
Features

• Unique zoning capabilities. A single length of sensor
can contain up to 128 zones.

• Multiple alarm initiating criteria by zone.

• Programmable custom operating logic.

• Capable of temperature monitoring.

• Graphic display of zones, temperature profile, fire size,
and spread using optional visualization software.

• Optional Ethernet Interface (TCP/IP) available.

Description
The Protectowire FiberSystem 4000 has been designed for use as a
linear heat detection system using state-of-the-art fiber optic sensing
technology. The system consists of Type PFS Fiber Optic Sensor
Cable and the OTS Series Controllers with related software. The
system can be custom configured to each customer's application
requirements, and is specifically designed for high risk commercial
and industrial hazards that demand high reliability and customized
system features.

The FiberSystem 4000 will provide an exact location of a fire or hot
spot anywhere along the sensor's length. Temperatures are recorded
as a continuous profile. When configured using the optional
Charon_02 Configuration and Visualization Software, the System is
also capable of providing graphical representation of the fire size
and direction of fire spread based upon the length of sensor in
alarm.

The system utilizes the so-called Raman effect to measure tempera-
tures with optical fibers made of quartz glass. Thermal effects
induce lattice oscillations within the solid fibers. When light falls
onto these thermally excited molecular oscillations, an interaction
occurs between the light particles (photons) and electrons of the
molecule. Light scattered back from the optical fibers contains three
different spectral components:
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• Rayleigh scatter with the wavelength of the laser source used.

• Stokes components with a higher wavelength.

• Anti-Stokes components with a lower wavelength than the
Rayleigh scatter.

The intensity of the Anti-Stokes band is temperature dependent,
while the Stokes band is practically independent of temperature.
The local temperature of the optical fiber is derived from the ratio
of the Anti-Stokes and Stokes light intensities. By detecting the
back-scattered Raman light from the PFS Sensor Cable, the
Controller is capable of reliably indicating temperature changes as
small as one or two degrees centigrade per minute.

System Design Features
Each OTS Controller is provided with four (4) programmable opti-
cally decoupled inputs, and ten (10) programmable voltage-free
outputs (nine alarm, one multifunction) for alarm and trouble
reporting to a main fire alarm panel. Optionally, multiple volt-free
outputs for fire detection control unit interface are also available. A
PC connection using an RS232 interface is provided for setting
operating parameters during initial start-up. As an option, a PC can
be connected at the Controller to permanently display zones and/or
the temperature profile using a special license for the visualization
software. Also available is an optional Ethernet Interface (TCP/IP)
that allows the OTS Controller to be integrated into a network.

Configuration: Designed for 19 inch (48.3 cm) rack mounting,
the OTS Controller is modular in design and contains the system
operating software, transmitter module, receiver module, digital
module (with RS232 and optional Ethernet Interface), and power
supply module available in 24 VDC, or 115/230 VAC.

• Transmitter Module: This module contains the laser and its
control. Its function is to generate the laser light by means
of a semiconductor laser diode, and to control its overall
operation.

• Receiver Module: This unit contains the entire optical
design including coupler and optical receiver. Its function is
to couple the laser light generated in the transmitter module
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to the sensor cable. Additionally, the Raman back-scattered
light returned from the sensor fiber is distributed to the
individual measurement channels, converted
optically/electrically and amplified.

• Digital Module: The Digital Module controls the overall
operation of the Controller and the temperature measure-
ment process. Based upon the data it receives, the unit
calculates the temperature profile along the sensor
cable, controls alarm processing based upon stored zone defi-
nitions, manages the integrated four inputs and multiple
outputs, and communicates over the serial interface or via
Ethernet (optional). The device software (firmware) is also
stored in the Digital Module.

• Power Supply Module: This module supplies all components
of the OTS Controller with the necessary operating voltage.

Visual Indicators & Controls: The Controller is provided with
ten (10) active system status indicators and one (1) key operated
reset switch mounted on the front panel. The LED visual indicators
are grouped into five functional categories and signal the following
information:

• Operation - Power On (green); Laser On (green); Fault/Trouble
(yellow).

• Communication - RS232 Sending (green); RS232 Receiving
(green); Ethernet Connection Established (green); Active
Ethernet Communication (green).

• Switch Contacts - Active Input (green); Switched Output (green).

• Alarms - One red LED indicator (on steady, Alarm Active;
flashing, Previous Alarm Unacknowledged).

Functions
Measurement Parameters: The OTS Controllers evaluation proce-
dure permits local measurement of the temperature in the sensor
cable. The location resolution of the continuous measurement can
be set project specific. The longer the sensor cable and the shorter
the spatial resolution, the more measurement locations must be
queried and the longer a measurement cycle lasts.

Discretion in Measurement
Max. Length location range cycle time

(sample resolution)

1 km (3,280 ft.) 2.46 ft. (0.75m) 14s

1 km (3,280 ft.) 3.12 ft. (0.95m) 14-15s

1 km (3,280 ft.) 5.84 ft. (1.78m) 14-15s

1 km (3,280 ft.) 10.04 ft. (3.06m) 14 -15s

2 km (6,560 ft.) 3.54 ft. (1.08m) 14-15s

2 km (6,560 ft.) 5.02 ft. (1.53m) 14s

2 km (6,560 ft.) 6.27 ft. (1.91m) 14s

2 km (6,560 ft.) 10.04 ft. (3.06m) 14s

3 km (9,840 ft.) 6.69 ft. (2.04m) 14s

3 km (9,840 ft.) 10.04 ft. (3.06m) 14s

4 km (13,120 ft.) 10.04 ft. (3.06m) 14s



Operating Modes: Standard OTS Controllers are configured to
operate as a Single Channel Single End device. In this configura-
tion, if a fiber break caused by fire or mechanical damage should
occur, the monitored area after the fiber break would be lost, and
would no longer be capable of initiating an alarm.

When a Controller is configured with Option L, two optical con-
nectors are provided. These connectors allow the device to operate
in a Dual Channel Single End mode, or a Dual Channel Closed
Loop mode.

In a Dual Channel Single End configuration, the Controller per-
forms single ended measurements on two separate fibers thus pro-
viding two distinct detection “channels.” In the Dual Channel
Closed Loop operating mode, the sensor cable is installed in a loop,
and the Controller performs measurements from both ends of the
fiber. If a break should occur in the fiber, the entire sensor cable
length continues to be monitored from both directions thus ensur-
ing detection over the entire length of the sensor cable up to the
point of the break.

In order to ensure a comparable response to single channel systems,
the dual channel sequence time must not be longer than 14 sec-
onds. Consult the Factory for additional details and limitations
when ordering Option L.

Zones: A single length of sensor cable can be subdivided into dif-
ferent zones for various requirements (e.g. video, ventilation, and
extinguishment zones). Zones can be defined as desired and even
overlapped, increasing system control capabilities. All model OTS
Controllers provide a maximum of 128 zones. Individual alarm
parameters and outputs can be assigned to each zone. The
OTS4000 Controller also provides the ability to localize fire loca-
tions with great accuracy. This feature is particularly useful for
connecting the Controller to a control panel with extinguishing
release capabilities.

Alarm Initiation: Temperature measurement on the sensor cable
by the OTS Controller takes place at periodic intervals known as
the measurement cycle time. An alarm is triggered at the end of
the measurement cycle if any one of the following alarm criteria is
exceeded in a zone:

• Maximum temperature per zone.

• Temperature development per zone in terms of time (time
differential/rate-of-rise).

• Temperature difference between a measurement location and the
zone average (zone differential).

Unlike conventional systems, these alarm settings are user selectable
and can be adapted individually by zone depending upon the spe-
cific requirements of the application.

Fire Size: When using the enhanced Charon_02 Configuration
and Visualization Software, the OTS Controllers are capable of
providing visualization of the fire size. There are five standard fire
sizes available for visualization: Size 1 = 5 m (16.5 ft.); Size 2 = 10
m (33 ft.); Size 3 = 50 m (164 ft.); Size 4 = 100 m (328 ft.);
Size 5 = 500 m (1,640 ft.).

Direction of Fire Spread: Most fires have a dominant direction of
spread. Knowing this direction of spread, the intervention forces
can direct their attack to the less dangerous side of the fire. The
enhanced visualization software provides three different options for
determining the direction of fire spread.

• No direction - localized.

• Toward the OTS Controller (beginning of the sensor cable run).

• In the direction away from the OTS Controller (toward the end
of the sensor cable run).

Alarm Reset: Alarms triggered by alarm contacts must be reset.
This is done with one of the four input contacts, the key operated
switch on the front of the OTS Controller, or via the visualization
software.

Communication
The Charon_02 Configuration and Visualization Software is the
heart of the Protectowire FiberSystem 4000. The system can be
easily adapted to specific customer requirements, and offers numer-
ous options for displaying and processing the recorded alarm and
temperature data. The software makes it possible to create multiple
zones along a single length of sensor cable, provide unique alarm
visualization graphics, and to configure zone related alarm generat-
ed outputs for event handling.

During initial system startup, a separate PC containing the
Charon_02 Software is used to configure and commission the OTS
Controllers. After the Controller has been configured and the
proper operating parameters defined, the PC is disconnected and
no longer required. By purchasing the optional software license,
the visualization software can be fully utilized to display expanded
graphics showing the recorded alarm and temperature measurement
data over an RS232 connection to a PC or a third party system.
An optional Ethernet Interface (TCP/IP) is also available to inte-
grate the OTS Controller into a network.

In order to ensure proper operation of the Charon_02 Software,
Administrator access is needed for installation on your computer
along with hardware and software components that meet or exceed
the following minimum system requirements:

• PC with Intel Pentium III (500 MHz processor).

• Microsoft Windows NT 4.0 with Service Pack 6 or higher,
Windows 2000 Service Pack 2 or higher, or Microsoft Windows
XP Service Pack 1.

• Graphic interface and monitor with a resolution of 800 x 600
or higher.

• 128 MB of memory.

• At least 250 MB of free hard drive memory for program
installation and the database.

FiberSystem 4000 OTS
Specifications
Power Input

Standard: DC Power Supply, 22 - 30 VDC, maximum power
consumption 50 W @ 24 VDC

Optional: AC Power Supply, 85 - 264 VAC, 47 - 63 Hz.

Typical input current: 0.95 A @ 115 VAC and 0.45 A @
230 VAC

For FM approved applications:

Standard DC power units require employment of an auxiliary
24VDC power source capable of providing 24 hr. standby with
10 min. alarm with a minimum of 60 A-H batteries. Optional
AC powered units require an uninterrupted AC source capable
of supplying 150VA.
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SPECIAL HAZARD FIRE DETECTION SYSTEMS

Accessories
Model Number Description

INS-24 Installation Set for 24 VDC Controllers. Includes (1) E-2000 Pigtail, (1) Joint Box, (5) End-of -Line Protective Covers,
and (1) each Power Supply Cable, Input Cable, Output Cable, and Communication Cable.

INS-115 Installation Set for 115 VAC Controllers. Includes (1) E-2000 Pigtail, (1) Joint Box, (5) End-of -Line Protective
Covers, and (1) each Power Supply Cable, Input Cable, Output Cable, and Communication Cable.

INS-230 Installation Set for 230 VAC Controllers. Includes (1) E-2000 Pigtail, (1) Joint Box, (5) End-of -Line Protective
Covers, and (1) each Power Supply Cable, Input Cable, Output Cable, and Communication Cable.

Communication

Interface RS232, socket SUB-D 9 pin male

Ethernet Interface, TCP/IP, socket RJ45

Four programmable inputs, socket SUB-D 9 pin female

10 programmable outputs, socket SUB-D 25 pin female;
(For additional programmable outputs add Option B)

Environmental Operating Conditions

Ambient temperature: 0° to 40°C (32° to 104°F)

Humidity: Maximum 95% non-condensing

Mounting

Designed for 19 inch (48.3 cm) rack or cabinet mounting

Size H x W x D: 13.5 cm x 44.9 cm x 31.8 cm (5.3 in. x 17.7 in. x 12.5 in.)

Weight: 10.2 kg (22.5 lbs.)

Ordering Information
1. FiberSystem 4000 OTS Series Controllers - Select the model number of the basic system control unit.

• OTS1000 - Fiber Optic Fire Detection Controller 1,000m (3,280 ft.) range, 24 VDC power supply, 10 outputs, 4 inputs,
and RS232 interface.

• OTS2000 - Fiber Optic Fire Detection Controller 2,000m (6,560 ft.) range, 24 VDC power supply, 10 outputs, 4 inputs,
and RS232 interface.

• OTS3000 - Fiber Optic Fire Detection Controller 3,000m (9,840 ft.) range, 24 VDC power supply, 10 outputs, 4 inputs,
and RS232 interface.

• OTS4000 - Fiber Optic Fire Detection Controller 4,000m (13,120 ft.) range, 24 VDC power supply, 10 outputs, 4 inputs,
and RS232 interface.

2. OTS Controller Options - Add option Code letter(s) to basic OTS model number when ordering.

Option Code Description

A 115/230 VAC Power Input

B 2 Programmable Relay Outputs

B04 4 Programmable Relay Outputs

B06 6 Programmable Relay Outputs

B08 8 Programmable Relay Outputs

B10 10 Programmable Relay Outputs
Important Note: This Option requires the addition of Option C whenever Charon_02 Visualization Software is fully utilized
(license required) for expanded graphics and communications. Consult Factory.

C TCP/IP Interface

E OTS Enhanced Public Software Code Access

L Dual Channel Closed Loop Operating Capability for OTS1000 (Loop Redundancy - LR)

L2 Dual Channel Closed Loop Operating Capability for OTS2000 (Loop Redundancy - LR)

L3 Dual Channel Closed Loop Operating Capability for OTS3000 (Loop Redundancy - LR)

L4 Dual Channel Closed Loop Operating Capability for OTS4000 (Loop Redundancy - LR)


