
1

ELECTRIMACS 2022
14th International Conference of TC-Electrimacs Commitee

16-19 May, Nancy, France

An ADMM-based Coordination Strategy for the 

Control of Distributed Storage at the Household Level 
– Impact of the End-User Settings 

Rémy Rigo-Mariani, Vincent Debucsshere

1

L’électrification intelligente
au service de

la transition énergétique



2

Point of 
common 
coupling▪

•

•

▪

▪

▪

, ,,n t n ts s− +0

, , ,n t n t n tg g g −= −
,n tl

, , ,n t n t n tp p p− += −

house n

house 1

Coordinator

,n te



3

▪

•

•

•

▪

•

•

•

, ,,n t n ts s− +0

, , ,n t n t n tg g g −= −
,n tl

, , ,n t n t n tp p p− += −

house n

obj: fn(xn)

,n te

𝒙𝒏 = 𝑠𝑛,𝑡
− , 𝑠𝑛,𝑡

+ , 𝑒𝑛,𝑡, 𝑔𝑛,𝑡
− , 𝑝𝑛,𝑡

− , 𝑝𝑛,𝑡
+( ) ( )obj : min     s.t    0n nf g 

n

n n
x

x x

storage

curtail

( ), ,( )       n n t t n t

t T

f p p dt + + + −



=  −  n
x

( ), ,( )       n n t t n t

t T

f p p dt + + + −



=  −  n
x

balance
purchase sell



4

Point of 
common 
coupling▪

•

•

▪

•

•

•

, ,,n t n ts s− +0

, , ,n t n t n tg g g −= −
,n tl

, , ,n t n t n tp p p− += −

house n

obj: fn(xn)
house 1

obj: f1(x1)

Coordinator

obj : F(Pn,t)

, ,n t n t

n N

P p


=

,n te

𝒙𝒏 = 𝑠𝑛,𝑡
− , 𝑠𝑛,𝑡

+ , 𝑒𝑛,𝑡, 𝑔𝑛,𝑡
− , 𝑝𝑛,𝑡

− , 𝑝𝑛,𝑡
+

( )
2

2

,
{ }

  from users

obj : min ( )  =  t n t

t T t T n N

F P dt p dt
=

  

 
=   

 
  

1 nX x ,..,x
X



5

Point of 
common 
coupling▪

•

• 𝑝𝑛,𝑡
𝑝
⌢

𝑛,𝑡

•

𝜆𝑛,𝑡

▪

α.

, ,,n t n ts s− +0

, , ,n t n t n tg g g −= −
,n tl

, , ,n t n t n tp p p− += −

house n

obj: fn(xn)
house 1

obj: f1(x1)

Coordinator

obj : F(Pn,t)

, ,n t n t

n N

P p


=

,n te

𝒙𝒏 = 𝑠𝑛,𝑡
− , 𝑠𝑛,𝑡

+ , 𝑒𝑛,𝑡, 𝑔𝑛,𝑡
− , 𝑝𝑛,𝑡

− , 𝑝𝑛,𝑡
+

1, 1,,t tp
1,tp , ,,n t n tp

,n tp

0 0( ) ( ) ( )n n nf f f−  
n n n

x x x

individual optimum



6

▪

fn
(k) F (k)

𝑝𝑛,𝑡

𝑝
⌢

𝑛,𝑡

( )
2

, , , , 2
obj: min ( ) +   

2

T

n n n t n t n t n tf p p p p


 − + −
n

n
x

x

 
( )

( )
,

2

, , , , , 2

,

,

obj: min ( ) +   
2n t

T

n t n t n t n t n t
p

t T n N
n t

N T

F p p p p



 





− + −X

( )( 1) ( 1) ( 1) ( 1)

, , , ,/ 2k k k k

n t n t n t n tp p  + + + += + −

Individual optimization –

coordinated

Individual optimization - uncoordinated

Optimal user objective

C-ADMM Initialization

Iteration number, 

lagangian, grid

reference profile

C-ADMM Consensus

compute the global objective F(k)

( ) ( )

, ,     k k

n t n tp

( )

,

k

n tp

C-ADMM 

Update

lagrangians

k =k+1 

k = kmax ??

|F(k)–F(k–1) | / F(k) ≤ ε ??

NO

YES

STOP

individual level

coordination level

convergence rate



7

▪

▪ F

▪

▪

▪

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
t
(k

W
)

Uncoordinated

feed-in

Night peaks

for storage

charge

No storage control – F = 163 kWh2

Uncoordinated control – F = 123 kWh2

Global optimum – F = 58 kWh2

0 4 8 12 16 20
55

65

75

85

95

105

iterations (-)

F
(k

W
h

2
)

ρ = 0.01
ρ = 0.03

ρ = 0.1

ρ = 1

Uncoordinated control

F = 123 kWh2

global optimum

ρ = 0.05



8

▪

▪

▪

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
o
w

er
 (

k
W

)

0 6 12 18 24
-3

-1.5

0

1.5

3

Time (h)

P
o
w

er
 (

k
W

)

F (kWh2) f1 (€) f2(€) f3(€)

Uncoord. 123.72 -0.34 0.35 1.73

Iter. 1

Iter. 2

Iter. 3

Iter. 4

PCC profile

H.2 profile



9

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
o
w

er
 (

k
W

)

0 6 12 18 24
-3

-1.5

0

1.5

3

Time (h)

P
o
w

er
 (

k
W

)

F (kWh2) f1 (€) f2(€) f3(€)

Uncoord. 123.72 -0.34 0.35 1.73

Iter. 1 64.97 -0.00 0.73 1.96

Iter. 2

Iter. 3

Iter. 4

▪

▪

▪

PCC profile

H.2 profile



10

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
o
w

er
 (

k
W

)

0 6 12 18 24
-3

-1.5

0

1.5

3

Time (h)

P
o
w

er
 (

k
W

)

F (kWh2) f1 (€) f2(€) f3(€)

Uncoord. 123.72 -0.34 0.35 1.73

Iter. 1 64.97 -0.00 0.73 1.96

Iter. 2 59.77 -0.07 0.70 1.99

Iter. 3

Iter. 4

▪

▪

▪

PCC profile

H.2 profile



11

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
o
w

er
 (

k
W

)

0 6 12 18 24
-3

-1.5

0

1.5

3

Time (h)

P
o
w

er
 (

k
W

)

F (kWh2) f1 (€) f2(€) f3(€)

Uncoord. 123.72 -0.34 0.35 1.73

Iter. 1 64.97 -0.00 0.73 1.96

Iter. 2 59.77 -0.07 0.70 1.99

Iter. 3 58.56 -0.08 0.68 2.02

Iter. 4

▪

▪

▪

PCC profile

H.2 profile



12

0 6 12 18 24
-6

-3

0

3

6

Time (h)

P
o
w

er
 (

k
W

)

0 6 12 18 24
-3

-1.5

0

1.5

3

Time (h)

P
o
w

er
 (

k
W

)

F (kWh2) f1 (€) f2(€) f3(€)

Uncoord. 123.72 -0.34 0.35 1.73

Iter. 1 64.97 -0.00 0.73 1.96

Iter. 2 59.77 -0.07 0.70 1.99

Iter. 3 58.56 -0.08 0.68 2.02

Iter. 4 58.20 -0.08 0.68 2.04

▪

▪

▪

PCC profile

H.2 profile



13

▪

▪

α = 0

0 2 4 6 8 10
55

65

75

85

95

105

0 2 4 6 8 10
0.3

0.4

0.5

0.6

0.7

0.8

iterations (-)

F
(k

W
h

2
)

iterations (-)

f 2
(€
)

α = 1 α = 0.5

α = 0

α = 0.25

α = 1

α = 0.5α = 0 α = 0.25
house

optimum

global 

optimum

F = 99 kWh2

Uncoordinated control – F = 123 kWh2

PCC

H.2



14

▪

▪

▪

▪

33

36

39

42

45

33

39

45

6

12

18

24

0

12

18

24

global optimum F = 33.4 MWh2

objective F (MWh2) loss of revenue ΣΔfn (€)

Σ
Δ

f nF

F Σ
Δ

f n

36

42

6

0

S1

S2

10 20 30 40 50 60 70 80 90 100

number of houses coordinated houses (-)



15

▪

▪

α = 0

▪

α = 1

0 20 40 60 80 100
32

35

38

41

44

47

F
 (

M
W

h
2
)

number of coordinated houses (-)

α = 1

α = 0.5

α = 0

α = 0.25

global 

optimum 

uncoordinated control ‘free’ coordination



16

▪

▪

▪

▪

▪

▪

1

2

3 4 5

10 kV

0.4 kV

6 7

Feeder 

Cell (DSO)

Controller 

User CellUser Cell

Edge 

Controller

Edge 

Controller

Predicted

grid profile

Predicted

grid profile
Control

signals

Control

signals

Feeder Cell



17


