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Abstract - Electro Magnetic Interference is a serious 
problem in applications involving field sensor data acquisition. 
It is also an important cause of system malfunction in oil and 
gas industry installations. In this paper we have taken a 
6sqmm wire and simulated the NELVAC model using Quick 
Field Software and concluded that there is substantial 
decrease in EMI compared with normal 6sqmm wire. 
Key Words: Analysis, EMI, Flux Density, Quick Field 
Software, Insulation. 
 

1.INTRODUCTION 
 
When electromagnetic energy flows from external or 
internal sources to electrical or electronic equipment, it 
adversely affects that equipment by creating undesirable 
responses (degraded performance or malfunctions), the 
electromagnetic energy is defined as electromagnetic 
interference or induction (EMI) [2]. 
Electro Magnetic Interference is a serious problem in 
applications involving field sensor data acquisition. It is also 
an important cause of system malfunction in oil and gas 
industry installations [1]. To solve the problem, we 
introduce you to No E.M.I Low Voltage AC Cables. 
In NELVAC wire there are two EMI’s generated, one for the 
currents flowing into the load and other flowing out of the 
load and also as they are same in magnitude the net EMI is 
reduced compared with normal wires. 
 

2. MODEL AND SIMULATION 
 
2.1 Model for NELVAC Cables: For Modelling and 
Simulation, we have considered Quick field software. 

 

 

 

 

 

 

 

 

 

Figure 1: NELVAC wire 

Figure 1 is an exact representation of NELVAC cable, NELVAC 
cables differ from normal cables in their construction, let us 
consider inner and outer insulation as DE2 and DE1 
respectively also consider inner conductor and outer 
conductor as C2 and C1. In NELVAC cables there is a second 
conductor which is used as a return path for outer conductor 
in order to neutralize the magnetic field produced due to 
current in the outer conductor. 

Now let us consider an example of 6sqmm wire, in this 
wire the outer conductor diameter is 2.91mm and outer 
insulation diameter from center is 4.41mm which makes 
insulation thickness as 1.5mm, also inner conductor diameter 
is 1.45 mm and inner insulation is 2.05mm which makes the 
inner insulation thickness as 0.6 mm . 

 

 

 

 

 

 

 

 

 

Figure 2: Normal wire 

Figure 2 shows normal 6sqmm cable with conductor 
diameter as 2.91mm and insulation diameter from centre as 
4.41mm which makes insulation thickness as 1.5mm. 

2.2 Simulation 

In the software we have used AC Magnetics problem for this 
simulation, Figure 3 and Figure 4 show circuit diagram of the 
modelled wires respectively.  

 

Figure 3: Normal wire circuit 
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Figure 4: NELVAC wire circuit 

3. RESULTS AND ANALYSIS 

3.1 Results 
The simulation was conducted and EMI fields were observed 
assuming the wire is in air. Figure 5 shows the Normal wire 
flux density (B) in T, while Figure 6 shows NELVAC cable flux 
density (B) in T. For the results, Table 1 shows Normal Wire 
results and Table 2 shows NELVAC wire with contour taken 
on horizontal plane passing through the center of the 
conductor.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Normal wire “B” in T 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: NELVAC wire “B” in T 
 
 
  

Table 1: Normal wire contour results 
 

 
Table 2: NELVAC wire contour results 
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3.2 Analysis 
In figures 6 you can clearly observe that the E.M field is 
concentrated at the center instead of travelling through air 
in NELVAC wire and In figure 5 the EM filed is traveling 
through the insulation into the air as magnetic permeability 
of insulation is 1. 
Table 1 and Table 2 are parameters considered for a 
horizontal contour passing through the center of the 
conductor. Analyzing the tables gives us the average Flux 
density of two simulations, let us consider Table 1 average 
flux density which is of 919 µT and Table 2 average flux 
density is 171 µT. 
 

4. CONCLUSIONS 
 
By analyzing the results from the simulation, we can 
conclude that the NELVAC wires are more reliable for 
applications involving field sensors where you need to get 
the analog data while sending power to it. 
Hence theory of NELVAC cables is proved. 
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