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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.
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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 .
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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.
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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 6: NELVAC wire “B”in T

L {mm) 3% () y (mm} Y () B(T) H (Ajm) ] (W,l'm"j
N I -2.08085  0.0703268 0 2.09606e-7 (016368 28,0328
\ 02063 1818 0.077AN 0 8754%%-8  0.0609053 11,9649
040060 1605 00752353 0 2179258 QM749 297204
\ 0614004 1433 00776306 AT 1300%8e-7 0 0003481 5.340de-M
\ 03E730 12307 0084319 TNAT 1786d7e-7 042162 2.0676%-1
N1 S0805 0 0082508 1AW Q408 00733173 013007
\ 12281 0820027 Q.085052% VT4V SEGEE3e-B Q452527 44357e-1
\ 143279 0019157 00873067 17147 4003773 Q01861 3.06761e-7
WoOTEIME 041187 DOROOG1  ITIATT 12704e-B  OOI01B1T  2.60375e-11
WoOLmE 020687 000MIST  ITIATT 20868 00206 24072e-11
\ 204685 000014722 00MBE36 171477 700366e-8 Q0628053 1.74533e-1
N 2508 0202523 Q0A7m39 1AW 682306e-8 00543002 1.95712fe-11
W 2562 0407103 Q009778 TTATT AM0NTe-d 0.0eNad 152842
\ 2.6609 0611803 0102232 N4 3MTRZe-R 0091466 3.92058e-7
W 286550 0816533 0104687 14T 1023657 00814398 3.2927fe-11
N0 1002 0101 INAT 04390%-3 Q0751206 1.0M1Ze-10
\ 3.274% 122087 0100595 11477 B2207e-8 Q0654133 1.04196e-10
N 3478 143054 on20s  1AAT 1105037 00830072 31436810
W36 163521 0114504 0 260503e-8 Q0207373 ERRYFE]
\ 388301 183988 0116998 0 8.0%78-8  Q0pd6d 10.9769
N 40060 208455 0nuz 0 15737 012551 1513
Table 1: Normal wire contour results
L () x(m)  y(m) VM) B HAm  S(Wm)
N\ 0207039 186681 00759585 0 2.8126%-9 000223827 0183467
\ 0414077 -.65976 0074192 0 2171179 000172776 0141428
\ 0621115 145275 0.072425) 0 4.00748:-9  0.00318903 0.261292
\ 0828154 124572 0.070659 £1.987  1.10463e-8  0.00879033 1.6182%-13
\ 103519 -1.08869  0.0688923 01987 2.0167de-8  0.0160487  3.01926e-13
N1 0167 006N 0 25114%-8 00109858 1.63646
M%7 06626 0065356 B1OGTI 313058 00249814 1559327
U661 0417595 Q069N B1OGT 266648 Q0U2IGT 130487
1965 0210964 00618266 B10GTI 2355e-8 00196653 1165087
\ 207038 -0.00353291  0.0600602 819671  1.9626e-8  0.0156176  9.74818e-6
\ 227742 0203498 00582937 819671 3.00376e-8  0.0239032  1.49198e-7
N 24346 0410529 005657 BISGT 3305288 00U606  1.64170eT
\ 26913 061756 00547607 819671  1.7514de-8 00139375 8.6975%-8
o298 084591 005299 0 44855%-9 0.00356%7 0291646
N 310558 10362 00512278 G197 1480%2e-8  0.0117848  7.35466e-8
N 3306 123665 00404613 B1.987  1.64084e-8  0.0130574  5.26083¢-13
N 351965 144568 0047648 B1.987 1.93371e-8 0015380 5.73440e-13
\ 372669 160271 0.0459264 0 216207-8  0.0172052 141047
\ 393373 183975 0.0441619 0 1.555%%e-8  0.0123818 1.01504

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 uT and Table 2 average flux
density is 171 pT.

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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