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Abstract Leakage magnetic field reduction is investigated in multi-coil SS-compensated wireless power transfer by setting transmitter
voltage amplitudes and phases. Circuit analysis including mutual coupling is combined with magnetic field superposition and compared with
FEKO. At P=(0, 11.9, 1) m, the 2Tx-2Rx amplitude sweep shows its minimum at Tx2 = 530 V£210° with Tx1 = 600 V£0°. For 3Tx-3Rx,
the minimum occurs at Tx1 = Tx3 = 540 V£210° with Tx2 = 600 V£0°. The minimum field levels are 73.2dBuA/m for 2Tx-2Rx and 69.46
dBupA/m for 3Tx-3Rx; theoretical and FEKO values require separate confirmation. These results concern discrete sweep points and do not

establish continuous optima.
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  V =  (      V  Tx 1     V  Tx 2      0   0 )   ,   I =  (         I  Tx 1     I  Tx 2     I  Rx 1     I  Rx 2 )


  V   =   Z I ， 　 I   =     Z  − 1 V


  Z   =    [      Z 1    K  a    K  b    K  e     K  a    Z 2    K  f    K  d     K  b    K  f    Z 3    K  c     K  e    K  d    K  c    Z 4 ]


    Z  Tx   i   =     r  Tx   i   +   j 𝜔   L  Tx   i   +    1  j 𝜔   C  Tx   i


    Z  Rx   i   =     r  Rx   i   +     R  L   i   +   j 𝜔   L  Rx   i   +    1  j 𝜔   C  Rx   i


    K  q   =   j 𝜔   L  m q ， 　 q   =   a ,   b ,   c ,   d ,   e ,   f


  A   ≈    [      𝜇 ₀ a I  4 𝜋 (  1  r ₄   −    1  r ₂ )     𝜇 ₀ b I  4 𝜋 (  1  r ₃   −    1  r ₁ )   0 ]


  B ≡ rot A   ,   B =   𝜇 0 H


  H =  (      H  x     H  y     H  z ) =  (        ∑  k = 1  n    a  k   b  k  4 𝜋   3 x z    r 5 I       ∑  k = 1  n    a  k   b  k  4 𝜋   3 y z    r 5 I       ∑  k = 1  n    a  k   b  k  4 𝜋   2   z 2 −   x 2 −   y 2    r 5 I )


       I  a =   I  a  cos ⁡    𝜃  a + j   I  a  sin ⁡    𝜃  a


    H  r , u   =   ∑   H  a   u   cos     𝜃  a ，   H  i , u   =   ∑   H  a   u   sin     𝜃  a


    H 2   =   ∑   (   H ᵣ , ᵤ 2   +     H ᵢ , ᵤ 2 )


  V =  [      V  Tx 1     V  Tx 2     V  Tx 3   0   0   0 ] ，   I =  [      I  Tx 1     I  Tx 2     I  Tx 3     I  Rx 1     I  Rx 2     I  Rx 3 ]


  Z   =    [      Z 1    K  a    K  m    K  b    K  e    K  j     K  a    Z 2    K  g    K  f    K  d    K  k     K  m    K  g    Z 3    K  i    K  l    K  o     K  b    K  f    K  i    Z 4    K  c    K  n     K  e    K  d    K  l    K  c    Z 5    K h     K  j    K  k    K  o    K  n    K h    Z 6 ]

