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The Model and Problem

Network of generators and consumers. We
wish to find the social welfare maximizing
set of injections subject to

1 Informational constraints
Asymmetric information

2 Physical constraints and losses

Resulting problem with loss sharing:

min
p

c0
�
−1�p+α0pL(p)

�
+ ∑

i∈N̄

ci (pi +αi pL(p))

subject to pi +αi pL(p) ∈ [M i ,M̄i ], i ∈ N̄
−lk � Xk(p)−Yk(p)� lk , k ∈ L

Above problem is non-convex.
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Solution Methodology
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pj = fj(θ, V) (4)

gk(θij, Vi, Vj) (5)

lk (6)

Lossy TCED Problem
(PC)

Generator nodes
Consumer nodes
Slack node

Original System
⇒
⇐

1

(θi, Vi) (1)
�
θj, Vj

�
(2)

pi = fi(θ, V) (3)
pj = f j(θ, V) (4)

gk(θij, Vi, Vj) (5)

lk (6)

Lossy TCED Problem
(PC)

Generator nodes
Consumer nodes
Slack node

Original System
⇒
⇐

1

(θi, Vi) (1)
�
θj, Vj

�
(2)

pi = fi(θ, V) (3)
pj = f j(θ, V) (4)

gk(θij, Vi, Vj) (5)

lk (6)

Convex Lossy
TCED Problem

(Pt+1
C )

Generator nodes
Consumer nodes
Slack node

Original System
⇒
⇐

1

A (z) = argmin
p

�
C(p) : p ∈ Ω̂(z)

�

Sequence of
solutions generated
as pt+1 = A (pt)

Theorem
The sequence of solutions, {p}∞

t=0, converge to a local optimum of the
non-convex problem while satisfying the informational constraints.
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