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Grid Energy Community Coordination: Self-sufficiency: }Dnin SR ey (Phiex.e + Phase) — CgPpv ¢ Based on the network development
Reduce congestion (overloading of flex X plan 2025
network components) in a LV-grid DGF: Ir%}lin YR i Phaser + (Cq + 1) Phiexs — cgPpvi + 0.1(Pfiext — Pfiext)
. ex
Coordinate controllable loads o6 > - b Year mm
Scarcity pricing as signal for | - Trafo = fmax . 502 171 ) 584
> dynamlc gl’ld fee (DGF) \ 0 else 2030 165 274 254 397
2035 363 326 333 554
2040 484 349 392 672
2045 572 404 447 /81
Maximum power on highest loaded feeder Py ax in kW
. . . . N NX+Ng7
ratio of time steps with congestion n; = N—C == -
S S
Congestion Energy. E. = (|P¢| — Pyax) * At
Time series
Self-sufficiency 2040 2045
e S A V@A . AN @/\ :::/\ /\A M 9
=5 S~ N sl /[N [
% /‘ .E = . 2009 e P — ano- A e v \\//
| TN TR A
> Congestion from 2035 on X VIR ] A A f\
£ No congestion A :
= AR S e N A A s e N T
= ey / .
m __________________________________ —4QQ T S T
KPIs
Maximum power at Transformer P,z Time steps with congestion in % (n;) Congestion Energy Eo
800 : ' : 35% ' ' ' 25 ' ' ' 80
600 |- . 30% - - < 59l =
Z 400 — 25% |- _ ; 160 ;
= 200 I - 20% |- - = T {4 =
g 0 15% |- 7 % 10 %
O? —200 - 10% - 2 - L 4 20 é
—400 F . 5% l - - l
_600 | | | O% T T‘ > - > O I >¢ = ** - > O
2035 2040 2045 2035 2040 2045 2035 2040 2045
Year Year Year
Self-sufficiency MM DGF Self-sufficiency Self-sufficiency (W) BDGF (W) Self-sufficiency Self-sufficiency (W) BDGF (W)
P, = 380kV Self-sufficiency (S) MDGF (S) Self-sufficiency (S) @DGF (S)

- Significant reduction congestion energy:
Negligible for 2035 > no transformer update
necessary

- Significant reduction of time steps with congestion:
no congestion from feed-in in 2035 and 2040
no additional transformer update from 2040 to 2045

- Significant reduction of maximum power:
possibly no transformer update needed for 2035
no additional transformer update from 2040 to 2045
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	Folie 1


      min   P  f l e x ⁡   ∑ t  t + h   c d  (   P  flex ,   t +  P  base ,   t ) −  c g  P  PV , t


      min   P  f l e x ⁡   ∑ t  t + h   c d  P  base ,   t +  (   c d +  𝜆 t )  P  flex ,   t −  c g  P  PV , t + 0 . 1 (  P  flex , t −


     P ^  flex , t


   𝜆 t =    {      0 . 66    − 0 . 33    0   for  {       P  Trafo ≥  P  max     P  Trafo ≤   − P  max    else


   c d = 0 . 66 ,            c g = 0 . 3 ,                      P ^ :


   P  max


   n t =      N c   N S =    N c + +  N c −   N S


   E c =   ( | P t | −  P  max ) ⋅ Δ t

