into the 1/2 " threaded

Ordering Information

hole of any approved weatherproof junction box cover plate. Model Shipping
Number Description Weights
The Explosion proof (EP) models attach to the threaded hub DR135WP Weatherproof 135° Rate 11b
cover of listed explosion proof junction boxes such as Killark Compensated/Fixed
Series, UL or equal. The EP models should not be installed in temperature detector
outdoor or other wet locations. DT-200WP Weatherproof 200° Rate 1lb
Compensated/Fixed
temperature detector
DT-135EP Explosion Proof 135° Rate 1lb
Compensated/Fixed
temperature detector
DT-200EP Explosion Proof 200° Rate 1b
Compensated/Fixed
temperature detector
Dimensions
Maximum UL Listed Spacing is Maximum UL Listed Spacing
40’ x 40’ Is 50’ x 50'.
BRASS ' PLASTIC
CADIUM PLATED %" NP.T.
%" NPT, /
b —— / ]
——
] 5
3 sl
_.‘LL =
- =
DT-135EP ' DT-135 WP
DT-200EP DT-200 WP
PORYOMICS A Division of CERBERUS Technologies, Inc 4188
: T 15M April 1988
) ’ 16 Printed in U.S.A.

8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927
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Manual Fire Alarm Statiomn

ENGINEER AND ARCHITECT SPECIFICATIONS

SERIES MS-5 :
SINGLE ACTION STATION DOUBLE ACTION STATION

Optional Gontact Arrangements
Integral Alarm Lamp
Key Switch

Double Action With Positive
Motion

Failsafe Reset
Latch Action Until Reset
No Break Rods Necessary

@ Listed

Introduction

The Pyrotronics Series MS-5 Manual Fire Alarm Station have been designed with extreme flexibility in mind to meet a
wide variety of application requirements and operational sequences.

These stations are available with two different operational modes, one being a simple single action function utilizing a
"pull-down" lever; the other comprising a dual action function involving a "push-in" tab, followed by the "pull- down" lever
action. Each of the above actions may operate electrical contacts to achieve various electrical sequence functions as
desired.

In addition, the Series MS-5 Manual Fire Alarm Stations can be supplied with an optional alarm indicating lamp and/or a
key-operated electrical switch (N.O. SPST) for operating electrical circuits without manually activating the "push-in" tab
or "pull-down" lever.

The Series MS-5 Manual Fire Alarm Stations are Underwriters Laboratories Inc. listed.

Flexibility of Application

The basic standard model is the single action Model MS-5, which contains one normally open contact. It is intended for

use with Pyrotronics low voltage systems, but has a rating of 125,Vac/dc for connection to existing fire alarm systems of
other manufacturers.

With the double action station, the optional switch on the first action may be used for supervisory indication of tampering
with the station or for connection to a remote annunciator. It may also be used to alarm one zone of a cross-zoned fire
extinguishing system where the main action would alarm the second zone, releasing the extinguishing agent.

The optional lamp may be an alarm lamp for the station, similar to the detector alarm lamp, or it may be energized from
a remote source to indicate a prior alarm that has been received by the system. It may also indicate that an
extinguishing agent has been released. The lamp may also be connected to the switch of the first action of a double
action station to aid in discouraging pranksters from pulling the main action lever.

Mounting Data

1C-56
Surtace Mounting
Enclosure

HOUSING
HINGED
k{

O
BACKPLATE

1" OR2 " DEEP
OUTLET BOX
{BY OTHERS)

\ ~

LOCKING

SCREW \ ~
BACKPLATE ™

MS-5

~
Manual Stations SINGLE GANG PLASTER

COVER{ALSOFITS DOUBLE
‘GANG COVER)

Pyrotronics CATALOG NUMBER 6181



Technical Description

The Pyrotronics Series MS-5 Manual Fire Alarm
Stations are constructed of durable molded
polycarbonate material, matte-finished in red with raised
lettering in white. The housing for the single action
station accommodates a "pull- down" lever which, when
operated, locks in position after releasing a spring-
loaded contact switch. Restoring the system to normal
can only be accomplished by opening the cover of the
hinged housing with "an uncommon tool", and then
closing and locking the cover.

The housing for the double action station, in addition to
the above, incorporates a "push-in" tab which must be
operated first, permitting access to the "pull-down" lever.
An additional spring-loaded contact switch which is
released upon operation of the "push-in" tab is available
on Models MS-512C, MS-513C, MS-514C, MS-517C
and MS-518. Resetting of the station is as described
above with the uncommon tool.

If desired, the stations can be supplied with a 24V alarm
indicating lamp and/or a key-operated switch for special
operating functions as necessary.

All models are fitted with screw-type terminals for
system interconnection. Provision is made for surface
or semi- flush mounting to conduit boxes.

Architect's Specifications

The manual fire alarm station shall be a Pyrotronics
Model (See chart for number) with Underwriters

Laboratories Inc. listing.
Single Action Model

The single action station, which shall be of the non-code
type, shall consist of a molded housing fitted with a
"pull- down" lever, which, when operated, locks in
position after releasing a spring-loaded contact switch to
effect activation of the alarm circuit.

Double Action Model

The double action station, which shall be of the non-
code type, shall consist of a molded housing, fitted with
a “pull- down" lever and a “push-in" tab. It shall be
necessary to operate the 'push-in" tab first to provide
access to the "pull- down" lever, which, when operated,
locks in position after releasing a spring-loaded contact
switch to effect actuation of the alarm circuit.

The body of the manual station shall be hinged to a
back- plate assembly to which it is locked with an allen
head screw. Resetting the station after operation shall
require opening the station momentarily, and then
locking the body to the back-plate. Provision shall be
made for surface or semi-flush mounting to conduit
boxes.

The manual station shall also be fitted with an alarm
lamp, and a key-operated switch to achieve the
electrical sequence functions as desired.

Accessories

Model No. Description Shipping Wt.
MC-56 Surface Mounting Box 2 1/2Ibs. (1.1 Kg)
500-620490 | Locking Too] Package 1/21b. (.2 Kg)
(Contains 2 tools)
Ordering and Electrical Information
Model 24V Switch Contacts & Ratings
Number Alarm Lamp Main Action First Action Keyswitch
MS-51 N.O. SPST
.75 A @ 125 Vac/dc
SINGLE MS-52C lluminated by main N.O. SPST
action switch or 12 A @ 28 Vac/dc
ACT‘ 0 N by external power with
STATION resistor & jumper removed
MS-53 N.O. SPST N.O. SPST
.75 A @ 125 Vacldc 1A @ 250 Vaclde
3A @ 125 Vaclde
Ms-57 N.C. DPST
1A @ 250 Vacide
3 A @ 126 Vacldc
MS-501 N.O. SPST
.75 A @ 125 Vac/de
Ms-512C IHuminated by main N.O. SPST N.O. SPST
action switch or 12 A @ 28 Vaclde .75 A @ 125 Vac/dc
by external power
DOUBLE resistor & jumper removed
MS-513C N.Q. SPST N.O. SPST N.O. 8PST
ACT[ON .75 A @ 125 Vac/dc .75 A @ 125 Vacide 1A @ 250 Vacldc
3A @ 125 Vac/de
! STATION MS-514C llluminated by main N.O. SPST N.O. SPST N.O. SPST
action switch or 12 A @ 28 Vaclde .75 A @ 125 Vac/de 1A @ 250 Vac/de
| by external power with 3A @ 125 Vac/de
; resistor & jumper removed
MS-517C N.O. DPST N.O. SPST
1A @ 250 Vac/de .75 A @ 125 Vacldc
| 3 A @ 125 Vac/de
l MS-518 N.O. SPST N.O. SPST
.75 A @ 125 Vaclde 3 A @ 250 Vac/dc
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System 3 Audible Devices

ENGINEER AND ARCHITECT SPECIFICATIONS

Bells, Series BAC/S, BDC/S
Chimes, Series CAC/S, CDC/S

Features

e Heavy Duty

o Modular Construction
® Low Current Drain

e () Listed

Pyr-R-Lammy

et

BELL CHIME

Description

Audible Devices for use with Pyrotronics Systems are avail- able in a variety of models. Single stroke and vibrating
polarized bells can be supplied in 6" and 1 0" sizes. In addition, polarized, single stroke and vibrating chimes are also
available. All bells and chimes can be supplied for 24 Vdc or 11 5 Vac applications.

The use of polarized devices permits circuit supervision utilizing the exclusive Pyrotronics Supervised ac Bell Circuit
(Patent No. 3521276). This circuit is unique in that it employs no voltage limiting resistors; therefore the number of
devices on an audible circuit may be increased or decreased at any time without making resistor adjustments.
Pyrotronics Low Voltage Systems can accommodate either ac or dc devices depending on the type of Control Panel or
Control Module incorporated in the system design.

These audible devices are designed to use a common basic mechanism with different size gongs and chimes. They re-
present a new high efficiency, attractiveness and effective signaling.

All bells and chimes mount on a standard 4" square outlet box. Adapter plates for other mountings are available. Ail
audible devices are UL listed.

Electrical Information

Current requirements:

Vibrating Single Stroke
24 \V/dc devices - .070 amp .36 amp
115 Vac devices- .042 amp .14 amp

Architect's Specifications

The audible device(s) shall be Pyrotronics Model (insert model number). The device shall be of the (insert single-stroke
or vibrating) polarized type for operation on ---------- (insert 24 Vdc or 1 15 Vac) audible circuit supply. The device shall
be fully enclosed, heavy duty, and of modular design and shall be Underwriters Laboratories Inc. listed.

Accessories

Model
No. Description
CCP-1 Conduit Wall Plate
WBK-2 Weatherproof Box, 1/2" Tapped
BGD-2 Grill Guard
EL-2 End-of-line device, Low Voltage
EL-31 End-of-line device, System 3 dc circuits
EL-32 End-of-line device, System 3 ac circuits
[}
Pyrotronics _ CATALOG NUMBER 8()3()




Ordering Information

Single 115 24 db's Shipping
Model No. Description Vibrating Stroke Vac Vdc at 10 Ft. Weight
BAC-6 6" Bell X X 95 31b (1.4 kg)
BAS-6 6" Bell X X 95 31b (1.4 kg)
BDC-624 6" Bell X X 87 31b (1.4 kg)
BDS-624 6" Bell X X 87 31b (1.4 kg)
BAC-10 10" Bell X X 102 6 Ib (2.7 kg)
BAS-10 10" Bell X X 102 6 Ib (2.7kg)
BDC-1024 10" Bell X X 92 6 Ib (2.7 kg)
BDS-1024 10" Bell X X 92 6 Ib (2.7 kg)
CAC-120 Chime X X 82 2.51b (1.1 kg)
CAS-120 Chime X X 82 2.51b (1.1 kg)
CDC-24 Chime X X 80 2.51b (1.1 kg)
CDS-24 Chime X X 80 2.51b (1.1 kg)
Mounting Details

SURFACE WEATHERPROOF

QUTLET BOX

WOTICE: The uss of olher than Pyrotronics detectors ang bases with Py:

Pyrotronics

: WBK-2
4 WEATHERPROOF
BOX 14" TAPPED

CCP-1 CONDUIT

WALL PLATE

8 Ridgedale Avenue, Cedar Knolls, New jersey 07927
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RECOMMENDED SPARE PARTS
HILLER REFERENCE NO. JG-2255

FIRE DETECTION SYSTEM FOR US ARMY LARGE TUG

ITEM QTY. MANUFACTURER DESCRIPTION MODEL # UNIT
PRICE

01 2 Pyrotronics lonization Smoke

Detector D1-3 $92.00
02 1 Pyrotronics Thermal Detector

135 Degree F. WP DT-135WP 50.00
03 5 2 AMP Fuse 3AG-2 2.00
04 5 15 AMP Fuse 3AG-15 2.00
05 5 2 AMP Fuse AGX-2 2.00
06 2 End Line Capacitor 100-115588 5.00

50MFD50VDC
07 1 End Line Resistor

5.6KOHM1/2WATT 5% RC-20 2.00

MARCH 1989
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SYSTEM
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INTRODUCTION

The following Manual is intended to be used by Personnel responsible for operation, general periodic maintenance,
service and repair of the Fire Suppression System. Whenever you undertake to inspect, test maintain or service this
System, always keep in mind that you are accepting responsibility for -the safety of people's lives and protection of
property, and equipment. This equiprnent is designed and manufactured to meet the highest requirements. However, if
this equipment is not maintained properly, it may not be capable of doing the job it is intended to do.






HALON 1301

HALON 1301 fire extinguishing systems are used for controlling and extinguishing Class A(Cellulosic material), Class B
(flammable liquids and gases), and Class C (electrical) fires where a clean extinguishing agent is required. The require-
ments for a clean agent, which leaves no residue after the fire is extinguished, is particularly applicable to high value
areas where the fire protected material is susceptible to agent damage.

The Halon 1301 vapor has a low level of toxicity. Based on Underwriter's Laboratories tests with animals, the agent is
classified as Group 6, which is the least toxic classification of life hazard for concentrations up to 20%. In order-to
provide adequate safety factors, systems used in normally occupied areas are limited to design concentrations of 10%,
and may exceed 7% only when the protected area can be evacuated within one minute.

However, when the vapors are exposed to flame or hot surfaces above 9000F, halogen acids and free halogens are
created as products of decomposition; These products create a greater potential toxicity problem than the vapors; the
level of toxicity is dependent on the area or energy of the flames (or hot surfaces), the concentration of the Halon vapor,
the time-period that the vapors are exposed to the flame (or hot surfaces), and the, volume of the hazard. These factors
are considered in the design of systems for occupied areas. The most important consideration is a rapid discharge of
systems for occupied areas. The decomposition products have a characteristic sharp, acrid odor, even in minute
concentrations of only a few parts per million. This odo provides a built-in warning system.

If it is necessary for a person to enter a fire exposed space before it is thoroughly ventilated, he may do so by using a
fresh air mask or other self- contained breathing apparatus. Do not use a filter type of mask or canister gas mask when
entering a Halon gas saturated area. Suitable safeguards providing prompt evacuation and preventing entry into
exposed areas and safety items such as warning signs, discharge alarms and self-contained breathing apparatus shall be
inspected periodically.
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The affects of exposure to Halon 1301 may persist for a short period of time following exposure; however, recovery may
be expected to be rapid and complete. Halon 1301 would not be expected to accumulate in the body even with repeated
exposures. Anyone suffering from the toxic affects of Halon 1301 vapors should immediately move or be moved to fresh
air.. Call a physician in treating persons suffering toxic affects due to exposure to this agent, the use of epinephrine
(adrenaline) and similar drugs must be avoided because they may produce cardiac arrphythmias, including ventricular
fibrillation.

The Halon 1301 agent is stored, in liquid form, in steel cylinders under nitrogen pressure of 360 pounds per square inch
at 70 ° F. The contents are retained within the cylinder by a discharge control valve assembly. The operating principle of
this valve is to use the pressure within the cylinder to affect release of the halogen agent. When the control head(s)
operate, the pilot check of the discharge control valve is unseated providing a gas escape route of atmosphere. This
causes a pressure drop in the chamber above the pressure balanced valve piston causing the piston to unseat and
discharge the cylinder contents.

The solenoid valve control is used to activate the discharge control valve by providing a pressure escape route to
atmosphere. This causes a pressure drop in the chamber above the pressure balanced valve piston, causing the piston
to unseat and discharge the cylinder contents.

The nozzles are designed to distribute the halon agent at a metered rate, smoothly and evenly in a fan-shaped pattern.
Nozzles are designed as straight fan nozzles or split fan nozzles; and, the nozzle type is selected for use in accordance
with the installation. A straight fan nozzle is used when the nozzle is mounted on or adjacent to a wall to provide a single
180° for agent distribution pattern at- right angles to the nozzle. The split fan nozzle is used when the nozzle is installed
in the center of the fire hazard area to provide 360 ° fan agent distribution pattern.

The burst disc is installed in the discharge control valve as a safety device preventing over-pressurizing the cylinder.
The burst disc is designed to rupture between 750 to 900 PSIG at 70 °F.
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When ruptured by over-pressure, the ruptured disc provides an outlet to atmosphere through the disc retainer.

The pressure gauge is used to indicate pressure within the cylinder.






OPERATION

ENGINE ROOM &-AUX. MACHINERY ROOM NO. 1

GENERAL:

This Halon 1301 Fire Suppression System is operated by manual means only. If a fire is discovered, do not delay in
manually operating the system. The effectiveness of Halon 1301 Agent is significantly increased by controlling the fire in
its early stages.

WARNING:
Alert and evacuate personnel from fire hazard area immediately on detection of fire and where possible prior to actuation
of system.

MANUAL OPERATION:
REMOTE:
Remote manual fire suppression system operation is performed as follows:

1. Proceed to location of remote control pull boxes marked for " HAZARD AFIRE".
A) Break glass and pull handle of Valve Control Pull Box.
B) Immediately break glass and pull handle of Cylinder Control Pull Box.
Alarm sounds 60 seconds prior to gas discharge, warning personnel to evacuate space.

LOCAL:
Local manual fire suppression system operation is performed as follows:

1. Proceed to agent supply cylinder assembly(s) marked for "THAZARD AFIRE".

A) Open Control Valve by removing locking pin and operating lever of control head mounted on Control
Valve.

B) Discharge cylinder(s) by removing looking pin and operating lever of control head mounted on Control
Cylinder(s).

C) If desired, discharge delay may be by-passed by removing looking pin and operating lever of control head
mounted on Discharge Delay.



CAUTION:

Do not enter hazard area in which fire has been extinguished with an open flame or lighted cigarette as the possible
presence of inflammable vapors may cause re-ignition or explosion.

For deep seated hazards, the hazard space should be kept tightly closed for 30 to 60 minutes after discharge of the
Halon 1301 Agent. Be sure fire is completely extinguished before ventilating area. Before permitting anyone to enter the
space, ventilate area thoroughly or insure self-contained breathing apparatus is being used.



OPERATION

PAINT LOCKER

GENERAL:

This Halon 1301 Fire Suppression System is operated by manual means only. If a fire is discovered, do not delay in
manually operating the system. The effectiveness of Halon 1301 Agent is significantly increased by controlling the fire in
its early stages.

WARNING:
Alert and evacuate personnel from fire hazard area immediately on detection of fire and where possible prior to actuation
of system.

MANUAL OPERATION:
REMOTE:
Remote manual fire suppression system operation is performed as follows:

1. Proceed to location of remote Cylinder Control Pull Box marked for "HAZARD AFIRE".
A) Break glass and pull handle of Cylinder Control Pull Box.

Alarm sounds 25 seconds prior to gas discharge, warning personnel to evacuate space.

LOCAL:
Local manual fire suppression system operation is performed as follows:

1. Proceed to agent supply cylinder assembly(s) marked for "THAZARD AFIRE".

A) Discharge cylinder(s) by removing locking pin and operating lever of control head mounted on Control
Cylinder(s).

B) If desired, discharge delay may be by-passed by removing locking pin and operating lever of control head
mounted on Discharge Delay.



CAUTION:

Do not enter hazard area in which fire has been extinguished with an open flame or lighted cigarette as the possible
presence of inflammable vapors may cause re-ignition or explosion.

For deep seated hazards, the hazard space should be kept tightly closed for 30 to 60 minutes after discharge of the
Halon 1301 Agent. Be sure fire is completely extinguished before ventilating area. Before permitting anyone to enter the
space, ventilate area thoroughly or insure self-contained breathing apparatus is being used.



MAINTENANCE

PERIODIC INSPECTION

The fire extinguishing system requires ordinary care to ensure efficient operation at all tines. However, periodic
inspections should be made to determine the exact condition of the system equipment.

MONTHLY

Make a general inspection survey of the system components and their immediate vicinity to ensure that accidental
damage to equipment has not occurred and that no obstructions to the operation of the system or system distribution of
agent are not present. Ensure that egress to the extinguisher assembly and all control pull boxes are unobstructed.
Check extinguisher assembly pressure gauges for proper operating pressure.

SEMI-ANNUALLY

Check all agent supply cylinder pressure gauges for proper operating pressure. Check extinguisher assembly for proper
charged weight. If charge weight or pressure has decreased, a pressure leak is apparent. Forward charged extinguisher
assembly with control head removed, to a-service facility when .,eight loss is in excess of 5% or a loss in pressure

(adjusted for temperature)-is more than 10 percent.

SERVICE
Fire extinguishing system service consists of the removal of an expended extinguisher assembly from the fire

extinguishing system, recharge of the extinguisher assembly by a qualified agent and installation of the recharged
extinguisher assembly into the system.

MAINTENANCE

System maintenance is performed as a result of periodic inspection, service requirement or system operation. To
perform system maintenance, a maintenance contract with a qualified and approved service agency is recommended.
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WALTER KIDDE HALON 1301 EVALUATION SYSTEM

PAGE NO. 1

PREPARED FOR:
BY:

HAZARD:
DATE:
FILE:

(Version 2.1)

R.E. DERECKTOR OF R.I., INC.
HILLER SYSTEMS, INC.

ENGINE ROOM & AUX. MACHINERY RM. NO. 1

07/11/89
JG2254A

SYSTEM SPECIFICATIONS

VOLUME OF HAZARD 25023.00 CU. FT.
MINIMUM OPERATING TEMPERATURE 32 F
MAXIMUM OPERATING TEMPERATURE 150 F

TOTAL WEIGHT REQUIREMENT AT MIN. TEMP. 676.00 LBS
DURATION OF LIQUID PHASE DISCHARGE 10.00 SECS
CONCENTRATION AT END OF DISCHARGE AT MIN. TEMP. 6.01 %
CONCENTRATION AT END OF DISCHARGE AT MAX. TEMP. 7.41 %
CYLINDER PRESSURE 360 PSIG
CYLINDER SIZE 350 LBS
NUMBER OF CYLINDERS 2

HALON WEIGHT PER CYLINDER 338.00 LBS
CYLINDER FILL DENSITY 67.60 LBS/CU.FT.
AVERAGE CYLINDER PRESSURE 230.93 PSIG
PIPE SCHEDULE 40

FITTING TYPE Weld

TOTAL LIQUID FLOW RATE 62.54 LBS/SEC
(Based on the liquid phase of the discharge only, per NFPA 1 2A)

PERCENT AGENT IN PIPE 29.74 %
TOTAL PIPE VOLUME 3.428 CU.FT.



WWNN-_2NWS

PREPARED FOR:

WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE

BY:

HAZARD:

DATE:

FILE:
FROM-TO NEW HAZ? NPS
3 Y 2.000
2 N 3.000
1 N 3.000
2 N 3.000
3 Y 2.500
401 Y 2.000
402 Y 2.000
403 Y 2.000

(Version 2.1)

R.E. DERECKTOR OF R.l., INC.

HILLER SYSTEMS, INC.
ENGINE ROOM & AUX. MACHINERY RM. NO. 1
07/11/89
JG2254A
PIPE INPUT SPECIFICATIONS
K L DH IT ST EL
.500 A .0 0 0 0
.500 2.0 .0 0 1 1
1.000 .8 .0 1 0 0
1.000 33.5 2.2 0 0 5
.640 27.5 -.8 0 1 3
.360 3.3 .0 0 2 0
.360 26 .0 0 2 1
.280 22.0 8 0 2 1

[
[2

QOO OOOOO0o

QOO OOOOO0o

NO.

N



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE PAGE NO. 3
(Version 2.1)

PREPARED FOR: R.E. DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.
HAZARD: ENGINE ROOM & AUX. MACHINERY RM. NO. 1
DATE: 07/11/89
FILE: JG2254A

PIPE INPUT SPECIFICATIONS

PIPE NEW PIPE EQUIV. PIPE *FLOW STATIC FLUID
SECTION HAZRD? LENGTH LENGTH SIZE RATE PRESSURE DENSITY
FROM-TO FT. FT. IN. LBS/SEC PSI LBS/CUFT

4 3 Y A 50.0 2 31.27 212 66.2
3 2 N 2.0 16.3 3 31.27 214 66.9
2 1 N 8 41 3 62.54 211 65.4
1 2 N 33.5 54.0 3 62.54 200 59.5
2 3 Y 27.5 45.6 2-1/2 40.46 184 51.4
2 401 Y 3.3 17.1 2 22.08 198 58.2
3 402 Y 26 19.2 2 22.54 181 49.8
3 403 Y 22.0 38.6 2 17.93 180 49.5

*NOTE: For flow splits into separate hazards, flow rates are corrected to compensate for initial vapor time.



NOZZLE
NUMBER

401
402
403

WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE

PREPARED FOR:
BY:

HAZARD:
DATE:
FILE:

NEW
HAZRD?

< <<

(Version 2.1)

R.E. DERECKTOR OF R.1., INC.
HILLER SYSTEMS, INC.

PAGE NO. 4

ENGINE ROOM & AUX. MACHINERY RM. NO. 1

07/11/89
JG2254A

NOZZLE REQUIREMENTS

*PIPE CALC. NOZZLE
SIZE KNOZZLE ORIFICE
IN. IN. IN.
2 1.068 1.063
2 1.144 1.141
2 1.025 1.031

* NOTE: If pipe size and pipe thread differ, an adapter is required.

*PIPE
THREAD
IN.

1-1/4
1-1/2
1-1/4

NOZZLE
PART
NUMBER

39341063
39351141
39341031



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE PAGE NO. 5

(Version 2.1)
PREPARED FOR: R.E. DERECKTOR OF R.1., INC.
BY: HILLER SYSTEMS, INC.
HAZARD: ENGINE ROOM & AUX. MACHINERY RM. NO. 1
DATE: 07/11/89
FILE: JG2254A

PIPE AND FITTING SUMMARY

(FOR ESTIMATING PURPOSES ONLY)

PIPE TOTAL UNIT TOTAL CHECK  STOP
SIZE LENGTH WEIGHT WEIGHT TEE ELBOW VALVE VALVE

IN. FT. LBS LBS
2 28.00 3.-652 102.26 0 2 0 0
2-1/2 27.5 5.790 159.23 1 3 0 0
3 36 7.580 27515 3 6 0 0

NOTE: Tee listed with size of largest port. For other port sizes refer to Table of pipe layout specifications.






WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE

PREPARED FOR:
BY:

HAZARD:
DATE:
FILE:

VOLUME OF HAZARD

MINIMUM OPERATING TEMPERATURE
MAXIMUM OPERATING TEMPERATURE

(Version 2.1)

R.E. DERECKTOR OF R.1., INC.

HILLER SYSTEMS, INC.
PAINT LOCKER

07/11/89
JG2254B

SYSTEM SPECIFICATIONS

TOTAL WEIGHT REQUIREMENT AT MIN. TEMP.

DURATION OF LIQUID PHASE DISCHARGE

CONCENTRATION AT END OF DISCHARGE AT MIN. TEMP.
CONCENTRATION AT END OF DISCHARGE AT MAX. TEMP.

CYLINDER PRESSURE

CYLINDER SIZE

NUMBER OF CYLINDERS

HALON WEIGHT PER CYLINDER
CYLINDER FILL DENSITY
AVERAGE CYLINDER PRESSURE

PIPE SCHEDULE
FITTING TYPE

TOTAL LIQUID FLOW RATE
(Based on the liquid phase of the discharge only, per NFPA 12A)

PERCENT AGENT IN PIPE
TOTAL PIPE VOLUME

384.00
1

150
12.00
8.50
6.46
8.47

360

20

1

12.00
41.97
282.36

40
Thread
1.23

16.31
.022

PAGE NO. 1

CU.FT.

LBS
SECS
%

%

PSIG
LBS

LBS

LBS/CU.FT.
PSIG

LBS/SEC

%
CU.FT.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE PAGE NO. 2
(Version 2.1)

PREPARED FOR: R.E. DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.
HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

PIPE INPUT SPECIFICATIONS

FROM-TO NEW HAZ? NPS K

I—

DH 1T ST E

2 1 Y 1.500 1.000 A .0
1 2 Y .500 1.000 1.0 1.0
2 401 Y .500 1.000 8.8 5.3

[ NeNe)
N OO
N -0
[ NeNe)
[N e Ne)

,_
w
<
[2
=
@
'}



2
1
2

PIPE
SECTION
FROM-TO

1
2
401

WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE

PAGE NO. 3

PREPARED FOR:

(Version 2.1)

R.E. DERECKTOR OF R.1., INC.
HILLER SYSTEMS, INC.

PAINT LOCKER
07/11/89
JG2254A

PIPE LAYOUT REQUIREMENTS

BY:
HAZARD:
DATE:
FILE:
NEW PIPE
HAZRD? LENGTH
FT.
Y A
Y 1.0
Y 8.8

EQUIV. PIPE *FLOW
LENGTH SIZE RATE
FT. IN. LBS/SEC
16.7 1-1/2 1.23
2.7 1/2 1.23
30.0 1/2 1.23

STATIC FLUID
PRESSURE DENSITY
PSI LBS/CUFT

281 91.1

279 90.3

270 86.1

*NOTE: For flow splits into separate hazards, flow rates are corrected to compensate for initial vapor time.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE

PREPARED FOR:

BY:
HAZARD:
DATE:
FILE:
NOZZLE NEW *PIPE
NUMBER HAZRD?
401 Y

(Version 2.1)

R.E. DERECKTOR OF R.I., INC.
HILLER SYSTEMS, INC.

PAINT LOCKER
07/11/89
JG2254A

NOZZLE REQUIREMENTS

CALC. NOZZLE *PIPE
KNOZZLE ORIFICE THREAD
IN. IN. IN.
225 .228 1/2

* NOTE: If pipe size and pipe thread differ, an adapter is required.

PAGE NO. 4

NOZZLE
PART
NUMBER

39310228



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE PAGE NO. 5
(Version 2.1)

PREPARED FOR: R.E. DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.
HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

PIPE AND FITTING SUMMARY

(FOR ESTIMATING PURPOSES ONLY)

PIPE  TOTAL UNIT TOTAL CHECK STOP
SIZE  LENGTH WEIGHT WEIGHT TEE ELBOW VALVE VALVE
IN. FT. LBS LBS - — e
1/2 9.80 850 8.33 1 3 0 0
1-1/2 10 2.717 27 0 0 0 0

* NOTE: Tee listed with size of largest port. For other port sizes refer to Table of pipe layout specifications.






WALTER KIDDE

Fire Systems

COMPONENT DESCRIPTION

487 SERIES HALON 1301
CYLINDER AND VALVE ASSEMBLY
350 LB.(158.7 KG.) CAPACITY

VALVE OUTLET

P/N DESCRIPTION

487350 STD
487351 W/LLI

SAFETY CAP

CYLINDER VALVE

58.36"

53.147

LIQUID LEVEL NOTES—
INDICATOR 1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
LIFTING LUGS  GUT'ET AT ALL TIMES
EXCEPT WHEN THE CYLINDERS
CYLINDER ARE CONNECTED TO THE
/ SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP

MUST NOT BE REMOVED FROM
~—— CYLINDER ITS CHAIN.

INFORMATION.

3. FOR AMERICAN BUREAU OF

] a ~—— 16.00" DIA. SHIPPING (ABS) APPROVED

CYLINDERS, ADD —01 TO
CYLINDER PART NO.

MATERIAL: _
VALVE BODY: BRASS

P/N — SEE TABLE

CYLINDER: STEEL, PAINTED RED, _ K—2360

K

Kidde

WITH WHITE STRIPE



WALTER KINE

’ F:re Systems

487 SERIES HALON 1301 -
CYLINDER AND VALVE ASSEMBLIES

10 LB.(4.5 KG.) —

3

=

CYLINDER VALVE
SAFETY CAP

180°

PRESSURE GAUGE
APART FROM SYPHON

TUBE OPEN END

!

[~ SYPHON TUBE
| c
I '
. j==—— CYLINDER B
|
— I l e A
I
| i
| i
/
e
L\
e ) D ,
PART 1 CYL. DIMENSIONS -
| NUMBER | SIZE Ax B Cs
487010 | 10 LBS | 7.07 13.34 | 17.30
487020 | 20 LBS | 7.07 21.01 24.97
487040 | 40 LBS | 9.00 22.80 | 26.76
487070 | 70 LBS | 9.00 34.87 | 38.83

- % DIMENSIONS ARE IN INCHES

MATERIAL:
VALVE BODY: BRASS
CYLINDER: STEEL, PAINTED RED,

Kidde .

Wl TH

WHITE STRIPE

COMPONENT DESCRIPTION

70 LB.(31.7 KG) CAPACITY

NOTES—

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT ALL TIMES

EXCEPT WHEN THE CYLINDERS
ARE CONNECTED TO THE '
SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP

MUST NOT BE REMOVED FROM
ITS CHAIN.

2. SEE K—2420 FOR ADDITIONAL
INFORMATION.

3. FOR AMERICAN BUREAU OF
SHIPPING (ABS) APPROVED
CYLINDERS, ADD —01 TO
CYLINDER ASSEMBLY PART NO.
4. WHEN CYUNDER IS MOUNTED
HORIZONTALLY, PRESSURE
GAUGE MLLS_I BE FACING

UP. :

" P/N — SEE TABLE

K—2300



WALTER KIDDE COMPONENT DESCRIPTION

Divislon of Kidde. Inc.
Fire Systems Operations
Wake Forest, North Carolina 27887, U.8.A.

IO LB. THRU 75 LB.
CARBON DIOXIDE CYLINDERS, BENT SIPHON TUBE

TYPE "1" CYLINDER

CONTROL VALVE
PORT THREAD FOR
DISCHARGE HEAD i
SAFETY DISC
ASSEMBLY
NAMEPLATE |
THREAD FOR
PROTECTION |
CAP (35 LB,
| 50 LB, AND
~ 7518 CYL-

[ ™ k

IF N—CYLINDER ¥ A

0e !

ik | 5

50> |
1

%D}g :\ I

-0

£0% / \

=) BENT SIPHON —

05 TUBE

Uo \\ \

i .,
MATERIALS < .
CYLINDER : STEEL i va P/N-
VALVE : SEE K-1040 FOR ~ onaa|ouoeR | WE | o TABY

SEE K-1050 FOR % Gosesl 183 | |
SIPHON TUBE : ALUMINUM sroses) st | 7|

Widde FOR DIMENSIONS AND seasasl Sots |7 K-1020

ADDITIONAL DATA, SEE K-1030



WALTER KIDDE = GENERAL INFORMATION

Division ot Kidde, Inc. .
Walter Kidde Dr., Wake Forest, NC 27587

CARBON DIOXIDE CYLINDER DATA

CYLINDER CO3 , © DIM. maAn
PART CAPACITY VALVE SAFETY SIPHON (HE1GHT)
NUMBER 8S. KG S1ZE DISC TUBE iN. MM
870269 100 45.3 5/8" - RED STRAIGHT 62 1570
870287 ‘75 1 34%.0 5/8" RED STRAIGHT 60 1520
982528 50 22.6 1/2" WHITE STRAIGHT 55 1390
870296 75 34.0 5/8" RED BENT 60 1520
982548 50 22.6 /2! WHITE BENT 55 1390
982547 35 15.8 172" WHITE BENT 40 1010
870486 25 11.3 172" WHITE BENT 30 760
870485 20 9.0 1/2¢ WHITE 'BENT ' 31 780
870484 15 6.8 1724 WHITE BENT 28 710
870483 10 4.5 172" WHITE BENT 24 600

DIM, “B" CYLINDER NOMINAL CHGD. DOT#

PART (D IAMETER) VOLUME WE IGHT CYLINDER
NUMBER N. NN N.3 M. 3 LBS. KG. SPECIFICATION
870269 10.50 266 4070 L0667 288 130.6 3AA-2300
870287 9.25 234 3055 .0501 205 92.9 3AA-2300
982528 8.50 215 2300 0377 155 70.3 3A-2015
870296 9.25 234 3055 L0501 205 92.9 3AA-2300
982548 8.50 215 2300 .0377 155 70.3 3A-2015
982547 8.50 215 1510 0247 | 11s | 51,7 3A-2015
870486 8.50 215 1040 L0170 84 38.1 3A-2015
870485 7.25 184 855 L0140 67 30.3 3AA-2015
870484 6.75 171 640 0105 41.5 18.8 3AA-1800
870483 6.75 171 505 .0083 33 | 14.9 3AA-1800

ALL CYLINDER VALVES ARE TYPE "I"

Kidde

*U.S. Department of Transportation " , K"loso



WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

487 SERIES HALON 1301
MARINE BRACKET ASSEMBLY

I |
| ° |

SR

) \t

i

(HOLEFSIZE) | 2] ?
PART NO. | CYL SIZE | cYL. 0.D.»| A+ | B [ D# Ex F*
486541 10,20 707 | 648 | 962 | 862 | 1.00 | 278 | .437
- 486542 40,70 9.00 .| 816 | 11.69 | 10.69 | 1.00 | 3.50 | .437
486543 125,200 13.60 [12.79 | 18.16 | 16.16 | 2.00 | 5.77 | .687
486544 350 16.00 |14.88 | 20.82 | 18.82 | 2.00 | 6.60 | .B12
486545 600 22.00 |[20.94 | 27.87 |25.62 | 225 9.50 | .938

» DIMENSIONS ARE. IN INCHES
NOTE: 2 REQUIRED PER CYLINDER FOR USCG APPLICATIONS

- MATERIAL: STEEL, PAINTED BLACK o
- o P/N — SEE TABLE

K—2167
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WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

487 SERIES HALON 1301
VALVE OUTLET ADAPTER

B (VALVE OUTLET CONNECTION)

f T
@ DL r/c

211

A (SYSTEM PIPE CONNECTION)

PART NO. SIZE Ax B C* D+

283904 1-1/2 . 1_11"/12/ ZNPT ; ;‘?175 ) 2.69 2.50 HEX
283905 2. 111 /22 NPT 12’5&? J 3.12 3.00 HEX
283906 2-1/2 g”;ﬁ . 1;.0u0r3 J 3.00 3.75 HEX

» DIMENSIONS ARE IN INCHES

NOTE: FOR DIRECT CONNECTION OF CYLINDER VALVE TO DISTRIBUTION PIPING.

MATERIAL: BRASS P/N — SEE TABLE

K

Nidde

K-2106




WALTER KIDDE COMPONENT DESCRIPTION

Division of Kidde, Inc.
Walter Kidde Dr., Wake Forest, NC 27587

CABLE OPERATED CONTROL HEAD

LOCAL MANUAL RELEASE LEVER
SEAL WIRE
LOCKING PIN

A DIRECTION OF _THREADED NUT-
CLOSURE [ PULL 3'NPS FOR PIPE
DISC ) S :
ol

Y LLZZZZ T

ZZZZZIP\ /-

Zr— ) —V ' CABLE
gy —1— A"
A % %541 — SNSRI A
azs’ NN~ 75— S5
(108 mm) [T O 4 — R ‘g\_\\
NN 3 PIPE (OR + EMT
é%& '%? SWIVEL WITH ADAPTER P/N
;ﬂl\\g N e 843837~ SEE K-4120)
1 | ?“:ig T|§.’é (38mm)
| 5.25" _—
(133 mm) \_
\—|;-18 NF-3
FEMALE

L CABLE CLAMP AND WHEEL ASSEMBLY

P/N 979469

Kidde K“ 4020



' WALTER KIDDE
_ Fire Sysft,ems _

COMPONENT DESCRIPTION

487 SERIES HALON 1301 .
PRESSURE OPERATED CONTROL HEAD

1.00" HEX—=
| — 1/8" ~ 27NPT

PRESSURE INLET

PISTON

SWIVEL NUT

SET — -
OPERATED — -y ——— 1.250-18
: UNEF—3B
e 1.50" HEX-

MATERIAL: |
BODY, RETAINING NUT, |
AND PISTON: BRASS P/N — 878737

| . k-_31'35 |




WALTER KIDDE COMPONENT DESCRIPTION

Division of Kidde. inc.
Walter Kidde Dr., Wake Forest, NC 27587

ALLOW APPROX. 2" (50 mm)
CLEARANCE FOR
OPERATION OF LEVER

BODY
317"
(81 mm)
/ NJTl
150
; (38 mm)
I+-18 NF3 FEMALE ' 4 Lser
4 \ OPERATED
st — 300 —
(76 mm). \_
MATERIALS ‘ STEM
LEVER: STAINLESS STEEL P/N 870652

| ~ K-4000



WALTER KIDDE COMPONENT DESCRIPTION

Division of Kidde, Inc.
Waiter Kidde Dr., Wake Forest, NC 27587

PLAIN NUT DISCHARGE HEAD

3.81" _ -
- —|[—PISTON
I —BALL
RETAINER
—BALL
STOP CHECK CHECK
SPRING
( 3.94" )
10O mm ’
' DISCHARGE
P — OUTLET
| SED RUBBER RI! .
POSITION— T | + NS
' | 21-14N3
- OPERATED —|—H ------- S S
POSITION 0
N 1
1
j | OUTER O-RING
SWIVEL NUT | P/N 242466
(FOR CONNECTION _ -
TO CYLINDER VALVE) _ | INNER O-RING
_ , - P/N 242467
MATERIALS STEM “ :
BODY: BRASS _ |
O-RINGS: RUBBER | P N _872450

SPRING: STAINLESS STEEL
BALL CHECK: MONEL
STOP CHECK: BRASS

Kidde

K-1060 -



WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

487 SERIES HALON 1301
FLEXIBLE DISCHARGE HOSES

aall
1

D)
«

\— HOSE

HALON CYLINDER VALVE SYSTEM PIPE CONNECTION,
CONNECTION, SWIVEL NUT MALE NPT THREAD

PART NO. MALE NPT » An MIN. BEND RADIUS =

283898 1-1/2 24 10.5

283899 2 31 13.5

283900 2-1/2 48 22.5

* DIMENSIONS ARE IN INCHES

MATERIAL: 5
HOSE: REINFORCED RUBBER HOSE -
MINIMUM BURSTING PRESSURE: 2000 PSI

P/N — SEE TABLE
K—-2105



WALTER KIDDE : COMPONENT DESCRIPTION

Division of Kidde, Inc.
Walter Kidde Dr., Wake Forest, NC 27587

MANIFOLD "Y" FITTING

/—%" NPT FEMALE

~
©
&

2 NPT FEMALE-/

MATERIAL : GALVANIZED MALLEABLE IRON

N 2 NPT FEMALE

P/N 207877

Wads . K-1090



WALTER KIDDE - COMPONENT DESCRIPTION

Division of Kidde. Inc.

Waliter Kidde Dr., Wake Forest, NC 27587

FLEXIBLE LOOP, %- OUTLET

16.4" .
(417 mm)

fSWAGED OR CRIMPED

_ r i = F s @{ ————— A=
Gy Y E——
\—HOSE

MALE COUPLING :
FEMALE SWIVEL COUPLING-

- SNPT 2NPS

MATERIALS ~
HOSE : RUBBER WITH INTERNAL WIRE BRAID
COUPLINGS : CADMIUM PLATED STEEL

) ~ P/N 25182

'!g’ | K-1080



WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

MANIFOLD EL—-CHECKS

S /—VALVE BODY
N N
B
§ L e FOR CONNECTION TO
§ SYSTEM MANIFOLD
S~ ARROW INDICATES
FLOW DIRECTION
1
\ C\ .
PART NO. SIZE A B* Cn
877690 2 3.93 | 4.88 2 — 11-1/2 NPT
878743 |2-1/2 | 469 | 576 2-1/2 — 8 NPT

* DIMENSIONS ARE IN INCHES

NOTE: EL—-CHECKS ARE TO INSTALLED AT SYSTEM
MANIFOLD IN VERTICAL DIRECTION AS SHOWN.

MATERIAL: |
VALVE BODY: CAD PLATED STEEL

CHECK: STAINLESS STEEL -

SEAT: NITRILE RUBBER " P/N — SEE TABLE

- - K—2110
K REV.3 7/88



WALTER KIHE COMPONENT DESCRIPTION

of Kidde. In,
Walter Kidde Dr., Wake Forest, NC 27587

i
STOP (DIRECTIONAL ) VALVES, - THROUGH 2" SIZES

NOTES

|. VALVE MUST BE INSTALLED WITH ARROW POINTING
IN DIRECTION OF FLOW

2. VALVE MAY BE INSTALLED IN HORlZONTAL OR VERTICAL
PIPE RUN

/—n-;-—rs NF-3 FOR CONTROL HEAD CONNECTION

: o |

VALVE SIZE - INLET

NPT — vy C
et (O

OUTLET \ —<x

Y
A B—
ART | \ALVE SIZE A B C
NUMBER - NPT IN | mm IN | mm IN | mm
s | £ 3715 | 95 | 25 | 64 |468 | no
870022 3’ 425 | 108 | 281 | 71 | 568 | M4
870122 Nk | 55| 40 | 362| 92 | 687 | 175
870032 1% | 55 ) 40 | 32| 92 | 687 | 175
870123 i 76 | 191 | 475 | 121 | 843 | 214
groos | - 2" 765 | 190 | 475 121 | 843 | 214
MATERIAL
BODY: BRASS - P/ N-SEE TABLE

Kidde K"’ 3070 |



WALTER KIHE

Fire Systems COMPONENT DESCRIPTION

487 SERIES HALON 1301
1/4” FLEXIBLE ACTUATION HOSES

L | A
=
I ] .625" HEX SWIVEL
1.3757 NUT (BRASS)
5/16" TUBING COUPLING HOSE - 1/4” 1.D.
(BOTH ENDS)
PART NO. | Ax
264986 30
264987 22

* DIMENSIONS ARE IN INCHES

MATERIAL: |

HOSE: CRES, WIRE BRAIDED, TEFLON LINING
COUPLINGS: BRASS

MINIMUM BURSTING PRESSURE: 5000 PSIG
MINIMUM BEND RADIUS: 2.5”

P/N — SEE TABLE
K—3035

AK

Kidde



WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

487 SERIES HALON 1301
PILOT ACTUATION FITTINGS

1— v ‘HBQTBB“

g \ L

MALE ELBOW MALE BRANCH TEE
1/8" NPT X 5/16" TUBING 1/8" NPT X 5/16" TUBING
P/N 6992—-0503 - P/N 6992—0505

g

MALE CONNECTOR

1/8" NPT X 5/16™ TUBING
P/N 6992—0501

MATERIAL: BRASS P/N — SEE ABOVE

| K—3015
K

- Kidde



WALTER KIDDE COMPONENT DESCRIPTION

"Division of Kidde, Inc.

:lr':uf m 3.;.’%‘ c":rmm 27587, US A, )
: : MATERIALS
PRESSURE ACCUMULATOR : STEEL
DISCHARGE DELAYS METERING TUBE : STAINLESS STEEL

MALVE BODY: BRASS
FINISH: RED PAINT

14 -18 NF-3 MALE
FOR ATTACHMENT

343" % CONTR?[%EHEAD QUTLET:

(113 mm) DISCHARGE CELAY/ é‘E,N‘PT” 5
INLET
+ NPT ¢
FEMALE
FILTER
I7.87"
INLET AND OUTLET MAY  TYPICAL—] (454 mm)
BE REDUCED WITH METERING
BUSHING OR BELL .« TUBE
REDUCER AND NIPPLE TO £ (871071
NPT IF NECESSARY. SHOWN)
| NAMEPLATE
PRESSURE
ACCUMULATOR
NOMINAL _
PART DELAY TYPE OF | .
NUPRRTL| AGENT | TIME | METERING !
| APPROK|  TUEE .
a71071 : 356" ——m]
ofs | 2 | e PA p/N-SEE TABLE
896677 360 PSI 25 NONE ~ -
HALON 130i (ORIFICE ONLY)
e K-3I190

REV. |: 4/87



WALTER KIDDE INSTALLATION DETAIL

Division of Kidde, Inc.
Fire Systems Operations
Wake Forest, North Carolina 27587, U.S.A.

: RESSURE OPERATED DISCHARGE DELAY
AND LOCAL CONTROL HEAD

{ _ 1 REFERENCE

i SRR 0 ise
QQQ* " —— I H

£ CLEA £
|3 © 19{‘ R // "‘\ ” :OR“ON'ANS&T:J:‘ERATIOS‘O:C
3 \) LOCKING PIN LOCKING PIN AND CONTROL
( / } \ AND SEAL WIRE I MEAD LEVER
/

LOSED /
LOCAL CONTROL LEVER
° 7 (GPERATED POSITION)

L —————— LOCAL CONTROL HEAD

K-4010

SWIVEL NUT TO PERMIT
CONTROL TO BE TURNED
AND SECURED IN
5ITI€'5 POSITION DESIRED
374" TAPER PIPE THD.
(BUSHED 1/2" AS REQ'D)
2s 24 '1 ,
)
< INLET- /,_.'_\\ QUTLET
7/ \ -
r~ / ‘ '\‘ -
A - s \
. T WU W - - 2 - - - - - -
A { “ l( 1 f f
- Y \ /
) . \ / -
4%/ ~ ~
PIPE ) l PREFERRED
(BY INSTALLER
3 - 7 INSTALL UNIT IN ANY POSITION
6 i BELOW HORIZONTAL AS SHOWN.
l5é- “A

- PRESSURE OPERATED
< =~ - DISCHARGE DELAY ASSY

K-3190

IMPORTANT!
ASSEMBLY MUST BE INSTALLED
WITH ARROW POINTING IN

CIRECTION OF FLOW

K-3192

Kidde

NIy

4



WALTER KIDDE

Fire Systems COMPONENT DESCRIPTION

PRESSURE OPERATED SWITCH

STEM SHOWN IN SET POSITION —

4 - 025" PULL._UP ON STEM TO MANUALLY
OPERATED MOUNTING HOLES OPERATED OPERATE SWITCH.
SET SET i
R ]

b v T 1
l_°__L____:E:L____ _°_‘ do___ A @_____
: O } : [ 0.375"
. | KibE K|
! ‘ i PRESSURE OPERATED SWTCH| 8 COVER SCREWS
i +—| WIRING 3P.0.T. | /
400" ol ¢ 10| TERMINALS @
i | \
LT | :
!
| : |
|
f O S @] | |
{
o lr <o lr (o]
L TO RESET
00" WALTER KIDDE PUSH STEM TO SET POSITION
. Wetter Kidde Ov., Woke Perset, N.C. X7387
15 AMP 125 VAC
10 AMP 250 VAC
FRONT VIEW | 3/4 HP 1-2-3 PH 125-480 VAC
COVER REMOVED Ly
1" SUPPLY PIPE WITH UNION
- FRONT VIEW
7]
\ \
SWITCH 3POT ﬁ:b BOX — 3 — 1" CONDUIT KNOCKOUTS
P\ EACH SIDE
COVER \ g
A A
==
%
]
%)
GASKET \
3" NPT FEMALE ~ CONNECT TO SYSTEM PIPING
NOTES SIDE SECTION

1. SWITCH MAY BE MOUNTED IN ANY POSITION BUT PREFERRED
INSTALLATION IS UPRIGHT AS SHOWN,

2. ANY LOAD CONNECTED TO THE SWITCH MUST NOT EXCEED
SWITCH RATING AND. SHALL UTILIZE A SUITABLE PROTECTION
DEVICE. (ie. CIRCUIT BREAKER, FUSE )

P/N — 486536

K—3161
REV.2 : 7/88



WALTER KIDDE COMPONENT DESCRIPTION

of Kidde, Inc.
Walter Kidde Dr., Wake Forest, NC 27587

PULL BOX, BREAK GLASS

2- NAMEPLATE
BRACKETS -
OPTIONAL (gtJJPPLé%?( )WITH
LL
@ e Q@ 4.cover ¢

SCREWS

© FOR FIRE

|
|
BREAK GLASS PULL HANDLE
\_ @\ j : §\ Zﬂ
yi \ ]

' N )
3
—H—PULL & PIPE
587" N HANDLE ]
(149 mm) ST ;_7
WALTER Kltﬁ "
TR s J\ % CABLE
§  J ||t —HAMMER oo

1 lev f
=4

I 5.@)" h—— 2.25"__5.
(127mm) (57 mm)

.

BREAK GLASS

P/N 928103 PULL HANDLE

CABLE FASTENER FOR 5 CABLE

2-HOLES FOR +

3" - v
s NPT FEMALE MOUNTING SCREWS

SECTION VIEW (SCREWS NOT SUPPLIED
WITH PULL BOX)
" P/N 871403
MATERIALS |

BODY : ALUMINUM
Kidde . o HANDLE : BRASS : : K_ 4040



~ WALTER KIDDE INSTALLATION DETAIL

Division of Kidde. Inc.
Walter Kidde Dr., Wake Forest, NC 27587

BREAK GLASS PULL BOX
USED WITH Z- BRACKET

le— 4 50"
(114 mm)

7
. L'CABLE

i | / (@ % 2 NPT NIPPLE

————— WATERTIGHT CORNER

% PULLEY P/N 803808
ﬁz f SEE K-4080
7
Z-BRACKET 2(3.56")
P/N 60532 90 mm
/ %
3 HOLES FOR f
% MOUNTING BOLTS HERE
e—4.50"
(114 mm)
s CABLE
s ELMT.

+'E.M.T. CORNER
PULLEY - P/N 844648-
SEE K-4080

- Z-BRACKET

3.56"
P/N 60532

(S0 mm)

ADAPTER P/N 843837
SEE K-4120

K-404|



WALTER KIDDE

Division of Kidde, Inc.
Walter Kidde Dr., Wake Forest, NC 27587

CORNER PULLEYS

COMPONENT DESCRIPTION

WATERTIGHT CORNER PULLEY P/N 803808
" 175"
45mm) GASKET
P
COVER SCREW - BODY
{
2.13" (54 mm) DIA—/" 0.62"
COVER—/ (16 mm)
— 081"

——-I8 NPS FEMALE (21 mm)

MATERIALS

COVER AND BODY: BRASS

GASKET: RUBBER

U E.M.T. CORNER PULLEY

R

I ]

fe——2 . 75" ——m
(70 mm)
APPROX.

MATERIALS
HOUSING : ALUMINUM

P/N 844648

—2 - E.M.T. CONNECTIONS
COMPRESSION TYPE

P/N-SEE ABOVE

COVER: CADMIUM PLATED STEEL

Kidde -

K—4080



WALTER KIDDE

Division of Kidde, Inc.
Fire Systems Operations
Wake Forest. North Carolina 27587, U.S.A,

PRESSURE OPERATED SIREN

COMPONENT DESCRIPTION

NOMINAL FLOW RATE AT 70°

CARBON DIOXIDE 204 LBS/MIN |

HALON 1301 21.2 LBS/MIN

——— 5,00 ——

(127 m)

L PIPE NIPPLE, 3" (76 mm) LONG |

(95 mm)
*' 56"
‘l (40mm)
1 P I
N N )
@)
‘ 575"
! (146 mm)
q O 687"
"oSB (175 mm)
0ol . © O
2432 oozo
T = Y
b t

—PERFORATED HOOD

— TYPICAL

MATERIALS

BODY : BRONZE
ROTOR : BRASS
NOZZLE AND FILTER : MONEL
HOOD : STEEL

FINISH: RED PAINT

. Kidde

PIPE CAP | DIRT TRAP

P/N 98574

K-3200

REV.1:4/87




WALTER KIDDE
Division of Kidde, Inc. -
W_alter Kidde Dr., Wake Forest, NC 27587

WARNING NAMEPLATE
U.S. COAST- GUARD APPROVED

COMPONENT DESCRIPTION

~— ' 9.00"
(229 mm)

TP WHEN ALARM S
| vacaTE AT
Bl FIREEXTINGL

QUNDS T
NCE
SHING

LLAGENT BEING RE

EASED |4

\—4-2(7mm) HOLES

03¢L/)

(9mm)

USE + HARDWARE FOR FASTENING

MATERIAL : ALUMINUM WITH RED PAINT LETTERS

ddddd

P/N 2i8270

K=7040



WALTER KIDDE COMPONENT DESCRIPTION

Wlt Kdd D Wk Forest, NC 27587

HALON WARNING NAMEPLATE
"U.S.C.G. APPROVED

» 10. 00"——— -
- {254 mm)
P WARNING P

THIS AREA IS PROTECTED BY A
HALON 1301 EXTINGUISHING
5.00"] SYSTEM. DO NOT ENTER
(I27mm)|  WITHOUT BREATHING APPARATUS
AFTER DISCHARGE, UNTIL SPACE
S VENTILATED.
0.34"—-7

(9 mm)

Wan

4-2 (7mm) HOLES |
'USE 5 HARDWARE FOR FASTENING

MATERIA'_JALUMINUM WITH RED PAINT LETTERS

P/N 28li88

Kidde .

K-7020



WALTER KIDDE

Division of Kidde, Inc.
Fire Systems Operations

Wake Forest, North Carolina 27587, L).S.A.

COMPONENT DESCRIPTION

HALON 1301 DISCHARGE NOZZLE

SPLIT FAN TYPE ( BRASS)

(A) FEMALE THREADS

ORIFICE

[0 R

T Z
C-HEX

ACROSS FLATS

NOZZLE P/N DESCRIPTION

393 XX XXX
L

\—L ORIFICE DRILL DIM. CODE

(IN 0.000'S OF AN INCH)

NPT - PIPE THREADS CODE (A)
( SEE TABLE)

MAT'L & TYPE - BRONZE, SPLIT
NOZZLE IDENTIFICATION SERIES NO.

EX.- NOZZLE 2" NPT WITH
| 578" ORIFICE: 39361625

NOTE - BLANKP/N: 393X0000

Kidde

. B -
A DIMENSIONS ORIFICE
NPT | CODE| B C D E L FROM| TO
172 I 175 1 138 | 1.25| .95 | 2.81 | .063| .516
3/4 2 .75 | 1.62 | 1.38 | 1.00 | 2.97] .250| .688
| 3 .75 | 162 | 138 [ 1.00 | 2.97 ] .625|.875
li/4] 4 238| 249({1.63 |1.09 | 3.44| 875 |.14]
i172] 5 238 | 2.49| 1.63 | 1.09 | 3.441.125 (1.344
2 6 2751299 |1.78 | 1.07 | 3.88{1.375}1.719
SHT. 20F 2







HALON 1301 FIRE PROTECTION SYSTEM
FOR LOCAL OPERATION

1. OPEN CONTROL VALVE BY REMOVING
LOCKING PIN AND OPERATING LEVER OF
CONTROL HEAD MOUNTED ON THE
CONTROL VALVE.

2. DISCHARGE CYLINDER(S) BY REMOVING
LOCKING PIN(S) AND OPERATING LEVER(S)
OF CONTROL HEAD(S) MOUNTED ON THE
'CONTROL CYLINDER(S). |

IF DESIRED, DISCHARGE DELAY MAY BE
BY-PASSED BY REMOVING LOCKING PIN AND
OPERATING LEVER OF CONTROL HEAD
MOUNTED ON DISCHARGE DELAY.

L
MOBILE, ALABAMA

205-432-9765
P/N 10-1003 . TWX: 810-741-3168

MATERTAL: ALUMINUM - METALPHCTO

Post Office Box 2041
Mobile, Alabama 36652

N.T.S.

© 11-01-84

SR, 'I‘.S.]CW.T.S.

AAAAAA

B. Roberts

CPERATING INSTRUCTIONS PLATE 10-1003
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HALON 1301 FIRE PROTECTION SYSTEM
IN CASE OF FIRE

1 BREAK GLASS AND PULL HANDLE OF
VALVE CONTROL PULL BOX.

2. IMMEDIATELY BREAK GLASS AND PULL
- HANDLE OF CYLINDER CONTROL |
PULL BOX.

VALARM SOUNDS 60 SECONDS PRIOR TO GAS

DISCHARGE, WARNING PERSONNEL TO
EVACUATE SPACE, EQUIPMENT AND

VENTILATION SYSTEMS WILL SHUTDOWN.

MOBILE, ALABAMA
: ' 205-432-9765
P/N 10-1010 : TWX: 810-741-3168

| MATERIAL:

ALUMINUM METALPHOTO

Post Office Box 2041
Mobile, Alabama 36652

NOT TO SCALE

AUG. 20,1986

uuuuu

N cxo, .

T, |
Ve
s

OPERATING INSTRUCTIONS PLATE 10-1010




HALON 1301 FIRE PROTECTION SYSTEM
FOR LOCAL OPERATION

1. DISCHARGE CYLINDER(S) BY REMOVING
LOCKING PIN(S) AND OPERATING LEVER(S)
OF CONTROL HEAD(S) MOUNTED ON THE | MATERIAL: ALUMINUM METALPHOTO
CONTROL CYLINDER(S).

IF DESIRED, DISCHARGE DELAY MAY BE |
BY-PASSED BY REMOVING LOCKING PIN AND
OPERATING LEVER OF CONTROL HEAD
MOUNTED ON DISCHARGE DELAY.

P/N: 1041017 ; | <@>

MOBILE, ALABAMA
205-432-9765
TWX: 810-741-3168

@8i@”’8 Post Office Box 2041
e Mobile, Alabama 36652

NOTToscALEl ™

AUG. 20,1986

ccccc

AT

é)
OPERATING INSTRUCTIONS PLATE I 10-1017




HALON 1301 FIRE PROTECTION SYSTEM
IN -CASE. OF FIRE

1. BREAK GLASS AND PULL HANDLE.

ALARM SOUNDS 25 SECONDS PRIOR TO GAS.

DISCHARGE, WARNING PERSONNEL TO
EVACUATE SPACE, EQUIPMENT AND
VENTILATION SYSTEMS -WILL SHUTDOWN.

MOBILE, ALABAMA
205-432-9765

- P/N 10101 TWX: 810-741-3168 -,

i )

I MATERIAL o
 ALUMINUM METALPHOTO

s ass s

Post Office Box 2041 *

sssss

NO'T TO SCALE[

nnnnnnnnn

| /=589

TELA

VVVVV

OPERATING ' INSTRUCTIONS PLATE | 10-l0I8

Moblle, Alabama 36652 - §




"CONTROL CYLINDER(S)

P/N 10-2000

MATERIAL:

Post Office Box 2041
Mobile, Alabama 36652

S 4/4/83

cl'N.B . R . lcun

ke \-

ALUMINUM - METALPHOTO

IDENTIFICATION MAMEPLATE

10-2000

DATKE




"CYLINDER CONTROL
~om PULL BOX

'VALVE CONTROL
wose PULL BOX

Post Office Box 2041
Mobile, Alabama 36652

MATERIAL: ALUMINUM - METALPHOTO

IDENTIFICATION NAMEPLATE

e 10-2001

10-2002

DAYX




MATERIAL:

P/N 10-2003

STOP VALVE

P/N 10-2004

CONTROL VALVE

Post Office Box 2041
Mobile, Alabama 36652

:::::

FULL

nnnnnnnnn

DATE 4/4/83

un‘u.B. R . lcuu.

vo

e

vvvvv

ALUHINUM - METALPHOTO

IDENTIFICATION NAMEPLATE

10-2003
10-2Q04

DATE
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems
. US Coast Guard Rules

FOREWORD

This manual is written for those who design, install, and maintain Kidde FM-200® Marine
ECS Series Engineered Fire Suppression Systems. It contains design, installation,

operation, and maintenance information for systems installed aboard US Coast Guard
inspected vessels.

IMPORTANT
Kidde assumes no responsibility for application of any systems other than those
addressed in this manual. The technical data contained herein is limited strictly for
information purposes only. Kidde believes this data to be accurate, but it is published and
presented without any guarantee or warranty whatsoever. Kidde disclaims any liability
for any use that may be made of the data and information contained herein by any and
all other parties.

Kidde FM-200® ECS Series Engineered Fire Suppression Systems are to be designed,

installed, inspected, maintained, tested, and recharged by qualified, trained personnel in
accordance with the following:

o Standard of the National Fire Protection Association No. 2001, titled "Clean Agent
Fire Extinguishing Systems."

Applicable US Coast Guard Rules

All instructions, limitations, etc. contained in this manual P/N 90-FM200M-021.

All information contained on the system container nameplate(s).

MSC Circular 776

Storage, handling, transportation, service, maintenance, recharge, and test of agent
storage containers shall be performed only by qualified and trained personnel in
accordance with the information in this manual and Compressed Gas Association™
pamphlets C-1, C-6, and P-1:

C-1, "Methods for Hydrostatic Testing of Compressed Gas Cylinders”
C-6, "Standards for Visual Inspection of Compressed Gas Cylinders"
P-1, "Safe Handling of Compressed Gases In Containers."

*CGA pamphlets are published by the Compressed Gas Association, Crystal Square
Two, 1725 Jefferson Davis Highway, Arlington, VA 22202-4102.

Any questions concerning the information presented in this manual should be addressed
to:

Kidde- Fenwal, inc.
400 Main Street
Ashland, MA 01721
USA
Phone: (508) 881-2000
Fax: (508) 881-8920

90-FM200M-21
Version 1.0 May 1998

Change1 1




KIDDE FM-200 ECS Series Engineered Fire Suppression System

Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules

1 INTRODUCTION

1.1
1.2
13
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System Design
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21 General
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules
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4.13 Paragraph Deleted
4.14 Installation of Pressure Operated Control Heads 42
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. KIDDE FM-200 ECS Series Engineered Fire Suppression System

Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems
US Coast Guard Rules
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manuat for Marine FM-200 Systems
US Coast Guard Rules

1. INTRODUCTION

1.1 General

This manual has been prepared for those who design, install, and maintain Kidde FM-200 Marine
ECS Series Engineered Fire Suppression Systems. It contains design, installation, operation and
maintenance information for systems installed aboard US Coast Guard (USCG) inspected vessels.

These systems are designed for total flooding in accordance with National Fire Protection
Association (NFPA) 2001, Standard on Clean Agent Fire Extinguishing Systems and have been
tested to established limits, including those established by the USCG and by the International
Maritime Organization (IMO) and detailed in Maritime Safety Committee (MSC) Circular 776 annex
entitled Test Method for Fire Testing of Fixed Gas Fire-Extinguishing Systems as referred to in
SOLAS 74 for Machinery Spaces and Cargo Pump-Rooms.

In addition to this manual, the system designer must be familiar with NFPA 2001, USCG Navigation
and Vessel Inspection Circular 6-72 (NVIC 6-72) and MSC Circular 776. In any situation not
specifically covered by this manual, the application and installation of the system must meet the

requirements of the standards as stated. In any case, all installations must meet the requirements
of the USCG.

1.2 System Design

The complexity of two-phase flow does not allow for any simpie method of manual FM-200
calculation. For this reason, the flow calculations and design criteria described in this manual have
been incorporated into a computer software program. The calculations are based on conserving
mass, -energy, and momentum in the pipe network. The routine calculates the flow in quasi-steady
state steps from the initiation of the discharge to the final gas blow down. This is a significantly
more rigorous treatment than the traditional Halon NFPA 12A method.

The system designer must become thoroughly familiar with the software program user's manual (the
manual accompanies the software) in order to determine the proper procedures for applying the
input parameters to the FM-200 Flow Program. There are a number of limitations to these input
parameters which must be observed if accurate results are to be obtained.

Kidde FM-200 Marine ECS Series Engineered Fire Suppression Systems combine an
environmentally safe fire suppression agent and specially developed components for fast agent
discharge. The resulting rapid suppression of a fire reduces property damage and products of
combustion to the lowest possible level. These systems are electrically, pressure and/or cable
operated, with a normal design discharge time of less than ten seconds.

1.3 Type Approval

Kidde FM-200 Marine ECS Series Engineered Fire Suppression Systems are type approved by the
US Coast Guard (USCG). A copy of the USCG Certificate of Approval is located in Appendix D.
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2. SYSTEM DESCRIPTION
2.1 General

Kidde Marine FM-200 systems are used to suppress fires in specific hazards or equipment located
where an electrically non-conductive agent is required, where agent cleanup creates a problem,
where extinguishing capability with low weight is a factor, and where the hazard is normally
occupied. Kidde Marine FM-200 systems are intended to protect spaces containing the following
hazards:

o Class A - surface type fires - wood or other cellulose-type material
o Class B - flammable liquids
¢ Class C - energized electrical equipment.

FM-200 systems are not suitable for the protection of a ship’s cargo holds.

For hazards beyond the scope described above, the designer must consult with Kidde and NFPA
2001 on the suitability of FM-200 for the protection, necessary design concentration, and personnel
exposure effects from that concentration.

FM-200 must not be specified where the following material may be present:

» Pyrotechnic chemicals containing their own oxygen supply

e Reactive metals - sodium, potassium, magnesium, titanium, zirconium, uranium, and
plutonium

e Metal hydrides

Operating Temperature Range Limitations: The operating temperature range for all
components used in Kidde FM-200 Engineered systems is +32°F to +130°F (0°C to +54°C).
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2.2. Extinguishing Agent

FM-200 (1,1,1,2,3,3,3 - heptafluoropropane) is a compound of carbon, fluorine and hydrogen
(CF3CHFCF3). It is colorless, odorless and electrically non-conductive. It suppresses fire by a

combination of chemical and physical mechanisms without affecting the available oxygen. This
allows personnel to see and breathe, permitting them to leave the fire area safely. FM-200 has
acceptable toxicity for use in occupied spaces when agent concentration is in accordance with
NFPA 2001, USCG Rules and MSC Circular 776. Although FM-200 is considered non-toxic to
humans in concentrations necessary to extinguish most fires, certain safety considerations
should be observed when applying and handling the agent. The discharge of FM-200 may
create a hazard to personnel from the undecomposed agent itself and from the decomposition
products which result when the agent is exposed to fire or other hot surfaces. Exposure to the
agent is generally of less concern than is exposure to the decomposition products. Unnecessary
exposure to the agent or the decomposition products should be avoided.

Toxicity: In tests, the acute toxicity of FM-200 was shown to be equivalent to that of Halon
1301. FM-200 agent concentrations for marine systems must be designed in accordance with
this manual, NFPA 2001, USCG NVIC 6-72 and MSC Circutar 776.

Decomposition. When FM-200 is exposed to temperatures over approximately 1300°F (700°
C), products of decomposition (halogen acids) are formed. If the FM-200 is discharged in 10
seconds or less, causing rapid extinguishment of flames, the amount of by-products formed is
minimal. However, integrity must be maintained to prevent the migration of products of
decomposition to adjacent areas outside of the protected space.

Other Safety Considerations: The high pressure discharge of FM-200 from the system
nozzle(s) can create noise loud enough to be startling. The high velocity discharge can be
significant enough to dislodge objects located directly in the discharge path. Enough turbulence
may be created in the enclosure to move unsecured paper and other light objects. Direct
contact with the vaporizing agent being discharged from the nozzle(s) will have a chilling effect
on objects, and can cause frostbite burns to the skin. The liquid phase vaporizes rapidly when
mixed with air, and limits the chilling hazard to the immediate vicinity of the nozzle(s).

FM-200 is colorless; discharge into humid atmospheres may cause a reduction of visibility for a
short time, due to fogging.

Storage: FM-200 is stored in steel containers at 360 PSIG at 70°F (25 bars at 21°C), as a liquid
with nitrogen added to improve the discharge characteristics. When discharged, the FM-200
liquid vaporizes at the discharge nozzles, and is uniformly distributed as it enters the fire area.
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Table 2.2-1. FM-200 Physical Properties

Molecular weight
Freezing point
Boiling point at 1 atm.
Vapor pressure

Critical temperature
Critical density

Critical pressure

Critical volume

Specific heat. saturated liquid at 77°F (25°C)
Specific heat, saturated vapor at 77°F (25°C)
Specific heat, saturated vapor at 1 atm., 77°F
(25°C)

Heat of vaporization at boiling point

Thermal conductivity, liquid at 77°F (25°C)
Thermal conductivity, vapor at 77°F (25°C)
Viscosity, liquid at 77°F (25°C)

Viscosity, vapor at 77°F (25°C)

Surface tension at 77°F (25°C)

170.03

-204°F (-131°C)

2.6°F (-16.4°C)

32.9 PSIA @ 40°F (2.26 bars absolute @ 4.4°C)
66.4 PSIA @ 77°F (4.57 bars absolute @ 25°C)
148.2 PSIA @ 130°F (10.2 bars absolute @ 54°C)
215.1°F (101.7°C)

38.76 Ib/ft (621 kg/m')

422 PSIA (29.0 bar absolute)
0.0258 cu. fi/lb. (1.61 L/kg)

0.2633 Btu/lb °F (0.2633 kcallkg °C)
0.1856 Btu/lb °F (0.1856 kcallkg °C)
0.1734 Btu/lb °F (0.1734 kcallkg °C)

57.0 Btu/lb (31.7 kcal/kg)

0.040 Btu/hr ft °F (0.069 W/m °K)
0.0068 Btu/hr ft °F (0.012 W/m °K)
0.000124 Ibm/ft s (0.184 centipoise)
0.00000887 Ibm/ft s (0.0132 centipoise)
7.00 dyn/cm (7.00 mN/m)
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Isometric Diagram FM-200 Pressurized with Nitrogen to 360 psig
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Figure 2.2.1 - FM-200 Pressure/Temperature Curve Isometric Diagram
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2.3 Component Descriptions

2.3.1 FM-200 Cylinder/Valve Assemblies. FM-200 is stored in steel cylinders as a liquid‘
superpressurized with nitrogen to 360 PSIG. The cylinder valve assembly is equipped with a
supervisory pressure switch connection for monitoring cylinder pressure, a pressure gauge and a
safety burst disc in compliance with DOT requirements. In addition, each cylinder/valve assembly is
provided with a safety cap and a protection cap WHICH MUST BE INSTALLED ON THE
DISCHARGE OUTLET AND ACTUATION PORT WHENEVER A CYLINDER IS NOT IN SERVICE.
These caps are added safety features designed to prevent uncontrolled accidental discharge which
may result in serious injury, death, or property damage.

Height Diameter Volume
With
Part Number LLI in. cm in. cm. Ft3 m3
90-100010-001 No 17.30 44 7.07 18 167 .0047
90-100020-001 No 24.97 64 7.07 18 .286 .0081
90-100040-001 No 26.76 68 9.00 23 572 .0162
90-100070-001 No 38.83 99 9.00 23 1.000 .0283
90-100125-001 No 35.93 92 12.75 35 1.788 .0506
90-100200-101 No 52.75 134 12.75 32 2.859 .0810
90-100201-101 Yes 52.75 134 12.75 32 2.859 .0810
90-100350-001 No 58.36 149 16.00 41 5.000 .1416 ‘
90-100351-001 Yes 58.36 149 16.00 41 5.000 1416
90-100600-001 No 56.72 145 22.00 56 8.572 .2427
90-100601-001 Yes 56.72 145 22.00 56 8.572 - .2427

Table 2.3.1.1 - Dimensions FM-200 Cylinder/Valve Assemblies for Vertical Instailation Only
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Part No. Fill Range Empty Wt.

Lbs. Kg. Lbs. Kg.
90-100010-001 5-10 3-5 25 11
90-100020-001 9-20 4-9 31 14
90-100040-001 17-40 8-18 38 17
90-100070-001 30-70 14-32 52 24
90-100125-001 54-125 25-57 96 44
90-100200-101 86-200 39-91 130 59
90-100201-101 86-200 39-91 131 59
90-100350-001 150-350 68-159 201 91
90-100351-001 150-350 68-159 203 92
90-100600-001 258-600 114-272 360 163
90-100601-001 258-600 114-272 362 164

Table 2.3.1.1.2 - Fill Range FM-200 Cylinder/Valve Assemblies for Vertical Installation Only

2.3.1.2 Paragraph deleted.

2.31.3 The Kidde FM-200 Marine ECS Series Engineered equipment listed herein is designed
for an operating temperature range of +32°F to +130°F. See 3.4.3 for more details.
Table 2.3.1.3.1 shows the cylinder gauge pressure-temperature relationship based on a
maximum fill density of 70 Ibs./ft>. All cylinder assemblies must be mounted in the
vertical position. If desired, the 200, 350 and 600 Ib. cylinders can be provided with an
integral liquid level indicator.

GAUGE CALIBRATION
°F PSI
30 285
40 300
50 320
60 340
70 360
80 380
90 405
100 425
110 445
120 475
130 500

Table 2.3.1.3.1 - Cylinder Pressure Gauge Calibration
(based on cylinder fill density of 70 Ibs./ft3)
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2.3.2 Liquid Level Indicators. The optional liquid level indicator consists of a hollow metal tube
inserted into a special fitting located in the top of the 200, 350 or 600 Ib. FM-200 cylinder. The
indicator is provided with a graduated tape designed to sense the position of a toroidal magnet
encased within an internal float riding on the liquid surface. The graduations on the tape indicate the
location of the liquid level within the cylinder.

2.3.3 Cylinder Mounting Equipment. Steel straps and cradles are used to mount the cylinders in a
vertical position. Cylinder straps (P/Ns 283945, 283934, 235317, 292971, 281866 and 294651) are
available for all sizes of cylinders. Cradles (P/Ns 235431, 292938, 281867 and 294652) and front
clamps (P/Ns 235432, 293457, 281868 and 294653) are available for the 125 Ib, 200 Ib, 350 Ib and
600 Ib size cylinders. Note that for marine systems, each cylinder shall be secured with two strap &

cradle bracket assemblies (see 4.11.1 & 4.11.2). If moisture is present, elevate cylinder(s) at least 2"
(5.08 cm) off the deck.

2.3.4 Control Heads
2.34.1 Paragraph Deleted

2.34.2 Paragraph Deleted

2.3.4.3 Cable Operated Control Head (P/N 979469). This control head is used for systems
designed for manual operation only. The cable operated control head mounts directly on
top of the FM-200 cylinder valve. The control head is operated remotely from a cable
manual pull station or locally using the manual lever on the control head. The cable
operated control head is self-venting to prevent accidental system discharge in the event o
a slow build up of pressure in a pilot line.

2.3.4.4 Lever Operated Control Head (P/N 870652). This type of control head is equipped with an
operating lever, secured in the closed position by a safety pull pin. By removing the safety
pin, the lever can be manually rotated to the open position, thereby activating the cylinder or
valve on which it is installed. The lever operated control head is self-venting to prevent
accidental system discharge in the event of a slow build up of pressure in a pilot line.

2345 Lever/Pressure Operated Control Head (P/N 878751). The lever/pressure operated
control head allows manual or pressure actuation of several system components, including
FM-200 cylinder valves, and nitrogen actuators. The lever/pressure operated control head

is self-venting to prevent accidentai system discharge in the event of a slow build up of
pressure in a pilot line.

2.3.4.6 Pressure Operated Control Heads. The pressure operated control head, P/N 878737
allows for pressure actuation of FM-200 cylinders, and are mounted directly on top of the
FM-200 cylinder valve. Pressure operated control head, P/N 878750, offers a stackable
design and is used where an electric/mechanical control head actuation is also required on
the same cylinder. The pressure operated control heads are self venting to prevent
accidental system discharge in the event of a slow build up of pressure in a pilot line.
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2.3.5 Remote Pull Stations

2.3.5.1

2.3.5.2

Paragraph Deleted

Cable Manual Pull Station, Surface (P/N 871403). The surface type remote cable manual
pull station is a cable operated device. To operate the FM-200 system, break the glass
plate on the box using the attached hammer and pull the handle.

2.3.6 Actuation Accessories

2.3.6.1

2.3.6.2

2.3.6.3

2.3.6.4

Nitrogen Actuator and Mounting Bracket (P/N 877940 and P/N 877845). Gas pressure
from a nitrogen cylinder is routed to the pressure operated control head mounted on each
FM-200 cylinder. When the control head on the remote nitrogen cylinder is actuated, the
FM-200 cylinder wili be activated, causing FM-200 to be discharged from the cylinder. The
nitrogen cylinder is used in multiple cylinder and main/reserve systems.

Filexible Actuation Hoses (P/N 264986 and P/N 264987). The flexible actuation hose is

used in multiple cylinder systems. Pilot pressure is directed to a pressure operated control
head on each FM-200 cylinder valve using a 1/4-inch actuation hose.

Master Cylinder Adapter Kit (P/N 844895). The master cylinder adapter kit provides a
means of connecting a flexible actuation hose to the master cylinder assembly. The
adapter kit is provided with a cap intentionally chained to the adapter to prevent loss while in
service and must not be removed from its chain. The kit also contains a pressure sensitive
label which is placed on the cylinder valve after adapter installation.

Tees, Elbows, and Adapters. The tees, elbows and adapters are used for interconnection

of actuation hoses to pressure operated control heads in multiple cylinder system
installations.

2.3.7 Discharge Accessories

2.3.71

2.3.7.2

2.3.7.3

Flexible Discharge Hoses (P/N 283898, 283899, and 283900). FM-200 agent is routed
from the storage cylinders to the discharge piping by a flexible 1- 1/2", 2", or 2-1 /2" rubber
covered hose with wire braided reinforcements. The hose is connected to the discharge

outlet of the FM-200 cylinder valve and terminates at the system piping or discharge
manifold.

Valve Outlet Adapters (P/N 283904, 283905, and 283906). A valve outlet adapter is used
to connect the cylinder valve outlet to the discharge piping when no flexible discharge hose
is used.

Check Valve (1/4 inch) (P/N 264985). 1/4-inch check valves are installed in the pilot
manifold to allow proper actuation of systems using multiple pilot cylinders.
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23.74

Manifold EL-Checks (P/N 877690 and P/N 878743). Manifold EL-checks are installed a
the discharge manifold in a muiltiple cylinder arrangement to allow installation and removal
of any FM-200 cylinder from the manifold while stili retaining a closed system. The 2-inch
EL-check is used on the 10 through 350 Ib. size cylinders; the 2-1/2 inch EL-check is used
with the 600 Ib. size cylinder.

CAUTION

Manifold EL-checks are not intended to be used as check valves in main/reserve systems.

2.3.7.5

2.3.7.6

2.3.7.7

2.3.7.8

2.3.7.9

2.3.7.10

2.3.7.11

2.3.7.12

2.3.7.13

2.3.7.14

Check Valves. Check valves are installed in sections of piping in main/reserve systems to
prevent the actuation of the reserve system when the main system is discharged.

Paragraph deleted.

Pressure Operated Switches (P/N 486536 and P/N 981332). Pressure switches operate
from system pressure upon discharge to energize or de-energize electrically operated

equipment. Pressure switches may be used to shut down machinery and ventilation or to
enunciate system discharge.

Pressure Operated Trip (P/N 874290). Pressure trips are used to close off the hazard
space upon system discharge. The trips, operated by system pressure, are designed to
release self-closing units for doors, windows and dampers. The maximum load to be

attached to a pressure trip is 100 Ibs. (this is based on a minimum pressure of 75 PSIG at
the pressure trip).

Paragraph deleted.

Discharge Indicator (P/N 875553). The discharge indicator may be installed in the

discharge piping to visually indicate a system discharge. When in the SET position, the
discharge indicator acts as a vent.

Paragraph deleted.

Corner Pulleys. Corner pulleys are used to change direction of cable lines without binding
to ensure smooth operation. P/N 803808 is used for all marine applications.

Supervisory Pressure Switch (P/N 878709). The optional supervisory pressure switch is
connected to the FM-200 cylinder valve to prowde indication at the system control panel of
a low cylinder pressure condition.

Main to Reserve Transfer Switch (P/N 802398). The main to reserve switch is installed
on systems having main and reserve cylinders. Placing the switch in either the "main” or
"reserve" position provides uninterrupted fire protection capability during system
maintenance or in the event of a system discharge.
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Discharge Nozzles. The 180° and 360° discharge nozzles are designed to provide the
proper flow rate and distribution of FM-200 to total flood a hazard area. The 180° nozzle is
engineered to provide a 180° discharge pattern for sidewall applications. The 360° nozzle
offers a full 360° discharge pattern for installations where nozzles are located in the center
of the hazard.

2.3.9 Other Accessories

2.3.91

2.3.9.2

2.3.9.3

Hydrostatic Test Adapters. The hydrostatic pressure test adapter is installed on the FM-
200 cylinder in place of the cylinder valve when the cylinder is to be hydrostatically pressure
tested. For cylinder test requirements, see Paragraph 6.4.3 of this manual.

FM-200 Cylinder Recharge Adapters. The FM-200 recharge adapter is installed on the
cylinder discharge outlet during the cylinder charging procedure. This adapter is used for
refilling the cylinder with FM-200 agent and super pressurizing the cylinder with nitrogen.

FM-200 Cylinder Seating Adapter. The FM-200 seating adapter is installed on the
cylinder actuation port during the cylinder charging procedure. This adapter is used for
seating the valve assembly after charging and super pressurization are complete.

2.3.10 Paragraph Deleted

2.3.10.1

Paragraph Deleted

2.3.10.2 Paragraph Deleted
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3 SYSTEM DESIGN AND LIMITATIONS

3.1 General.

System design is based on the requirements of NFPA 2001, the USCG NVIC 6-72 and MSC Circular
776 entitled Guidelines for the Approval of Equivalent Fixed Gas Fire Extinguishing Systems as
referred to in SOLAS 74 for Machinery Spaces and Cargo Pump-Rooms.

3.1.1 Agent Concentration. FM-200 agent concentrations vary with the hazard being protected.
Class A and Class C hazards must be designed with at ieast a 7% concentration. In no case shall the
concentration for any Class A or Class C hazard be below 7% v/v.

Kidde FM-200 systems that are protecting marine Class B flammable liquid hazards should be
designed with a design concentration of 30% above the minimum “cup burner” concentration. This
exceeds the NFPA 2001 requirement for a concentration of at least 20% above the minimum “cup

burner” extinguishing concentration for the hazard fuel. Refer to Appendix H for information on these
concentrations.

3.1.2 NOAEL/LOAEL Values. The designer must be aware of two significant thresholds when
designing an FM-200 system. These are the No Observed Adverse Effect Level (NOAEL) and the
Lowest Observed Adverse Effect Level (LOAEL). The NOAEL is the highest concentration at which
no adverse physiological or toxicological effect has been observed. The LOAEL is the lowest

concentration at which adverse physiological or toxicological effect has been observed. The NOAEL
value for FM-200 is 9.0% v/v and the LOAEL value is >10.5% v/v. B

In normally occupied areas, agent concentration must not exceed the LOAEL, but may exceed the
NOAEL where a pre-discharge alarm and time delay are provided. Since agent concentrations are
based upon the gross volume of the space, the designer must be at all times mindful of the

temperature range of the protected space and any other factors that may impact the actual
concentration.

3.2. Application. The following steps must be taken to design a marine FM-200 system:
e Determine design concentration required for hazard. Refer to Table 3.2.1.

Determine minimum and maximum ambient temperature for hazard.

Determine volume of the hazard.

Determine integrity of the hazard.

Determine if additional agent will be required to offset leakage of agent from the hazard.

3.2.1 Calculate the quantity of FM-200 required to provide the proper design concentration at
the minimum expected hazard temperature.

e Refer to Tables 3.2.1, and 3.2.2. This information is given for estimating purposes only. The
computer program calculates this information for the designer.
e Calculate the corresponding concentration at the maximum expected design concentration.
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3.2.2 Determine what components are required. Review the following.
¢ Cylinder size, quantity, and fill requirements (Refer to Table 3.2.1 and to Table 3.2.2.)
e Actuation method; manual (cable or pressure actuation) or automatic (pneumatic actuation)
Note that USCG rules require manual actuation of all systems protecting any space with a
volume greater than 6,000 ft*. Automatic actuation is required for volumes less than or
equal to 6,000 ft* where the system is located within the protected space.
o Other system requirements, i.e., discharge delay, pre-discharge alarm, automatic ventilation
shutdown, automatic engine shutdown, reserve supply, etc.
e Other required hardware, i.e., cylinder brackets, actuation stations, ship’s spares, etc.

3.2.3 Locate nozzles based on the following:

e Overhead height (15'-6” (4.75 M) maximum, 1' (0.3 M) minimum).
e Nozzle area coverage.

e Special hazard area layout considerations.

3.2.4 Locate cylinders based on the following:

¢ Number of cylinders required.

e Storage temperature/environmental considerations, i.e., weather, area classification, corrosive
environment.
Accessibility.

¢ Deck loading.

e Requirements of the US Coast Guard.
Note that for systems of greater than 6,000 ft* with cylinders stored within the protected
space, the designer must receive special permission or project approval from the USCG.

3.2.5 Locate piping based on the following:
* Nozzle location.

e Structural members for bracing pipe.

* Required overhead clearance, if any.

3.2.6 Determine pipe size and layout.
e Draw piping isometric.

Dimension all pipe sections.

Locate all fittings.

Note all elevation changes.

This information will be needed for input into the computer program.
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Fuel FM-200 Fire Suppression
Design Concentration, %v/v

Diesel 8.7
Gasoline 9.0
Hydraulic Fluid 8.5
Hydraulic Oil 7.7
JP4 9.0
JP5 9.0
Class A (Surface Fires) 7.0
Class C (Electrical Fires) 7.0

Table 3.2.1 - FM-200 Fire Suppression Design Concentrations for Common Marine Hazards
(see Appendix H for more design concentrations)

3.2.7 Using the FM-200 Concentration Flooding Factors
To find the total quantity of FM-200 required at a specific temperature and concentration, mulitiply the

hazard area volume by the multiplier from Table 3.2.2 that corresponds to the design temperature and
concentration desired.

A B C
Temp °F s 7 8 8.7 9 9.5 10 10.5
10 1.9311 | 0.0390 | 0.0450 .0494 0.0512 | 0.0544 | 0.0575 | 0.0608
20 1.9769 | 0.0381 | 0.0440 .0482 0.0500 | 0.0531 0.0562 | 0.0593
30 2.0226 | 0.0372 | 0.0430 .0472 0.0489 | 0.0519 | 0.0549 | 0.0580
40 2.0684 | 0.0364 | 0.0420 .0461 0.0478 | 0.0508 | 0.0537 | 0.0567
50 2.1141 | 0.0356 | 0.0411 .0452 0.0468 | 0.0497 | 0.0526 | 0.9555
60 2.1598 | 0.0348 | 0.0403 .0442 0.0458 | 0.0486 | 0.0514 | 0.0543
70 2.2056 | 0.0341 | 0.0394 .0433 0.0448 | 0.0476 | 0.0504 | 0.0532
80 2.2513 | 0.0334 | 0.0386 .0424 0.0439 | 0.0466 | 0.0494 | 0.0521
90 2.2971 | 0.0328 | 0.0379 .0416 0.0431 0.0457 [ 0.0484 | 0.0511
100 2.3428 | 0.0321 | 0.0371 .0408 0.0422 | 0.0448 | 0.0474 | 0.0501
110 2.3885 [ 0.0315 | 0.0364 .0400 0.0414 | 0.0439 | 0.0465 | 0.0491
120 2.4343 | 0.0309 | 0.0357 .0393 0.0406 | 0.0431 0.0456 | 0.0482
130 2.4800 | 0.0304 | 0.0351 .0386 0.0399 | 0.0423 | 0.0448 | 0.0473

Table 3.2.2- FM-200 Total Flooding Concentration Factors (W/V)
{continued on next page)
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A B C
Temp °F ] 11 12 13 14 16
10 1.9311 0.0640 0.0706 0.0774 0.0843 0.0914
20 1.9769 0.0625 0.0690 0.0756 9.0823 0.0893
30 2.0226 0.0611 0.0674 0.0739 0.0805 0.0872
40 2.0684 0.0598 0.0659 0.0722 0.0787 0.0853
50 2.1141 0.0585 0.0645 0.0707 0.0770 0.0835
60 2.1598 0.0572 0.0631 0.0692 0.0754 0.0817
70 2.2056 0.0560 0.0618 0.0677 0.0738 0.0800
80 2.2513 0.0549 0.0606 0.0664 0.0723 0.0784
90 2.2971 0.0538 0.0594 0.0650 0.0709 0.0768
100 2.3428 0.0528 0.0582 0.06389 0.0695 0.0753
110 2.3885 0.0517 0.0571 0.0626 0.0682 0.0739
120 2.4343 0.0508 0.0560 0.0614 0.0669 0.0725
130 2.4800 0.0498 0.0550 0.0603 0.0656 0.0712

Table 3.2.2- FM-200 Total Flooding Concentration Factors (W/V)

Definitions for Table 3.2.2

Column A = minimum design temperature in the flooded space.

Column B = specific volume of superheated FM-200 vapor at the temperature indicated.
Row C = design concentration, %v/v

Columns W/V = Flooding factor = Ibs. of FM-200 agent per cubic foot of hazard volume.

To determine the weight of agent required at minimum use concentrations for situations not given in
Table 3.2.2, use the following equation:

W = (Vis) X [c/(100-c)]

where:

W = agent weight required (Ibs.)

V = volume of space to be flooded (ft3)

s = specific volume of superheated FM-200 vapor (ftallb.)

c = desired concentration, %v/v, in air at the temperature indicated

The specific volume of superheated FM-200 vapor, s, may be approximated using the following
equation:

s = 1.8854 + 0.004574t
where:

s = specific volume of superheated FM-200 vapor at temperature indicated (ft*/Ib.)
t = minimum design temperature (°F) in fiooded space.

33 Design Criteria. The complexity of two-phase flow formulas does not allow for any
simple method of manual FM-200 calculation. For this reason, the flow calculations and design criteria
described in this manual have been programmed into a computer flow calculation software.
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CAUTION

Kidde FM-200 ECS Computer Design Software is the only calculation method to be used with
Kidde FM-200 equipment. No other calculation method is acceptable to Kidde.

The system designer must become thoroughly familiar with the "Kidde FM-200 ECS Flow Program
User's Manual" (included with the software) to determine the proper procedures for applying the input
parameters to the Kidde computer program. There are a number of limitations to these input
parameters which must be observed if accurate results are to be obtained. Most of these limitations
are in the program. However, there are certain restrictions that must be addressed by the system

designer before applying his input data. The following sections describe the essential design
parameters and design limitations which must be considered.

3.3.1 First Branch Flow Split. For accuracy of the flow calculations in unbalanced systems, any
branch line must be covered by the liquid phase at the equilibrium design point (i.e., when one-half the
liquid phase has been discharged through the nozzles). When this condition is not met, the computer
output will display a warning. It is then up to the system designer to correct the piping volume
preceeding the first branch split to meet this design requirement (See Figure 3.3.1).

Limits: % of agent in pipe and % of agent
before first tee. (As computed by "FLOW",
do not use for manual computation.)

35% - . }
R 71?_’7 ;7;
%" 30% ju 1 T
S 0 o
Ly 25% f—J——1 33.6%
i : } 1 [ pepre——
o o20% Ll 0
S0 15% | 7.9% 8.3%
LU 0% S
5 ———+t—+ :
[PURADEI pSS SGa— ]
2 5% el Al IR
OOA'J RIS FONRIR S

0% 10% 20% 30% 40% 50% 60% 70% 80%
% OF AGENT IN PIPE

Figure 3.3.1 Percent agent before First Tee as a function of Percent agent in Pipe
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1.3.2 Tee Flow Splits. Flow splits at tee junctions are sensitive to gravity. Even though turbulent
flow exists, there is a tendency for the vapor phase to migrate to the upper portion of the pipe leaving
a more dense medium at the bottom of the pipe. For this reason, the following limitations must be
observed (also See Figure 3.3.2):

1. Bull head tees must have both outlets in the horizontal plane. The inlet to a bull head tee may
approach in a horizontal, vertically up, or vertically down direction.

2. Side tees must have the inlet and both outlets all in the horizontal plane.

3. Elbows before and after tee splits going to separate hazards must be located a minimum distance
of 15 pipe diameters (nominal) before the tee splits.

4. Tee splits going to separate hazards from a common supply line must be spaced a minimum of 15
pipe diameters (nominal) apart.

5. Pipe reducers before tee splits must be located a minimum of 15 pipe diameters (nominal) before

the tee splits. Pipe reducers must be of the concentric reducer type.

Minimum flow out of a side tee branch is 10% of total flow at the tee.

For flow splits less than 30%, the split shall be done through a side tee with the smaller flow going

through the side tee member. The minimum flow through the side tee member is 10%. The

maximum flow through the tee is 90%.

8. For flow splits equal to or greater than 30%, the split shall be done through a bull head tee. The
maximum flow split through a bull head tee is 70%.

N o
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Figure 3.3.2 - Acceptable Tee Flow Splits for FM-200

3.3.3 Duration of Discharge. Per NFPA 2001, the discharge shall be completed in a nominal 10
seconds or less. Discharge times shorter than 10 seconds are desirable to minimize production of
decomposition products. Discharge times as short as 6 seconds should be considered when

circumstances permit.

3.3.4 Nozzle Selection and Placement. There are two basic Kidde nozzie configurations:

1. The 360° nozzle which provides a full 360° discharge pattern is designed for placement in the

central portion of the hazard. See Figure 3.3.5
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- 2. The 180° nozzle which provides a 180° discharge pattern is designed for placement adjacent to a
side wall of the hazard. See Figure 3.3.5

Nozzles are available in nominal pipe sizes of 1/2", 3/4”, 1", 1-1/4", 1 -1 /2" and 2".

3.3.5 Nozzle Area Coverage. To ensure proper agent distribution, nozzles must not exceed
maximum area and height limitations described herein. The maximum height above deck level for a
single row of nozzles is 15'-6”. Nozzles must be located at 12" + 2" away from sidewall. Nozzles
must be pendant, with inlet (pipe threads) facing upward. For any space with an overhead higher
than 15’-6", nozzles should be arranged in tiers each up to 15’-6” apart. The maximum area coverage
for each nozzle is described as a straight-line distance from the nozzie to the farthest corner of the
protected space (see Figure 3.3.5).

Where bilges are open (where openings aliow free communication into the main protected space),
they are part of the protected space and require no additional nozzles. Where bilges are closed, they
must be protected with a dedicated nozzle network.

360° NOZZLE 180° NOZZLE

165" 165" )

A

Figure 3.3.5 - Nozzle Placement and Coverage

The maximum distances (“D") are shown in Table 3.3.5.

Nozzle Distance “D” (feet)
180° 23 -4
360° 18 - 5"

Table 3.3.5 - Maximum Nozzle Straight Line Distances
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1. 180° Nozzles - 180° discharge pattern - 16’-5" x 32'-8” with the nozzle located in the center of s
side wall for heights of up to 15'- 6" maximum. Nozzles must be installed with orifices 6” + 2" below
the overhead. (SEE FOLLOWING NOTES) For heights below 2’ high, the nozzle should be
located no more than half the height below the overhead. 180° nozzles must be oriented with
orifices radiating outward symmetrically.

2. 360° Nozzles - 360° discharge pattern - 16'-5" x 32'-8" with the nozzle located in the center of the

- enclosure for heights of up to 15’-6" maximum. Nozzles must be installed with orifices 6" + 2
inches below the ceiling. (SEE FOLLOWING NOTES) For heights below 2' high, the nozzle
should be located no more than half the height below the overhead.

NOTE
Nozzles are to be mounted perpendicular to overhead. They should not enter into the hazard at
an angle.

NOTE
Nozzle spacing is based on open area. Consideration shall be given to reducing spacing when
obstructions exist which would impede the uniform distribution of FM-200 throughout the area.

3.3.6 Pipe Sizing. The following table may be used as an estimating guide for sizing distribution
piping.

Nom. Pipe Size Flow Rate (Ibs./sec)
(inches) Minimum Design Max. Nom. Design
0.25 0.25 1.0
0.375 0.60 2.0
0.5 1.00 3.0
0.75 2.00 5.5
1.0 3.50 8.5
1.25 6.00 12.5
1.5 9.00 20.0
2.0 14.00 30.0
2.5 20.00 55.0
3.0 30.00 90.0
4.0 55.00 125.0
50 90.00 200.0
6.0 120.00 300.0

Table 3.3.6 Kidde Pipe Size Estimating Table

This table is intended for use as a guide only. The Kidde ECS Series flow calculation computer
program must be used for the final design.
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3.4 Other Conditions

3.4.1 Discharge Time. The maximum discharge time for a Kidde FM-200 system to reach the
extinguishing concentration is 10 seconds, but not less than 6 seconds.

3.4.2 Ventilation. Any ventilation installed in the protected space must be shut down prior to agent

discharge. Also, prior to agent discharge, any internal combustion engine which receives intake air
from the protected space must be shut down.

3.4.3 Operating/Storage Temperature Range. The Kidde FM-200 ECS Series computer flow
‘calculation software is intended for use in designs where the container operating/storage temperature
is +60°F to +80°F. With the exception of the designs listed in Table 3.4.3, if the container
operating/storage temperature is outside this range, an insufficient quantity of agent may be
discharged from one or more discharge nozzles. Note: A system is considered balanced if each of
the nozzles is designed to discharge the same quantity of agent. To accomplish this, the flow path
from the flow split to each nozzle must contain the same length and size of pipe, (i.e. the length of
pipe from the tee to each nozzle is no shorter than 90% of the longest leg), and the nozzle sizes must
be identical. Also, the number of nozzles used must be in groups of 2 or 4. In addition, all splits are
made with the flow entering the inlet branch of a bullhead tee, and exiting through the side branches

of the tee. The exit branches must be horizontal to avoid an imbalance due to gravitational effects
and liquid/vapor phase separation.

No. of Nozzles No. of Hazards System Design Operating/Storage
Temperature Range |
single single - 32°F to 130°F
multiple single balanced 32°F to 130°F
multiple single unbalanced 32°F to 130°F
multiple multiple balanced 32°F to 130°F
multiple multiple unbalanced 60°F to 80°F

Table 3.4.3 FM-200 Operating/Storage Temperature Range

3.4.4 Paragraph deleted.

3.4.5 Cylinder Storage.

3.4.5.1 Outside the Protected Space. Cylinders must be located as close to the protected
space as possible. Cylinders must also be in an accessible location so as to permit manual actuation
as a backup to the primary means of actuation (cable, etc.). Cylinders must be located such that the
storage temperature range falls between +32°F and +130°F (see 3.4.3 for more detail). Additional
heating or cooling for the space may be required to maintain this temperature range. All cylinders on
a common manifold must be of the same size and must contain the same amount of agent.

90-FM200M-21
Version 1.0 May 1998

Change1 25




KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems
US Coast Guard Rules

3.4.5.2 Inside the Protected Space. In some cases, cylinders may be located inside the -
protected space. Cylinders must be located such that the storage temperature range falls between
. +32°F and +130°F. Additional heating or cooling for the space may be required to maintain this
temperature range. All cylinders on a common manifold must be of the same size and must contain
the same amount of agent.

3.4.6 System Operating Pressure. The normal system operating pressure for Kidde Marine FM-
200 ECS Series Fire Suppression System equipment is 360 PSIG at 70°F.

3.5 System Actuation Methods: Kidde Marine FM-200 system actuation arrangements can vary,
based upon system installation and operational requirements, etc. There are four (4) different ways to
actuate a USCG marine FM-200 suppression system. These are via; cable, pressure, manual local
and pneumatic operation. In addition to using one of the these ways as the primary means of
actuation, systems must be capable of local actuatlon at the cylinder storage location. Any system
protecting a space of greater than 6,000 ft* must be manually actuated. Automatic actuation is
allowed only for systems protecting spaces of 6,000 ft> and under and is required when such a system
is located within the protected space. Except for spaces of 6,000 ft* or less with a suitable horizontal

escape, a marine FM-200 system should have a pre-discharge alarm and some means to shut down
ventilation, machinery, etc.

NOTE: For systems of greater than 6,000 ft® to be located within the protected space, the
designer must receive special permission or project approval from the USCG.

3.5.1 Cable Actuation. Cylinders can be remotely actuated via cable operated control head (P/N .
979469). The cable operated control head is a mechanical device that enables the remote actuatior
of cylinder valves by pull cable. Depending upon system design, the control head may be attached
directly to an FM-200 cylinder valve, or to either a CO; or nitrogen pilot actuation cylinder. The cable
operated control head is fitted with a manual release lever to allow local actuation.

Cable actuation can also be used to operate stop valves.

3.5.2 Pressure Actuation. Cylinders can be remotely actuated via pressure operated control head
(P/N 878737), stackable pressure operated control head (P/N 878750) and lever/pressure operated
control head (P/N 878751). All three control heads are mechanical devices that enable the remote
actuation of cylinder valves by pressurized gas (FM-200, nitrogen or CO,) pressure.

Pressure operated control head (P/N 878737) is not capable of local actuation and is used to actuate
slave cylinders. Stackable pressure operated control head (P/N 878750) is used in cases where it is
desired to actuate a cylinder via both pressure and another type of control head. Lever/pressure
operated control head (P/N 878751) is used in cases where a pressure operated cylinder must also be
capable of local actuation.

Pressure actuation can also be used to operate stop valves.

3.5.3 Paragraph Deleted
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3.5.4 Manual Local Actuation. Cylinders can be manually operated locally (at the cylinder) with

~‘ever operated control head (P/N 870652). The lever operated control head is a mechanical device

that can be used to locally operate FM-200 cylinder valves, CO, cylinder vaives, time delay bypasses,
stop valves, etc.

3.5.5 Pneumatic Actuation. Cylinders can be automatically actuated via pneumatic control heads
(P/N 872318, 872335, 872365, 872362, 872310, 872330, 872360) when connected to pneumatic heat
detector (P/N 841421). Air in the detector expands with increasing heat and the resultant pressure
acts on an internal diaphragm, operating the control head. Automatic actuation is allowed only for
systems protecting spaces of 6,000 ft> and under.

Pneumatic control heads are capable of both local control and remote cable actuation.

3.6 Individual Cylinder Actuation. An FM-200 cylinder assembly can only be actuated using a
control head. These control heads can be operated in many different ways (see Section 3.5).

It is possible to operate several FM-200 cylinders from the FM-200 gas pressure of one FM-200
cylinder by using master cylinder adapter kit (P/N 844895). In such an arrangement, the cylinder
assembly fitted with the master cylinder adapter kit is called a master cylinder and the cylinder
assemblies (fitted with pressure operated control heads) operated via FM-200 gas pressure are called
slave cylinders. Master and slave cylinder arrangements can be used in systems actuated by cable
operated, lever operated, pressure operated, and pneumatic control heads. See Figure 3.6.

CONTROL
HEAD

(CABLE,
PRESSURE,
ELECTRIC OR
PNEUMATIC)

MASTER
FM-200
CYLINDER SLAVE FM-200

CYLINDER(S)

Figure 3.6 - Master & slave cylinder arrangement

When actuating FM-200 cylinders using either CO, or nitrogen pilot cylinders, FM-200 cylinder
assemblies are fitted with pressure operated control heads. Where a pressure operated siren and
time delay are required, it is necessary to actuate the FM-200 cylinders using CO, pressure. This
pressure would be supplied by CO, cylinders, which can be actuated either via cable operated control
head or pressure operated control head (using a nitrogen pilot cylinder).
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3.6.1 Master & Slave FM-200 Cylinder Actuation Limitations. FM-200 cylinders are considered
close coupled when cylinders are connected to each other using only actuation hoses (P/N 264986 ot
264987). In any other case, FM-200 cylinders are considered not close coupled. When marine FM-
200 ECS Series cylinders are configured in the master & slave arrangement, two modes of pressure

actuation are available. Actuation of FM-200 cylinders by N,, CO, or pneumatically is covered in
3.6.2. The two modes are given below.

1. For cylinders close coupled using pressure from (1) master FM-200 cylinder:

One (1) master cylinder can actuate a maximum of fifteen (15) slave cylinders close coupled, using

pressure operated control heads on the slave cylinders. The slave cylinder operation will be through
actuation hoses (P/N 264986 or 264987).

2. For cylinders not close coupled using pressure from (1) master FM-200 cylinder

One (1) master cylinder can actuate a maximum of four (4) slave cylinders (maximum five cylinders in
a group) using pressure operated control heads on the slave cylinders. The slave cylinder operation

will be through a 5/16" O.D. x .032" wall copper tubing actuator line having a maximum total length of
100 feet (30.5m).

3.6.2 Actuation System Limitations. The purpose of the actuation system is to operate the FM-
200 cylinders, either by actuating a master cylinder (in a master & slave arrangement) or by actuating
all close coupled cylinders in a bank. Actuation systems often include equipment shut downs (via

pressure switches & trips), alarms and time delays. Actuation system limitations are detailed in this
section.

3.6.21 Corner Pulley and Cable Limitations. Cable and pneumatic control heads fitted with
cable pulls are subject to certain limitations. The pull boxes are connected to the control heads via
1/16 inch stainless steel cable. Corner pulleys are used to change direction of the cable routing. The
cable should be routed in 3/8 inch schedule 40 pipe. Refer to Table 3.6.2.1 below for corner pulley
and cable length limitations. In addition, the maximum force required to operate a cable pull may not
be greater than 40 pounds, nor require a movement greater than 14 inches. |If any other

combinations of corner pulleys and iengths of cable are required, the 40 Ib. maximum force and 14
inch maximum travel requirements must not be exceeded.

Control Head Control Head Max. No. of Max. Cable
Type Part Number P/N 803808 Length, Feet
Cable Operated 979469 15 100
Pneumatic 872318 6 100
Pneumatic 872335 6 100
Pneumatic 872365 6 100
Pneumatic 872362 6 100
Pneumatic 872310 6 100
Pneumatic 872360 6 100

Table 3.6.2.1 - Corner Pulley and Cable Limitations
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3.6.2.2 Actuation Limitations. FM-200 systems can be actuated using CO, in situations
where a CO, time delay and pressure operated siren are required and/or where it is desired to
actuate up to 25 cylinders with one actuation system. The CO, actuation cylinders can be actuated
either by cable operated control heads or by pressure operated control heads (actuated by a nitrogen
pilot cylinder). CO, pressure can be used to operate one or more master FM-200 cylinders or can be

used to operate close coupled FM-200 cylinders. Limitations are discussed below.

Cable Actuation

Cable actuated systems use pull boxes that operate pilot CO, cylinders which in turn actuate FM-200
cylinders. System limitations are as follows:

From actuation station to pilot CO, cylinders, see the cable limitations shown in 3.6.2.1.

From CO, pilot cylinders to FM-200 cylinders, a maximum of 20’ of 3/8” schedule 40 pipe may be used.
Total distance is measured from the CO, cylinders to the FM-200 cylinder pilot manifold.

FM-200 cylinder arrangements and limitations are as follows:

1. Using FM-200 cylinders actuated by (CO,) pressure operated control heads, up to 25 close
coupled FM-200 cylinders can be actuated by CO, (using only K-F hose p/n's 264986 & 264987).

2. Using master & slave FM-200 cylinder arrangement(s) with master cylinders operated by (CO,)
pressure operated control heads and slave cylinders actuated by (FM-200) pressure operated

control heads, up to 25 close coupled master cylinders could be used to operate slave cylinders
corresponding with the limitations in 3.6.1.

NZ Pilot Actuation

These systems use nitrogen pilot cylinders that operate pilot CO, cylinders which in turn actuate FM-
200 cylinders. System limitations are as follows:

From nitrogen pilot cylinder to pilot CO, cylinders, any of the following are allowed:
¢ 300 of 1/4” schedule 40 pipe OR

e 436’ of 1/4” schedule 80 pipe OR

e 427 of 1/4" O.D. x .035 wall stainless steel tubing

From CO, pilot cylinders to FM-200 cylinders, a maximum of 20’ of 3/8" schedule 40 pipe may be used.
Total distance is measured from the CO, cylinders to the FM-200 cylinder pilot manifold.

FM-200 cylinder arrangements and limitations are the same as for cable actuated systems.
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Automatic Pneumatic Actuation

These systems use pheumatic heat detectors which operate the pneumatic control head on an FM-20!
master cylinder which can then actuate slave FM-200 cylinders.

From pneumatic heat detector to pneumatic control head, 3/16 inch tubing is used (P/N 802366
802587, 802367, 802486). FM-200 cylinders are arranged per 3.6.1.

If time delay and siren are required, the pneumatic control head is instead connected to a CO, pilo
cylinder which in turn operates FM-200 cylinders. FM-200 cylinder arrangements and limitations are
the same as for cable actuated systems.

3.6.2.3 - CO, Pressure Operated Siren Limitations. The pressure operated siren (P/N
981574) consumes approximately 20 Ibs of CO, per minute. The maximum number of pressure
operated sirens is two per 50 Ib CO, cylinder (for a maximum of four sirens per two pilot CO,

cylinders). Use 1/2 inch pipe to connect pilot cylinders and sirens. Length of 1/2 inch pipe shall not
exceed 250 feet.

3.6.24 Use of Multiple Nitrogen Cylinders (See Figure 3.6.2.4).

Two or more remotely located pilot nitrogen cylinders can be used to actuate the FM-200 systems
described in Section 3.8, provided that the following conditions are met:

« 1/4" check valves (P/N 264985) shall be installed at the intersection of each pilot line to the main
actuator line (see Figure 3.6.1.1).

e The total length of actuator line, from each nitrogen pilot cylinder to the FM-200 cylinders shall not
exceed the limitation established in 3.6.2.2.

~
NZ PILOT . (
CYLINDER 4 )

1/4" CHECK

VALVE, P/N:

WK~-264285-000 [P
L N sy | J
— | St |

N2 PILOT

R
CYLNK

Figure 3.6.2.4 - Multiple pilot nitrogen actuation cylinders
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3.7 System Actuation Details

3.7.1 Discharge Delag and Pre-Discharge Alarm. Any marine FM-200 system protecting a space
of greater than 6,000 ft” must be equipped with a time delay and pre-discharge alarm to warn any
occupants in the protected space and allow them sufficient time to exit as weII as to let ventilation
shut down prior to agent discharge. Systems protecting spaces of 6,000 ft* and under must be
equipped W|th a time delay unless there is a suitable horizontal escape. Systems protecting spaces
of 6,000 ft* and under must also be actuated automatically if located inside the protected space.
Discharge delay is accomplished with mechanical 30 or 60 second discharge delays. Discharge
delays should be used with a pre-discharge alarm.

3.7.1.1 Mechanical Discharge Delay. Discharge delay can be accomplished mechanically
using either 30 second discharge delay (P/N 871071) or 60 second discharge delay (P/N 897636).
Note: these discharge delays operate only with CO, and must only be used in systems that
use CO; pilot cylinders (see Appendix | for system arrangements). When installed, this type of
discharge delay must be installed in the actuation line piping down stream of any pressure operated
equipment (including pre-discharge alarm). A lever operated control head (P/N 870652) should be
fastened to each discharge delay to allow the discharge delay to be bypassed in the event of a failure.

3.7.2 Pressure Trip Limitations. The maximum load to be attached to pressure trip (P/N 874290)
is 100 lbs. This is based on a minimum pressure of 75 PSIG at the pressure trip.

3.7.3 Dual Pull Mechanism. The dual pull mechanism (P/N 840058) is used to join three cables for

dual operation of a single function (i.e.: the operation of one control head from two separate cable pull
_. stations).

3.7.4 Dual Pull Equalizer. The dual pull equalizer (P/N 840051) is used to join three cables for

single operation of two functions (i.e.: the operation of two separate control heads from one cabie pull
station).

3.8 System Arrangements: Kidde Marine FM-200 systems can be arranged in many different
configurations using the system actuation methods and limitations detailed in this chapter. Cylinders
can be stored in one central location (with close coupled cylinders) or spaced apart and stored in
multiple locations (with not close coupled cylinders). FM 200 cylinders are typically located outside of
the protected space, except for spaces up to 6,000 ft* and any spaces greater than 6,000 ft* that may
be approved by the USCG on a case by case basis. In all cases, system arrangements must be
designed to ensure uniform agent distribution and concentration.

FM-200 cylinders should be located as close to the protected space as possible. Cylinders located
outside of the protected space must be arranged to permit manual local actuation in the event of fire
without the need to transit any space that they protect. In some cases, cylinders may be stored within
the protected space. In any case, the cylinders must be located such that the storage temperature
range falls between +32°F and +130°F. Additional heating or cooling for the space may be required to
maintain this temperature range.

System arrangements must include all applicable requirements such as pre-discharge alarm, engine
and ventilation shutdowns, etc.
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3.8.1 Central Storage. Systems containing multiple cylinders with a common manifold and
discharge piping (see Figure 3.8.1) must be of the same size and must contain the same amount o
agent. In addition, manifold EL-checks must be installed on the discharge manifold of such a system
to prevent agent discharge from the manifold in the event that any FM-200 cylinders are removed for
servicing.

Cylinders may also be stored in a central location arranged with individual diScharge manifolds &
piping. Such a system may be desirable in certain situations. All cylinders discharging into the same
space must be actuated by a common actuation system to ensure simultaneous discharge.

If a system is designed to protect more than one space, the agent quantity must be sufficient to protect
the largest space. Actuation of different cylinder combinations is possible by using different
combinations of control heads. Also, stop valves must be arranged in the discharge piping to route
agent to the space indicated by the puli station. When actuating such a system, the stop valve for the
space requiring agent must be opened prior to FM-200 cylinder actuation. All systems, except those of
6,000 ft* and under having a suitable horizontal escape, must have a pre-discharge alarm. Also,
ventilation and dampers for the protected space must be secured prior to agent discharge.

/7

{(

Q o o

DISCHARGE NOZZLES

FM-200 CYLINDERS

Figure 3.8.1 - Central storage system with common manifold and discharge piping
(actuation components and EL-checks not shown).
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3.8.2 Storage in Multiple Locations. FM-200 cylinders may be located remotely from each other

(see Figure 3.8.2). Instead of sharing a manifold, the cylinders in this type of system each have
separate piping and nozzle(s).

DISCHARGE
NOZZLE (TYP)

FM-200 CYLINDERS

Figure 3.8.2 - Storage in multiple locations (actuation components not shown).

3.8.3 System Arrangement Schematics. Appendix | contains schematics for three typical
system arrangements using cable, pressure and pneumatic actuation methods. These methods and
their corresponding schematics are detailed below.

3.8.3.1 Cable Actuation. Cable actuation is accomplished with cable pull stations, corner
pulleys, cable and cable operated control heads. Cable operated control heads can be used to

actuate stop valves, if required. See 3.8.3.1.1 for details on the system arrangement using cable
actuation.

3.8.3.1.1 BC-1CG Manual Cable Actuation. This system uses cable actuation to operate CO,
pilot cylinders which then actuate the FM-200 cylinders. The FM-200 cylinders that are actuated by
CO, are close coupled and could also act as master cylinders for additional FM-200 cylinders.
Although a common manifold and piping is shown, FM-200 cylinders in this system could have
separate combinations of manifold and piping. This system provides a discharge delay (30 or 60
second) and siren(s) powered only by the suppression system. This system is configured with two pull
boxes (one controlling the pilot cylinders and the other controlling a stop valve) to provide two separate
and distinct actions for system actuation. Note that Kidde-Fenwal time delays operate only on CO,.
When protecting more than one space with such a system, the designer must install stop valves that
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route agent to the discharge piping of the individual protected spaces. See corresponding sketch in
Appendix |. .

3.8.3.2 Pressure Actuation. Pressure actuation is accomplished with pilot cylinders and
pressure operated control heads. With pressure actuation, FM-200 cylinders are actuated with
pressure operated control heads operating on either CO, or N, pressure. Pressure operated control
heads can be used to actuate stop valves, if required. See 3.8.3.2.1 for details on the system
arrangement using pressure actuation.

3.8.3.2.1 BP-1CG Manual Pressure Actuation. This system uses a nitrogen cylinder with a
lever operated control head to operate CO, pilot cylinders which then actuate the FM-200 cylinders.
The FM-200 cylinders that are actuated by CO, are close coupled and could also act as master
cylinders for additional FM-200 cylinders. Although a common manifold and piping is shown, FM-200
cylinders in this system could have separate combinations of manifold and piping. This system
provides a discharge delay (30 or 60 second) and siren(s) powered only by the suppression system.
This system is configured with a nitrogen pilot cylinder and an in-line ball vaive to provide two separate

and distinct actions for system actuation. Note that Kidde-Fenwal time delays operate only on CO,.
See corresponding sketch in Appendix |.

3.8.3.3 Automatic Actuation. Automatic actuation is accomplished with pneumatic heat
detectors (P/N 841241) and pneumatic control heads. When more than one cylinder is required,
pneumatically actuated cylinders can be arranged in the master and slave cylinder configuration.
Automatic actuation is required when cylinders are stored within the protected space. Typically,
cylinders can only be stored in a protected space when its volume is 6,000 ft3 or less. Time delay and
pre-discharge alarm are not required in protected spaces of 6,000 ft> and less when there is a suitable
horizontal escape. See 3.8.3.3.1 for details on the system arrangement using automatic actuation.

The pneumatic heat detector uses the rate of rise principle in which a sudden increase in temperature
will cause the system to actuate. The heat actuators are located in the protected space and are
interconnected to pneumatic control heads via copper tubing. When the air within the heat detector
heats up - due to a fire within the space - the air expands and builds up pressure in the actuator. The
pressure is then transmitted through copper tubing to the pneumatic control heads. When sufficient
pressure has built up (the amount of pressure ranges from one to six inches of water), the pneumatic
control heads will operate and discharge the system. Pneumatic control heads are fitted with vents so
that slight changes in pressure (due to normal changes in ambient temperature) can be vented to
atmosphere. Heat detector spacing must not exceed 25 feet, center to center, or 625 square feet per
detector. No more than four detectors should be located on a single system.

3.8.3.3.1 AP-1CG Automatic Pneumatic Actuation This arrangement uses a pneumatic heat

detector (P/N 841241) and pneumatic control head with cable pull box. See corresponding sketch ir
Appendix |.
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4, EQUIPMENT INSTALLATION

4.1 General. All Kidde FM-200 equipment must be installed to facilitate proper inspection, testing,
manual operation, recharging and any other required maintenance as may be necessary. Equipment
must not be subject to severe weather conditions or mechanical, chemical, or other damage which
could render the equipment inoperative. Equipment must be installed in accordance with NFPA
Standard 2001, current edition and USCG Rules.

WARNING

THE FM-200 CYLINDER/VALVE ASSEMBLIES MUST BE HANDLED, INSTALLED AND SERVICED
IN ACCORDANCE WITH THE INSTRUCTIONS CONTAINED IN THIS SECTION AND
COMPRESSED GAS ASSOCIATION (CGA) PAMPHLETS C-1, C-6, AND P-1. CGA PAMPHLETS
MAY BE OBTAINED FROM: COMPRESSED GAS ASSOCIATION, 1235 JEFFERSON DAVIS
HIGHWAY, ARLINGTON, VA 22202. FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE
FM-200 CYLINDERS TO VIOLENTLY DISCHARGE, RESULTING IN SEVERE INJURY, DEATH
AND/OR PROPERTY DESTRUCTION.

4.2 DISTRIBUTION PIPING AND FITTINGS

4.21 Threads. Threads on all pipe and fittings must be tapered threads conforming to ANSI

Specification 8-20.1. Joint compound, tape or thread lubricant must be applied only to the male
threads of the joint.

4.2.2 Pipe. Piping must be of non combustible material having physical and chemical
characteristics, such that its integrity under stress can be predicted with reliability. The computer flow
program is only capable of accurately predicting agent flow and nozzle pressure when  utilizing
commercial steel pipe (Schedule 40 or Schedule 80). ‘

4.2.2.1 Ferrous Piping. Galvanized steel pipe conforming to ASTM A-53, Grade A or B, or ASTM A-
106, Grade A, B or C, in accordance with ASME B-31.1 Power Piping Code shall be used. Schedule

40 pipe is acceptable for pipe up to 8 inch. The pressure rating shall be equal to or greater than 620
PSI.

CAUTION
Pipe supplied as dual stenciled A-120/A-53 class F meets the requirements of Class F furnace
welded pipe ASTM A-53 as listed above. Ordinary cast-iron pipe, steel pipe conforming to
ASTM A-120, or nonmetallic pipe must not be used.

4.2.2.2 Piping Joints. The type of piping joint shall be suitable for the design conditions and shall be
selected with consideration of joint tightness and mechanical strength.
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4.2.2.3 Fittings. Class 150 and cast iron fittings must not be used. Fittings used must be a minimum ..

300 Ib. class conforming to ASTM A-197 and have a minimum working pressure of 620 PSI. Flangec
fittings must be 300 Ib. class, American Standard, galvanized forged carbon steel.
Pressure/temperature ratings of the fitting manufacturer must not be exceeded. Teflon tape must be
applied on male threads for threaded fittings.

Concentric bell reducers are the only means for reducing pipe size. Reductions can be made after a
tee or after a union. Where reducers are used at tees, the reducers must be downstream of each tee.
Reductions made after a union are possible only if the next change in direction (tee split) is located a
minimum of 15 nominal pipe diameters downstream of the concentric bell reducer

4.3 Installation of Pipe and Fittings. Pipe and fittings must be installed in strict accordance with
the system drawings and good commercial practices. The piping between the cylinder and the
nozzles must be the shortest route possible, with a minimum of fittings. Any deviations in the routing
or number of fittings must be approved by the design engineer prior to installation.

Piping must be reamed free of burrs and ridges after cutting, welding or threading. All threaded joints
must conform to ANSI B1-20-l. Joint compound or thread tape must be applied only to the male
threads of the joint, excluding the first two threads. Welding must be in accordance with Section IX of
the ASME Boiler and Pressure Vessel Code. Each pipe section must be swabbed clean, using a non-
flammable organic solvent.

All piping must be blown clear with dry nitrogen or compressed air prior to installing the discharge
nozzles.

The piping must be securely braced to account for discharge reaction forces and thermal
expansion/contraction. Care must be taken to insure the piping is not subjected to vibration,
mechanical or chemical damage. All hangers must be UL Listed, must conform to general industry
standards for pipe hangers and conform to ASME B-31.1 Power Piping Code. Refer to ASME B-31.1
for additional bracing requirements.

4.4 Paragraph deleted.

- 4.5 Installation of Check Valves. Install the check valves as shown on the system drawings.
Apply Teflon tape or pipe compound to male threads, excluding the first two threads. Valves greater
than 2 inches in size are provided with flanged outlets. All valves must be installed with the arrow on
the valve body pointing in the proper direction of the flow.

4.6 Installation of Discharge Nozzles. After the system piping has been blown free of debris,
install the discharge nozzles in strict accordance with the system drawings. Orient the nozzles as
shown on drawings. Make certain that the correct nozzle type(s), part number(s) and orifice size(s) are
installed in the proper location(s). See Paragraph 3.3.5 for correct nozzle placement and orientation.
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4.7 Installation of Pressure Actuation Pipe. The pressure actuation pipe must be 1/4 inch
schedule 40 or 80 pipe. The pipe or tubing must be routed in the most direct manner with a minimum
of fittings. Pipe and fittings must be in accordance with the requirements listed in Section 3. Fittings
can be flared or compression type. The pressure-temperature ratings of the fitting manufacturer must
not be exceeded. Piping must be reamed free of burrs and ridges after cutting, threading or flaring.
Upon assembly, pipe must be blown out with dry nitrogen, carbon dioxide or compressed air. Piping
should be securely braced, and isolated from vibration, mechanical, or chemical damage.

4.8 Installation of Valve Outlet Adapter. Install valve outlet adapter (P/Ns 283904, 283905 and
283906) in system piping. Tighten securely.

WARNING

ALWAYS CONNECT VALVE OUTLET ADAPTER INTO SYSTEM PIPING (UNION CONNECTION)
BEFORE CONNECTING TO FM-200 CYLINDER.

49 Installation of Flexible Discharge Hose. Attach flexible discharge hose from system piping
or EL-check in discharge manifold to cylinder valve. Tighten securely. See Figure 4.9.1

WARNING

ALWAYS CONNECT FLEXIBLE DISCHARGE HOSE INTO SYSTEM PIPING BEFORE
CONNECTING TO FM-200 CYLINDER.

- Equipment Installation

TACE OF ©WT FITITNG

CYLMDER | _DIMENSIONS IN_ INCHES _
CAPACIIY A B [}
[ 10 L 14 - 5/R|16-5/4| 1-1/7
20 LB JV4-5/B]16-3/4] 1-1/2
40 L 4-5/8]16-3/4] 1172
70 L 4-5/B]16-3/4] 71/7
12518 [1a-5/8l16-3/4] 112
200 I8 19 21-3/4 2
350 LR 19 21-1/4 2
600 LB [ 29-5/8] 32-3/4] 2-1/2

NOTE:

DIMENSIONS “A” & “0° MUST OF MAMNTAINLD

M OOAM R TO NBTAIN A SMOUTH RADIUS

N FEEXIOLE Lo ’
= = HOSLE MAY PLOUIRE ADAPITR TO CONNFCE TO SYSTEM PIPING

Figure 4.9.1 - Installation of the Flexible Hose Directly into System Piping
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4.10 Installation of Master Cylinder Adapter Kit, Part Number 844895

NOTE
Master cylinder adapter installation can be accomplished safely with a pressurized cylinder

Remove 1/4 inch pipe plug from slave actuation port on master cylinder valve.

Prior to assembling the adapter to the cylinder vaive, apply Permacel No. 412D Teflon tag
male threads on adapter.

Ensure cap is screwed onto adapter outlet port before assembling to the cylinder valve.

Install adapter into slave actuation port on master cylinder valve.
. - Attach label to valve body (See Figure 4.10).

N —

oaw

e FM 200 VALVE

— LABEL PLACED AS SHOWN
&

_~ ADAPTER & CAP
- .~ ASSEMBLY

Figure 4.10 - Installation of Master Cylinder Adapter Kit
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4.11 Installation of FM-200 Cylinder/Valve Assemblies. The FM-200 cylinders should be located
as close to the protected hazard area as possible. The assemblies shall be located in a readily
accessible location to allow for manual actuation and ease of inspection, service and maintenance.
Operating instructions should be provided at the cylinder location (as well as any remote actuation
locations). The cylinders shall be located in an environment protected from the weather, and where
the ambient temperature does not exceed 130°F, nor fall below 32°F. External heating or cooling may
be required to maintain this temperature range. The following installation instructions must be followed
in the exact sequence outlined below to prevent accidental discharge, bodily injury, or property
damage.

4.11.1 Single Cylinder Systems.

WARNING
CYLINDER(S) MUST BE LOCATED AND MOUNTED WHERE THEY WILL NOT BE SUBJECT TO
ACCIDENTAL DAMAGE OR MOVEMENT. SUITABLE PROTECTION TO PREVENT ACCIDENTAL
CYLINDER DAMAGE OR MOVEMENT MUST BE INSTALLED WHEN NECESSARY.

1. Position FM-200 cylinder in designated location. If moisture is likely to be present, locate
cylinder(s) at least 2 inches off the deck and secure in place with two cylinder straps & cradles and
attaching hardware (see Figure 4.11.1). Orient cylinder with vaive outlet angled toward system
piping. Cylinder must be mounted vertically.

2. Remove safety cap from cylinder valve outlet port.

3. Connect 1-1/2, 2 or 2-1/2 inch flexible discharge hose or valve outlet adapter to cylinder outlet port.

NOTE
If valve outlet adapter is used, a union must be installed in the discharge piping.

WARNING
DISCHARGE HOSE MUST BE CONNECTED INTO SYSTEM PIPING BEFORE ATTACHING TO
CYLINDER VALVE.

WARNING
VALVE OUTLET ADAPTER MUST BE CONNECTED INTO SYSTEM PIPING (UNION
CONNECTION) BEFORE ATTACHING TO CYLINDER VALVE.

4. Remove protection cap from cylinder vaive actuation port.
5. Install control head to cylinder valve actuation port.

WARNING
CONTROL HEAD MUST BE IN THE "SET" POSITION (ACTUATING PIN IS IN THE FULLY
RETRACTED OR" SET" POSITION) BEFORE ATTACHING TO FM-200 CYLINDERS IN ORDER TO
PREVENT ACCIDENTAL DISCHARGE.
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STRUCTURAL
SUPPORT
MOUNTING CRADLE
BOLT (TYP)
CYLINDER
STRAP
§¥§395R UNISTRUT
(BY OTHERS)
|
]
D \ |
! DECK
LEVEL

\ | \ N
L LSS LR

Figure 4.11.1 - Single Cylinder Installation (see Fig. 4.11.2 for “D” & “E” dimensions).

4.11.2 Multiple Cylinder System.

WARNING
CYLINDER(S) MUST BE LOCATED AND MOUNTED WHERE THEY WILL NOT BE SUBJECT TO
ACCIDENTAL DAMAGE OR MOVEMENT. SUITABLE PROTECTION TO PREVENT ACCIDENTAL
CYLINDER DAMAGE OR MOVEMENT MUST BE INSTALLED WHEN NECESSARY.

1. Position cylinders in designated location. If moisture is likely to be present, locate cylinders at least
2 inches off the deck and secure each in place with two cylinder straps & cradles and attaching
hardware. Orient cylinders so that valve outlet is angled towards the EL-check vaive in manifoid.
Cylinders must be mounted vertically.

2. Remove safety cap from one cylinder outlet port and connect flexible discharge hose to cylinder
outlet port. Repeat for each cylinder in system.

WARNING

DISCHARGE HOSE MUST BE CONNECTED INTO SYSTEM PIPING BEFORE ATTACHING TO
CYLINDER VALVE.

3. Remove protection caps from cylinder actuation ports.
4. Install control heads to cylinder valve actuation ports.

WARNING
CONTROL HEADS MUST BE IN THE “SET” POSITION (ACTUATING PIN IS IN THE FULLY

RETRACTED OR “SET” POSITION) BEFORE ATTACHING TO FM-200 CYLINDERS IN ORDER TO
PREVENT ACCIDENTAL DISCHARGE.
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BULKHEAD
L

CRADLE
CYLINDER
(TYP) CYLINDER
BOLT SIZE STRAP
(C. TYP)
! I I UNISTRUT
1 | | (BY OTHERS)
5 : | |
E DECK
N i | | | | LEVEL
Kf// SN TS s/ /////ZJ//./7L\
CYLINDER STRAP CRADLE “A” “g” “c” “p” “E”
SIZE PIN P/N
101b 283945 N. A. 8.8 11.0 3/8 7.4 14
201b 283945 N. A. 8.8 11.0 3/8 125 1.4
- 40 1b 283934 N. A. 10.8 13.0 112 104 4.1
70 b 283934 N. A. 10.8 13.0 112 21.9 8.3
1251b 235317 235431 15.0 18.0 3/8 . 20.9 8.3
200 b 292971 292938 155 18.0 3/8 296 12.0
350 1b 281866 281867 18.0 21.0 1/2 36.0 16.0
600 Ib 294651 294652 24.0 27.0 1/2 36.0 16.0

(all dimensions are in inches)

Figure 4.11.2- Multiple Cylinder Installation

4.11.3 Main and Reserve System. Install main and reserve systems as instructed above.

4.12 Installation of Cylinder Straps and Cradles. Install cylinder straps and cradles as shown in
applicable figures. Marine FM-200 cylinder installations must have two straps or brackets per cylinder.

See Figure 4.11.2.

WARNING

CYLINDER STRAPS AND CRADLES MUST BE PROPERLY ANCHORED TO STRUCTURAL

SUPPORTS TO ADEQUATELY SECURE FM-200 CYLINDER(S).
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4.13 Paragraph Deleted
4.14 Installation of Pressure Operated Control Heads (P/N 878737). ( See Figure 4.14).

1. Remove protection cap from FM-200 cylinder actuation port.
2. Install pressure operated control head with flexible actuation hose attached to cylinder actuation
port.
WARNING

ENSURE THAT PILOT LINE IS NOT PRESSURIZED AND ACTUATING PINS ARE IN THE
RETRACTED (SET) POSITION. FAILURE TO FOLLOW THIS PROCEDURE WILL RESULT IN
ACCIDENTAL DISCHARGE OF THE FM-200 CYLINDER WHEN CONTROL HEAD IS INSTALLED
ON CYLINDER VALVE.

[

| SWIVEL NUT

SET ~— | e
OPERATED ~— | 1.250-18

HINEC_ XD

Figure 4.14 - Pressure Operated Control Head
4.15 Paragraph Deleted
4.16 Installation of Cable Operated Control Head (P/N 979469)
The following procedures are to be performed before attaching control head to cylinder valve.

1. Remove protection cap from cylinder actuation port.
Remove cover from control head and take out wheel assembly, cable pipe lock nut and closure
disc.
3. Make sure plunger is below surface of control head body. Position control head at valve control
port with arrow pointing in direction of pull.
Assemble cable pipe lock nut to cable pipe and place cable pipe in position in control head body.
Slide wheel assembly on control cable to proper "SET" position. Tighten set screws securely.
Make sure wheel assembly is at start of stroke.
Cut off excess control cable close to wheel assembly.
Insert closure disc and replace cover on control head. Control head is now armed!

o s

No
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CAUTION
To ensure that manual lever does not snag or trap cable, make sure local manual release lever
is in "SET" position with locking pin and seal wire installed before assembling control head
cover to body.

8. Assemble control head to cylinder valve actuation port. Tighten swivel nut securely.

WARNING
THE CABLE OPERATED CONTROL HEAD (P/N 979469) IS NOT TO BE USED IN CONJUNCTION
WITH THE STACKABLE PRESSURE OPERATED CONTROL HEAD (P/N 878750).
INSTALLATION OF THE CABLE OPERATED CONTROL HEAD ONTO THE ACTUATION PORT OF
THE STACKABLE PRESSURE OPERATED CONTROL HEAD WILL RESULT IN FAILURE OF THE
DEVICES TO OPERATE PROPERLY.

417 Actuation Arrangements, General Information.

All controls and valves for the operation of the system shall be outside the space protected and shall
not be located in any space that might be cut off or made inaccessible in the event of fire in any of the
spaces protected. Controls shall be clearly identified and shall include instructions explaining system
operation. A schematic diagram of the piping layout should be posted at each pull box or stop valve
control, as well as at the FM-200 cylinder location.

When FM-200 cylinders are located in a protected space of 6,000 ft° or less, a system must have
automatic actuation in addition to controls located outside the space.

4.18 Installation of Lever Operated Control Head (P/N 870652).

1. Ensure control head is in the "SET" position with safety pull pin and seal wire intact.
2. Remove protection cap from cylinder vaive actuation port.

3. Using a suitable wrench, assemble control head to cylinder valve actuation port. Tighten swivel
nut securely.

419 Installation of Nitrogen Cylinder (P/N 877940)/Mounting Bracket (P/N 877845).

1. Select an actuation station location in accordance with USCG rules.
Locate nitrogen cylinder mounting bracket in area where cylinder valve assembly and control head
will be protected from inclement weather by a suitable total or partial enclosure, preferably adjacent
to FM-200 storage cylinders.

3. Install mounting bracket clamps and hardware. Install nitrogen cylinder in position in mounting

rack; tighten sufficiently to hold cylinder in place while allowing cylinder enough free play to be
manually rotated.

4. Remove nitrogen cylinder valve protection cap.
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5. Manually rotate cylinder until cylinder vaive discharge outlet is in desired position.

CAUTION
Nitrogen cylinder must be positioned so that control head, when installed, is readily accessible
and cannot be obstructed during manual operation.

5. Securely tighten mounting bracket clamps and hardware.

6. Attach adapter (P/N 6992-0501) and connect nitrogen pilot lines.

7. Remove protective cap from cylinder valve actuation port.

8. Install control head to cylinder valve actuation port; tightening securely.

" WARNING
ENSURE CONTROL HEAD IS IN THE “SET” POSITION {ACTUATING PIN IS IN THE FULLY
RETRACTED OR “SET” POSITION) BEFORE ATTACHING TO CYLINDER VALVE. FAILURE OF
CONTROL HEAD TO BE IN SET POSITION WILL RESULT IN ACCIDENTAL FM-200 SYSTEM
DISCHARGE.

4.20 Instaliation of Pressure Switch (P/N 486536). Pressure switches must be connected to the
discharge manifold or piping in an upright position as shown on the system drawings. Both the
standard and explosion-proof switches have 1/2 inch NPT pressure inlets to connect to the system
piping. The electrical connections are either 1/2 inch conduit knockouts for the standard pressure
switch and 1 inch NPT fittings for the explosion-proof pressure switch.

WARNING
TO PREVENT PERSONNEL INJURY, DE-ENERGIZE ALL ELECTRICAL COMPONENTS PRIOR
TO PRESSURE SWITCH INSTALLATION.

4.21 Installation of Pressure Trip (P/N 874290). Install the pressure trip on the discharge manifold
or piping in the horizontal position as shown on the system drawings. Connect the trip to the piping
with 1/2 inch schedule 40 pipe. The minimum operating pressure required is 75 PSIG. The maximum
allowable load to be attached to the retaining ring is 100 lbs.

4.22 Installation of Manual Pull Station.

1. Locate the remote pull boxes as shown on the system installation drawings and in accordance with
USCG rules.

2. Connect pull boxes to the control heads using 3/8 inch, schedule 40 pipe. Do not run more than
one cable in each pipe run.

3. Install a corner pulley at each change in pipe direction. Do not bend the pipe. A dual-pull
equalizer (P/N 840051) should be installed where one pull box operates two controls. A dual puli
mechanism (P/N 840058) should be installed where two pull boxes operate one control.

4. Beginning at the pull boxes, remove the covers of the first corner pulley. Feed the cable through
the pulley into the 3/8 inch pipe. Connect one end of the cable to the cable fastener in the pull box,
allowing short end to project at least 1/2 inch. Seat cable in groove by pulling on long end. Screw
fastener and cable into handle. Route the other end to the control heads, taking up as much slack
as possible. Attach the end of the cable to the fastener in the control head.
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5. Reattach the corner pulley covers.
6. Check that control head is in "SET" position. Install the control head to the FM-200 cylinder valve.

4.23 Installation of Discharge Indicator (P/N 875553). The discharge indicator must be instalied
on the discharge manifold, either in a vertical or horizontal position. The indicator has a 3/4 inch NPT
male connection. Make certain the indicator stem is in the normal position.

4.24 Installation of Supervisory Pressure Switch (P/N 878709-01).
(See Figure 4.24 for details).
WARNING

PRIOR TO PRESSURE SWITCH INSTALLATION, DE-ENERGIZE ALL ELECTRICAL
COMPONENTS TO PREVENT PERSONNEL INJURY.

NOTE

Installation of the supervisory pressure switch can be accomplished safely on a pressurized
cylinder.

CAUTION
When attaching or removing the supervisory pressure switch-from the cylinder vaive, attach
a wrench to fitting and hold securely while tightening or loosening the pressure switch.

]

—I— WRENCH FLATS

VALVE

SUPERVISORY PRESSURE SWITCH FITTING "A”

PRESSURE SWITCH

© /r-\
E—@ E ELECTRICAL CABLE

/ FOR SWITCH CONNECTION
:‘ \

Figure 4.24 - Installation of Supervisory Pressure Switch
Install the supervisory pressure switch as follows:

Remove cap from switch connection port on FM-200 vaive.
Screw on pressure switch securely using wrench.

Remove switch cover.

Make electrical connections.

Replace switch cover.

s wh =
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4.25 Post Installation Checkout. After FM-200 system installation has been completed, perforn
the following inspections and tests.

1.

2.
3

10.

11.

12.

Verify that cylinders of correct weight and pressure are installed in accordance with installation
drawings.

Verify that cylinder brackets and straps are properly installed and all fittings are tight.

The piping distribution system must be inspected for compliance with the system drawings, NFPA
2001, design limitations within this manual, and the computerized hydraulic calculations associated
with each independent piping and nozzle configuration.

Check that discharge manifold, discharge piping and actuation piping are securely hung. Ensure
all fittings are tight and securely fastened to prevent agent leakage and hazardous movement
during discharge. Means of pipe size reduction and installation position of tees must be checked
for conformance to the design requirements.

The piping distribution system must be cleaned, blown free of foreign material and mspected
internally to prevent the possibility of any oil or particulate matter that may soil the hazard area or
affect the agent distribution due to a reduction in the effective nozzle orifice area.

The system piping should be pressure tested in accordance with the requirements of NFPA 2001
and USCG rules.

Ensure that check valves are installed in the proper location as indicated on installation drawings
and equipment is installed with the arrow pointing in the direction of flow.

Verify nozzles are installed in the correct location and have the correct part number and orifice size
as indicated on installation drawings. Discharge nozzles must be oriented such that optimum
agent dispersal can be achieved. Check nozzle orifices for obstructions.

The discharge nozzles, piping and mounting brackets must be installed such that they will no’
cause potential injury to personnel. Agent must not be discharged at head height or below, where
personnel in the normal work area would be injured by the agent discharge. Agent must not
directly impinge on any loose objects or shelves, cabinet tops or similar surfaces where loose
objects could be propelied upon agent discharge.

For systems with a main/reserve capability, the main/reserve switch must be properly installed
readily accessible and clearly identified.

Manual pull stations must be properly installed, readily accessible, and accurately identified. All
manual stations used to activate FM-200 systems shouid be properly identified as to their purpose.
Particular care should be taken where manual pull stations for more than one system are in close
proximity and could be confused or the wrong system actuated. In this case, manual stations
should be clearly identified as to which hazard area they affect.

Perform pressure switch test outlined in Section 6 for all pressure switches installed.

All acceptance testing shall be in accordance with NFPA 2001 current edition.
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5 OPERATION

5.1 General. Compressed FM-200 liquid is held in the cylinder by a discharge valve. When the
discharge valve is actuated by a control head, the valve piston is displaced, the compressed liquid
escapes through the discharge port of the valve and is directed through the distribution piping to the
nozzles. The nozzles provide the proper flow rate and distribution of FM-200.

5.2 Operating Procedures.

5.2.1 Remote Manual Operation. Operate as follows:

Leave the hazard area quickly.

Proceed to appropriate remote manual pull station for hazard.

Operate manual pull station.
Allow no one to enter the hazard area.

Pwb =

NOTE
The above operating instructions must be posted on display in the protected area. These
instructions should also indicate the cylinder storage location in the event that the cylinders
need to be locally operated during an emergency condition.

5.2.2 Local Manual Operation. Operate as follows:

Leave the hazard area quickly.
Proceed to appropriate FM-200 cylinder(s) for hazard.
Remove safety pull pin from cylinder control head.

Operate lever, following instructions on lever or control head nameplate.
Allow no one to enter the hazard area.

arwN=

NOTE
The above operating instructions must be posted on display in the cylinder storage area.

5.2.3 Automatic Operation. When a system is operated automatically, personnel must evacuate
the hazard area promptly upon hearing the alarm. Make sure no one enters the hazard area.

5.3 Post Fire Operation. After an FM-200 discharge, one must observe all warnings (see below),
before entering the hazard area. Integrity must be maintained to prevent the migration of products of
decomposition to adjacent areas outside of the protected space. After extinguishment, a minimum
agent hold time of 15 minutes must be maintained. When ventilating the protected space of products
of combustion, care should be taken to allow smoke, decomposition products, etc., to clear the vessel,
away from personnel, muster statiors, embarkation areas, etc. Upon arriving in port, qualified fire

suppression system maintenance personnel must perform post fire maintenance as directed in Section
6 of this manual.

WARNING
DO NOT ENTER A HAZARD AREA WITH AN OPEN FLAME OR LIGHTED CIGARETTE. THE
POSSIBLE PRESENCE OF FLAMMABLE VAPORS MAY CAUSE RE-IGNITION OR EXPLOSION.
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. WARNING
ENSURE FIRE IS COMPLETELY EXTINGUISHED BEFORE VENTILATING AREA. BEFORE
PERMITTING ANYONE TO ENTER THE HAZARD AREA, VENTILATE AREA THOROUGHLY OR
USE SELF-CONTAINED BREATHING APPARATUS.

5.4 Cylinder Recharge.

1. Recharge all FM-200 and nitrogen pilot cylinders immediately after use.
2. Return all cylinders to Kidde distributor or other qualified refill agency.
3. Refill in accordance with procedures outiined in Section 6 of this manual.

5.5 Special System Precautions.

5.5.1 Resetting Non-Pressure Operated Control Heads. All electrically operated, cable operated,
pneumatically operated and lever operated control heads must be reset prior to reinstallation on FM-
200 cylinder vailves.

5.5.2 Resetting Pressure Operated Control Heads. Pressure operated and lever/pressure
operated control heads reset themselves only after actuation pressure (either from a pilot cylinder o1
master FM-200 cylinder) is released.

5.5.2.1 Pressure Operated Control Heads Actuated by Pressure from a Master FM-200 Cylinder.
Pressure & lever/pressure operated control heads actuated by pressure from a master FM-20C
cylinder will automatically reset themselves. The master/slave arrangement permits FM-200 pressu:
to back-bleed into the discharge manifold to release the pressure. As a precaution before re-attaching
the pressure operated control head(s) to the FM-200 cylinder control port, ensure that the actuating
pin(s) is/are in the retracted (SET) position.

5.5.2.1 Pressure Operated Control Heads NOT Actuated by Pressure from a Master FM-20(
Cylinder. Pressure & lever/pressure operated control heads NOT actuated by pressure from a maste!
FM-200 cylinder will not automatically reset themselves. In these arrangements, pilot pressure gets
trapped in the pilot manifold upon system actuation which keeps the control head actuating pin(s) ir
the “OPERATED” position. Therefore, before re-attaching pressure operated control heads to the
recharged FM-200 cylinders, the following procedure must be performed to ensure that the pilo
manifold is vented and the control heads have returned to the “SET" position.

1. Remove and reset master control head from the nitrogen pilot cylinder(s). This will automaticalily
vent the pilot manifold and reset the pressure operated control heads.

2. Recharge and reinstall nitrogen pilot cylinders to the correct charged pressure and reinstall maste
control head.

3. Before installing pressure operated control heads on the FM-200 cylinders, ensure that the
actuator pin is in the retracted ("SET") position.

4. Follow all other procedures and cautions as detailed in Section 6 of this manual.
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6. MAINTENANCE

WARNING
FM-200 CARBON DIOXIDE AND NITROGEN CYLINDER VALVE ASSEMBLIES MUST BE
HANDLED, INSTALLED, INSPECTED AND SERVICED ONLY BY QUALIFIED AND TRAINED
PERSONNEL IN ACCORDANCE WITH THE INSTRUCTIONS CONTAINED IN THIS MANUAL AND
COMPRESSED GAS ASSOCIATION (CGA) PAMPHLETS C-1, C-6, G-6 AND P-1. CGA
PAMPHLETS MAY BE OBTAINED FROM COMPRESSED GAS ASSOCIATION, CRYSTAL
SQUARE TWO, 1725 JEFFERSON DAVIS HIGHWAY, ARLINGTON, VA 22202-4102.

WARNING
BEFORE PERFORMING MAINTENANCE PROCEDURES, REFER TO THE MATERIAL SAFETY
DATA SHEETS AND SAFETY BULLETINS IN THE APPENDIX AT THE BACK OF THIS MANUAL

6.1 General. A regular program of systematic maintenance must be established for continuous,
proper operation of all FM-200 systems. A periodic maintenance schedule must be followed and an
inspection log maintained for ready reference. As a minimum, the log must record: (1) inspection

interval. (2) inspection procedure performed, (3) maintenance performed, if any, as a result of
inspection. and (4) name of inspector performing task.

If inspection indicates areas of rust or corrosion are present, immediately clean and repaint the area.
Perform cylinder hydrostatic pressure testing in accordance with Paragraph 6.4 of this manual.

6.2 Preventive Maintenance. Perform preventive maintenance per Table 6.2.

Schedule Requirement Paragraph
Daily Check FM-200 cylinder pressures 6.3.1
Check nitrogen cylinder pressures 6.3.1
Monthly Inspect hazard area system components 6.3.2
Check FM-200 cylinder weights and 6.3.3
pressures
Semi-Annually | Test pressure switch(es) 6.3.4
Check CO, cylinder weight(s) 6.3.4
Every 2 Years | Blow out distribution piping 6.3.5
Test pneumatic detection system 6.3.5
Every 5 Years | FM-200, CO, and nitrogen cylinder and 6.4 and 6.10.1
flexible hose hydrostatic pressure test and/or
inspection

Table 6.2 - Preventive Maintenance Schedule
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6.3 Inspection Procedures

6.3.1 Daily

1. Check FM-200 cylinder pressure gauges for proper operating pressure (See Table 2.3.1.3). If
pressure gauge indicates a pressure loss (adjusted for temperature) of more than 10% recharge
with nitrogen to 360 PSIG at 70°F (24.8 bars gage at 21°C) . Remove and recharge cylinder as
instructed in Paragraphs 6.6 and 6.9.

2. Check nitrogen cylinder for proper operating pressure. If pressure loss (adjusted for temperature)
exceeds 10%, recharge with nitrogen to 1800 PSIG at 70°F (124 bars gage at 21°C) (See Figure
6.10).

6.3.2 Monthly

1. Make a general inspection survey of all cylinders and equipment for damaged or missing parts. [f
equipment requires replacement, refer to Paragraph 6.5.3.

2. Ensure access to hazard areas, manual pull stations, discharge nozzles, and cylinders are
unobstructed and that there are no obstructions to the operation of the equipment or distribution of
FM-200 agent.

3. Inspect 1/4-inch flexible actuation hoses for loose fittings, damaged threads, cracks, distortion-—-.
cuts, dirt, and frayed wire braid. Tighten loose fittings, replace hoses having stripped threads ¢
other damage. If necessary, clean parts as directed in Paragraph 6.5.1. Inspect adapters,
couplings and tees at FM-200 cylinder pilot outlets for tightness. Tighten couplings if necessary.
Replace damaged parts.

4. Inspect FM-200 cylinder pressure oberated control heads for physical damage, deterioration,
corrosion, distortion, cracks, dirt and loose couplings. Tighten loose couplings. Replace damaged

caps. Replace control head if damage is found. If necessary, clean as directed in Paragraph
6.5.1.

5. Paragraph deleted.

6. Inspect FM-200 cylinder and valve assembly for leakage, physical damage such as cracks, dents,
distortion, and worn parts. Check burst disc and pressure gauges for damage. Replace damaged
gauges or burst disc per Paragraph 6.8.4. If gauge pressure is not normal (360 PSIG at 70°F
[24.8 bars gage at 21°C]), remove and recharge cylinder as instructed in Paragraphs 6.6 and 6.9.
If damaged parts are found on FM-200 cylinder or cylinder valve, replace FM-200 cylinder. [f
necessary, clean cylinder and associated parts as directed in Paragraph 6.5.1.

7. Inspect FM-200, CO, and nitrogen cylinder brackets, straps, cradies and mounting hardware for
loose, damaged, or broken parts. Check cylinder brackets, straps. and associated parts for
corrosion, oil, grease, grime, etc. Tighten loose hardware. Replace damaged parts. If necessary,
clean as directed in Paragraph 6.5.1.
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8. Inspect flexible discharge hoses for loose fittings, damaged threads, cracks, rust, kinks, distortion,

dirt and frayed wire braid. Tighten loose fittings and replace hoses with stripped threads. If
necessary, clean as directed in Paragraph 6.5.1.

9. Inspect CO, and nitrogen actuation lines and support brackets for continuity, physical damage,
loose fittings, distortion, cracks or cuts. Tighten loose fittings. Replace damaged parts. If
necessary, clean as directed in Paragraph 6.5.1.

10. Inspect discharge nozzles for dirt and physical damage. Replace damaged nozzles. If nozzles are
dirty or clogged, refer to Paragraph 6.5.2.

CAUTION
Nozzles must never be painted. A part number is located on each nozzle. Nozzles must be
replaced by nozzles of the same part number. Nozzles must never be interchanged since
random interchanging of nozzles could adversely affect proper FM-200 distribution and
concentration level within a hazard area.

11. Inspect all manual pull stations for cracks, broken or cracked glass plate, dirt or distortion. Inspect
station for signs of physical damage. Replace damaged glass. Replace station if damage is
found. If necessary, clean as directed in Paragraph 6.5.1.

12. Inspect pressure switches for deformations, cracks, dirt or other damage. Replace switch if
damage is found. If necessary, clean switch as directed in Paragraph 6.5.1.

6.3.3 Weighing FM-200 Cylinders. Weigh 10 through 600 Ib. FM-200 cylinders as follows: .

WARNING
INSTALL PROTECTION CAP ON FM-200 CYLINDER VALVE ACTUATION PORT AND SAFETY
CAP ON CYLINDER VALVE OUTLET PORT.

WARNING
DISCONNECT ALL CYLINDER CONTROL HEADS, DISCHARGE HOSES, AND FLEXIBLE PILOT
HOSES TO PREVENT ACCIDENTAL SYSTEM DISCHARGE.

1. Remove cylinder(s) as instructed in Paragraph 6.6.

2. Place cylinder(s) on scale.

3. Record weight and date on record card and attach to FM-200 cylinder. The gross weight and tare
(empty) weight are metal stamped on the FM-200 cylinder valve label. Therefore, subtract tare
weight from the gross weight to determine net weight of original charge. Then, subtract tare weight
from scale reading to determine net weight of FM-200 agent remaining in FM-200 cylinder. If
recorded agent net weight is less than 95% of original charge net weight, replace cylinder with fully
charged FM-200 cylinder (refer to Paragraph 6.6).

4. If cylinder weight meets requirements, reinstall cylinder (see Paragraph 6.7).
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6.3.3.1 Cylinders Equipped with Flexible Tape Liquid Level Indicator. Determine FM-200
weight of 200, 350 and 600 Ib. cylinders equipped with flexible tape liquid level indicator as follows.
This procedure can be performed without removing the FM-200 cylinders from the system. See
Component description sheet K-2110 for more detail.

1. Remove the protective cap to expose the tape.

2. Raise the flexible tape slowly until it latches.

3. Note the reading at the point where the tape emerges from the fitting .

4. To determine the final, more precise reading, repeat the above procedure except when a point

is reached approximately two inches before the tape is expected to latch, raise the tape very
slowly until it latches.

5. While supporting the weight of the tape, record the liquid level measurement.
CAUTION
Take care not to pull the flexible tape upwards after it latches.
6. Check the ambient temperature where the FM-200 cylinders are stored, record temperature.
7. Refer to the appropriate calibration charts (Figures 6.3.1, 6.3.2 and 6.3.3) and locate the level

reading on the flexible tape scale. Trace horizontally to the right to the appropriate temperature
plot. Read the weight of FM-200 from the scale at the bottom of the chart. Record the weight
and date on the record tag attached to the cylinder. '

8. After the reading is taken, carefully push the tape down into the liquid level housing. Replace
protective cap.

NOTE
If the weight measured using the liquid level indicator signifies that the cylinder should be
recharged, it is recommended that the cylinder first be removed from service and the weight
loss verified by using a weigh scale prior to recharging.

All FM-200 cylinders must be filled or recharged by weight using a platform scale or equivalent. If
weight loss is more than 5% of the FM-200 charge, the unit must be recharged.
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Flexible Tape Reading - Inches
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Flexible Tape Reading - Inches
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6.3.4 Inspection Procedures, Semi-Annual

6.3.4.1 Pressure Switch Test. Perform pressure switch test as follows:

1. Contact appropriate personnel and obtain authorization for shutdown.
: Ensure that hazard area operations controlled by pressure switch are operative.
3. Manually operate switch by pulling up on plunger and verify that hazard area operations

controlled by pressure switch shut down.

Return pressure switch to "SET" position.

Re-activate all systems shut down by pressure switch (power and ventilation systems,
compressors, etc.).

o

6.3.4.2 Weighing CO, Cylinders
WARNING

THE CARBON DIOXIDE CYLINDERS ARE EQUIPPED WITH A HIGH RATE DISCHARGE VALVE,
WHICH WHEN ACTUATED, WILL OPEN, REMAIN OPEN AND CANNOT BE CLOSED.
ACCIDENTAL ACTUATION OF THE DISCHARGE VALVE ON AN UNSECURED, DISCONNECTED
CYLINDER WILL RESULT IN A DISCHARGE THRUST CAPABLE OF PROPELLING THE
CYLINDER TO VELOCITIES THAT WILL CAUSE SEVERE PROPERTY DAMAGE AND BODILY
INJURY. IT IS, THEREFORE, EXTREMELY IMPORTANT THAT THE EXACT SEQUENCE OF
CYLINDER REMOVAL ALWAYS BE FOLLOWED. FURTHER CYLINDER REMOVAL OR
CYLINDER REPLACEMENT MUST ALWAYS BE SUPERVISED TO ASSURE FULL COMPLIANCE
WITH THE INSTRUCTIONS IN THIS MANUAL.

1. Remove control heads at the coupling nut only.
2. Disconnect flexible hose from discharge head.
3. Loosen cylinder framing so cylinders are free.

4. Hook scale on weighing angle and slip yoke under discharge head. Adjust lever as shown in Figure
6.3.4.2.

90-FM200M-021
Version 1.0 May 1998

56 Change 1



KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Instaliation, Operation, and Maintenance Manual for Marine FM-200 Systems
US Coast Guard Rules

A

21"
(533mm)
NOT INCLUDING CLEARANCE
OPERATOR

v

WEIGHBAR

BN

INITIAL

A/—
f‘ /_ FINAL POSITION

WEIGHING SCAL

8.25" (210mm) DIA
Nd ROTATED 90 DE

FOR CLARITY

POINTER
POSITION

SCALE IS
CALIBRATED IN
POUNDS

¥~ FINGER GRIP

/ RING

b\\_/\ CARBON DIOXIDE

Figure 6.3.4.2 Weighing Carbon Dioxide Cylinder Using Scale P/N 982505

5. Pull down until cylinder is just clear of floor and lever is horizontal.

6. Read weight directly off scale (scale is calibrated to take care of leverage). Empty cylinder weight is
stamped on the cylinder valve body; therefore, deduct empty weight from scale reading. Also,

deduct 3.75 Ibs. for weight of discharge head. The result is the amount (charge weight) of liquid
carbon dioxide in the cylinder.

7. If charge weight loss exceeds 10%, forward charged cylinder WITH DISCHARGE AND CONTROL
HEADS REMOVED AND SAFETY CAP AND PROTECTION CAP INSTALLED to a recognized
Kidde-Fenwal, Inc. distributor.

8. After all carbon dioxide cylinders have been weighed, tighten clamps, reconnect flexible hose from

discharge head, and reinstall control heads on cylinders. Tighten control head coupling nuts
securely.

CAUTION
All control heads must be removed from FM-200 cylinders and nitrogen pilot cylinders prior to
testing to prevent accidental cylinder discharge.
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6.3.5 Inspection Procedures - 2 Year
6.3.5.1 Blow Out All Distribution Piping

WARNING
DO NOT USE WATER OR OXYGEN TO BLOW OUT PIPE LINES. THE USE OF OXYGEN IS
ESPECIALLY DANGEROUS AS THE POSSIBLE PRESENCE OF EVEN A MINUTE QUANTITY OF
OIL MAY CAUSE AN EXPLOSION.

Remove any nozzles from piping to aliow any foreign matter to blow clear.
Remove all pressure operated control heads from FM-200 cylinders.

N -

WARNING
DO NOT DISCONNECT PRESSURE OPERATED CONTROL HEAD FROM FLEXIBLE HOSE.
ACCIDENTAL DISCHARGE OF FM-200 SYSTEM WILL CAUSE FLEXIBLE HOSE WITHOUT
CONTROL HEAD ATTACHED TO WHIP AROUND, RESULTING IN POSSIBLE EQUIPMENT
DAMAGE AND SEVERE BODILY INJURY TO PERSONNEL.

3. Open distributing valves and keep open long enough to ensure cleanliness of pipe.
4. Blow out all distribution piping with air or nitrogen to ensure that it is not obstructed.
5. Reconnect all control heads.

6.3.5.2 Pneumatic Detection System Tests
CAUTION

Before conducting any of the tests outlined below, remove the pneumatic control heads from the
cylinders.

WARNING
WHEN DISCONNECTING CONTROL HEADS (TANDEM MOUNTED) DO NOT LET THE HEADS
TURN (IF INTERCONNECTING CABLE HOUSING IS A LOOSE FIT), THIS WILL PREVENT
ACCIDENTAL DISCHARGE.

6.3.5.2.1 Pneumatic Control Head Test (pressure setting - see Figure 6.3.5.2.1)
1. Connect the test fitting of the manometer test set to the diaphragm chamber of the control head.

2. Make certain sufficient clearance is provided at mounting unit so control head will not be damaged
upon operation.

3. If control head has been operated, reset by placing screwdriver in reset stem and, turning
clockwise until stem locks in position (with arrow on reset stem lined up with "SET" arrow on
nameplate).

4. NOTE: Slight resistance will be met just before stem locks.
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5. Use manometer test set P/N 840041 (see Figure 7-4) and
water level in both tubes is exactly at the zero mark. (The
system).
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pour water into the open tube until the
test set is not furnished as part of the

Close off the rubber "A" by squeezing tightly with the fingers or use a crimp clamp, and then apply

pressure by gradually squeezing the rubber bulb "C." The control head must operate at the factory

pressure setting plus or minus the 10% tolerance allowed.
control head is the difference, in inches, between the water

The pressure required to operate the
levels in the two tubes, and is equal to

twice the reading of either tube, i.e., 3 inches both tubes or 1-1/2 inches on one tube.

CAUTION

After the control head has operated, be sure to release rubber tube "A" first before allowing the rubber
bulb "C" to expand to normal; otherwise water may be sucked into the tubing and control head, causing

serious problems.
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Figure 6.3.5.2.1 Manometer Test Set, P/N 840041
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6.3.5.2.2 Control Head Vent Test (see Figure 6.3.5.2.2)

Before disconnecting manometer from the control head, the vent must be tested. To test the vent for
correct calibration, perform the following steps:

1.

Squeeze rubber bulb "C" about halfway or enough to achieve sufficient vacuum for test, then close
tube "A" by pinching with fingers or crimp clamp.

Let bulb expand gradually to its normal shape. This creates a partial vacuum, causing the water
level to change, indicating inches of vacuum applied to the control head (the vacuum must be more
than a minimum of 3 inches in order to observe drop from 3 inches to 1 inch).

The water column will recede to "0" level as air passes through the vent. The time required
(number of seconds) for the water column to recede 2 inches reading from 3 inches to 1 inch on
both legs or 1 1/2 inch to 1/2 inch on either leg is the number of the vent (the calibrated rate of
flow), i.e., if the time required to pass the above amount of water is 5 seconds the control head vent
is "No. 5." When vents are tested, the time will vary due to the added volume in the control head
diaphragm chamber. A No. 5 vent may test at 5-7 seconds, which is acceptable. If a vent time
reads much higher, it will increase system sensitivity and may not be acceptable. Table 6.3.5.2.2
shows the acceptable times allowed when testing for vent sensitivity using manometer method with
vent installed in the control head.

Control Head Vent Setting Allowable Time (Seconds)
40 seconds 40 - 60
20 seconds 20-27
10 seconds 10-15
5 seconds 5-7

Table 6.3.5.2.2 Pneumatic Control Head Calibration Chart

Repeat above procedure for testing tandem control head if installed. Since there is no vent in the
tandem control head, the vacuum must hold (same as tubing tightness test).

4.

Disconnect manometer test set from the control head (test fitting "A"). Reset the control head by
turning the reset stem to its "SET" position.

Note: For accuracy, Kidde-Fenwal, Inc. manometer test set, P/N 840041, must be used.

6.3.5.2.3 Test for Leakage of System Tubing and Detectors

1.

Connect the test fitting of the manometer to the pneumatic detector tubing (at the control head
connection nut).
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Squeeze the rubber bulb "C" fully and then close off the open rubber tube "A." Very gradually,
release the rubber bulb to its normal shape. This will cause the water level in the two tubes to
change, at which time a maximum vacuum will develop. Hold a minimum 8 inch vacuum (difference
between two sides of "U" tube, or 4 inches on each side of "U" tube).

If all connections are absolutely tight, the water level will remain in the position taken in Paragraph
2 above and will not change as long as the rubber tube "A" is held closed. Observe the level of the
water for at least one minute and then release the rubber tube "A." It is absolutely essential that the
water level remain the same as long as the rubber tube is held closed. Even a slow, steady fall of
the water level is serious, for it indicates a leak which may prevent automatic operation of the

system. Disconnect the test set from the detector tubing. After tests have been completed, reset
the control heads.

WARNING
WHEN USING HOT OR BOILING WATER, EXERCISE CARE WHEN IMMERSING THE
ACTUATING CHAMBER. DO NOT STAND DIRECTLY BENEATH THE CONTAINER.

Functional Test of System. Hold a container of hot or boiling water under the heat detector,
immersing the actuating chamber in the water. At least 50% of the detector must be immersed. The
water must be at least 100°F above the ambient temperature. Note the time between the
application of the hot water to the detector and the operation of the control head. The control head
must operate in approximately 15 seconds. Do not apply heat for more than 15 seconds. The
detector is not functioning if the control head has not operated within this time.

When testing two control heads connected in tandem, both may not operate simultaneously. Both
control heads must operate within 15 seconds if the heat is sustained.

The heat test must be performed on each heat detector. Between each test, wait about five
minutes for the system to return to normal, and then reset the control head. To reset, insert
screwdriver in the reset stem and turn clockwise until the stem locks in position with the arrow or

reset stem lining up with the "SET" arrow on the nameplate (slight resistance will be met just before
the stem locks).

If the application of heat does not cause the control head to operate within 15 seconds, remove the
container of water and investigate cause:

a. Heat differential was inadequate.

b. Leakage in the tubing system (tubing connections not tight).
¢. Obstruction in the tubing.

6.3.5.24 Troubleshooting of Pneumatic Detection System

Failure of system to operate pneumatic detection system testing when applying heat to the detectors
may be caused by: insufficient heat applied, obstructions in tubing, or leaks in system. The manometer
can be used to assist in troubleshooting the system as follows:
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1. install manometer in system tubing at pneumatic control head connection. Replace unic
connection with a control heat "T." Close open tube "A" of the manometer (see Figure 7-8) with
crimp clamp. The manometer is now an integral part of the system and provides a visual record of
pressure to which system is subjected by heat or cold at the detector.

2. The installation of the manometer as described above provides a visual indication of the pressure
buildup within the system and will assist in determining if there is sufficient or insufficient pressure
buildup during test of the system.

6.4 Inspection and Re-test Procedures for FM-200 Cylinders. FM-200 cylinders shall be
inspected and tested in accordance with the requirements of Enclosure (1) of USCG Navigation and
Inspection Circular (NVIC) 3-95. Enclosure 1, Guidelines for Periodic Inspection and Testing of Steel
Halon Storage Cylinders, shall be used with the with the following modifications: Substitute “FM-200"
for “halon” and “NFPA 2001” for “NFPA 12A."

CAUTION
These guidelines do not apply to cylinders containing commodities other than FM-200.

All Kidde FM-200 cylinders are designed, fabricated, and factory tested at 1000 PSIG (68.9 bars
gage) in compliance with DOT CFR 49 4BA-500 or 4BW-500 as stamped on each cylinder.

6.4.1 Annual Inspections. Cylinders weights or liquid levels shall be checked annually as
described in NVIC 3-95, Enclosure (1). -

6.4.2 Five Year Inspections. FM-200 cylinders continuously in service without discharging shall be
removed from mounting racks and given a complete external inspection every five years. This shall
be effective 12 years after commissioning of the system or five years after the latest hydrostatic test,
whichever is later. See table 6.4.2. The visual external inspection shall be made in accordance with
the Compressed Gas Association (CGA) pamphlet C-6, Section 3 except that the cylinders need not
be emptied (tare weight need not be measured) and cylinders shall not be stamped while under
pressure. Cylinders weights or liquid levels shall be checked at this time. Cylinders that have been
become discharged, damaged, rejected or condemned shall be removed from service. Before
cylinders may be placed back in service, they must be inspected, tested or reconditioned in
accordance with the provisions of 49 CFR 173 as if they were being used as shipping containers.
See NVIC 3-95, Enclosure (1) for more details.
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Re-test Method First Re-test | Subsequent | Special Marking
Due (Yrs) Re-test Due
(Yrs)
Full hydrostatic test including Re-test Date
determination of cylinder 12 5 Month/Year
expansion
External visual inspection per Re-test Date
Paragraph 173.34(e) (10) and 12 5 Followed by "E"
CGA Pamphlet C-6, Section 3

Table 6.4.2 - Test table

6.4.3 Flexible Hoses. In accordance with NVIC 3-95, Enclosure (1), flex hoses shall be visually
examined annually for damage. If visual examination shows any deficiency, the hose shall be
replaced or tested. Flex hoses shall be inspected and tested in accordance with NFPA 2001,

paragraph 4-3.1 except that hydrostatic testing shall be performed every 12 years in lieu of every 5
years.

6.4.4 Records. In accordance with NVIC 3-95, Enclosure (1), records of all inspections and tests

shall be maintained on the vessel and shall be available for inspection. See NVIC 3-95 for more
details.

6.5 Service

6.5.1 Cleaning. Remove dirt from metallic parts using a lint-free cloth moistened with dry cleaning
solvent. Dry parts with clean, dry, lint-free cloth or air blow dry. Wipe non-metallic parts with clean,
dry lint-free cloth. Remove corrosion with crocus cloth.

6.5.2 Nozzle Service. Service nozzles after use as follows:

1. Clean outside of nozzles with rag or soft brush.

2. Examine discharge orifices for damage or blockage. If nozzles appear to be obstructed,
unscrew nozzles and clean by immersing in cleaning solvent and drying thoroughly with fint-
free cloth. Replace damaged nozzles. Nozzles must be replaced with same part number in
same location. See Paragraph 3.3.5 for correct nozzle placement and orientation.

6.5.3 Repairs. Replace all damaged parts found during inspection. Replacement procedures for
FM-200 cylinders are provided below. Since replacement for other system components are similar,
refer to installation drawings and FM-200 system assembly drawings for guidance.

FM-200 cylinders must be recharged when cylinder pressure gauge indicates pressure is below
normal (360 PSIG at 70°F [24.8 bars gage at 21°C]), immediately after use, or a loss in weight in
excess of 5% of the original charged net weight or loss of pressure (adjusted for temperature) of more
than 10%
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6.6

Removing FM-200 Cylinder. Remove FM-200 cylinder as follows:

WARNING

DO NOT DISCONNECT FLEXIBLE DISCHARGE HOSE OR VALVE OUTLET ADAPTER PRIOR
TO REMOVING PRESSURE AND ELECTRIC CONTROL HEADS FROM FM-200 CYLINDERS.

BEFORE REPLACING A FM-200 CYLINDER IN A HAZARD AREA GROUP, ENSURE PILOT LINE
IS COMPLETELY VENTED OF ALL PRESSURE.

6.6.1

1.

hw

o o

6.6.2

Single Cylinder System

Remove supervisory pressure switch (where installed) by removing switch cover and
disconnecting electrical connection at switch. Unscrew switch from cylinder valve and install
protection cap on switch connection port.

Disconnect swivel nut on control head from cylinder valve actuation port. Remove control
head from FM-200 cylinder.

Install protection cap on FM-200 cylinder valve actuation port.

Remove valve outlet adapter or loosen swivel nut and remove flexible discharge hose from
discharge outlet port adapter.

Immediately install safety cap on cylinder valve outlet port.

Remove cylinder strap. Remove FM-200 cylinder from bracket. Weigh cylinder using platform
scale.

Multiple Cylinder System.

WARNING
REMOVE ALL CONTROL HEADS FROM FM-200 CYLINDERS.

Remove supervisory pressure switches (where installed) by removing switch cover and
disconnecting electrical connection at switch. Unscrew switch from cylinder valve and install
protection cap on switch connection port.

Disconnect swivel nut on pressure operated control heads from cylinder vaive actuation port.
Remove control heads from all FM-200 cylinder vaives leaving flexible actuation hose or
tubing attached to the pressure operated control heads.

Immediately install protection cap on FM-200 cylinder valve actuation port(s).

Remove tubing from master cylinder adapter on master cylinder (if used).

WARNING

TO PREVENT INJURY IN THE EVENT OF DISCHARGE, MASTER CYLINDER ADAPTER CAP
MUST BE INSTALLED ON ADAPTER WHENEVER TUBING IS NOT CONNECTED TO MASTER
CYLINDER VALVE. UNDER NO CIRCUMSTANCES IS THE PROTECTION CAP TO BE
REMOVED FROM ITS CHAIN.
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5. Immediately install protection cap on master cylinder adapter port.
6. Loosen swivel nut and remove flexible discharge hose from discharge outlet port.
WARNING

TO PREVENT POSSIBLE INJURY TO PERSONNEL, ALL CYLINDERS MUST HAVE SAFETY

CAPS INSTALLED IMMEDIATELY IN OUTLET PORTS WHEN DISCHARGE HOSES OR VALVE
OUTLET ADAPTER IS DISCONNECTED.

Immediately install safety cap in cylinder vaive outlet port.

7
8. Remove attaching hardware or cylinder straps. Remove FM-200 cylinder from bracket. Weigh
cylinders using platform scale.

6.7 Installing FM-200 Cylinder. Install FM-200 cylinders as foliows:

6.7.1 Single Cylinder System.

1. Position FM-200 cylinder in designated location. Secure in place with cylinder strap or wall

bracket and mounting hardware. Orient cylinder with valve outlet angled toward cylinder
discharge piping (refer to installation drawings).

WARNING
DISCHARGE HOSES OR VALVE OUTLET ADAPTERS MUST BE CONNECTED INTO SYSTEM
PIPING (UNION CONNECTION) BEFORE ATTACHING TO CYLINDER VALVES.

2. Remove safety cap from cylinder valve outlet port.
3. Immediately reconnect valve outlet adapter or flexible discharge hose to cylinder outlet port.
4. Remove protection cap from FM-200 cylinder actuation port.

WARNING

CONTROL HEAD MUST BE IN “SET” POSITION (ACTUATING PIN IS IN THE FULLY
RETRACTED OR “SET” POSITION) BEFORE ATTACHING TO CYLINDER VALVE TO PREVENT

ACCIDENTAL DISCHARGE. OBSERVE THAT THE ACTUATING PIN HAS MOVED TO ITS FULLY
RETRACTED POSITION.

5. Install control head.
6 If required, install supervisory pressure switch as instructed in Paragraph 4.19.

6.7.2 Multiple Cylinder System.

1. Position FM-200 cylinders in designated location. Secure in place with cylinder straps or wall
brackets and mounting hardware. Orient cylinders with valve outlets angled towards cylinder
discharge piping (refer to system installation drawings).

WARNING
DISCHARGE HOSES OR VALVE OUTLET ADAPTERS MUST BE CONNECTED INTO SYSTEM
PIPING (UNION CONNECTION) BEFORE ATTACHING TO CYLINDER VALVES.
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2. Remove safety caps from cylinder valve outlet ports. -

3 Immediately reconnect flexible discharge hoses or valve outlet adapters to cylinder vaive
outlet ports.

4, Remove protection cap from master cylinder adapter port (if used) and reconnect tubing to
slave port on master cylinder. Tighten swivel nut.

5. Remove protection caps from FM-200 cylinder valve actuation ports.

WARNING

CONTROL HEADS MUST BE IN" SET" POSITION BEFORE ATTACHING TO CYLINDER VALVE.
CONTROL HEAD IN RELEASED POSITION WILL CAUSE DISCHARGE OF FM-200 CYLINDER
UPON INSTALLATION TO CYLINDER VALVE.

6. Reinstall pressure operated control heads with flexible actuation hoses or tubing on cylinder
valve actuation ports. Tighten swivel nuts. ,
7. If required, install supervisory pressure switches as instructed in Paragraph 4.19.

6.8 Post Fire Maintenance.

6.8.1 FM-200 Valve Inspection and Service. Inspect and service the FM-200 valve as follows:

IMPORTANT
Because of the tendency of FM-200 to dissolve and wash out lubricant, it is necessary to inspect and
service certain components in the FM-200 valve assembly prior to recharging the cylinder/valve
assembly. Part numbers for items which may require replacement are listed below.

6.8.2 Valve Disassembly (Refer to Figure 6.8.1, Table 6.8.1).

WARNING
PRIOR TO VALVE REMOVAL, MAKE CERTAIN THAT ALL PRESSURE HAS BEEN RELIEVED
FROM THE CYLINDER. TO RELIEVE ANY REMAINING PRESSURE, DEPRESS THE PRESSURE
SWITCH SCHRAEDER VALVE UNTIL ALL PRESSURE IS RELIEVED.

1. Remove valve with siphon tube from cylinder.

2. Remove O-ring (Item 4). Examine O-ring for cuts or nicks; replace if necessary. Prior to
reinstalling O-ring, apply lubricant.

3. Remove valve cap (item 5), spring (ltem 7), and piston assembly (item 6).

NOTE
All internal components of FM-200 valves are removed from the top of the assembly. However, if

there is excessive piston O-ring friction, it may be necessary to remove the siphon tube and press the
piston assembly out from the bottom.
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4. Remove O-rings (ltem 1) and (Item 2) and examine for cuts or nicks; replace if necessary.
Examine O-ring grooves for foreign matter. Prior to reinstalling the O- rings, apply iubricant.

5. Examine the exposed surface of O-ring (ltem 3) for nicks or cuts. Also, ensure that the O-
ring protrudes a minimum or .020 in. (0.5 mm) above the conical seating surface of the piston
assembly. Replace this O-ring if necessary by removing the seat retainer (Item 8). Before re-
assembly, apply lubricant to the O-ring.

6. Examine the valve core pin (ltem 9) for any evidence of bending or other damage. Depress
the pin and make certain it snaps back freely. Replace valve core if necessary using standard

Schraeder core wrench. When reinstalling a new Schraeder core element, torque to 1-1/2to 3
in. lbs. ,

CAUTION
After reinstalling a Schraeder core, the distance from the top of the core pin to the control
head seating surface must fall between the dimensions of 0.515" to 0.565" (13 mm to 14 mm)
when in the "shut" or non-actuated position (See Figure 6.8.1).

Figure 10-125 Ib. 200-350 Ib. 600 Ib.
Item Description Cylinders Cylinders Cylinders
Number
1 "O"-Ring, Cap 5661-0225 5661-0230 5661-0234
2 "0"-Ring, Piston 5661-0325 5661-0330 5661-0334
3 "O"-Ring, Seat 5661-0215 5661-0326 5661-0331
4 "O"-Ring, Neck 5661-0932 5661-0335 5661-0339
9 Schraeder Core 220278 220278 220278
11 Back-Up Ring 554003-250 554003-300 554003-340
Other Materials
Lubricant Parker Seal Co. Super-O-Lube or equivalent
Loctite Sealant Loctite Corp. Sealant, Grade CV or equivalent
Locquic Primer Loctite Corp. Primer, Grade N or equivalent

Table 6.8.1 - Valve Components
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Figure 6.8.1 - Valve Assembly
6.8.3 Valve Assembly (Refer to Figure 6.8.1).
1. Install O-ring (Item 2) in piston groove.

CAUTION
Make certain that the Teflon backup ring is below this o-ring as shown in Figure 6.8.1.

2. Press piston (ltem 6) back into valve body.

3. Install spring (Item 7).

4 Install o-ring (Item 1) onto groove in valve cap, screw cap onto vaive body and torque to 250
in. Ibs. (288 kg).

5. If it was necessary to remove siphon tube for valve disassembly, wire brush the siphon tube
threads to remove the old Loctite residue.

6. Apply a film of Loctite primer to the siphon tube threads and allow 3 to 5 minutes to dry.

7. Apply a fiilm of Loctite sealant to threads and reinstall siphon tube.

6.8.4 Safety Disc Replacement (Refer to Figure 6.8.2).

1. Remove safety disc retainer (ltem 3) with safety disc (Iltem 2) and safety disc washer (ltem 1)
from valve body. Discard safety disc and washer.
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2. . Assemble safety disc retainer (ltem 3) with new safety disc (Item 2) and safety disc washer
(Item 1) to valve body. Torque to appropriate value listed below .

WARNING
NEVER INSTALL ANY TYPE DISC OTHER THAN SPECIFIED ABOVE FOR THE APPROPRIATE
CYLINDER. THE INSTALLATION OF THE INCORRECT DISC COULD RESULT IN VIOLENT
RUPTURE OF THE CYLINDER AND SERIOUS INJURY TO Personnel.

FM-200 VALVE

SAFETY DISC

PARTS

(3

Figure 6.8.2 - Safety Disc Replacement

CAUTION

FM-200 cylinders may require re-test before recharge (see Paragraph 6.4 for details regarding
cylinder re-test).

Cylinder Size Safety Disc Safety Disc Washer Torque Value
Part Number Part Number
10-125 |bs. 242461 294500 33 ft. Ibs.
200-350 Ibs. 264925 220360 38 ft. Ibs.
600 Ibs. 264929 220362 48 ft. Ibs.
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6.9 Recharging FM-200 Cylinders

CAUTION

FM-200 cylinders may require re-test before recharge (see Paragraph 6.4 for details regarding
cylinder re-test).

DANGER

UNDER NO CIRCUMSTANCES WHILE PERFORMING EITHER CYLINDER RECHARGE OR LEAK
TEST SHOULD A CHARGED CYLINDER BE ALLOWED TO FREE STAND WITHOUT EITHER
THE CHARGING APPARATUS ATTACHED OR THE SAFETY CAP INSTALLED. WHENEVER
THESE DEVICES ARE NOT INSTALLED, A CHARGED CYLINDER MUST BE SECURELY
CLAMPED TO A RIGID STRUCTURE CAPABLE OF SUSTAINING THE FULL THRUST THAT
WOULD RESULT SHOULD THE VALVE INADVERTENTLY OPEN. THE CLAMPING DEVICE AND
SUPPORTS MUST BE CAPABLE OF WITHSTANDING A THRUST FORCE OF 1800 LBS. (816.5
KG.). THIS APPROXIMATES THE THRUST FORCE GENERATED OUT OF THE FM-200
CYLINDER VALVE OUTLET ON A FULL, WIDE OPEN DISCHARGE.

FM-200 charging equipment consists of an FM-200 storage container, piping adapter, control vaives,
strainer, pressure gauge, flexible hoses, seating adapter, recharge adapter, pump, regulated nitrogen
supply, scale and interconnecting plumbing. Recharge equipment must be suitable for the purpose

intended and must be compatible with FM-200. A typical FM-200 charging system schematic is
shown in Figure 6.9.1.

NOTE
During recharge, cylinder pressure gauge is not to be used to determine charging pressure.

Locate thé charging equipment in a clean, well-ventilated area near the FM-200 supply and cylinder
storage. There should be sufficient room for handling the cylinders to and from the charging
equipment.

1 Recharge Adapter ‘ 16 Ball Valve

2 Seating Adapter 17 Regulator

3 Scale 18 Nitrogen Cylinder

4 Vent Valve - Recharge 19 FM-200 Shipping Container - Liquid
5 Vent Valve - Seating 20 Vent Valve

6 Ball Valve 21 Ball Valve

7 Ball Valve 22 FM-200 Shipping Container - Vapor
8 Ball Vaive 23 Vent Valve

9 3- Way Valve 24 Ball Vaive

10 Ball Valve 25 FM-200 Shipping Container - Vapor
11 Ball Valve 26 FM-200 Agent Storage Container
12 Safety Relief - Liquid 27 Ball Valve - Gauge

13 Safety Relief - Vapor 28 Master Pressure Gauge

14 Pump 29 Ball Valve

15 Check Valve 30 Vent Valve
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Figure 6.9.1 - Typical FM-200 Charging System Schematic

6.9.1 Charging Equipment Installation. Prior to assembling the charging equipment, apply
Pemacel No. 412D Teflon tape to all pipe threads.

6.9.2 Charging FM-200 Cylinder and Valve Assembly. Recharge FM-200 cylinder and valve
assembly as follows (see Figure 6.9.1):

WARNING

ONLY QUALIFIED, DESIGNATED PERSONNEL SHOULD OPERATE CHARGING EQUIPMENT.
EXERCISE EXTREME CARE WHEN WORKING WITH PRESSURE EQUIPMENT TO PREVENT
INJURY TO PERSONNEL AND DAMAGE TO PROPERTY, RESULTING FROM CARELESS
HANDLING OR POSSIBLE EQUIPMENT FAILURE. PERFORM ALL OPERATIONS IN AN
ASSIGNED AREA CLEARED OF ALL UNAUTHORIZED PERSONNEL. MAKE SURE ALL
EQUIPMENT IS PROPERLY SECURED. NEVER ATTEMPT TO ADJUST OR DISASSEMBLE
PRESSURIZED EQUIPMENT.
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1. Check cylinder for last hydrostatic test date prior to charging. Perform any required DOT
hydrostatic tests (see Paragraph 6.4).

2. Check cylinder valve assembly for any unacceptable physical defects (i.e., cracks of any kind,
elongated pits of any length, inclusions of any size, pitting, bulging, dents, corrosion, fire
damage, mechanical defects, scratches, nicks, or gouges if more than superficial in nature).
These defects shall be cause for rejection.

WARNING
DANGEROUSLY HIGH PRESSURES MAY BE GENERATED IF FM-200 IS INTRODUCED INTO A
CYLINDER CONTAINING NITROGEN AT A PRESSURE ABOVE 10 PSIG (0.7 BARS GAGE).

3. Weigh cylinder/valve assembly to verify quantity of agent in cylinder. Ensure that no more
than 10 PSIG (0.7 bars gage) of nitrogen is in cylinder before beginning fill procedures.

CAUTION

FM-200 is a colorless, odorless gas, low in toxicity, and is an extremely effective fire
suppression agent. FM-200 can be liquefied by compression, and is normally shipped and
stored in this condition. Being a liquefied and compressed gas, FM-200 is stored and handled
under "Saturated" conditions (the liquid and vapor coexist in equilibrium). A reduction in
pressure, without a corresponding reduction in temperature, will cause the liquid to flash into
vapor with accompanying refrigeration effects. By understanding the physical properties of
FM-200 and its safe handling techniques, the agent may be transferred from shipping
cylinders to the desired end use container safely. ‘

4. Connect FM-200 supply and return lines to the FM-200 shipping container valves (ltems 19
and 22). Close all valves in the charging system.

5. Open FM-200 supply valves (ltems 19, 21, 10, 9, 11, 8, and 27). DO NOT open valve (ltem
22) at this time. Pressure gauge (ltem 28) should indicate supply pressure. Crack vent valve
(Item 30) until FM-200 liquid is present. Close Valve (item 30).

6. Turn 3-way valve (Item 9) to the return line position. Open valve (Item 24). Crack vent vaive
(Item 23) untii FM-200 liquid is present. Close valve (ltem 23). Open valve (item 22).
Charging system is now ready for use.

7. Position ECS Series FM-200 cylinder/valve assembly (ltem 26) (with safety cap and pilot
actuation port protection cap in place and properly connected) on weigh scale (item 3).
Monitor scale. Empty weight of cylinder assembly must be stamped on cylinder valve

. nameplate.

8. Remove safety cap and immediately connect cylinder assembly into the charging system by
assembling the recharge adapter with O-ring packing (ltem 1) to the cylinder assembly outlet
port.

NOTE
The main piston in the cylinder valve assembly will unseat, permitting flow into the assembly
when a 10 PSIG (0.7 bars guage) differential (approximate) exists at the outlet port. Initial
valve assembly seating occurs with pressure equalization. Final valve assembly seating
occurs with removal of pressure from valve assembly outlet port and subsequent momentary
application of 450 to 600 PSIG (31 to 41 bars guage) of nitrogen discussed below.
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9. Monitor scale, record empty cylinder assembly weight as A. Determine charge weight
C=A+B+N2, where B is weight of FM-200 agent indicated on valve nameplate.
10. Open valve (ltem 29) and start pump (ltem 14). Monitor the weigh scale (item 3). When
scale indicates charge weight C, shut off pump and close FM-200 supply valves (Items 29 and
8).
NOTE
The 360 PSIG (24.8 bars gage) pressure applies to the filling procedure with nitrogen and FM-
200 at 70°F +/- 10°F. When the temperature is other than 70°F, refer to Table 6.9.1 for required
total pressure. Do not fill FM-200 cylinders at temperatures below 60°F or above 90°F.

Pressure
Temperature PSIG Bars Gage
°F (oc)
60 (15.6) 340 23.4
70 (21.1) 360 248
80 (26.7) 380 26.2
90 (32.2) 405 27.9

Table 6.9.1 - Pressure vs. Temperature

360 PSIG + 25, - 0 PSIG, at 70°F (24.8 bars gage +1.7, -0 bars gage at 21°C) is the final pressure
required after the charged container has had sufficient time to stabilize. Nitrogen topping may be
required to attain the 360 PSIG (24.8 bars gage) after the stabilization period has elapsed.

Nitrogen charge weight for Kidde FM-200 Marine ECS Series cylinders at 70 Ibs./ ft3 fill density is
based on 1.88 lbs. (0.85 kg) of nitrogen per 100 Ibs (45.3 kg) of FM-200.

11. If nitrogen is required, open hand wheel valve on nitrogen supply valve (ltem 16) and nitrogen
valve (item 7). Adjust the regulator (Item 17) until the master gauge shows a pressure
indication of 360 PSIG + 25, -0 PSIG (24 .4 bars gage + 1.7, -0 bars gage).

12. Open the hose control valve (Item 29) and let nitrogen flow into the cylinder until the master
gauge indicates 360 PSIG (24.8 bars gage). Cylinder agitation will assist with the equilibrium
of nitrogen and FM-200. Additional nitrogen may be necessary as the cylinder equilibrates.

13. Close hose control valve (ltem 29). Remove pilot actuation port protection cap and assembie
seating adapter (ltem 2) with flexible hose to the cylinder valve actuation port. Open valve
(Item 6), then adjust regulator to momentarily apply 450 to 600 PSIG (31 to 41 bars gage)
nitrogen pressure to the actuation port to firmly seat the cylinder valve piston .

14. While momentarily maintaining pressure on the actuation port, open vent valve (item 4) on the
recharge adapter (Item 1) to rapidly vent FM-200 from the valve assembly outlet port. The

sudden pressure decrease at the valve outlet will ensure the valve seat stays in the closed
position.
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15. Leave vent valve (Item 4) open. Close valve (item 6) and open valve (Item 5) to vent nitroge
from the seating adapter.

CAUTION
ANY HISSING OR DISCHARGE COMING FROM VENT VALVE (ITEM 4) INDICATES THAT THE
PISTON IS NOT SEATED PROPERLY OR HAS OPENED. IF THIS OCCURS, REPEAT STEP #16.
VERIFY THAT THE CYLINDER VALVE PISTON REMAINS CLOSED.

16. Keep vent valve (item 4) open. Close vaive (Item 5), and once again open valve (ltem 6) to
reapply Nitrogen pressure to the actuation port. While momentarily maintaining pressure on the
actuation port, remove the recharge adapter (Iitem 1) from the cylinder valve outlet port and
immediately install the safety cap. Close vent valve (Item 4).

WARNING

NITROGEN PRESSURE MUST BE MAINTAINED ON THE ACTUATION PORT DURING REMOVAL
OF THE CHARGING ADAPTER AND INSTALLATION OF THE SAFETY CAP TO ASSURE THAT
THE CYLINDER VALVE DOES NOT INADVERTENTLY ACTUATE WHILE THE VALVE OUTLET
PORT IS WIDE OPEN. FAILURE TO FOLLOW THIS PROCEDURE COULD RESULT IN INJURY TO
PERSONNEL AND DAMAGE TO PROPERTY.

17. Close the nitrogen supply valve (Item 16) and open vent valve (ltem 5) to vent nitrogen from the
supply line.

18. Remove seating adapter (tem 2) from the cylinder valve and reinstall the actuation pc
protection cap. Close valves (ltems 5 and 6).

19. Weigh the fully charged cylinder. The weight must agree with weight stamped on cylinder valve
nameplate. Record date of recharge on cylinder record tag.

20. Monitor cylinder valve gauge. Gage indicator must read 360 PSIG + 25 -0 PSIG at 70°F (24.8
bars +1.7, -0 bars gage at 21°C) (after the stabilization period).

21. Cylinder is now ready for leak test (refer to Paragraph 6.9.3).

CAUTION
THE KIDDE FM-200 MARINE ECS SERIES AGENT CONTAINERS HAVE BEEN DESIGNED FOR A

MAXIMUM FILL DENSITY OF 70 LBS./CU. FT. (4.37 KG/M3) AND SUPER PRESSURIZED WITH

NITROGEN TO 360 PSIG + 25 PSIG AT 70° F (24.8 BARS GAGE +1.7, -0 BARS GAGE) AT 21°C.
IT IS IMPORTANT THAT THESE VALUES NOT BE EXCEEDED.

The pressure in the agent container is significantly affected by fill density and temperature. At elevated
temperatures the rate of increase in pressure is very sensitive to fill density (see Figure 2.2-1). If the

~maximum fill density is exceeded, the pressure will increase rapidly with temperature increase so as to
present a hazard to personnel and property. Adherence to the limits on fill density and pressurization
levels will prevent excessively high pressures from occurring if the agent container is exposed to
elevated temperature; minimizing the possibility of an inadvertent discharge of agent through the
pressure relief device.
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NOTE:
When charging more than one FM-200 cylinder, it may be advantageous to leave the
pump (Item 14) running. In this case, when a cylinder is full, rotate 3-way valve (item 9) to
direct the flow back to the supply tank through the FM-200 return line. To resume
charging operations, return the 3-way valve (item 9) back to the “Filling” position.

To change FM-200 shipping container (ltem 25) close cylinder valves (Items 19 and 22),
close valves (Iitems 21 and 24). Carefully open vent valves (Items 20 and 23) to bleed
pressure. Disconnect charging lines from FM-200 supply cylinder. Position new FM-200
supply cylinder in place. Connect charging lines to new FM-200 supply cylinder,
ensuring vapor and liquid lines are connected to proper valves. Close vent valves (items
20 and 23). Open valves (Items 21 and 24).

6.9.3 FM-200 Cylinder Leak Test

WARNING

CLAMP FM-200 CYLINDER SECURELY IN PLACE. THE CLAMPING DEVICE AND
SUPPORTS MUST BE CAPABLE OF WITHSTANDING A THRUST FORCE OF 1800 LBS.
(816.5 KG). THIS APPROXIMATES THE THRUST FORCE GENERATED OUT OF THE FM-
200 CYLINDER VALVE OUTLET ON A FULL, WIDE OPEN DISCHARGE.

CAUTION
FM-200 cylinder leak tests must be conducted in a well-ventilated area, away from the
charging station so as not to be influenced by extraneous FM-200 vapors released during
the filling operations. Kidde recommends the Yokogawa Type H25C leak detector for FM-
200, with the Yokogawa Type LS-20 leak standard for FM-200 for calibrating the leak
detector.

1. Warm up leak detector for 30 minutes before proceeding with Step 2.
Calibrate the detector against the LS-20 leak standard by holding the probe about 1/8" (3
mm) away, and noting the meter deflection for the leakage allowance of the standard.
Maximum allowable leak rates are shown in table 6.9.2.

3. Remove safety cap from discharge outlet. Blow nitrogen on the surface where plug is
removed.
4. Move probe back and forth slowly approximately 1/8" (3 mm) away from all potential leak

points (discharge outlet area, pilot check, valve bonnet, supervisory pressure switch
connection, safety outlet, liquid level indicator, valve-to-cylinder connections, gauge, and
container welds).

5. Meter deflections greater than indicated during calibration are considered excessive and
will be cause for rejection.
6. Replace safety cap immediately after test.
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Maximum Allowable
Cylinder Cylinder Fil Leakage
Part No. Size (Lbs.) Weight (Lbs) (Oz./Yr.)
90-100010-001 10 5-10 11
90-100020-001 20 9-20 .20
90-100040-001 40 17 - 40 .37
90-100070-001 70 30-70 .67
90-100125-001 125 54 - 125 1.20
90-100200-101 200 86 - 200 1.81
90-100201-101* 200 86 - 200 1.81
90-100350-001 350 150 - 350 3.34
90-100351-001* 350 150 - 350 3.34
90-100600-001 600 258 - 600 5.74
90-100601-001* 600 258 - 600 5.74

*

7.

Table 6.9.2 - Maximum Permitted Leakage Rates
Includes liquid level indicator

If excess leakage is detected, salvage FM-200 agent, perform the required maintenance on the

container, and recharge.

8.

After leak test is complete, reassemble protection cap to actuation port of valve assembly

Unclamp cylinder.

6.9.4

Salvaging FM-200 from Leaking Cylinder Assembly (See Figure 6.9.1).

WARNING

TARGET CONTAINER MUST BE SIGNIFICANTLY LARGER THAN THE SOURCE CONTAINER TO
PREVENT DANGEROUS PRESSURE BUILDUP.

1.

2.

Close FM-200 supply valve (item 19), close valve (ltem 21). Open valve (item 20) to vent
pressure. Disconnect charging flexible hose from FM-200 supply valve (ltem 19).

Connect the salvage discharge assembly to the flexible hose coupling; then assemble the
discharge assembly to the outlet port of the leaking cylinder assembly (not shown).

Position an empty cylinder assembly of suitable size for FM-200 storage on the scale. Record
empty weight.

Connect the recharge adapter (Item 1) to the empty cylinder outlet port.

Assemble manually operated control head onto the cylinder valve actuation port of the leaking
cylinder assembly.

Check that all charging system valves are closed. Open valves (ltems 21, 10, 9, 11, 8, and
27). Set the manually operated control head to the “OPEN" position. Pressure gauge (ltem
28) should indicate supply pressure. Crack vent valve (ltem 30) until FM-200 liquid is present.
Shut valve (item 30).
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7. If cylinder assembly on scale is of sufficient size and is being used to store FM-200, monitor
the scale, open valve (Item 29), and start the pump. Continue pumping until a maximum of
FM-200 is transferred from the leaking cylinder assembly as indicated by a pressure drop on
pressure gauge.

8. If cylinder assembly on scale is being charged, fill with the required weight of FM-200 by adding
the required pounds to the empty cyiinder weight. Follow charging procedure outiined in steps
9 through 21 of Paragraph 6.9.2. Conduct cylinder leak test as described in Paragraph 6.9.3.

9. Continue transfer of FM-200 agent until the leaking cylinder assembly is empty as indicated by
pressure drop in pressure gauge. Shut off pump and close hose control valve (item 29), and
valve (Item 21).

10. Open valve (Item 20) to vent pressure, then disassemble adapter from outlet port of the leaking
cylinder assembly and from the flexible hose hookup. Reassemble flexible hose to FM-200
supply valve (item 19).

11. If cylinder assembly being recharged is not charged sufficiently, continue charging procedure
as indicated in paragraph 6.9.2 using the FM-200 supply.

6.10 Nitrogen Pilot Cylinder Service and Maintenance

WARNING
ANY AREA IN WHICH NITROGEN IS USED OR STORED MUST BE PROPERLY VENTILATED. A
PERSON WORKING IN AN AREA WHERE AIR HAS BECOME ENRICHED WITH NITROGEN CAN
BECOME UNCONSCIOUS WITHOUT SENSING THE LACK OF OXYGEN. REMOVE VICTIM TO
FRESH AIR. ADMINISTER ARTIFICIAL RESPIRATION IF NECESSARY AND SUMMON A

PHYSICIAN. NEVER DISPOSE OF LIQUEFIED NITROGEN IN AN INDOOR WORK OR STORAGE
AREA.

6.10.1 Nitrogen Pilot Cylinder Hydrostatic Pressure Test

Hydrostatic test must be performed in accordance with DOT reguilations CFR Title 49, paragraph
173.34.

Nitrogen cylinders shall not be recharged and shipped without hydrostatic test if more than 5 years has
elapsed from the date of the last test.

Nitrogen cylinders continuously in service without discharging can be retained in service for a
maximum of 12 years from the date of the last hydrostatic test. At the end of 12 years the cylinder (s)
shall be discharged and re-tested, before being recharged and returned to service.

Cylinders must also be hydrostatic pressure tested immediately if the cylinder shows evidence of
distortion, cracking, corrosion, or mechanical and/or fire damage.
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6.10.2 Nitrogen Cylinder Replacement.

WARNING
WHEN REMOVING PRESSURIZED CYLINDER DUE TO PRESSURE LOSS, CONTROL HEAD
LEVER MUST BE IN THE CLOSED POSITION WITH SAFETY PULL PIN INSTALLED. CONTROL
HEAD LEVER IN THE OPEN POSITION WILL RESULT IN DISCHARGE OF REMAINING
CONTENTS OF CYLINDER, RESULTING IN SYSTEM ACTIVATlON PROPERTY DAMAGE, OR
POSSIBLE BODILY INJURY.

When expended or when loss of pressure occurs, replace the nitrogen cylinder as follows:

Remove control head from nitrogen cylinder valve.
Immediately install protection cap on nitrogen cylinder actuation port.

Remove flexible actuation hose or tubing and adapter (P/N 6992-0501) from cylinder valve
utlet.

r2O N

Remove clamps and hardware securing nitrogen cylinder to mounting bracket.

6.10.3 Nitrogen Cylinder Recharge. Nitrogen cylinders must be recharged when cylinder pressure
gauge indicates pressure is below normal (1800 PSIG at 70°F [124 bars gage at 21°C] or as adjusted
for temperature as shown on Figure 6.10.1) or immediately after discharge. Nitrogen used for
charging must comply with Federal Specification BB-N-411C, Grade A, Type 1. Copies of this

specification may be obtained from: Global Engineering Documents, 2625 S. Hickory St., Santa Ana,
CA 92707.

WARNING
BEFORE RECHARGING, CYLINDER MUST BE FIRMLY SECURED BY CHAINS, CLAMPS OR
OTHER DEVICES TO AN IMMOVABLE OBJECT SUCH AS A WALL, STRUCTURAL I-BEAM OR
PERMANENTLY MOUNTED HOLDING RACK.

Recharge nitrogen cylinders as follows:
1. Remove protection cap from cylinder valve actuation port.

Install nitrogen cylinder recharge adapter (P/N 933537) to cylinder valve actuation port and
plug valve outlet port with 1/8" NPT pipe plug.

3. Connect nitrogen recharging supply hose to adapter. Tighten securely.

4, Open nitrogen recharging control valve slowly until full nitrogen flow is obtained.

5. Monitor recharging supply pressure gauge. Close charging control valve when gauge indicates
the proper cylinder pressure (1800 PSIG at 70°F [124 bars gage at 21°C]).

6. Allow cylinder to cool to ambient temperature and recheck nitrogen cylinder indicated pressure.

7.

Open valve and add additional nitrogen as necessary to obtain full cylinder charge at ambient

temperature (1800 PSIG at 70°F [124 bars gage at 21°C]). Refer to Figure 6.10.1.

8. Close valve and remove supply hose and charging adapter from nitrogen cylinder.

9 Using a soap solution, thoroughly check nitrogen cylinder valve for leakage. Bubbles
appearing in soap solution indicate leakage and shall be cause for rejection of cylinder.

10. At completion of leak test, thoroughly clean and dry cylinder valve.

11. Ensure cylinder valve control head port is clean and dry.
12. Immediately install protective cap to actuation port of cylinder valve.
13. Install charged cvlinder as described below.
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6.10.4 Nitrogen Cylinder Installation

1. Install nitrogen cylinder in position in mounting bracket.
Tighten sufficiently to hold cylinder in place while allowing cylinder enough free play to be

manually rotated.

3. Manually rotate cylinder until cylinder valve discharge outlet is in desired position.

CAUTION

Nitrogen cylinder must be positioned so that control head, when installed, is readily accessible
and cannot be obstructed during manual operation.

4. Securely tighten mounting bracket clamps and hardware.

5. Remove pipe plug, reconnect adapter (P/N 6992-0501) and flexible actuation hose or tubing to
cylinder valve outlet port.

6. Remove protective cap from cylinder vaive actuation port.

WARNING

ENSURE CONTROL HEAD IS IN THE “SET” POSITION (ACTUATING PIN IS IN THE FULLY
RETRACTED OR ”"SET” POSITION). FAILURE TO POSITION CONTROL HEAD IN "SET"
POSITION WILL CAUSE DISCHARGE OF NITROGEN CYLINDER UPON CONTROL HEAD

INSTALLATION.

7. Install control head to cylinder valve and tighten securely.
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Figure 6.10.1 . Nitroygen Temperature vs. Pressure Data
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6.11 Inspection and Test of CO, Cylinders

, CAUTION
These guidelines do not apply to cylinders containing commodities
other than CO,.

All Kidde-Fenwal, Inc. CO, cylinders are designed, fabricated and factory tested to comply with DOT
CFR 49 Regulations 2A-2015, 3AA-1800 or 3AA-2300 as stamped on each cylinder.

CO, cylinders must be hydrostatically tested and marked in accordance with DOT 49 CFR 173.301
through 173.308 and 49 CFR 173.34, Ref. 46 CFR 147.65.

1. Any cylinder which has been discharged or removed from the vessel subsequent to five (5) years
from the date of the last hydrostatic test, as indicated by the marking on the cylinder shoulder, must
be emptied, retested and remarked.

2. A cylinder continuously in place onboard a vessel for a period of time exceeding five (5) years
must, after twelve (12) years have elapsed from the date of the previous test and marking, be
removed from the vessel, its contents discharged, and the cylinder retested and remarked.

3. A cylinder must also be hydrostatic tested and remarked immediately if the cylinder shows
evidence of distortion, damage, cracks, corrosion, or mechanical damage. Any cylinder failing the
hydrostatic pressure test must be destroyed. :

6.12 Recharging CO, Cylinders
CAUTION

CO» cylinders must not be recharged without a retest if more than five (5) years have elapsed since

the last test. Retest shall be in accordance with the requirements of 49 CFR, Paragraph 173.301
through 173.308 and 173.324. After retest, cylinder must be thoroughly dried and free of any water
vapor.

WARNING

UNDER NO CIRCUMSTANCES WHILE PERFORMING EITHER CYLINDER RECHARGE OR LEAK
TEST SHOULD A CARBON DIOXIDE CYLINDER HAVE A DISCHARGE HEAD OR CONTROL
HEAD ATTACHED TO THE CYLINDER VALVE. WHEN REMOVING CARBON DIOXIDE
CYLINDERS, OBSERVE THE FOLLOWING:

1. EACH CYLINDER IS FACTORY EQUIPPED WITH A VALVE PROTECTION CAP THREADED
SECURELY OVER THE VALVE ASSEMBLY. THIS CAP IS A SAFETY DEVICE WHICH
PROTECTS THE VALVE FROM DAMAGE DURING CYLINDER HANDLING.

2. THIS DEVICE MUST BE INSTALLED AT ALL TIMES, EXCEPT WHEN THE CYLINDER IS
- CONNECTED INTO THE SYSTEM PIPING OR BEING FILLED.
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3. THE VALVE PROTECTION CAP MUST BE STORED IN A SECURE SPACE AND MADE
READILY AVAILABLE FOR USE. NEVER MOVE OR HANDLE CYLINDER WITHOUT THE
CAP INSTALLED.

®
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1. recharge adapter 7. CO, supply inlet control valve
2. flexible line control valve 8. CO, station valve

3. flexible hose 9. return line valve

4. cylinder filling unit 10. weigh scale

5. ventvalve 11. ventvalve

6. CO, main control valve 12. CO, cylinder/valve assembly

Figure 6.12 Typical Carbon Dioxide Recharge Schematic
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Recharge carbon dioxide cylinder as follows: (Note - CO» cylinders are filled by weight only, not by
pressure.) '

CAUTION

CO» cylinders are filled with the required quantity using an approved transfer pump. DO NOT use dry
ice converters as this may allow water vapor to enter the cylinder, causing internal corrosion.

1.

2.

Securely clamp cylinder to a rigid structure.

Blow cylinder down through pilot check port to vent off all remaining CO5 agent.

Set empty cylinder (12) on scale (10). Connect charging adapter (1) to the cylinder pilot port.

Close vent valve (11), open supply valve (7), main control valve (6), and station valve (8).
Record tare weight of the cylinder assembly (12) (with flexible line attached) on cylinder record
tag.

Open flexible line control valve (2) and observe the weighing scale dial. When the scale weight
reaches the sum of the charge weight and the previously recorded tare weight, shut off the
flexible line control valve (2) and the main control valve (5). Open the vent valve (11) to vent
the CO» from the flexible line. Disconnect the flexible line adapter and observe the full weight

of the cylinder and valve assembly (12). Record full weight on the cylinder record tag.

The charged cylinder is now ready for leak test.

6.12.1 Carbon Dioxide Cylinder Leak Test

1.

Leak test cylinder either by immersing in water using a bell jar over the valve to detect for leaks or

2. Apply soap solution to all pressure connections and observe for bubble leaks.
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7. List of Approved System Components
FM-200 Engineered Fire Suppression Systems
Cylinder/Valve Assemblies

Vertical Mount Only Part Number
10 Ib. STD 90-100010-001
20 |b. STD 90-100020-001
40 1b. STD 90-100040-001
70 Ib. STD 90-100070-001
1251b. STD 90-100125-001
200 Ib. STD 90-100200-101
200 Ib. W/LLI 90-100201-101
350 Ib. STD 90-100350-001
350 Ib. WI/LLI 90-100351-001
600 Ib. STD 90-100600-001
600 Ib. W/LLI 90-100601-001

STD = Standard Cylinder Assembly

Flexible Discharge Hoses

WI/LLI = Cylinder with liquid level indicator

10-125 Ib. Cylinders 283898
200-350 Ib. Cylinders 283899
600 Ib. Cylinders 283900
Cylinder Mounting Straps
10-20 Ib. 283945
40-70 Ib. 283934
1251b. & 200 Ib 235317
350 Ib. 281866
600 Ib. 294651

Cylinder Mounting Cradles

10-20 Ib. not applicable
40-70 Ib. not applicable
1251b. & 200 Ib 235431
350 Ib. 281867
600 Ib. 294652
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Control Heads

Cable Operated 979469
Lever Operated 870652
Pressure Operated 878737
Pressure Operated, Stackable 878750
Lever/Pressure Operated 878751
Pneumatic 872318
Pneumatic 872335
Pneumatic 872365
Pneumatic 872362
Pneumatic 872310
Pneumatic 872330
Pneumatic 872360
Pressure Control Equipment
Master Cylinder Adapter Kit 844895
Male Branch Tee, 5/16" Flare x 1/8" NPT 6992-0505
Male Elbow, 5/16" Flare x 1/8" NPT 6992-0503
Male Connector, 5/16" Flare x 1/8" NPT 6992-0501
Actuation Hose, 22" (10 - 200 Ib Cylinder) 264987
Actuation Hose, 30" (350 - 600 Ib Cylinder) 264986
Nitrogen Pilot Cylinder 877940
Mounting Bracket, No Pilot Cylinder 877845
Check Valve, 1/4” 264985
Ball Valve, 1/4” 283888
Nitrogen Pilot Cylinder Adapter 699205-010
Remote Control Equipment, Cable Operated

Pull Box, Break Glass 871403
Remote Cable Pull Station, Watertight 870087
Remote Cable Pull Station, Yacht Type 840098
Corner Pulley, Watertight 803808
1/16" Cable 1693-0002
Dual Pull Equalizer 840051
Dual Pull Mechanism 840058
Cable Housing, Pneumatic Control Head 840044
Cable Housing, Pneumatic Control Head 844481
Cable Housing, Pneumatic Control Head 844515
Cable Housing, Pneumatic Control Head 844733
Cable Housing, Cable Operated Control Head 33157
Cable Housing, Cable Operated Control Head 260702
Cable Housing, Cable Operated Control Head 260951

90-FM200M-021
Version 1.0 May 1998

84 Change 1




KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operatlon and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules
[ Cable Housing, Cable Operated Control Head | 363602 }
Pneumatic/Automatic Control Equipment
Pneumatic Heat Detector 841241
Pneumatic Detection System Tubing, 3/16" 802366
Pneumatic Detection System Tubing, 3/16" 820587
Pneumatic Detection System Tubing, 3/16” 802367
Pneumatic Detection System Tubing, 3/16” 802486
Tubing Nut, 3/16” : 5281-0300
3/16” Union without Nuts 5281-0360
3/16” x 1/8”" Reducing Union 1/8” Nut without 3/16” Nut 802536
3/16” Tee without Nuts 5281-0370
Auxiliary Equipment

Supervisory Pressure Switch 878709-00
Supervisory Pressure Switch 878709-01
Pressure Operated Switch, Standard 486536
Pressure Operated Switch, Ex Proof 981332
Pressure Trip 874290
Discharge Indicator _ 845553
Liquid Level Indicator 283894
Pressure Operated Siren 981574
Safety Outlet (N,/CO,) 803242
Safety Outlet (FM-200) 844346
Nameplate (Warning FM-200) ' 06-231865-739
Nameplate (Main) 31033
Namepiate (Reserve) 31034
Namepiate (Warning) 218270
Nameplate (Warning) 206561

COZ Actuation Equipment

50 Ib CO, Cylinder 982548
CO, 3/4" Discharge Hose 251821
Time Delay Assembly, 30 Second 871071
Time Delay Assembly, 60 Second 897567
Manifold “Y” Fitting (for dual CO, cylinder installations) 207877
Plain Nut Discharge Head 872450
CO, Cylinder Strap (single cylinder) 270014
CO, Cylinder Strap (two cylinder) 241219
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Check Valves
Check Valve, 1/2" NPT - 800327
Check Valve, 3/4" NPT 800266
Check Valve, 1" NPT 800443
Check Valve, 1-1/4" NPT 800444
Check Valve, 1-1/2" NPT 870152
Check Valve, 2" NPT 870151
~ Check Valve, 2-1/2" & 3" Flanged 870100
Manifold EL Check Valve, 2" NPT 877690
Manifold EL Check Valve, 2-1/2” NPT 878743
Stop Valves
Stop Valve, 1/2” NPT 870023
Stop Valve, 3/4” NPT 870022
Stop Valve, 1" NPT 870122
Stop Valve, 1-1/4" NPT v 870032
Stop Valve, 1-1/2” NPT v 870123
Stop Valve, 2" NPT 870049
Stop Valve, 2-1/2" & 3" Flanged 890010
Stop Valve, 4” Flanged 890208
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WARNING

ONLY LISTED KIDDE FM-200 NOZZLES ARE TO BE USED ON KIDDE ECS SERIES FM-200 FIRE

SUPPRESSION SYSTEMS. FAILURE TO COMPLY WITH THIS WARNING CAN RESULT IN

UNPREDICTABLE AGENT DISTRIBUTION.

Listed 360 degree nozzles

Area (in)

1/2" NPT

3/4" NPT

1" NPT

1.-1/4" NPT

1-1/2" NPT

2" NPT

0.0774

90-194023-111

0.0802

90-194023-113

0.0845

90-194023-116

0.0905

90-194023-120

0.0982

90-194023-125

0.1037

90-194023-129

0.1162

90-194023-136

0.1240

90-194023-141

0.1303

90-194023-144

0.1358

90-194023-147

90-194024-147

0.1404

90-194023-150

90-194024-150

0.1534

90-194023-156

90-194024-156

0.1629

90-194023-161

90-194024-161

0.1731

90-194023-166

90-194024-166

0.1856

90-194023-172

90-194024-172

0.1968

90-194023-177

90-194024-177

0.2035

90-194023-180

90-194024-180

0.2080

90-194023-182

90-194024-182

0.2150

90-194023-185

90-194024-185

0.2244

90-194024-189

90-194025-189

0.2353

90-194024-194

90-194025-194

0.2488

90-194024-199

90-194025-199

0.2653

90-194024-206

90-194025-206

0.2851

90-194024-213

90-194025-213

0.3007

90-194024-219

90-194025-219

0.3069

90-194024-221

90-194025-221

0.3266

90-194024-228

90-194025-228

0.3440

90-194024-234

90-184025-234

0.3559

90-194024-238

90-194025-238
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules
Listed 360 degree nozzles

Area (in“) 1/2" NPT 3/4" NPT 1" NPT 1.-1/4" NPT 1-1/2" NPT 2" NPT
0.3802 90-194025-246 [90-194026-246
0.3927 90-194025-250 {90-194026-250
0.4150 90-194025-257 {90-194026-257
0.4280 90-194025-261 |90-194026-261
0.4433 90-194025-266 [90-194026-266
0.4649 90-194025-272 |90-194026-272
0.4821 90-194025-277 |90-194026-277
0.5284 90-194025-290 {90-194026-290 |90-194027-290
0.5468 90-194025-295 {90-194026-295 |90-194027-295
0.5731 90-194025-302 [90-194026-302 |90-194027-302
0.6136 90-194025-313 |90-194026-313 |90-194027-313
0.6274 90-194026-316 {90-194027-316
0.6555 90-194026-323 [90-194027-323
0.6765 90-194026-328 |90-194027-328
0.6926 90-194026-332 {90-194027-332
0.7221 90-194026-339 |90-194027-339
0.7424 90-194026-344 {90-194027-344
0.8053 90-194026-358 {90-194027-358
0.8115 90-194026-359 |90-194027-359
0.8509 90-194026-368 |90-194027-368 190-194028-368
0.8836 90-194026-375 |90-194027-375 |90-194028-375
0.8930 90-194026-377 190-194027-377 190-194028-377
0.9362 90-194026-386 [{90-194027-386 [90-194028-386
0.9587 90-194026-391 }90-194027-391 |90-194028-391
0.9903 90-194026-397 [90-194027-397 |90-194028-397
1.0255 90-194026-404 |90-194027-404 |90-194028-404
1.0717 90-194027-413 |90-194C28-413
1.1183 90-194027-422 |90-194028-422
1.2026 90-194027-438 |90-194028-438
1.2901 90-194027-453 |90-194028-453
1.3806 90-194027-469 [90-194028-469
1.4742 90-194028-484
1.5708 90-194028-500
1.6705 90-194028-516
1.7733 90-194028-531
1.8791 90-194028-547
1.9880 90-194028-563
2.1000 90-194028-578
2.2151 90-194028-594
2.3332 90-194028-609
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, installation, Operation, and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules

Listed 180 degree nozzies
Area (in‘) 1/2" NPT 3/4" NPT 1" NPT 1-1/2" NPT 2"NPT
0.0770 90-194013-109
0.0810 90-194013-111
0.0820 90-194013-113
0.0875 90-194013-116
0.0931 90-194013-120
0.1030 90-194013-125
0.1072 90-194013-129
0.1190 90-194013-136
0.1289 90-194013-141
0.1342 90-194013-144 |90-194014-144
0.1384 90-194013-147 190-194014-147
0.1428 90-194013-150 [{90-194014-150
0.1605 90-194013-156 [90-194014-156
0.1694 90-194013-161 [90-194014-161
0.1779 90-194013-166 [90-194014-166
0.1908 90-194013-172 |90-194014-172
0.2049 90-194014-177
0.2113 90-194014-180
0.2177 90-194014-182 [90-194015-182 -
0.2215 90-194014-185 |90-194015-185
0.2313 90-194014-189 |90-194015-189
0.2405 90-194014-194 |90-194015-194
0.2597 90-194014-199 {90-194015-199
0.2744 90-194014-206 {90-194015-206
0.3005 90-194014-213 {90-194015-213
0.3080 90-194014-219 {90-194015-219
0.3128 90-194014-221 {90-194015-221
0.3364 90-194014-228 {90-194015-228
0.3504 90-194015-234
0.3623 90-194015-238
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems

US Coast Guard Rules

Listed 180 degree nozzles

Area (in°)

112" NPT

3/4" NPT

1" NPT

1.-1/4" NPT

1-172° NPT

2" NPT

0.4039

90-194015-246

90-194016-246

0.4056

90-194015-250

90-194016-250

0.4233

90-194015-257

90-194016-257

0.4400

90-194015-261

90-194016-261

0.4485

90-194015-266

90-194016-266

0.4734

90-194015-272

90-194016-272

0.4954

90-194015-277

90-194016-277

0.5379

90-194015-290

90-194016-290

90-194017-290

0.5636

90-19401€-295

90-194017-295

0.5967

90-194016-302

90-194017-302

0.6382

90-194016-313

90-184017-313

0.6439

90-194016-316

90-194017-316

0.6787

90-194016-323

90-194017-323

0.6875

90-194016-328

90-194017-328

0.7254

90-194016-332

90-194017-332

0.7401

90-194016-339

90-194017-339

0.7884

90-194016-344

90-194017-344

0.8439

90-194016-358

90-194017-358

90-194018-358

0.8439

90-194016-359

90-194017-359

90-194018-359

0.8767

90-194016-368

90-194017-368

90-194018-368

0.9047

90-194016-375

90-194017-375

90-194018-375

0.9311

90-194016-377

90-194017-377

90-194018-377

0.9588

90-194016-386

90-194017-386

90-194018-386

0.9896

90-194017-391

90-194018-391

1.0140

90-194017-397

90-194018-397

1.0498

90-194017-404

90-194018-404

1.1081

90-194017-413

90-194018-413

1.1699

90-194017-422

90-194018-422

1.2368

90-194017-438

90-194018-438

1.3374

90-194018-453

1.4146

90-194018-469

1.5114

90-194018-484

1.6264

90-194018-500

1.7045

90-194018-516

1.8205

90-194018-531

1.9075

90-194018-547

2.0304

90-194018-563

2.1566

90-194018-578
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KIDDE FM-200 ECS Series Engineered Fire Suppression System
Design, Installation, Operation, and Maintenance Manual for Marine FM-200 Systems
US Coast Guard Rules

LIMITED WARRANTY STATEMENT

Kidde represents that this product is free from defects in material and workmanship, and it will
repair or replace any product or part thereof which proves to be defective in workmanship or
material for a period of twelve (12) months after shipment to the Seller.

For a full description of Kidde's LIMITED WARRANTY, which, among other things, limits the
duration of warranties of MERCHANTABILITY and FITNESS FOR A PARTICULAR PURPOSE
and EXCLUDES liability for CONSEQUENTIAL DAMAGES, please read the entire LIMITED
WARRANTY on the Kidde Quotation. Acceptance of Order and/or Original Invoice which will
become a part of your sale agreement. Defective units should be returned to the factory,
Ashland, Massachusetts, shipment prepaid. Kidde will repair or replace and ship prepaid.

90-FM200M-021
Version 1.0 May 1998
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APPENDIX A
SAFETY BULLETINS

FM-200 fire suppression systems use pressurized equipment; therefore, personnel responsible for fire
suppression systems must be aware of the dangers associated with the improper handling, installation
or maintenance of this equipment.

Fire suppression system service personnel must be thoroughly trained in the proper handling,
installation and service of FM-200 equipment and follow the instructions used in this manual and in the
Safety Bulletin and cylinder nameplate contained in this Appendix. Kidde has provided warnings and
cautions at appropriate locations throughout the text of this manual. These warnings and cautions are
to be adhered to at all times. Failure to do so may result in serious injury to personnel.
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. SAFETY BULLETIN 1, MARCH 2, 1987
SUBJECT: SAFE CYLINDER HANDLING PROCEDURES
DANGER! DANGER! DANGER!

PRESSURIZED (CHARGED) CYLINDERS ARE EXTREMELY HAZARDOUS AND IF NOT
HANDLED PROPERLY ARE CAPABLE OF VIOLENT DISCHARGE. THIS MAY RESULT IN
SERIOUS BODILY INJURY, DEATH AND PROPERTY DAMAGE.

Before handling Kidde system products, all personnel must be thoroughly trained in the safe handling
of the containers as well as in the proper procedures for installation, removal, filling, and connection of
other critical devices, such as flex hoses, control heads, discharge heads, and anti-recoil devices.

READ, UNDERSTAND and ALWAYS FOLLOW the operation and maintenance manuais, owners
manuals, serv_ice manuals, etc., that are provided with the individual systems.

The following safety procedures must be observed at all times:

Moving Container. Containers must be shipped compactly in the upright position, and properly
secured in place. Containers must not be rolied, dragged or slid, nor allowed to be slid from tailgates
of vehicles. A suitable hand truck, fork truck, roll platform or similar device must be used.

Rough Handling: Containers must not be dropped or permitted to strike violently against each other or
other surfaces.

Storage: Containers must be stored standing upright where they are not likely to be knocked over, or
the containers must be secured.

For additional information on safe handling of compressed gas cylinders, see CGA Pamphlet P! titled
"Safe Handling of Compressed Gases in Containers". CGA pamphlets may be purchased from The
Compressed Gas Association, Crystal Square Two, 1725 Jefferson Davis Highway, Arlington, VA
22202.
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SAFETY BULLETIN , MAY 1, 1993
SUBJECT: SAFE CYLINDER HANDLING PROCEDURES FOR 360 PSI FM-200 CYLINDERS

PRESSURIZED (CHARGED) CYLINDERS ARE EXTREMELY HAZARDOUS AND IF NOT
HANDLED PROPERLY ARE CAPABLE OF VIOLENT DISCHARGE. THIS WILL RESULT IN
SERIOUS BODILY INJURY, DEATH AND PROPERTY DAMAGE.

BEFORE handling Kidde system products, all personnel must be thoroughly trained in the safe
handiing of the containers as well as in the proper procedures for installation, removal, filling, and
connection of other critical devices, such as flexible hoses, control heads, and safety caps.

READ, UNDERSTAND and ALWAYS FOLLOW the operation and maintenance manuals, owners
manuals, service manuals, and other information that is provided with the individual systems.

THESE INSTRUCTIONS MUST BE FOLLOWED IN THE EXACT SEQUENCE AS WRITTEN TO
PREVENT SERIOUS INJURY, DEATH OR PROPERTY DAMAGE.

Safety Cap

a. Each FM-200 cylinder is factory equipped with a safety cap installed on the valve outlet, and
securely chained to the valve to prevent loss. This device is a safety feature, and will provide
controlled safe discharge when installed if the cylinder is actuated accidentally.

b. The safety cap must be installed in the valve outlet AT ALL TIMES except when the cylinders
are connected into the system piping or being filled.

C. The safety cap is intentionally chained to the cylinder valve to prevent loss while in service and
must not be removed from its chain.

Protection Cap. A protection cap is factory installed on the actuation port and securely chained to the
valve to prevent loss. The cap is attached to the actuation port to prevent tampering or depression of
the actuating pin. No attachments (control head, pressure control head) are to be connected to the
actuation port during shipment, storage, or handling.

installation

THIS SEQUENCE FOR CYLINDER INSTALLATION MUST BE FOLLOWED AT ALL TIMES:

1. Install cylinder into bracketing.

WARNING
DISCHARGE HOSES OR VALVE OUTLET ADAPTER MUST BE CONNECTED INTO SYSTEM
PIPING BEFORE ATTACHING TO CYLINDER VALVE OUTLET TO PREVENT INJURY IN THE
EVENT OF DISCHARGE.

2. Remove safety cap and connect all cylinder valves into system piping using flex hose or valve
outlet adapter.

3. Remove protection cap and attach control heads, pressure control heads, pilot loops, etc. as
required.

Change 1







WARNING
CONTROL HEADS MUST BE IN THE SET POSITION BEFORE ATTACHING TO THE CYLINDER
VALVE ACTUATION PORT, IN ORDER TO PREVENT ACCIDENTAL DISCHARGE.

Removal From Service

1. Remove all control heads, pressure operated heads, and pilot loops from cylinder valve, and
attach protection cap to actuation port.
2. Disconnect cylinders from system piping at the valve outlet. Disconnect valve outlet adapter, if
used.
3. Immediately install safety cap on valve outlet.
DANGER!

DO NOT DISCONNECT THE CYLINDER FROM SYSTEM PIPING IF THE SAFETY CAP IS
MISSING. OBTAIN A NEW SAFETY CAP FROM KIDDE.

4. Remove cylinder from bracketing.
DANGER!

FAILURE TO FOLLOW THESE INSTRUCTIONS, AND IMPROPER USE OR HANDLING, MAY
CAUSE SERIOUS BODILY INJURY, DEATH, AND PROPERTY DAMAGE.
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MATERIAL SAFETY DATA SHEETS
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reattakes  WATERIAL SAFETY DATA SHEET

EMERGENCY TELEPHONE (501) 862-5141

IDENTITY -~ FM-200
(1,2,1,2,3,3,3~Heptafluoropropane)

—— . S S . G . . . ey e S S VD . W S, s D e, (. D W s s S S o W e S

—— s s i Gy G s . T P P S T ST g Sy . s S

SECTION Y -~ PRODUCT INFORMATION

MANUFACTURER'S NAME - GREAT LAKES CHEMICAL CORPORATION
TELEPHONE NUMBER FOR INFORMATION - (317) 497-6100

WHMIS HAZARD CLASS AND DIVISION - A.

CAS REGISTRY NO. 431-89-0

DATE PREPARED 11/92

FORMULA  F,C;H SUPERSEDES 9/92

CHEMICAL FAMILY -

Halogenated Alkane
PREPARED_ BY -

Research Services Department
Great Lakes Chemical Corporation
West Lafayette, Indiana 47906

This product is being commercially manufactured under a
TSCA Section 5 Consent Order. The Significant New Use

Rule (SNUR) for FM-200 can be located in the .Code of
Federal Regulation 721.812S5. .

-
— e " S . > S G S G Sy St W TP T Sy e e G Gt e P T Gy = W T e A S

SECTION IX

HAZARDOUS COMPONENTS (Specify Chemical FYdentity: Common Names)
COMPONENT OSHA PEL

ACGIH TLV Other Limits
Recommended
FM-200. .. --- Not estbl. Not estbl. Notvestbl.

GLCC Product Code: 109
O

GREAT LAKES CHEMICAL CORPORATION
"P.O. Box 2200 - Highway 52 NW . West Lafayette, Indiana 47906
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Great Lakes Chemical Corporation 2
MSDS - FM-200

SBECTION XYY - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point ~16.4°C
Specific Gravity (water=1l) 1.46
Vapor Pressure (mm Hg) 58.8 psia at 70°F
Melting Point -131°C
Vapor Density (AIR=1) Not Available
Evaporation Rate

{Butyl Acetate=1) Not Available
Solubility in Water Mot Available
Appearance and oOdor Colorless gas, odorless

- G T G T S e T S . T S TV B s T s . i, S B Vs T G T S Tl Sy, G B W WL S D D D R WD G Sy s i M Ty G T, Ul Wy R T B Gy U B e S S e S S ey

SECTION IV ~ FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used) Nonflammable gas
Flammable Limits

LEL Not Applicable
UEL Not Applicable

Extinguishing Media
All conventional media are suitable.
Special Fire Fighting Procedures

This material is sold as a fire extinguishing agent.

Unusual Fire and Explosion Hazaxrds

In fire situations, toxic and corrosive hydrogen fluoride
may be released.

o > S . e A D . S Ve G Yt VD s e s D e S e S S . > T e v S A — =

SECTION V -~ REACTIVITY DATA

Stability Stable X Unstable

Conditions to Avoid:. None known

Incompatibility (Materials to Avoid)

Strong alkalis, strong oxidizers, strong reducing agents.
Hazardous Decomposition or Byproducts

Hydrogen fluoride
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sat Lakes Chemical Corporation 3
DS - FM-200™

Hazardous Polymerization

May Occur Will Not Occur X
Conditions to Avoid: None

—— - o v v - - -
W T . WD v S = T A — D > TR - G T G . e A - - a0 W >

CPION VI -~ HEALTH HAZARD DPATA
Route(s) of Entrv:
Inhalation? Yes Skin? No Ingestion? No
Bealth Razardg {Acute and Chronicg): |

To the best of our knowledge, the chronic toxicological
properties of this material have not been studied. The
acute inhalation 4-hour LC;, in rats is greater than.
788,696 ppm (~80%). A cardiac sensitization study ' has
determined FM-200™ to cause the canine heart to be
overly responsive. The NOBL is 8.1% volume/volume, the

LOAEL is 10.5% volume/volume and the NOAEL 1is 9%
volume/volume.

Carcinogenicity:

NTP? No IARC Monographs? No OSHA Regulated? No
Signs and Symptoms of Exposure: - Not Available

edical nditions Generally Aggravated by Exposure;

Not Available

!
¢

Emergency and Firgt Aid ?rggedures:

AInhalation: Remove person to fresh air; ;f not b;ea?hing._
give artificial respiration. If breathing is difficule,
give oxygen. Get medical attention.

Skin: Flush with water; if f£frost bite occurs, get
medical attention.

Eyes: Flush with water. @Get medical attention,

- - —— e s - o gy
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SCTION VII -~ PRECAUTIONS FOR SAFE HANDLING AND USE

eps8 to be Taken in Case Material ig Released or Spilled

Evacuate area. Wear protective equipment, ventilate area
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Great Lakes Chemical Corporation 4
MSDS - FM-200.

Precautions to be Taken in Handling and Storing

Protect containers from damage.

Other Precautions

DOT: Compressed gas, n.o.s. (Halogenated alkane), UN 1956

SECTION VIIXYI - CONTROIL MEASURES
Respiratory Protection

Wear NIOSH approved self-contained breathing apparatus in
emergency situations.

Ventilation -
Local Exhaust -~ Use to minimize Special - None
exposure to gas
Mechanical - Use for general area Other - None

control

Protective Gloves - Use lined neoprene gloves if handling
liquid

Eye Protection - Chemical splash goggles when handling liquid.

Other Protective Equipment - None

Work Hygienic Practlces - Ensure piping is empty before doing
maintenance woxk.

-—— e S - — " G - — — - -

Information on this form is furnlshed solely for the purpose of
compliance with OSHA's Hazard Communication Standard, 29CFR
1910.1200 and The cCanadian Environmental Protection Act, canada

Gazette Part II, Vol. 122, No. 2 and shall not be used for any
other purpose.

RMO:eh:104
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MATERIAL SAFETY DATA SHEET|  cweor orome

DOT: UN 1013
LIQUID CARHONIC INDUSTRIES HAZ.CL.: Diviasfon 2.2
< ,«-“; LABEL: Nonflammable Gas
~

> G130 JONIE GLVT, « DAK SROOK, L 62321-0016 « 08 87T2-7600 Jt_me 1991

24 Hour Emergency Phone Numbers: (504) 673-8831 f CHEMTREC (800) 424-9300

CTION I--PRODUCT )i T )
CHEMICAL NAME: Carbon Dioxide 1
(v4) i€ AND S . Cascous Catbon Dicxide, Carboa Dioxide,

o W- YHORYHS Carbon Aawydride, Carbonic Acid Gas FORMULA: COp
CHEMICAL FAMILY: Carbonate
SECTION T1--HAZARDOUS INGREDIENLS

MATERIAL_ VOLUME X CAS NG. 1992-1993 ACGIH TLV UNITS
Carbon Dioxide 99.5+ 124-38-9 THA = 5,000 Molar PPN
: STEL = 30,000 Molar PPX

0SHA 1991 TWA = 10,000 Molar PPX
OSHA 1991 STBL = 30,000 Molar PPH.
SECTIGN 111--pHYSICAL DATA

BOILING POINT (°F.): (Sublimes) =-109.3  SPECIFIC GRAVITY (HyQ=1): *

VYAPGR PRESSURE: . @ 68°F = 831 psig = X VOLATILE BY VOLUMt: 100X

VAPOR DENSITY (AIR=1):€ 68°F = 1.53 : EVAPORATION RATE (8UTYL ACETATEni): N/A
SOLUBILITY IN WATER: € 68°F = 87.8% by Volume

APPEARRANCE AND QDQR: Colarless gae, slight pungent odor
* @ 1 ATM Solid € -11°F = 1.56

_ SECTION IV--FIRE AND EXPLOSION HAZARD DATA - T ‘
FLASH POINT (METHOO USED): K/A FLAGKBLE LENITS: = o™
EXTINGUISHING MEDIA: ’

Nonflammable gas — cardon dioxide 13 an extingufiehing =mgent

SPECIAL FIRE FIGHTING PROCEDURES:
If cylindera ere exposed to a fire, safely relocate or keep cool with water aspray.

UNUSUAL FIRE AND EXPLOSION HAZARDS: WNone

SECTION V--HEALTH HAZARD DATA
Route{s} of Entry: Inhalation? Yes SKkin? o Irgestion? o
Carcinogenicity: KTP? No  IARC Monographs? No OSHA? o
EFFECTS OF QVEREXPQSURE:
Inhalation: At 2 to 3% coocertration symptoms of simple asphyxia occur; 3 co 5%
ceuses increased respiration and headache; up to 13X cauaes hiesdache, nauger,
vomicting and uncounsciousnesa. Higher concentratfons cause rapid circulatocy in-
sufficiency leading to a coma and death. CO; {a the most powerful cerebral
vaaadilator known. Parsons in 111 health where such 1llnese would be aggravated
by exposure to gaseous carbon dioxide should not be allowed to work with or handle
this prodact.
EMERGENCY AND FIRST RID PROCEOURE:

If Inhaled: Conaclous persons should be assisted to an unconteminated area sad
fnhale fresh air. [f uanconocioua, provide aseisted respiration and supplemental
oxygen. Further treatmeat should be symptomatfc and suppartive. Self-contained
breathing apparstus should be available for rascue personnel.

(Continued oo Supplemental Shaeet)

Change 1




‘ SECTION VI--REACTIVITY DATA
STABILITY: UNSTABLE ( ) STABLE (x )

CONDITIONS TO AVOID: N/A

INCOMPATABILITY (MATERIALS TO AVOID): 1f mafature is presemt, it may form
carbonic acid.

HAZARDOUS DECOMPOSITIOR PRODUCTS: None

HAZARDOUS POLYMERIZATION: MAY OCCUR { ) WOR'T OCCUR  ( X )

CONOITIONS TO AVOID: N/A

SECTION VII--SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:

Evacuate sll personnel from affected area, Vent{late area of leak with gupple-
mental fans. Carbon dioxfde is heavier than sir aad will collect fa low areas.
Uae @elf-contaiued breathing apparatus to eater legking cylinder drea.

WASTE DISPOSAL METHOD:

If passible, remove cylinder to remote area (dowmrad) and a].loru to slowly vent
to atmosphere.

SECTION VIII--SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION: Positive pressure air line with mask or self-contained
.. breathing apparatus.

VENTILATION: LOCAL EXHAU HAUST ({ x ) Provide adequate ventilation to pre-
MECHANICAL (GEMERAL) (x ) wvent concentration aver the allowable
THA or STEL
PROUTECTIVE GLOVES: Cotton or leather EYE PROTECTION: Safety goggles
OTHER PROTECTIVE EQUIPMENT: ar glaases
Safety ahoes. Use low oxygen alarm (less than 18%) waere
necessary. Use eppropriate protective equipment when weldfog,

SECTION IX--SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

.Use only DOT or ASHE coded cantainerg. Protect cylinders from phyeical desage.
Store in vell-ventilaced, cool, and dry areas., Follow noramal costprassed gas
storage recommendations. Do rot gtore cylinders at high temperatures or over
L20°F. Stare carboa dioxide cylinders with the cap on tight and valve end up.
Avoid low agtorage areas and corroaive chemicalsa.

OTHER PRECAUTIOHNS:

Compreased gag cylinders ghould not be refilled axcept by qualified producers of
coupredsed geses. Sec Compressed Gas Bullecin $B-2, 'Oxygen Deficieat Atmosphexes,”
GGA- Femphlets P-l, “Safe Handling of Coupressed Gases in Containerai™ G-6, "Carbon
Dioxide;" G~6.1, "Standard for Low Pressure COy Systems at Cousumer Sitee;™ G-5.3,
“Carbon Dioxide Cylinder ¥Filling and Handling Procedures Zor Beverage Plaants,

NSDA TDOLl."

(Continued on Supplemental Sheet)
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SUPPLEMENTAL SHEET - CARBON DIOXIDE WMATERIAL SAFETY DATA SHEET

SECTION V~-HEALTH HAZARD DATA

EMERGENCY AND FIRST AID PROCEDURES: {Continued)

CAUTION: Welding or braxing may produce fumes and gases hazardous

to health. Avoid breathing these fumes and gases. Uese adequate
ventilation. See ANSI Z-49.1 "Safety fn Welding and Cutcting"
published by the American Welding Society and OSHA safery regulatfons
under 29 CFR 1910.252 “Welding, Cutting and Brazing." Also see
ACGIH TLVe 1990-1991 Appendix B. Sectian B2, "Welding Fumes."™ ARC
RAYS can injure eyea and burn ekin.

SECTION IX--SPECIAL PRECAUTIONS

CTHER PRECAUTIONS: (Continued)

Constlt manuZacturer'se MSDS sheet on welding consumables and related
products for reactivity and healch hazard data, and for further
fuformation regarding welding fumes.

Reporting uader SARA, Title III, Section 313 not required.

NFPA 704 No. far carbon dioxide = 1} o 0

ke made a9 1o the eccuracy of 47Ty Gare o EEtement contad r~ -+ Wil th a metedal it lmiohad In gaod (e, NO WARSANTY
EXPAESY OR IMPLISD, OF MERCHANTABIUTY, FITNESS OR OTHEIWISE o7 v _ . This metena’ ¢ offeced only f0r your congidoration, inveatipetion
uﬂv«muﬂa1uquxnhdndodulmdhmwanmboumhkrqnddﬁnr»-:moun«pcmdmmummmownxﬁnwmtnmbumca‘
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L-4631-B

L-4631-B
August 1985

MATERIAL SAFETY DATA SHEET

An explanation of the terms used herein may be found in OSHA 29 CFR 1910.1200,

UNION available from OSHA regional or area offices.
CARBIDE (Essentiafty simitar to U.S. Department of Laboc Form OSHA-20
: andg It pted ln Canada for inf ion p )

¥ L
Do Not Duplicate This Form. Request an Original.

1. PRODUCT.IDENTIFICATION. -

PRODUCT Nitrogen

ﬁ:ﬁ'élCAL Nitrogen SYNONYMS  Not applicable

FORMULA N,_ g:::‘&c“ Not applicable T
ey o

TRADENAME  Nitrogen

For mixtures of this product request the respective component Material Safety Data Sheets. See Section IX.

MATERIAL (CAS NO.) Wt (%) 1984-1985 ACGIH TLV-TWA (OSHA-PEL)

Nitrogen (7727-37-9) 100 Simple asphyxiant (None currently established)

-
.

M, PHYSICAL DATA L5

BOILING POINT, 760 mm. Hg -195.8°C(-320.46°F) | FREEZING POINT ~210°C (- 345.8°F)
SPECIFIC GRAVITY (H,0 = 1) Gas VAPOR PRESSURE AT 20°C Gas
VAPOR DENSITY (air = 1 0.967 SOLUBILITY IN il

¢ ) WATER, % by wt. Negligible
PERCENT VOLATILES EVAPORATION RATE .
BY VOLUME 100 (Butyl Acetate = 1) Not applicable

APPEARANCE AND ODOR Colorless, odortess gas at normal temperature and pressure.

EMERGENCY PHONENUMBER > *, 5 i

IN CASE OF EMERGENCIES involving this material, further information is available-at all times:
In the USA 304 —744-3487 In Canada 514 —645-5311
For routine information contact your local supplier

Union Carbide requests the users of this product to study this Material Safety Data Sheet (MSDS) and become aware of product hazards and
safety information. To promote safe use of this product a usershould (1) notify its employees, agents and contractors of the information on this
MSDS and any product hazards and safety intormation, (2) furnish this same information to each of its customers for the product, and
(3) request such customers to notify their employees and customers for the product of the same product hazards and safety information.

UNION CARBIDE CORPORATION (1 LINDE DIVISION
UNION CARBIDE CANADA LIMITED 0O LINDE DIVISION
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PRODUCT: Nitrogen ” L-4631-B

THRESHOLD LIMIT VALUE: See Section ll.

EFFECTS OF SINGLE (ACUTE) OVEREXPOSURE:
SWALL OWING—This product is a gas at normal temperature and pressure.
SKIN ABSORPTION—NOo evidence of adverse effects from available information.

INHALATION —Asphyxiant. Moderate concentrations may cause headache, drowsiness, dizziness, excitation, excess salivation, vomit-
ing, and unconsciousness. Lack of oxygen can cause death. ’

SKIN CONTACT —No harmmful effect expected from vapor. Liquid may cause frostbite.

EYE CONTACT—No harmful effect expected from vapor.
EFFECTS OF- REPEATED (CHRONIC) OVEREXPOSURE: No evidence of adverse effects from available information.
OTHER EFFECTS OF OVEREXPOSURE: Contact with liquid may cause frostbite.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: The toxicology and the physical and chemical properties of the material do
not suggest that overexposure is likely to aggravate existing medical conditions.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH HAZARD EVALUATION: Noae cuf-
rently known.

EMERGENCY AND FIRST-AID PROCEDURES:
SWALLOWING—This product is a gas at normal temperature and pressure.

SKIN CONTACT—For exposure to liquid, immediately warm frostbite area with warm water (not to exceed 105°F). In case of massive
exposure, remove clothing while showering with warm water. Call a physician.

INHALATION—Remove to fresh air. Give artificial respiration if not breathing. Give oxygen if breathing is difficult. Call a physician.

EYE CONTACT —in case of splash contamination, immediately flush eyes thoroughly with water for at least 15 minutes. See a physician,
preferably an ophthalmologist, immediately.

NOTES TO PHYSICIAN: There is no specific antidote. Treatment st:oukd be directed at the control of symptoms and the clinical condition.
NOTE: Suitability for use as a component in underwater breathing gas mixtures is to be determined by or under the supervision of personnel

expenienced in the use of underwater breathing gas mixtures and famiiiar with the effects, methods, frequency and duration of use, hazards,
side effects and precautions to be taken.

Change 1



PRODUCT: Nitrogen L-4631-B
August 1985

~ V.FIRE AND EXPLOSION HAZARDDATA ..~

FLASH POINT . AUTOIGNITION .
(test method) Not applicable TEMPERATURE '\t applicable
FLAMMABLE LIMITS ] LOWER : UPPER .

IN AIR, % by volume Not applicable Not applicable

EXTINGUISHING MEDIA:
Nitrogen cannot catch fire. Use media appropriate for surrounding fire.

SPECIAL FIRE FIGHTING PROCEDURES:
Evacuate all personnel from danger area. Immediately deluge containers with water spray from maximum distance until cool, then move
containers away from fire area if without risk. N

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Gas cannot catch fire. Container may rupture due to heat of fire. No part of a container should be subjected to a temperature higher than 52°C
(approximately 125°F). Most containers are designed to vent contents when they are exposed to elevated temperature.

. VI REACTIVITY.DAT.

STABILITY CONDITIONS TO AVOID: See Section IX.
UNSTABLE | STABLE
X
INCOMPATIBILITY (materials to avoid): Under certain conditions, nitrogen can react violently with lithium, neodymium, titanium, ozone.

HAZARDOUS DECOMPOSITION PRODUCTS: None. -

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID: None currently known.
May Occur Will not Occur
X

VIl SPILL ORLEAK PROCEDURES.

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:

Evacuate all personnel from danger area. Use self-contained breathing apparatus where needed. Shut off ieak if without risk. Ventilate area
of leak or move leaking container to well-ventilated area. Test area, especially confined areas, for sufficient oxygen content prior to permitting
re-entry of personnel.

WASTE DISPOSAL METHOD:

Slowty release into atmosphere. Discard any product, residue, disposable container or liner in an environmentally acceptable manne, in full
compliance with Federal, state and local regulations.

Change 1




PRODUCT: Nitrogen

Viil. SPECIAL PROTECTION INFORMATION - .

RESPIRATORY PROTECTION (specify type): Select in accordance with OSHA 29 CFR 1910.134. Respirators shall be acceptable to
MSHA and NIOSH.

LOCAL EXHAUST —Preferred.

MECHANICAL (general)—Acceptable.
VENTILATION

SPECIAL—Not applicable.” -

OTHER—Not applicabie.

PROTECTIVE GLOVES: Preferred for cylinder handling.

EYE PROTECTION: Sefect in accordance with OSHA 29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cyfinder handling. Select in accordance with OSHA 29 CFR 1910.132 and
1910.133.

- 1X. SPECIAL PRECAUTIONS -

CAUTION: High pressure gas. Use piping and equipment adequately designed to withsland pressures to be encountered. Can cause rapic
suffocation due to oxygen deficiency. Store and use with adequate ventilation. Close vaive when not in use and when empty.

MIXTURES: When two or more gases, or liquefied gases are mixed, their hazardous properties may combine to create additional, unex-
pected hazards. Obtain and evaluate the safety information for each component before you produce the mixture. Consuft an industrial
Hygienist, or other trained person when you make your safety evaluation of the end product. Remember, gases and liquids have properties
which can cause serious injury or death. Be sure to read and understand all labels and other instructions supplied with all containers of this
product. For safety information on general handling of compressed gas cylinders, it is recommended that a copy of pamphlet P-1, “Safe
Handling of Compressed Gases in Containers,” be obtained from the Compressed Gas Association, Inc., 1235 Jefferson Davis Highway,
Arlington, VA 22202.

OTHER HANOLING AND STORAGE CONDITIONS: Never work on a pressurized system. If there is a leak, close the cylinder vaive, blow
down the system by venting 10 a safe place, then repair the leak.

The opinions expressed herein are those of qualified experts within Union Carbide. We believe that the information contained herein is
current as of the date of this Material Safety Data Sheet. Since the use of this information and these opinions and the conditions of use of the
product are not within the control of Union Carbide, it is the user’s obligation to determine the conditions of safe use of the product.

GENERAL OFFICES
IN THE USA: N CANADA:
. Union Carbide Corporation Union Carbide Canada Limited
SSMLINDE L S el
e & UNION CARBIDE 39 Oid Ridgebury Road 123 Eglinton Avenue East
Danbury, CT 06817-0001 Toronto, Ontario M4P (3

Other offices in principal cities all over the world.

L-4631-8 85-0928 8/85 35M ’ Lithographed in U.S.A.
Panndofd
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SKIDDE.

COMPONENT DESCRIPTION

o0 LB CARBON DIOXIDE CYLINDER

CONTROL
PORT

-

\

/

—

€ e e ———

|

o
Ul

N

VALVE

~ ___—— JHREAD FOR
DISCHARGE HEAD

SAFETY DISC
ASSEMBLY

THREAD FOR
PROTECTION CAP

TYPE "I” CYLINDER (JZ")

T~ CYLINDER

NOMINAL CHARGED

WEIGHT

155 LBS (70.3 KG)
CYLINDER VOLUME

MATERIALS:
CYLINDER: STEEL

L~ 2300 IN® (0.0377 M3)
—

T~ SIPHON TUBE

VALVE: SEE K—1040 FOR

SIPHON TUBE: ALUMINUM

P/N 982528

K—1010M
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Klm COMPONENT DESCRIPTION
= ® ‘

TYPE "I” CYLINDER VALVE, 1/2"
WITH TYPICAL CYLINDER

VALVE BODY - VALVE SEAT
I 57 MAIN CHECK
— 25 -14 NS-3
(FOR DISCHARGE
SLEEVE —— HEAD CONNECTION)
RETAINER = SPRING
4.98" DISC RETAINER
1 'S
(127mm) = SAFETY DISC
PILOT CHECK —— \ WASHER
17 =18 NS—3—— _ R " NPT
(FOR CONTROL = <.
HEAD CONNECTION) L V——TYPICAL CYLINDER
i

fmmm oo \
T S £
el rvpicaL — NN
SIPHON TUBE
SIPHON TUBE
MATERIALS THREADED IN PLACE-

VALVE BODY: BRASS 3 NPS
VALVE SEAT: BRASS

SLEEVE: BRASS

SLEEVE RETAINER: BRASS

PRODUCT ust MAIN CHECK: BRASS WITH RUBBER SEAT

Co, X PILOT CHECK: STAINLESS STEEL WITH RUBBER SEAT
FE-13

FM-200 P/N — 981372
HALON 1301 K—1040

Change 1



gmm | COMPONENT DESCRIPTION
®

DISCHARGE HEAD, PLAIN NUT

A

3.81" -
(97mm)

—— PISTON

! — | BALL RETAINER
.

CHECK \ BALL CHECK
NG S SPRING

s % \ DISCHARGE OUTLET

\ 3/4" NPS

\
|
_,\ \ 2 1/2 - 14N3
\ A
OUTER O-RING
P/N 242466
SWIVEL NUT

7~

SET
POSITION

OPERATED
POSITION

(FOR CONNECTION INNER O—RING
TO CYLINDER VALVE) P/N 242467
STEM
PRODUCT USE
MATERIALS
COy X BODY: BRASS
FE-13 O—RINGS: RUBBER
SPRING: STAINLESS STEEL -
FM-200 BALL CHECK: MONEL P/N — 872450
HALON 1301 STOP CHECK: BRASS K—1060
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SKIDDE.

ASSEMBLY OF PLAIN NUT DISCHARGE HEAD TO
TYPE "I” CYLINDER VALVE

PILOT

BALL CHECK

PILOT PRESSURE PATH
IN DISCHARGE HEAD

STEM

OUTER O-RING

PILOT PORT —\ =
il °

PILOT CHECK —— |

TYPICAL SIPHON TUBE

-
PRODUCT USE
Co, X
FE-13

FM-200

HALON 1301

Change 1

X

I =

OPERATIONAL DETAIL -

PISTON

PLAIN NUT ‘
DISCHARGE HEAD — SEE K—1060

BALL CHECK

PILOT PRESSURE PATH
FOR SLAVE OPERATION

STOP CHECK

DISCHARGE OUTLET
PILOT PRESSURE HERE
WILL DISCHARGE THIS
CYLINDER

PRESSURE PATH
IN VALVE T '

CAUTION

NEVER CONNECT DISCHARGE HEAD TO CYLINDER
VALVE WITHOUT FLEX LOOP ATTACHED TO
DISCHARGE OUTLET AND CONNECTED TO SYSTEM
PIPING. ARRANGEMENT AS SHOWN IS FOR
ILLUSTRATION PURPOSES ONLY.

INNER O-RING

NO GROOVES IN
SWIVEL NUT

MAIN CHECK

SAFETY OUTLET

TYPE "
CYLINDER VALVE
SEE K-1050

TYPICAL CYLINDER

K—1061



EIKGDDE COMPONENT DESCRIPTION
®

FLEX HOSE — 3/4”

16.4" -
/ SWAGED OR CRIMPED \
TS 5
— -
mitg=p— =

MALE COUPLING
FEMALE SWIVEL COUPLING

3/4" NPT | 3" NPS
PRODUCT USE
CO2 X
FE-13 |
FM—200 P/N — 251821
HALON 1301 ashes

Change 1




COMPONENT DESCRIPTION

MANIFOLD "Y" FITTING

//f—-3/4" NPT FEMALE

207877

@\\ ’

3/4" NPT FEMALE
3/4" NPT FEMALE ——////

MATERIAL: GALVANIZED MALLEABLE IRON

PRODUCT USE

o, X

FE-13

FM—-200 ~ P/N — 207877
HALON 1301 K—1100

Change 1



smm | COMPONENT DESCRIPTION
1

CARBON DIOXIDE SINGLE CYLINDER STRAP (50 LB)

11.5 IN
(2.92 MM)

T T
3.50 IN
(88.9 MM)

7.94 IN _L
~ R4.25 N
(108 MM)

(202 MM)

1.00 IN
r(25.4 MM)
(o] [o]
- 104 IN ]
(264 MM) ?
MATERIAL: STEEL
P/N 270014

K—1230M

Change 1




COMPONENT DESCRIPTION

CARBON DIOXIDE TWO CYLINDER STRAP (50 LB)

» 22.8 IN |
| (579 MM) il
2.88 IN
(73.1)
7.75 IN i
! A
(197 MM) R4.63 IN R4.63 IN

(118 MM) (118 MM)

1.75 IN

r(44.4 MM)
- [e] L o]
- 21.5 IN - ?
(546 MM)
MATERIAL: STEEL
P/N 241219
K—1240M

Change 1



COMPONENT DESCRIPTION

CYLINDER AND VALVE ASSEMBLIES

10 LB.(4.5 KG.) — 70 LB.(31.7 KG.) CAPACITY

VERTICAL MOUNT ONLY

|

=

~—— CYLINDER VALVE

SAFETY CAP

Fa\ PRESSURE GAUGE

180° APART FROM SYPHON

\ TUBE OPEN END

—_—— e —

jot————— SYPHON TUBE

— CYLINDER

—tm — e e L —

NOTES—

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT _ALL TIMES

EXCEPT WHEN THE CYLINDERS

ARE CONNECTED TO THE
SYSTEM PIPING OR BEING
FILLED.THE SAFETY CAP

MUST NOT BE REMOVED FROM

ITS CHAIN.

2. SEE K-2070 FOR ADDITIONAL

INFORMATION.
| 3. CYLINDERS ARE VERTICAL MOUNT
- ONLY.
|
i |
PART CYL. DIMENSIONS
NUMBER SIZE A* B c*
90-100010-001| 10 LBS 7.07 13.34 17.30
90-100020-001] 20 LBS 7.07 21.01 24.97
90-100040-001] 40 LBS 9.00 | 22.80 26.76
90-100070-001] _70 LBS 9.00 | 34.87 38.83
PRODUCT
ust * DIMENSIONS ARE IN INCHES
CO»
FE-13
FM—200 X MATERIAL: P/N — SEE TABLE
HALON 1301 VALVE BODY: BRASS

CYLINDER: STEEL, PAINTED RED

K—-2010
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COMPONENT DESCRIPTION

CYLINDER AND VALVE ASSEMBLY
125 LB. (56.7 KG.) CAPACITY

SAFETY CAP

/—CYLINDER VALVE
\/—UFTING LUGS

/ CYLINDER

NOTES -

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT _ALL TIMES

EXCEPT WHEN THE CYLINDERS
ARE CONNECTED TO THE
SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP
MUST NOT BE REMOVED FROM
ITS CHAIN.

2. SEE K—-2070 FOR ADDITIONAL
INFORMATION.

3595 31.97" \—CYLINDER
NAMEPLATE
— \ 12.75" DIA
MATERIAL:

PRODUCT USE VALVE BODY: BRASS
co CYLINDER: STEEL, PAINTED RED
FE-13 |
FM-200 X P/N — 90-100125-001
HALON 1301 K—2030

Change 1



EKIDDE.

CYLINDER AND VALVE ASSEMBLY
200 LB. (90.7 KG.) CAPACITY

VALVE OUTLET

COMPONENT DESCRIPTION

P/N DESCRIPTION
90-100200-001 STD
90-100201-001 w/LLI
90-100200-101 STD
90-100201-101 w/LLI

PLAN VIEW

SAFETY CAP /CYLINDER VALVE

7 ,—UFTING LUGS

/— CYLINDER
x—— CYLlNdER

NAMEPLATE

52.75" (50.35%)

47.50" (45.13%)

MATERIAL:
VALVE BODY: BRASS
CYLINDER: STEEL, PAINTED RED

0 LIQUID LEVEL INDICATOR

NOTES- :

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT _ALL TIMES

EXCEPT WHEN THE CYLINDERS
ARE CONNECTED TO THE
SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP

MUST NOT BE REMOVED FROM
ITS CHAIN.

2. SEE K-2070 FOR ADDITIONAL
INFORMATION.

3. OLD CYLINDER DIMENSIONS IN ( )
NEW CYLINDER MFG AFTER 3/98

l~———12.75" (13.60") DIA

P/N — SEE TABLE
K—8040

© Kidde-Fenwal. Inc. 1998
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5 KImE COMPONENT DESCRIPTION
®

CYLINDER AND VALVE ASSEMBLY
350 LB.(158.7 KG.) CAPACITY

VALVE OUTLET

<

/ CYLINDER
58.36" 53.14" \
———- CYLINDER

P/N DESCRIPTION
90~ 100350-001 STD
90-100351-001 W/LLI
SAFETY CAP /CYLINDER VALVE
LIQUID LEVEL INDICATOR
— LIFTING LUGS NOTES-

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT_ALL TIMES

EXCEPT WHEN THE CYLINDERS
ARE CONNECTED TO THE
SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP
MUST NOT BE REMOVED FROM
ITS CHAIN.

2.”SEE K—-2070 FOR ADDITIONAL
INFORMATION.

P/N — SEE TABLE

NAMEPLATE
— 16.00" DIA
MATERIAL:
i Tus]  VALVE BODY: BRASS
&y CYLINDER: STEEL, PAINTED RED
FE-13
FM-200 X
HALON 1301

Change 1
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SKIDDE.

CYLINDER AND VALVE ASSEMBLY
600 LB.(272.1 KG.) CAPACITY

VALVE OUTLET

COMPONENT DESCRIPTION

P/N DESCRIPTION
90-100600-001 STD
90-100601-001 W/LLI

CYLINDER VALVE

LIQUID LEVEL INDICATOR
»— LIFTING LUGS

/ CYLINDER

NOTES -

1. THE SAFETY CAP MUST BE
INSTALLED ON THE VALVE
OUTLET AT _ALL TIMES

EXCEPT WHEN THE CYLINDERS
ARE CONNECTED TO THE
SYSTEM PIPING OR BEING
FILLED. THE SAFETY CAP
MUST NOT BE REMOVED FROM
ITS CHAIN.

2. SEE K—-2070 FOR ADDITIONAL
INFORMATION.

56.72" 50.51"
\ CYLINDER
NAMEPLATE
RR— e 22.00" DIA
MATERIAL:
PRODUCT USE VALVE BODY: BRASS
O, CYLINDER: STEEL, PAINTED RED
FE-13
FM—200 X
HALON 1301

P/N — SEE TABLE

K~-2060

Change 1




EKIDDE.

CYLINDER DATA

ENGINEERED SYSTEMS CYLINDER DATA

GENERAL INFORMATION

GROSS WEIGHT
PART FILL RANGE EMPTY WEIGHT [N FILL WAX FILL HEIGHT | DIAMETER | VOLUME
NUMBER Las KG LBs KG LBS KG LBS KG w/uwi IN CM| IN cM| FT3 M3

90-10001X-001| 5-10 3-5 25 1m {30 | 14 | 35| 16 | Nno |17.30] 44 | 7.07 | 18| .167 | .0047
90-10002X-001| 9-20 4-9 31 4 |40 ] 18 | s1 | 23 | no [2497| 64 |7.07 | 18] .286 | .0081
90~ 10004X-001| 17-40 8-18 38 17 |55 | 25 | 78| 35 | No |26.76] 68 [ 9.00 | 23| .572 | .0162
90-10007%-001| 30-70 14-32 52 24 [82 | 38 |123] s6 | no | 38.83] 99 [ 9.00 | 23| 1.000 | .0283
90-100125-001| 54-125 25-57 96 44 [150]| 69 | 222 101 | no |35.93| 92 [12.75] 32| 1.788 | .0506
90-100200-101| B6-200 39-91 130 59 [216 | 98 | 330 | 150 | No | 52.75{134|12.75] 32| 2.859 | .0810
90-100201-101{ 86-200 39-91 131 59 |217 | 98 | 331 | 150 | ves |52.75|13412.75 | 32 | 2.859 | .0810
90-100350-001 | 150-350 | 68-159 201 91 |351] 159 [ 555] 250 | No | 58.36] 14916.00 [ 41]5.000].1416
90-100351-001 | 150-350 | 68-159 203 92 |351 ] 160 | 557 | 251 | ves | 58.36| 149[16.00| 41| 5.000] .1416
90-100600-001 | 258600 | 114-272 | 360 163 |618 | 277 | 966 | 390 | No | 56.72| 145|22.00] 56 | 8.572 | .2427
90-100601-001| 258~600 | 114-272 | 362 164 |818 | 278 | 968 | 391 | ves | 56.72| 145[22.00 | 56 | 8.572 | .2427

NOTE: Engineered Systems have o fill density range of 30 Ib/cu.ft. to 70 Ib/cu.ft.

PRODUCT USE

CO2

FE-13

FM-200 X

HALON 1301 K—2070MM

Change 1




COMPONENT DESCRIPTION
PROTECTION

CAP

EKIDDE.

CYLINDER VALVE

VALVE CORE, PILOT

BODY
T — SLAVE CYLINDER
/__ ACTUATION PORT
/A 1/8" NPT
/ T Disc
PRESSURE
GAGE
N
B
SAFETY CHAIN ACTUATION PORT
CONTROL HEAD
VENT HOLE ~ CONNECTION
DISCHARGE —
OUTLET PORT = PISTON
A\
SUPERVISORY
PRESSURE
sACFEFIY / SWITCH
A
SEAT CONNECTION
AN
| c |
PART NO.|VALVE SIZE A B c D 3 F
90-140000-000 | 1-1/2" 7.63" 483" 5.22" | 754-900 PSI| 242461 9.9 LB
90-150000-000 2" 8.80" 5.32" 6.28" |798-972 PSI| 264925 | 15 LB
%0-160000-000 | 2—1/2" | 10.04" 6.30" 6.61" |798-972 PSI| 264929 | 24 LB
D: SAFETY DISC RELIEF PRESSURE
E: SAFETY DISC REPL. P/N
F: WEIGHT
MATERIAL:
VALVE BODY: BRASS
PISTON: BRASS
PRODUCT USE | FINISH: NATURAL
SEAT: RUBBER
Co2 WORKING PRESSURE: 360-609 PSI
FE-13 PROOF PRESSURE: 1000 PSI
BURST PRESSURE: 2000 PSI
FM-200 X | TEMPERATURE RANGE: 0 T0 130 F  P/N — SEE TABLE
HALON 1301 EQUIVALENT LENGTH IN SCH. 40 PIPE: K—2080

1-1/2" . 16.7° OF 1-1/4"
2" : 28.0° OF 2"
2-1/2"  : 31.5° OF 2-1/2"

Change 1




‘ COMPONENT DESCRIPTION
iKIDDE.

CYLINDER SUPERVISORY PRESSURE SWITCH

1.56"
2.12"
1/4" SAE FEMALE PORT FITTING 47" CONDUIT ENTRY HOLE
WITH VALVE CORE DEFLECTOR /'

/

- c—> } 40mm
ACTUATION PRESSURE: 320 PSI +/~ 10 PSI

DEACTUATION PRESSURE: 250 PSt +/- 10 PSI

ELECTRICAL RATING:
120/240/277 V-AC 375 VA
28V-AC/DC 2 AMPS
5.8 FLA-34.8 LRA @ 120V
2.9 FLA-15 LRA ©@ 240V

OPERATING TEMPERATURE RANGE: +30 Deg F TO +130 Deg F

e

878709-000
OPERATION: DEVICE "NORMALLY CLOSED” "OPEN UNDER PRESSURE"
PRESSURE LOSS GREATER THAN 40 PSI WILL CAUSE CONTACTS TO OPEN

PRODUCT USE | 878709-010

co, OPERATION: DEVICE "NORMALLY OPEN" "CLOSED UNDER PRESSURE"
E-13 PRESSURE LOSS GREATER THAN 40 PSI WILL CAUSE CONTACTS TO CLOS
FM—-200 X P/N — 878709-0XX
HALON 1301 X K—2090

Change 1



SKIDDE.

LIQUID LEVEL INDICATOR

COMPONENT DESCRIPTION

e

READING TAKEN AT TOP
EDGE OF FITTING

TAPE INSIDE \

~F

BRASS TUBE \

FM—200
LIQUID LEVEL s
By 1
E*E‘.'E'ar/
‘Y N7 7777777
I |
P
| | |
Loy
| l |
. I
t
B
—")

RETAINER - FLOAT RESTS —~ i

HERE WHEN CYLINDER

IS EMPTY.
PRODUCT USE
CO9
FE-13
FM-200 X
HALON 1301 X

CAP

GRADUATED TAPE
P/N 283894 — SHOWN

IN MAGNETIC INTERLOCK
POSITION READY TO TAKE
READING.

O-RING

BRASS TUBE

FM-200
CYLINDER

— MAGNETIC END OF
TAPE ENGAGES
IN MAGNETIC FIELD
OF FLOAT WHEN
TAPE IS PULLED
UP TO TAKE READING.

MAGNET EMBEDDED

N FLOAT

FLOAT — FLOATS ON SURFACE
OF LIQUID FM-200.

FREE TO MOVE UP OR DOWN
QUTSIDE OF BRASS TUBE.

K-2110

Change 1




COMPONENT DESCRIPTION

FLEXIBLE DISCHARGE HOSES

1]

)

{

FM—200 CYLINDER VALVE
CONNECTION, SWIVEL NUT

\ HOSE

SYSTEM PIPE CONNECTION,
MALE NPT THREAD

* DIMENSIONS ARE IN INCHES

MATERIAL:

HOSE: REINFORCED RUBBER HOSE

FITTINGS: BRASS
MINIMUM BURSTING PRESSURE: 2000 PSI
WORKING PRESSURE: 500 PSI

PROOF PRESSURE:

PRODUCT USE
CO»

FE-13

FM-200 X
HALON 1301 X

Change 1

PART NO. MALE NPT * A* MIN. BEND RADIUS *
283898 1-1/2 24 10.5
283899 2 31 13.5
283900 2-1/2 48 22.5

1000 PSI

P/N — SEE TABLE
K—2120



SKIDDE.

MANIFOLD EL-CHECK

COMPONENT DESCRIPTION

A AAAAA,

-

/— VALVE BODY

\ 3
«—— FOR _CONNECTION TO
SYSTEM MANIFOLD

I~ ARROW INDICATES
FLOW DIRECTION

\.

\ CHECK

PART NO. SIZE A* B* c*
877690 2 3.93 4.88 2 - 11-1/2 NPT
878743 2-1/2| 4.69 5.76 2-1/2 - 8 NP'T

* DIMENSIONS ARE IN INCHES

NOTE:

NOTE:

PRODUCT USE
CO9

FE-13 X
FM-200 X
HALON 1301 X

EL~CHECKS ARE TO BE INSTALLED AT SYSTEM
MANIFOLD iN VERTICAL DIRECTION AS SHOWN.

DO NOT USE AS A MAIN/RESERVE CHECK VALVE WITH
MORE THAN 1 MAIN/RESERVE CYLINDER

MATERIAL:
VALVE BODY: CAD PLATED STEEL
CHECK: STAINLESS STEEL

SEAT: NITRILE RUBBER

P/N — SEE TABLE
K—-2130

Change 1




5“ INSTALLATION DETAIL
‘ ®

TYPICAL INSTALLATION OF EL-CHECK

MANIFOLD /A L‘\15‘ MAX

EL~CHECK
VERTICAL G;

> +
- MANIFOLD
PIPE
15" MAX
ARROW INDICATES
FLOW DIRECTION FLEX HOSE

EL-CHECK MAY BE ADJUSTED AS SHOWN
TO OBTAIN A SMOOTH RADIUS IN
FLEXIBLE DISCHARGE HOSE.

NOTES:

- INSTALL EL-CHECKS SO THAT ARROW IS IN
DIRECTION AS INDICATED

PRODUCT USE
CO2

FE-13 X
FM-200 X
HALON 1301 X

K—2131

Change 1



COMPONENT DESCRIPTION

SKIDDE.

ECS SERIES FM-200
CYLINDER MOUNTING STRAPS

| : |
E
A |
F | c |

(HOLE SIZE)—\ ! L4

@] [&] o
PART NO. CyL SIZE | CYL O.D.* A* B* C* D* E* F*
283945 10,20 7.07 6.48 9.62 8.62 1.00 |. 2.78 437
283934 40,70 9.00 B.16 11.69 | 10.69 1.00 3.50 437
235317 125,200 12.75 12.83 | 16.18 | 14.56 1.75 6.06 .625
281866 350 16.00 15.50 | 19.50 | 17.88 1.75 7.25 .625
294651 600 22.00 21.56 | 25.75 | 24.12 1.75 10.25 .625

* DIMENSIONS ARE IN INCHES

MATERIAL: STEEL, PAINTED BLACK

P/N — SEE TABLE
K—8130M

Change 1




COMPONENT DESCRIPTION

CYLINDER MOUNTING CRADLE

A
0
1

| nlitns

|<—E

PART NO. CYL SIZE | CYL O.D.* A* B* c+ D* e* F*

235431 125,200 12.75 3.20 | 16.25 [ 15.00 | 1.50 | 1.312 | .562
281867 350 16.00 3.58 | 19.24 | 18.00 | 1.50 1.34 .562
294632 600 22.00 4.75 | 25.24 | 24.00 | 1.75 1.34 .562

* DIMENSIONS ARE IN INCHES

MATERIAL: STEEL, PAINTED GRAY P/N — SEE TABLE
K—8150M

Change 1



COMPONENT DESCRIPTION

360 DEGREE PENDANT NOZZLE

METAL STAMP X-XXX (HOLE DIA. SIZE)
IN .093 +£.031 HIGH
CHARACTERS ON ANY FLAT

v 7

— D

X

o

e r——— C —————
360 DEGREE NOZZLE
Pipe Size A B c D

1/2" (12.20mm) 1.250" (31.75mm) 1.468" (37.28mm) 1.837" (49.19mm) 1.250" (31.75Smm)
3/4" (19.05mm) 1.500" (38.10mm) 1.578" (40.08mm) 2.125" (53.97mm) 1.500" (38.10mm)
1" (25.40mm) 1.750" {44.45mm) 1.718" (43.63mm) 2.375"  (60.32mm) 1.750" (44.45mm)
1-1/4" (31.75mm) 2.250" (57.15mm) 1.950" (49.53mm) 2.750" (69.85mm) 2.250" (57.15mm)
1-1/2" (38.10mm) 2.250" (63.50mm) 2.000"  (50.80mm) 2.937" (74.59mm) 2.500" (63.50mm)
2" (50.80mm) 3.000" (76.20mm) 2.062" (52.37mm) 3.125" (79.37mm) 3.000" (76.20mm)

A Selection

of orifices are available for each nozzle size.

Consult your Kidde Design and Installation Manual for Details.

PRODUCT USE

CO,

FE-13

FM—200 X , P/N — 90—19402X—XXX
HALON 1301 K—=2140

Change 1




180 DEGREE PENDANT NOZZLE

e

60°

3'0\/

METAL STAMP X-XXX (DASH NO.)

IN .093 £.031 HIGH CHARACTERS
ON ANY FLAT

COMPONENT DESCRIPTION

EKIDD

180 DEGREE NOZZLE

Pipe Size A 8 c D
1/27 (12.20mm) 1.250"  (31.75mm) 1.250"  (31.75mm) 1.687" (42.84mm) 2.000" (50.80mm)
3/4" (19.05mm) 1.500" (38.10mm) 1.375"  (34.92mm) 1.950" (48.89mm) 2.296" (58.31mm)
1" (25.40mm) 1.750"  (44.45mm) 1.562"  (39.67mm) 2.218" (56.33mm) 2.671" (67.84mm)
1-1/4"  (31.75mm) 2.250"  (57.15mm) 1.750"  (44.45mm) 2.656" (67.46mm) 3.250" (82.55mm)
1-1/2" (38.10mm) 2.250"  (63.50mm) 1.950" (48.89mm) 2.950" (74.93mm) 3.625" (92.07mm)
2" (50.80mm) 3.000" (76.20mm) 1.968" (49.98mm) 2.875" (73.02mm) 3.656" (92.86mm)

A Selection of orifices are available for each nozzle size.
Consult your Kidde Design and Installation Manual for Details.

PRODUCT USE
CO2

FE-13

FM-200 X
HALON 1301

Change 1

P/N — 90-19401X—XXX

K—=2150




COMPONENT DESCRIPTION

PRESSURE OPERATED CONTROL HEAD

1.00" HEX ——’

’j 1/8"-27 NPT
PRESSURE INLET

PISTON

724

)
)

LI
,‘.‘}‘.i‘}".lﬂl
)\E)Eaim;

Ill

2.19"

7

SWIVEL NUT

7

-

\\‘7
NN

N
\\

] =V
SET — L
OPERATED — ¥

- 1.250-18
UNEF-3B
1.50" HEX

MATERIAL:
BODY, RETAINING NUT,
AND PISTON: BRASS

PRODUCT USE
CO»9 X
FE-13 X
FM—-200 X P/N — 878737
HALON 1301 X K—5010

Change 1




§I(Im _ COMPONENT DESCRIPTION
®

PRESSURE OPERATED CONTROL HEAD, STACKABLE

1 /— 1.250-18 UNEF-3A

CAP RETAINER

12527 NPT
PRESSURE INLET

I._________..._

3.480 d
PISTON
-
d BODY
d ]
[o1
==
Y ! —SET
x OPERATED
1.250-18 UNEF-38 \
STEM
MATERIAL:

BODY, RETAINER CAP,
PISTON AND MTG. NUT: BRASS

PRODUCT USE

Co- X

FE-13 X .
FM—200 X P/N — 878750
HALON 1301 X K—-5020

Change 1



LEVER OR PRESSURE OPERATED CONTROL HEAD

COMPONENT DESCRIPTION

LEVER ALlé(I)\W APPROX. 2"
CLEARANCE FOR
SAFETY PIN \ \ OPERATION OF LEVER
CLOSED
SEAL WIRE
-]
N3d0
TO(OPEN
1
! 1/8" NPT PRESSURE
4.50" : INLET
! -
PISTON ‘ BODY

]

] ]

' 1 f
{
T . SET

—_—f — OPERATED
— 1.250-18 UNEF-38B
3.00"
MATERIAL:

LEVER: STAINLESS STEEL
BODY AND PISTON: BRASS

PRODUCT USE

CO2 X

FE-13 X

FM—200 X P/N -
| HALON 1301 | X

878751
K-5030

Change 1




COMPONENT DESCRIPTION .

PILOT ACTUATION FITTINGS

¥i==:

1
}
1
{

T
MALE ELBOW MALE BRANCH TEE
1/8" NPT X 5/16" TUBING 1/8" NPT X 5/16" TUBING
P/N 6992-0503 P/N 6992-0505

—

L

MALE CONNECTOR

1/8" NPT X 5/16" TUBING
P/N 6992-0501

MATERIAL: BRASS

PRODUCT USE
CO9 X
FE-13 X
FM—200 X P/N — SEE ABOVE
HALON 1301 X K—5040

Change 1



gmm COMPONENT DESCRIPTION
®

NITROGEN PILOT CYLINDER, BRACKET, AND ADAPTER

GAUGE

OUTLET PORT-1/8" NPT FEMALE
ATTACH ADAPTER HERE

1/8" NPT
SAFETY MALE
OUTLET

5/16"-TUBING
MALE

ADAPTER
P/N WK-699205-010

1-1/4"-18 NF-3
FOR CONTROL HEAD CONNECTION

\ CYLINDER P/N WK—-877940-000
BRACKET P/N WK-877845-000
SPECIFICATIONS
CYLINDER CAPACITY-108 in3 (1770 CM3)
SAFETY OUTLET BURST RANGE— 2650-
3000 PSI (183-207 BARS) AT 70°F (20°C)

NITROGEN—-BB-~—411 b, GRADE A, TYPE [
1800 PSI (124 BARS) AT 70°F (20°C)

16"
(406mm)qi]

MATERIALS
- CYLINDER: STEEL, PAINTED BLACK
| 555" | VALVE: BRASS
(SOmm) BRACKET: STEEL, PAINTED BLACK
ADAPTER: BRASS

PRODUCT USE
€O X
FE-13 X
FM—200 X P/N — SEE ABOVE
HALON 1301 X K—5050

Change 1




EKIDDE.

COMPONENT DESCRIPTION

BALL VALVE, 1/4”

SEAL WIRE
SEPARATE

PRODUCT

USE

Co2

FE-13

FM-200

HALON 1301

XKPep ([

Change 1

+ - S, S
‘\\i\\-1/4" FNPT

(BOTH ENDS)
REF

i
|
g
!
g
|
!
|
|
!
!
!
|

L/

e 2 57 —————

MATERIAL — STAINLESS STEEL, TYPE 316
OPERATING PRESSURE - 3000 PSIG @ 170°F
MINIMUM BURSTING PRESSURE 10000 PSi (680 BARS)

P/N — 283888
K-3060



SKIDDE.

COMPONENT DESCRIPTION

1/4” FLEXIBLE ACTUATION HOSES

5/16" TUBING COUPLING
(BOTH ENDS)

MATERIAL:

625"

. HEX SWIVEL
NUT (BRASS) >

1,3\r
A A

[

HOSE - 1/4" 1.D.

PART NO. A*
264986 30
264987 22

* DIMENSIONS ARE IN INCHES

HOSE: CRES, WIRE BRAIDED, TEFLON LINING

COUPLIMGS: BRASS

MINIMUM BURSTING PRESSURE: 5000 PSIG

MINIMUM BEND RADIUS: 2.5”

PRODUCT USE
(oD X
FE-13 X
FM-200 X
HALON 1301 X

P/N — SEE TABLE
K—5070

Change 1




5“ . COMPONENT DESCRIPTION
® |

MASTER CYLINDER ADAPTER KIT

1/4" MALE NPT X 5/16" TUBING
\ PROTECTION CAP
r.l

CAUTION
INSTALL CAP
=] O
USE
LABEL (7)
\ |
| i
\ :
\ /
NP
1.42"
MATERIAL:
ADAPTER AND CAP: BRASS
CHAIN: STAINLESS STEEL
LABEL: MYLAR
PRODUCT USE
CO2
FE-13 X
FM—200 X P/N — 844895
HALON 1301 X -

K-5080

Change 1



§|(lm COMPONENT DESCRIPTION
®

1/4” CHECK VALVE

FLOW DIRECTION
1/4"-18NPT (TYP.)

< O

" 81"
2.00 HEX

NOTE: INSTALL VALVE WITH ARROW POINTING IN DIRECTION OF FLOW.

MATERIAL: BRASS
WORKING PRESSURE: 0-1800 PSI
MINIMUM BURSTING PRESSURE: 5000 PSI

PRODUCT USE
o, X
FE-13 X
"FM-200 X P/N — 264985
HALON 1301 X K—-5090

Change 1




5'('“ ~ COMPONENT DESCRIPTION
®

3/8" CHECK VALVE

B 2.35" — —e 1.00" (e

(60 MM) (25 MM™)

7
e

—g— NPT BOTH ENDS

INSTALL VALVE WITH ARROW POINTING
IN DIRECTION OF FLOW.

MATERIALS
BODY: BRASS
SEAL: BUNA-N

TECHNICAL DATA
WORKING PRESSURE: 0 TO 5000 PSI (0 TO 345 BARS)
PROOF PRESSURE: 10,000 PSI (690 BARS)
CRACKING PRESSURE: 2 TO 4 PS| (.14 TO .28 BARS)
OPERATING TEMPERATURE: —40°F TO 250°F

(-40°C TO 121°C)

PRODUCT USE
CO, X
FE-13 X
FM—200 X P/N — 261193
HALON 1301 X K—5100

Change 1



SKIDDE.

CHECK VALVES, 1/2" THRU 2"

VALVE MUST BE

DIRECTION OF FLOW

INSTALLED WITH l
ARROW POINTING IN D
f—

ILLUSTRATION

COMPONENT DESCRIPTION

VALVE SIZE NPT
BOTH ENDS

_

i
O B
| s — !
-~ A ————— — C ——]
ILLUSTRATION 'B
PART VALVE A 5T E
NUMBER S1ZE |ILLUSTRATION 1N Tmm] 1 IN [mm| IN |mm| IN Jmm
81-800327-000 1/2" A - - - - - - 13.34| 85 2 51
81-800266-000 3/4" A - - - - - - 13.34] 85 2 S1
WK~800443-000 1" A - - - - - - 13.97|101} 3.18] 81
81-800444-000| 1-1/4" A - - - - - - 13.97]101]3.18] 81
81-870152-000 1—1/2' B 7.501151(6.2 4751121 - - - -
81-870151-000 2 B 7.50]151]|6.2 4.75{121 - - - -

MATERIAL: BRASS

PRODUCT USE
COo» X
FE-13 X
FM-200 X
HALON 1301 X

P/N — SEE TABLE
K-5110

Change 1




l(lm COMPONENT DESCRIPTION |
®

CHECK VALVES, 2-1/2" & 3"

é"
4

X 4%(114mm) LG.

HEX BOLT
P/N 1966-4872—16 REQ'D

lt———— 10.5" ————=]
(267mm)
E I oo o \
g =N
i | INLET
s Il A7/ \%
B H Y -
3" SIDE VIEW
2 HEX NUT WITHOUT
P/N 1523-0800 ASSEMBLED FLANGE
16 REQUIRED
OUTLET . 8.25" (210mm) DIA.
P/%Sggggn | FLANGE — 6.62" (168mm)
BOLT CIRCLE
2 REQUIRED ‘
2% WELDING NECK FLANGE VALVE MUST BE
INSTALLED WITH
2/ 2558%75106 ARROW POINTING IN
COR- DIRECTION OF FLOW
3" WELDING NECK FLANGE
P/N 6810-1200
2 REQUIRED
MATERIALS
PRODUCT USE VALVE BODY: BRASS
o : GASKET: IRON
2 FLANGES, BOLTS, & NUTS: STEEL
FE-13 X
FM—200 X P/N — 870100
HALON 1301 X K—-5120

Change 1



§|(IbbE COMPONENT DESCRIPTION
®

' STOP (DIRECTIONAL) VALVES, 1/2" THRU 2"

/1% —18 NF-3 FOR CONTROL HEAD CONNECTION

1
SN .
[ J
VALVE SIZE ‘ ] INLET { ﬁ';ﬂ% ]
NPT ?— c
BOTH ENDS (@
——
OUTLET ' —< l
!
| A ! B
PART VALVE SIZE A B C
NUMBER NPT IN mm IN mm IN mm
870023 3 3.75| 95 | 25| 64 | 4.68| 119
870022 3 425|108 | 2.81| 71 |5.68| 144

870122 1" 55 | 140 | 3.62| 92 |6.87| 175

870032 ERF: 55 | 140 | 3.62| 92 |6.87| 175
870123 3 7.5 | 191 | 4.75| 121 | 8.43| 214
870049 2" 7.5 | 191 | 475| 121 | 8.43 | 214
MATERIAL:
BODY: BRASS
NOTES:
1.VALVE MUST BE INSTALLED WITH ARROW POINTING
2.VALVE MAY BE INSTALLED IN HORIZONTAL OR VERTICAL
€o2 X PIPE RUN.
FE-13 X
FM—200 X P/N — SEE TABLE
| HALON 1301 X K—=5130

Change 1




smm COMPONENT DESCRIPTION
® A

STOP (DIRECTIONAL) VALVES, 2-1/2" & 3"

é" -l'l
> X 42(114mm) LG.

HEX BOLT 1" _
P/N 1966-4872-16 REQ'D |4 18 NF=3 MALE
) FOR CONTROL HEAD
10.5 CONNECTION
(267mm)
Il — AN
:
C i —
P/N 1523-0800 ASSEMBLED FLANGE
16 REQUIRED e
OUTLET 8.25" (210mm) DIA.
GASKET FLANGE - 6.62" (168mm)
P/N 200973 BOLT CIRCLE
2 REQUIRED
2 1" WELDING NECK FLANGE
2 T P/N 263716 VALVE MUST BE
' 2 REQUIRED INSTALLED WITH
_OR-— ARROW POINTING IN
} DIRECTION OF FLOW
3" WELDING NECK FLANGE
P/N 6810—1200
2 REQUIRED
MATERIALS
PRODUCT USE VALVE BODY: BRASS
GASKET: IRON
) X FLANGES, BOLTS, & NUTS: STEEL
FE-13 X
FM-200 X P/N — 890010
HALON 1301 X K—5140

Change 1



5'(' ' COMPONENT DESCRIPTION
DDE®

4" STOP (DIRECTIONAL) VALVE

117_18 NF=3 MALE

n » 4
Z'x 5" (127mm) LG. FOR CONTROL HEAD
HEX BOLT CONNECTION
P/N 1966-5680-16 REQ'D
12.12"
(308mm)
_ ,L_E_’m _
=7 N\

/oM T\

I HT
z
—
m
.._‘

LR
= HEX NUT

SIDE VIEW

8 WITHOUT
P/N 1523-5600 ASSEMBLED FLANGE
16 REQUIRED
OUTLET GASKET 10.75" (273mm) DIA.
P/N 200150 FLANGE - 8:50" (216mm)
2’ REQUIRED BOLT CIRCLE
4" WELDING NECK FLANGE VALVE MUST BE
P/N 6810—1600
>’ REQUIRED INSTALLED WITH
ARROW POINTING IN
DIRECTION "OF FLOW
MATERIALS
VALVE BODY: BRASS
PRODUCT ust GASKET: IRON
co, X FLANGES, BOLTS, & NUTS: STEEL
FE-13 X
FM—-200 X P/N — 890208
HALON 1301 X

K-5150

Change 1




gm COMPONENT DESCRIPTION
®

DISCHARGE INDICATORS

BODY —/

3.25" -
(83mm) — NORMAL
POSITION

O Of

— DISCHARGE

y -—- INDICATION
jl/ POSITION
P/N 967082 x CAP

;"
2 NPT MALE STEM
1.12"(29mm) HEX
ACROSS FLATS
- 2.62" -
(67mm) [ — NORMAL
POSITION
7O DISCHARGE
R INDICATION
POSITION
A,
BODY —/
P/N 875553
% NPT MALE CAP
0.93"(24mm) HEX STEM—-RED

ACROSS FLATS

PRODUCT USE
COo» X
FE-13 X
FM-200 X
HALON 1301 X

Change 1

MATERIALS

BODY-967082: BRASS
BODY-875553: ALUMINUM

CAPS: CLEAR CELLULOSE ACETATE

P/N — SEE ABOVE
K-5160



SAFETY OUTLETS

COMPONENT DESCRIPTION

RETAINING NUT

SAFETY DISC

SEAL WIRE

PRODUCT

USE

Co2 X
FE-13 X
FM-200 X
| HALON 1301 X

S/ BODY
N
1.78"
(45mm) ?
/.
F'NPT MALE
BART PRESSURE RELIEF
NUMBER AGENT OPERATES AT
PSI BARS
803242 | N2 /CO2 | 2400-2800|166—193
844346 {360 PS!I| 750-900 52-62
HALON
1301
MATERIALS

BODY AND RETAINING NUT: BRASS
SEAL WIRE: COPPER AND LEAD

P/N — SEE TABLE

K-5170

Change 1




§mm COMPONENT DESCRIPTION
®

PRESSURE OPERATED SWITCH

STEM SHOWN IN SET POSITION-—
PULL UP ON STEM TO MANUALLY

4.00"

4 - 0.25
OPERATED Rmoummc HOLES OPERATE. SWITCH
SET_ 9P
& ] [ 0.375°
|
B COVER SCREWS
WIRING I Y/
SCREW
TERMINALS
|
|
|
-] - o T T T °©
70 RESET
4.00" | PUSH STEM TO SET POSITION
B e
FRONT VIEW y 3/4 HP 1-2-3 PH 125-480 VAC
COVER REMOVED w\—
-%-S!JPPLY PIPE WITH UNION
FRONT VIEW
Switce 3POT \ Box - 3 - 1 conourr knockouTs
EACH SIDE
COVER '
GASKET 1 NPT FEMALE — CONNECT TO SYSTEM PIPING
SIDE SECTION
NOTES

PRODUCT USE
COo X
FE-13 X
FM-200 X
HALON 1301 X

Change 1

1. SWITCH MAY BE MOUNTED IN ANY POSITION BUT PREFERRED
INSTALLATION IS UPRIGHT AS SHOWN.

2. ANY LOAD CONNECTED TO THE SWITCH MUST NOT EXCEED
SWITCH RATING AND SHALL UTILIZE A SUITABLE PROTECTION
DEVICE.(le. CIRCUIT BREAKER, FUSE)

P/N — 486536
K—5180



COMPONENT DESCRIPTION

1° NPT FEMALE BOTH ENOS
FOR CLECTIRC CONNECTION.
SHTCH_ SPRUED Wi
2 - v weT meE PGS
A
//
3 poLE
- oW
it ™ ToceLe
SWTCH
s - covm
SCAces
V
30 AP 230 WC
2 ae 500 WE
2w 110-000 v
3 At &

w ur__J\\ xﬂgagg%%rc
// “ \mm-vrm.m

2 = 13/37° MOUNTIG NOLES

NOTES: -

1. TOGGLE SWITCH MAY BE MOUNTED IN BASE FOR EITHER N.O. TO N.C. OR
N.C. TO N.O. CONTACT TRANSFER UPON OPERATION. ILLUSTRATION SHOWS
POSITION OF TOGGLE WHEN SWITCH 1S IN SET POSITION.

2. ANY LOAD CONNECTED TO THE SWITCH MUST NOT EXCEED SWITCH RATING
AND SHALL UTILIZE A SUITABLE PROTECTION DEVICE. (ie CIRCUIT BREAKER, FUSE)

3. REMOVE OPERATING HEAD TO MAKE ELECTRICAL CONNECTIONS TO TOGGLE

SWITCH. WHEN REPLACING OPERATING HEAD, ENSURE THAT TOGGLE ENGAGES
CLUTCH. TIGHTEN COVER SCREWS SECURELY.

MATERIAL:
BASE: MALLEABLE IRON

OPERATING HEAD: CAST BRONZE

P/N — 981332

PRODUCT USE
cO5 X
FE-13 X
FM—200 X
HALON 1301 X

K-5190

Change 1




PRESSURE TRIP

PISTON

SPRING

RING “W\\\

COMPONENT DESCRIPTION

GUARD BRACKET WITH

.375"(10mm) DIA.
MOUNTING HOLE

V24

2.50"
(64mm)
)\
(41mm) ~~— BooY
< ]

3 NPT A\
FEMALE - = 1.62" ——|
PRESSURE (41mm)
INLET

MAXIMUM LOAD ON RING- 100 LBS. (45 KG)
MINIMUM NOMINAL OPERATING PRESSURE- 50 PSI (3.5 BARS)

PRODUCT

USE
o2 X
FE-13 X
FM-200 X
HALON 1301 X

Change 1

MATERIALS
BODY, BRACKET, AND PISTON: BRASS
GUARD, STEM, RING, AND SPRING: STAINLESS STEEL

P/N — 874220
K-5200



PRESSURE TRIP_APPLICATIONS
)

g;

.l
e
HORIZONTAL DUCT DAMPER
CLOSED OPEN
‘\ \\ CHAIN OR CABLE HOLDS BACK
\ SPRING LOADED ARM-INSTALL
i R

SPRING LOADED LIQUID OR GAS
SHUTOFF VALVE

TO SYSTEM PIPING

5 )
SLIDING DOOR
PRODUCT USE )
Co2 X
FE-13 X
FM-200 X
HALON 1301 X

INSTALLATION DETAIL

e

N
\

/\/\/\'\.

VERTICAL DUCT DAMPER

Y T2 120
,//7/7’/7/,//

WINDOW—-EITHER WEIGHTED
OR OFF BALANCE

SELF CLOSING
SPRING HINGES
-OR DOOR CHECK

TO SYSTEM
PIPING

CHAIN OR
CABLE

X

SWINGING DOOR-SELF CLOSING

K—-5201

Change 1




SKIDDE.

DISCHARGE DELAYS

COMPONENT DESCRIPTION

\11

2 -18 NF-3 MALE
FOR ATTACHMENT

OF CONTROL HEAD OUTLET
TO OVERRIDE 3" NPT
DISCHARGE DELAY 4
FEMALE
INLET
3» “
VALVE z NPT
FEMALE
FILTER
157.87"
454
INLET AND OUTLET MAY TYPICAL — | (454 mm)
BE REDUCED WITH METERING
BUSHING OR BELL . TUBE
REDUCER AND NIPPLE TO1l (871071
NPT IF NECESSARY. 2 SHOWN)
NAMEPLATE
5
PRESSURE _”
ACCUMULATOR -
NOMINAL \ J ‘
PART AGENT DELAY TYPE OF .
NUMBER TIME METERING —-— 3.56 —=
: DIA.
871071 CO2 30 CURLED
897636 CO2 60 CURLED
MATERIALS

PRESSURE ACCUMULATOR: STEEL
METERING TUBE: STAINLESS STEEL

VALVE BODY: BRASS
FINISH: RED PAINT

Change 1

P/N — SEE TABLE

K-5210M



EIKIDDE OPERATIONAL DETAIL
- ®

DISCHARGE DELAYS
“CONTROL HEAD. \

INLET CHAMBER

PILOT CHECK
OUTLET CHAMBER
OUTLET

T/ > /’)@)\\ BALL CHECK

N S
N\ /AL PsTon

IN
S AN,
;.////5’1

PISTON CHAMBER
. MAIN CHECK

CONTROL HEAD " PILOT CHECK
!

T
y BALL CHECK
MAIN CHECK /
/ OUTLET
N /// 7 CHAMBER
INLET % %
% PISTON
7, .7 e
77 P PISTON
CHAMBER %
/ %, ,é OUTLET
FILTER —//2
“ PRESSURE
METERING —— ACCUMULATOR
TUBE Z
) /
K—5211M

Change 1




INSTALLATION DETAIL

..
sl

LOCKING PIN
AND SEAL RING

COPERATED POITION).

LOCAL CONTROL HEAD
K-4010

SWIVEL NUT TO PERMIT
CONTROL TO BE TURNED
AND SECURED IN
POSITION DESIRED

ALLOW SUITABLE CLEARANCE
FOR MANUAL OPERATION OF
LOCKING PIN AND CONTROL
HEADER LEVER

3/4" TAPER PIPE THD.
(BUSHED 1/2" AS REQ'D)

1
~— 2g 28
9 !
255 INLEI oy ‘oun.sr l 1\
,’
AT, L H
' _ — )
o z = )
§ ol M ¥
- I V4
PIPE
(BY INSTALLER)
3 1%
1
152

Change 1

PRESSURE OPERATED
DISCHARGE DELAY ASSY.

K-3190

IMPORTANT:
ASSEMBLY MUST BE

INSTALLED

WITH ARROW POINTED IN

DIRECTION OF FLOW

PREFERRED

INSTALL UNIT IN ANY POSITION
BELOW HORIZONTAL AS SHOWN

K—-5212M



COMPONENT DESCRIPTION

PRESSURE OPERATED SIREN

NOMINAL FLOW RATE AT 70°

CARBON DIOXIDE 20.4 LBS/MIN

_ HALON 1301 21.2 LBS/MIN
FILTER
NOZZLE
- e 3.75"
2-7% (11MM) (95mm)
MOUNTING ]
HOLES 1.56
(40mm)

—T‘

ROTOR

1

()
462" d (A O
(117mm) b\% 6.87"
- b B~ 4 (175mm)
9RO 0
Lo @E l
[ 5.00" ———=]
(127mm) PERFORATED HOOD

1" PIPE NIPPLE, 3"(76mm) LONG
— TYPICAL
PIPE CAP | DIRT TRAP

MATERIALS
BODY: BRONZE
ROTOR: BRASS
PRODUCT USE | NOZZLE AND FILTER: MONEL
Co7 X HOOD: STEEL
FE-13 X
FINISH: RED PAINT
m = P/N — 981574
HALON 1301 X K—-5220

Change 1




COMPONENT DESCRIPTION

LEVER OPERATED CONTROL HEAD

SEAL WIRE

LEVER

LOCKING PIN

ALLOW APPROX. 2" (50mm)
CLEARANCE FOR
OPERATION OF LEVER

CLOSED

R

/ BODY

3.17"
(81mm)

NUT
1.50"
(38mm)

SET

N
N
/)
1-1/4"-18 NF-3 >
FEMALE
3.00"
(76mm)
MATERIALS
LEVER: STAINLESS STEEL
BODY: BRASS
PRODUCT USE
CO2 X
FE-13 X
FM—200 X
HALON 1301 X

Change 1

OPERATED

P/N — 870652
K-6010



COMPONENT DESCRIPTION

CABLE OPERATED CONTROL HEAD

LOCAL MANUAL RELEASE LEVER

SEAL WIRE
- LOCKING PIN
DIRECTION OF THREADED NUT -
CLOSURE PULL 3/8" NPS FOR PIPE
DISC 2
& 1/16" CABLE
4.25" N = S
(108mm) N\ o
NI 1T 3/8" PIPE (OR 1/2" EMT
N8 SWIVEL WITH ADAPTER P/N
| BN NUT 843837 - SEE K-6120)
: ! 1. "
‘%F (38mm)
| 5.25"
(133mm) \
1-1/4"-18 NF-3
FEMALE
CABLE CLAMP AND WHEEL ASSEMBLY
PRODUCT USE
CO9 X
FE-13 X
~ tM-=200 X P/N - 979469
| HALON 1301 X

K-6020

Change 1




gmm INSTALLATION DETAIL
®

TANDEM CABLE OPERATED CONTROL HEADS

CABLE CLAMP AND 3

WHEEL ASSEMBLY g PIPE OR
ADAPTER P/N

843837-SEE K—-6120

— CABLE HOUSING
/ SEE K-6030

23

ml .
TTTTHHMAHEATTITILL ATt L LRl il haasaaawwe
L=t | ]

s..J

B

l‘—-—— CYLINDER CENTERS

FLARE ON CABLE
HOUSING FITS INTO

SLOT IN CONTROL
HEAD (CLOSURE DISC REMOVED)

PRODUCT USE
COo» X
FE-13 X
FM-200 X v
HALON 1301 X K'—6021

Change 1



gmm COMPONENT DESCRIPTION
®

CABLE HOUSINGS FOR CABLE OPERATED CONTROL HEADS

I oS i
- 7

CYLINDERS CYLINDER .
PART USED WITH CENTERS A" DIMENSION
NUMBER
LBS KG IN I mm IN I mm

MARINE CO32

33157 50 22.6 9.5 241 5.12 | 130
FM-200 ,

260702 125-200{56.7-90.7| 15.0 | 381 10.6 | 270
260951 350 158.7 [18.0 | 457 | 13.6 | 346
263602 600 272.1 | 24.0 | 610 19.6 | 498

MATERIAL: BRASS, .625" (16mm) 0.D. x
049" (1.28mm) WALL

P/N — SEE TABLE
K—6030M

Change 1




= l(lm COMPONENT DESCRIPTION
®

PULL BOX, BREAK GLASS

2 — NAMEPLATE

(BRACKETS—
. SUPPLIED WITH
OPTIONAL
EP PULL BOX
O g @D 4-cover )
= SCREWS _
\ @ P/N
FOR FIRE WK—-524906—-080
BREAK GLASS PULL HANDLE
- K ) o N\ /=
s A ww \V/4 .
| I 2 PIPE
PULL | 8
587" HANDLE
(149mm) || | ol mo )
1" :
?un:— n—-mumm_g: qZ CABLE
S]] \TERIV2 4 R
(o — — %)
5.00" ———= e 2.25" —p=
(127mm) (57mm)
BREAK GLASS

P/N WK-928103-000 PULL HANDLE

P/N WK—-803246-000

g ]
S e S
----—-.—------.,-\

D

\\\ \\\\\\\ .\\\\\é_
—\; A

'i\ .

7
//—/7/’.///@

CABLE FASTENER FOR ik CABLE
P/N WK—934617-000

" 1
2 NPT FEMALE 2 — HOLES FOR 3
MOUNTING SCREWS

SECTION VIEW (SCREWS NOT SUPPLIED
WITH PULL BOX)

PRODUCT USE
MATERIALS
CO3 X BODY: ALUMINUM
FE-13 X HANDLE: BRASS
FM-200 X P/N — 871403
HALON 1301 X K—6040

Change 1



SKIDDE.

INSTALLATION DETAIL

BREAK GLASS PULL BOX USED WITH Z-BRACKET

Z—BRACKET ——/

P/N 60532

S HOLES FOR

\\\\\\\T\S
ol
0
>
|99)
—
m

N\

NPT NIPPLE

(o J{&]

WATERTIGHT CORNER
PULLEY P/N 803808

QN&\‘&N§NQT

* SEE K-6080

3.56"
(90mm)

-

L MOUNTING BOLTS HERE

PRODUCT

USE

e} ]

| FE-13

‘M-200

bk

HALON 1301

K—6041M

Change 1




WATERTIGHT PULL BOX

O

@)

KIDDE ~FENWAL

400 W STACEY -~ ABMAND, W 01721

BODY

I/////////////
/I I/I///II///.

’////,/// ”///’////
‘/.I\
\" \ll I

\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\

1/16" CABLE
3/8" NPT FEMALE

FINISH: RED PAINT WITH BLACK
RAISED LETTERS.

Change 1

\ 2 4l by
HAMMER—" *L

COMPONENT DESCRIPTION

6 — .312 (8 MM) HOLES ON 5.75 (146 MM)
DIA. BOLT CIRCLE FOR MOUNTING

GASKET
_\:M.

——— 5.12" ——

(130 'MM)

BREAK GLASS P/N WK-313020-000

PULL HANDLE

CABLE FASTENER

APPROVED BY NAVY DEPT.

AS PER BU. SHIPS LETTER

DD 692/593/CV 9/593 (648)
OF 4-13-44

BU. SHIPS DWG. 59300-551627

P/N — 870087
K—6060M



I(lDDE | COMPONENT DESCRIPTION
®

FLUSH PULL BOX, YACHT TYPE

7"

5 —14 NF={

THREAD

TRANSPARENT PALNUT

FRANGIBLE PLASTIC

SHIELD P/N 200863 1 capLE

75"
(19mm) .93"

(24mm)

k\ SOOI

N /////’nll !!l ~~~~~~~~~~ __[_

AT AN
N

Z

127 N q

5 mm) g ? .
/ 2.62
/ (67mm

T
2
%
5 1
17(25mm)MAX. —» et—

PULL HANDLE |~

CABLE FASTENER

MOUNTING HARDWARE PROVIDED: .
3 — 10-32 FLAT HEAD SCREWS — 3 (13mm) LONG

3 — NO. 10 FLAT HEAD WOOD SCREWS (SHOWN)
2(19mm) LONG

MATERIALS
FRANGIBLE SHIELD: LUCITE
BODY: BRASS
PRODUCT USE HANDLE: STAINLESS STEEL
CO9 X
FE-13
FM—200 | P/N — 840098
HALON 1301 X K—6070

Change 1




gmm COMPONENT DESCRIPTION
®

WATERTIGHT CORNER PULLEY

1.75"  |[w—-—
(45mm) GASKET

COVER SCREW

O BODY
2.13"(54mm)DIA —] (105?,.,2,")
COVER
Z l-— 0.81"
3'_18 NPS FEMALE (21mm)

8
MATERIALS
COVER AND BODY: BRASS
GASKET: RUBBER

PRODUCT USE
CO, X
FE-13 X
FM-200 X P/N — 803808
HALON 1301 X K—6080M

Change 1



COMPONENT DESCRIPTION

SKIDDE.

DUAL PULL MECHANISM

—1."
76 CABLE

r

'CABLE CLAMP WITH SET SCREW

— 12" -
/ (305mm)
I 10" -l ~— 4 MOUNTING
@ (254mm) g HOLES
_1_"
- y 6 CABLE
0o 0O
O O |
[o NN o]
mtﬂ o
PIPE DIRECTION OF

PULL HOUSING COVER 2.25"
/ (57mm) *
o i
——— 2l ol
Z | Yo— (51mm)
HOUSINC—/

3—

g"NPT
FEMALE OUTLETS

2 BRASS PLUGS SUPPLIED
WITH DUAL PULL EQUALIZER

R ]

;n

2- NPT
FEMALE OUTLETS

" 2.62"
(67mm)
L 3.25" ‘J

_ (83mm)
USE 2 5 " HEX KEY FOR CABLE
PULLEY SET SCREWS.
PRODUCT USE
Co2 X
FE-13 X
FM-200 X P/N — 840058
HALON 1301 X K—6100

Change 1




COMPONENT DESCRIPTION

CABLE
CABLE PULLEY WITH SET SCREW]

12"
(305mm) /
e n -l 4 MOUNTING
~ 10 —
I (254mm) HOLES

——-

l"
| %-;7~16 CABLE
DIRECTION OF

HOUSING COVER 2.25"
PULL [ “'l B “‘{
T non —
7‘% ' QO QOf (51mm)

3- NPT HOUSING A 5 \ *
FEMALE OUTLETS 2- 8 NPT 262"

2 BRASS PLUGS SUPPLIED FEMALE OUTLETS (67mm)
WITH DUAL PULL EQUALIZER 3.25"
(83mm)

USE 3% HEX KEY FOR CABLE

PULLEY SET SCREWS.

PRODUCT USE
C0» X
FE-13 X
FM=-200 X P/N — 840051
HALON 1301 X K—=6110

Change 1



SKIDDE.

PNEUMATIC CONTROL HEAD

COMPONENT DESCRIPTION

LOCKING PIN

SEAL WIRE —

§

CONNECTION FOR
DETECTION TUBING-

2 TUBING NUT

CONNECTION FOR

REMOTE PULL BOX
PIPE OR CONDUIT-

$'NPS FEMALE

FITS HERE

LOCAL MANUAL
/ RELEASE LEVER

)

in- T

B,

FOR
MAINTENANCE

SEE /—\\
INSTRUCTIONS
SET_w RELEASED

Kidde
PNEUMATIC
CONTROL HEAD

TO RESET
USE SCREWDRIVER

4.8"
(122mm)

}}

NO.

INDICATOR
AND RESET
STEM

WALTER KIDDE

PATENT: 246675

%)

;;______

N o

£ SWIVEL NUT
1.50"(38mm)

HEX-1;-18
NF—3 THREAD

i

fe————3.3"

(84mm)

CONNECTION FOR CABLE
HOUSING~TO SECOND
CONTROL HEAD IF USED-

' NPS FEMALE

PART
NUMBER

CONTROL HEAD

872318
872335
872365
872362
872310
872330
872360

1 IN.—40 SEC.
3 IN.-5 SEC.
6 IN.-5 SEC.
6 IN.—2 SEC.
1 IN.—TANDEM
S IN.—TANDEM
6 IN.—TANDEM

P/N — SEE TABLE
K—7010M

Change 1




SINGLE PNEUMATIC CONTROL HEAD

SKIDDE.

INSTALLATION DETAIL

ALTERNATE
ASSEMBLY
_ T |
3
5 PIPE
1
- EMT
3" 5
75 COPPER l l ,
TUBING
CONNECTION ,
~

l‘l

I

4

i

ADAPTER

P/N 843837
_— 1 cABLE

SWIVEL NUT

W

Change 1

CABLE BLOCK

K—-7011M



l(lDDE INSTALLATION DETAIL
@®

TANDEM PNEUMATIC CONTROL HEADS

3'x 17" (432mm) LG.
COPPER TUBING
- P/N 802366—SEE K-5060

3 COPPER TUBING
CONNECTION

2 TUBING TEE (SUPPLIED

CABLE BLOCK7 WITIB)TANDEM CONTROL

E Hl ll_

CABLE Housnxj\c;x
SEE K-5020
le——— CYLINDER CENTERS —=

PRIMARY PNEUMATIC
CONTROL HEAD (VENTED)

TANDEM PNEUMATIC
CONTROL HEAD (NO VENT) J

2 PIPE OR ALTERNATE

ASSEMBLY~SEE K-5011

K—-7012M

Change 1




PNEUMATIC RATE OF RISE |
CONTROL HEAD SETTING INFORMATION

OPERATIONAL DETAIL

Change 1

PART NO. TEMPERATURE('F)RISE PER MINUTE FOR NO. OF
OF PRES. VENT ACTUATORS EXPOSED TO HEAT PART NO. | WHERE NORMALLY
CONTROL | SETTING NO. OF VENT USED
HEAD 1 2 3 4 5
872336 3" 40 15.0 8.6 5.7 4.3 3.4 802746 | RECORD STORAGE
SLOW TEMP. CHG.
872335 3" 5 28.2 15.0 10.0 8.6 6.9 802745 | NORMAL, MODERATE
TEMP. CHANGE
872365 6" 5 56.5 28.2 20.0 15.0 12.0 802745 YACHT SYSTEM
OUTSIDE WEATHER
872363 6" 3 94.0 47.0 31.4 23.6 20.0 802743 | OVENS, DUCTWORK
_ WARM CLIMATE
872362 6" 2 141.0 705 470 35.3 28.2 802742 | OVENS, DUCTWORK
COLD CLIMATE
THE FOLLOWING APPLY WHEN MERCURY CHECK CABINETS ARE USED:
1"-40 3" 10 200 | . 100 7.6 5.7 4.6
CONTROL 3" 5 37.7 20.0 13.3 10.0 9.2 SAME SAME
HEAD AT .
oYL'S 6" 5 61.0 30.5 20.3 17.5 14.0 AS AS
OR VLV'S 6" 3 110.0 | 55.0 36.5 27.4 22.0 ABOVE ABOVE
872318 6" 2 165.0 82.0 55.0 41.0 33.0




COMP