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Problem Formulation
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‚ Only feasible reference currents i
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‚ Considering copper and iron losses pm,L ∝ (i
dq
s )
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‚ Magnetic saturation and cross-coupling effects

Nonlinearities: ψ
dq

s = ψ
dq

s (i
dq
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‚ Analytic computation of nonlinear optimization, e.g. MTPL f = pm,L

i
dq

s,ref := arg max
i
dq
s ∈S

−f(i
dq
s ) s.t. sign(mm,ref) = sign(mm) ∧ |mm| ≤ |mm,ref |
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Methodology
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Online Linearization & reformulation as quadric

QA :=
{
i
dq
s ∈ R

2
∣∣ (idqs )⊤Ai

dq
s + 2a⊤

i
dq
s + α = 0

}

=⇒ ∂I, ∂V, T, F := V(ûs,max) ∩ I(̂ıs,max)

Optimization & reformulation as quadric

i
dq

s,ref := arg max
i
dq
s ∈S

−f(idqs ) s.t.

sign(mm,ref) = sign(mm) ∧ |mm| ≤ |mm,ref |

=⇒ MTPC, MTPL, MTPV

Intersection of two quadrics (analytic)

i
dq
s,X := QA ∩QB, X ∈ {MTPL, MC, FW, . . .}

Prioritization of intersection =⇒ i
dq

s,ref
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Simulation Results
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