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All-Fiber Pipeline Security System 

Model No: OEAFP Series 

 

Solutions 

Solution 1: Algorithm Positioning 

■ Application conditions 

▲Applicable for outdoor long-distance oil-gas pipeline security monitoring without relaying 

▲Pipelines paved in outdoor often extend for dozens of kilometers, hundreds of kilometers 

or even longer. Under this circumstance, limited by cost of power supply, active 

monitoring system can’t be used due to the over high cost and difficult-to-implement. 

▲Applying the externally passive fiber optical vibration detection technology, the all-fiber 

pipeline security system can detect and locate the vibration signals through the 

redundant single-core fiber optical in the auxiliary communication optical cable of the 

pipeline, thus achieving security monitoring of the outdoor long-distance pipeline. 

 

■ Construction mode 

▲ Reuse of multi sub-systems: 

  The auxiliary communication optical cable of the pipeline is often divided at an interval 

of dozens of kilometers. These divided sections are connected through relay stations 

(power supply and signal amplification nodes) in order to meet the needs of 

long-distance communication. 

  Each subsystem in the all-fiber pipeline security system is equal to a section of 

communication optical cable without relaying, which is used for monitoring pipeline of 

dozens of kilometers. The central control of each subsystem is set in the relay station 

and communicates with the system terminal through the traditional communication 

interface of the relay station. Therefore, the reuse of multi subsystems not only enables 

to monitor the whole pipeline effectively, but also can observe and control any 

subsystem in real time through the system terminal. 

 

▲ Detector placement 

  The vibration sensor applies the auxiliary communication optical cable of the pipeline, 

requiring the optical cable right above the pipeline and fixed below the protection plate. 

The protection plate can prevent settlement of fiber optical cable effectively. 
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■ Demonstration effect 

A 500km pipeline fully matched with optical cable for detecting vibration signals is 

selected. Relay stations are set every 50km, totally including 10 sections. 

The system selects 10 subsystems. The central control of each subsystem is set in 

the relay station, responsible for monitoring corresponding 50km pipeline. The central 

control of each subsystem communicates with the system terminal through the 

communication interface of the relay station. The system terminal can be set in the 

pipeline security management unit. 

 

 

Alarm event is reported at some position of the pipeline, for example, accidental damage: 

Some construction unit implement earthwork near the pipeline. When the excavator 

excavates downward to the protection plate, the optical cable will detect it in real time. 

Meanwhile, the corresponding subsystem confirms the signal and starts algorithm 

positioning (accuracy: +30m) and then report the calculation and analysis results to the 

system terminal at the management unit. The system terminal will send warnings and 

display the event location. Managers confirm the event and maintenance staff will go to 

the site to stop the excavation at the first time after informed, finally a possible damage 

avoided effectively. 
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Solution 2: Regional Detection 

■ Application conditions 

▲ Applicable for the pipeline security monitoring of local key areas 

▲The regional detection system applies multi-channel monitoring with each channel 

corresponding to a subregion. Therefore, the system location accuracy can be controlled 

by adjusting the length of the subregion. The regional detection system locates the 

events into correct subregion, which is different from the algorithm location. 

▲The location accuracy of regional detection system is adjustable. Given same monitoring 

distance, the system cost will be increased with the increasing of location accuracy and 

subregions. 

 

■ Construction mode 

▲ Reuse of multi subsystems 

  The standard channel quantity of regional detection subsystem includes 8 channels, 16 

channels and 32 channels. The multi subsystems can be reused for more than 32 

channels. 

  Each subsystem is composed of central control, frontend optical unit, transmission 

cable, detection cable, etc. Only the central control requires power supply. Generally, 

central control is set in the relay station, generator room, or other power supply nodes 

near the pipeline (within 5km). Central control communicates with the system terminal 

through traditional communication mode. The system terminal enables to observe and 

control any subsystem in real time. 

 

▲ Detector placing method and conditions 

  The detection cables are fixed below the protection plate, same as that of algorithm 

location. However, different from the algorithm location of monitoring dozens of 

kilometers through one piece of cable, in the regional detection system, each subregion 

has one piece of independent detection cable which is connected with the frontend 

optical unit through one core. 

  As a passive component, the frontend optical unit connects with the central control 

through transmission cable with each optical unit corresponding to one channel. 

Three-core transmission optical fiber is applied. 
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■ Demonstration effect 

A 6km pipeline applies regional detection for security monitoring. Subregions are set 

every 200m, totally 300 subregions. A set of 32-channel subsystem is applied with two 

redundant channels. 

 

Take some accidental damage for example. 

When some place reports alarm event, the detection cable of the subregion will capture 

the vibration signal. 

This vibration information will be sent back the central control. The central control confirms 

the event and the subregion number, reporting to the system terminal. 

The system terminal sends warnings and displays the event location. Managers confirm 

the event and contact with the maintenance staff nearest to the event. The maintenance 

staff will go to the site at the first time after informed in order to stop the dangerous event. 
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Solution 3: Sound Detection 

■ Application conditions 

▲ Applicable for sound detection of local key areas 

▲ The sound detection system shall be installed in the regional detection system. 

 

■ Construction mode 

▲This system senses by using dotted acoustic sensors. Each acoustic sensor is coiled by 

hundreds meters of optical cable and its detection coverage can reach dozens of meters 

in quiet air. 

▲The subsystem can identify the signal of every detector and display the signal location 

only by installing one acoustic sensor in each channel. 

▲The sound detection system not only can place 32 subregions independently, but also 

can be served as the expansion of regional detection system. Every sound channel 

occupies one subregion channel. For example, a 32-channel regional detection system 

can set 30 subregion channels and 2 sound channels of key prevention, thus forming a 

fresh stereoscopic defense and offense system. 

■ Demonstration effect 
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Components 

 

 

 
 
 
 

Host 
 

Model:HC-3001-NA 

The host is composed of light source 
module and light-path transition module, 
which is the core of the whole light and 
electrical system. 
The light source module applies 
high-performance wide spectrum laser 
and intelligent temperature control circuit 
to promise its long-time stable operation. 
The light-path transition module can 
convert light into electricity by using 
weak light signal detection and linear 
amplification technique. 

 

 

 

Data processing 

platform 

Model: DPS-1001 

The data processing platform uses the 

core mainstream Intel Core2 Processor. 

It is equipped with high-precision data 

acquisition card and integrates with 

various functions, such as data 

acquisition, analysis processing, control, 

etc. 

 

 

 

 

System software 

Model: FLSS 

The software mainly includes function 

interfaces of system status, alarm 

processing, statistical analysis, station 

management, user management, etc. It 

is used for system operation and control 

as well as displaying and inquiry.  

 

 

 

 

 

Frontend light driver 

Model: FOD-02 

Based on the principle of white light 

interferometry, the frontend light driver 

extracts the optical cable interference 

information by detecting the phase 

variation of light signals. It is developed 

independently and is a product enjoying 

many invention patents 
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Communication 

optical cable 

Model: LC 

 

 

The communication optical cable is used 

to connect host and frontend light driver. 

Every set of equipment needs 

three-core communication optical cable. 

 

 

 

Sensing optical 

cable 

Model: SC 

 

Sensing optical cable is for sensor 

detection of knocking or other vibration. 

It is connected with the frontend light 

driver at one end and the end unit at the 

other end. Only one-core is enough. 

 

 

 

 

End unit 

Model: BEU-1001 

The reflection end of system light 

signals enables light signals to be 

reflected to the system host through all 

detected optical cables. Meanwhile, 

additional matched optical fiber in the 

remote unit enables the detecting optical 

cable in the section with optimal system 

sensitiveness. 

 

System Configuration and Parameters 

Host 

Light source Light-path transition 

Laser class Class IIIb Photoelectric 

conversion 

efficiency 

>50V/uW 

Light source 

wavelength 

1310nm/1550nm SNR >30dB 

Max power output ≤5mW Power 220V 50Hz 

24h output change 

rate 

<1% Power consumption ≤20W 

Working environment Temperature: 

0~50℃ 

Humidity: 10%~80% 

Volume 440*330*130 (mm) Weight 10KG 
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Data processing platform 

Control host Intel Core2/DDR 4G/ 500G/PCI acquisition card slot 

Power  220V 50Hz Power consumption ≤250W 

Working environment Temperature: 

0~50℃ 

Humidity: 10%~80% 

Volume 440*450*176 (mm) Weight 20KG 

 

software 

State control Normal operation, power off, off duty, alarm, circuit failure 

Software function System control, state display, log inquiry, etc. 

 

Frontend light driver 

No power supply needed; only passive 

devices involved 

Light power balance≤20% 

Driving sensor length ≤50km 

Work environment Temperature:-20~60℃ Humidity: unlimited 

Volume 250*250*110 (mm) Weight 5KG 

 

End unit 

Central wavelength 1310nm or 1550nm Turn angle 45°/90° 

Driving sensor length ≤50km 

Work environment Temperature:-20~70℃ Humidity: unlimited 

Volume 440*330*88 (mm) Weight 8KG 

 

Sensing optical cable 

Components Multi-core Meian communication optical cable, G652/G655/G657 

Length ≤20km 

Line loss 1310nm:0.4dB/1550nm:0.3dB 

 

Communication optical cable 

Components Multi-core Meian communication optical cable, G652/G655/G657 

Length ≤10km 

Line loss 1310nm:0.4dB/1550nm:0.3dB 

 


