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1. Overview 
FOCS-1000KA(GDL-1) series fiber optic current sensor system can measure DC and high 

harmonics accurately with the fiber optical path and digital closed-loop control technology. The 

near magnetic interference can be avoided, because of Ampere's law. They have the following 

advantages: good safety performance, large dynamic range, high response of frequency,  small size 

and light weight, etc., completely overcome the shortcomings of traditional DC sensors. Its 

maximum current range can be up to 1000kA, and the accuracy reaches ± 0.1%. They can be widely 

used in electrolysis, chemical and other DC measurement. 

FOCS-1000KA(GDL-1) series can be used in harsh industrial filed, and the advantages of 

this production are as follows: 

 customizable fiber sensing loop size, flexible installation, field winding, 
 

 Low-carbon, environmentally friendly, safe and energy-saving, low life-cycle costs 

 Anti-electromagnetic interference of environment, external magnetic field does not 

affect the accuracy 

 frequency domain bandwidth exceeds 10kHz, can accurately measure the higher 

harmonics。 

 

FOCS-1000KA(GDL-1) series fiber optic current sensor systems are combined with three 

major components: sensing fiber loop and fiber optic signal converter, protection bracket for 

sensing fiber loop, data processing tank. 

1） Sensing fiber ring and fiber optic signal converter is the core component in current 

sensing system, in which the magnetic signal generated by the measured current through fiber 

optic sensor is converted into a digital signal 

2） Protection bracket for sensing fiber loop can protect sensing fiber loop by fixing the 

sensing fiber loop on the bus bar. 

3） Data processing tank can display the measured current and the output signal value, 

which contains fiber optic signal converter, 10.4” LCD display system, the analog signal 

converter, power supply, digital signal interface, etc.. 
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Fig 1 System Structure 
 
 
 
2. Principle 
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Fig 2 FOCS-1000KA(GDL-1) Series fiber optic current sensor system optical path diagram 
 
 

FOCS-1000KA(GDL-1) series fiber optic current sensor system are based on Faraday 

magneto-optical effect and its basic processess are as follows（References in Figure 2）: Light from 

the source run into the Y-branch coupler then polarized in Y-branch coupler, in which step well 

convert the linearly polarized light. Linearly polarized light is divided into two orthogonal linearly 

polarized beams, through 45 ° weld point. Two beams of linearly polarized light run into waveguide 

modulator, controlled by the signal processing unit, one of two beams is modulated. Two beams of 

linearly polarized light run into the band waveguide modulator, wherethrough polarization 

maintaining fiber delay coil, respectively, transfer into the sensing fiber along the X-axis (fast axis) 

and the Y-axis (slow axis). After running through the sensing fiber 1/4 wave plate, the vibration 

direction of the two orthogonal linearly polarized beams are converted into two beams 
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of elliptically polarized light (special form of which is circular polarized light), one of the beams 

rotates left, the other rotates right. 

The phase difference between two beams of elliptically polarized light in the sensing fiber is 

affected by the current in the bus bar because of Faraday magneto-optical effect, which is 

represented by the formula（References in Figure 3）: 

∆ϕ = 2aNVI 

In the formula, ‘a’ indicates the proportion of circularly polarized light，a=0 when linearly 

polarized，a=±1 when circularly polarized，0<|a|<1 when elliptic polarized. 

N    is number of turns of the sensing fiber， V    is Verdet constant of sensing fiber，I    is the 

current surrounded by sensing fiber. 

Two polarized light beams will be reflected by the mirror when reaching the end of the sensing 

fiber, and begin to propagate reversely through the sensing fiber. After reflection, the former right-

handed light becomes left-handed, and the former right-handed light becomes 

left-handed light. The phase difference is ∆ϕ = 2aNVI generated again under Faraday 

magneto-optical effect. So the phase difference between two beams of elliptically polarized light 

becomes ∆ϕi = 4aNVI after a round-trip. Two elliptically polarized light beams become 

linearly polarized light through the sensing fiber 1/4 wave plate, return into the polarization 

maintaining fiber delay line. Original X-axis light run on Y-axis and the original Y-axis light run on 

the X-axis, along the polarization maintaining fiber delay line transmission. Again through the 

waveguide modulator returned to Y-branch coupler, the interference occurs and output from the Y-

branch coupler splitter. The output intensity of the interference light was detected by the photo 

detector. The light intensity signal is converted to an electrical signal by the photo detector, and the 

signal was sent to the signal processing unit. The negative feedback signal is applied on the 

modulator by digital signal processing loop unit, which contains received signal from the photo 

detector. The current of the conductor was calculated by signal processing unit and sent out. 
 

a b 
 

Fig 3 Two polarized coherent superposition schematic 
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2.2 Digital processing with closed-loop 

The accuracy and stability of dynamic range of conventional DC sensors is not good enough 

because of open-loop measurement technique. But FOCS-1000KA(GDL-1) series fiber optic 

current sensor system is based on all-digital closed-loop control technology, as shown in figure 4，

which expands the dynamic range accuracy, so linearity is better than 100pp m within the entire 

measuring range. 
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Fig 4 Digital closed-loop control block diagram 
 

2.3  TechnicalSpecifications 
Measuring range: 5A ~ 1000KA; 

Accuracy: ± 0.1%; 

Linearity: ≤ 100ppm; 

Bandwidth: 10kHz; 

Output: 

Digital Interface: 2M baud serial data, 10KHZ 

Optical digital interface: RS422 

Analog interface: 0 ~ 5V,1 ~ 5V,4 ~ 20mA 

Analog output accuracy: ± 0.2% 

Display: 10.4” SVGA TFT LCD display; 

Fiber sensing loop Size: 

Circumference 2000/6000/9000mm, etc. (can be customized); 

Fiber sensing loop installation: fiber sensing loop wound by protecting bracket 

mounted to the bus bars. 

Working temperature: -40  ℃ ~ +65  ℃; 
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Data processing box dimensions: 800 * 500 * 220mm; Data 

processing Box Installation: Hanging; 

Distance of Data processing tank to Fiber sensing loop: 15m ± 3m 

Power supply: AC220 ± 10% 50Hz; 

Power consumption: less than 50W; 

Weight: about 20kg; 

 
 
 
3. Installation 
Reference in Figure 5: 
1. Current busbar(amount:1) 
2. Insulation pads(amount:4) 
3. Stainless steel rod(amount:2) 
4. Fixed bracket(amount:2) 
5. Protection frame of Sensitive fiber 

(amount:1) 
6. Cover of sensitive optical protection 

frame (amount:1) 
 
 
 

Fig5. Mounting structure of optical sensor 
 
 
 
3.1 product composition 

FOCS-1000KA(GDL-1) series fiber optic current sensor system composed by the sensitive 

optical ring and the data processing tank which are connected by a fiber optic cable 。 The sensitive 

ring contains sensitive fiber and the protection bracket of optical fiber. The data processing tank 

contains the following equipment: 10,4’’Tablet PC① 、 high speed module of RS422 to USB 

②、Power supply③，DA converter④，as shown in figure 6. 
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Fig6. the principle of the data processing tank and the physical picture 
 
 
 
3.2 Product Installation 

1. the installation of the sensitive fiber and the frames of optical sensor (reference in figure 5） 

a) To place insulation pads(2) on the bus bar, 

b) To fix the bracket(4) on the insulation pads, 

c) To install the protection frame of sensitive fiber (5)，keep protection bracket through the 

center of the sensitive optical conductive bus bar, 

d) To put the sensitive optical fiber into the protection bracket with the right-hand screw rule， 

the direction of the thumb is the direction of the current on the conductor, 

e) The closure point of sensitive optical must be strictly put into the slot, 

f) To install the cover of fiber protection bracket (6). 

2. the installation of the data processing tank（reference in figure 6） 

a) To choose the appropriate location, which is more than 8m far from the conductor to be 

measured. To fix two expansion bolts with 8mm in the horizontal direction at the height of 1.7m 

from the ground, and the distance between two bolts is 400±10mm. Mount the data processing 

tank in the expansion bolts. 

b) To connect the ground wire to the ground terminal of the data processing tank. 

c) To put the photoelectric demodulation unit⑤ of the optical fiber sensor into the data 

processing tank from the top of the tank, and mount it. 

d) To mount DB62-pin connector, and connect the power. 

e) To fix Tablet PC, and connect the power, 

f) To connect data cable of RS232, RS422, and USB. 
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g) To connect the analog signal cable accordance with the provisions of the positive and 

negative polarity 

h) To connect power line of AC220V, 50Hz, 

i) To close the cover of the data processing tank, 

j) Power up and test. 

3．Installation Notes: 

a) Recommendation of equipment installed in the room, if installed outdoors, must increase 

the rainproof cover 

b) The mounting distance of sensitive optical fiber protection bracket from the corner of 

the bus bar must be greater than 1m, 

c) First install sensitive fiber bracket, and then install sensitive fiber, 

d) To remove sensitive fiber from the box, then put it naturally into the optical fiber 

protection bracket slot, without axial and radial distortions, 

e) If installation at site on charged, be sure to do insulation work, lay insulation pad on the 

bus bar, and the operator should wear insulated gloves. 

f) The processing tank must be properly grounded. 
 
 
3.3 Usage method： 

1. Turn on the power, the Tablet PC will go directly to the display program, and the main 

interface displays. The following data display: average current curve in one minute, environment 

temperature, number of packets acquired, Cumulative value of kA*h. 

 

Fig 7 



8  

 

2. Click the "Waveform" button on Figure 7 , enter the display screen of 1Hz data record 

curve，as shown in figure 8. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 8 
 

3. Click the " History curve" button on Figure 8 , the measurement records during 24 hours 
can be viewed，as shown in figure 9. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 9 

 

 

4. Click the " Large-screen display" button on Figure 7 , the large-screen displays as shown 

in figure 10, Click the position with no character on the large screen display to return to the main 

interface,. as shown in figure 7. 
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Fig 10 

 

5. Guidelines： 

1） The cumulative value of KA * H is not used as measure. 
2） It's not necessary to change the value of rated range, zero, gain values and other parameters 

under normal condition because they are regulated before the production leave the factory。

If they need to be changed under special circumstances, please make sure it is under the 

guidance of the engineering and technical personnel. 

 
 

4. Care and Maintenance 
1. The display portion of the fiber-optic current sensor system runs on the Windows XP 

system, which is used for data detection, does not affect the real-time control data. If the system 

crashes, just restart your Tablet PC power supply. 

2. When the software prompts "could not find the serial" or no data signals, please  reconnect 

the USB connection, set the serial number. 

3. Optical fiber sensing ring shall not be reversed in the process of installation and 

disassembly,, and the bending radius of fiber should be greater than 0.5m, If the installation 

position need to be adjusted, please inform the manufacturer; The factory is not responsible for 

the quality problems caused by the unauthorized disassembly. 
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5. Ordering instructions 
1. To provide the measurement range of the sensor, 

2. To provide the actual section size of the bus bar to be measured, 

3. To provide the distance between the sensor and the signal processing tank, 

4. To provide the installation location of optical fiber current sensing system, indoors or 

outdoors? 

5. To provide the voltage of power supply, AC or DC? 

6. To provide the requirements of the output signal, digital or analog (current or voltage)? 

 

6. Calibration 
 

 
鄂制13000101号 

 

CUC（光纤）校准证书编号：JL110628095301 号 

CUC（Fiber）calibration certificate number：JL110628095301 



 

7. Application 
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