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Research question: Consequences of uncertainty

Conse@ertainty
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Multistage stochastic Investment and Dispatch Model

min TCOST =

Zp(n)-dz'sc(y)- Z FC(t,n,req)+FOM/ (t,n,reqg)+VC(t,n,req)+VCRTO(t,n,req)—HB(t,n,req)

m t.reg

* linear dynamic investment and dispatch model
* minimizes total (discounted) system costs
...... o needed to fulfill residual demand in each scenario node

T o considering occurence probability of each node

‘ Optimal electricity mix under uncertainty
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+ad(t,y)—CSUB(t,n)—sub(t,y)— >  |CAD(t,n1)+ad(t,nl)

=
f

if technical lifetime

exceeded
n1
n1 < n
(...)

n: ,current’ node
(...) n2:direct ancestor of n
n1: all direct and indirect ancestors of n

Clt,n) =Y l:C‘(t,nQ)JrC‘AD(t}nQ)

n2

n1




Scenario tree

based on RES-E scenarios and forecasts for Germany
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Deterministic
vs stochastic:
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Extra costs of stoch. solution

Mio € until 2050
(discounted 5%)

Mio € until 2070
(discounted 5%)

Branch 1 4106 4465
Branch 2 3291 4275
Branch 3 1913 2677
Branch 4 1553 3465
Branch 5 2286 2898
Branch 6 1549 2316
Branch 7 1571 2639
Branch 8 1166 2480
Branch 9 2853 2774
Branch 10 723 1924
Branch 11 2015 2471
Branch 12 382 2643
Branch 13 3165 3735
Branch 14 2386 2612
Branch 15 2118 3054
Branch 16 1852 2600
Branch 17 2498 2164
Branch 18 369 1036
Branch 19 760 1577
Branch 20 90 1402
AVERAGE 1832 2660

Severe Consequences of uncertainty?

BUT:
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Conclusions
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Thank you for your audience.
Questions, comments?

Contact:
Michaela Fiirsch
Michaela.Fuersch@uni-koeln.de
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€/MWhth

lignite 1,4 1,4 1,4 1,4

coal 13,1 13,6 14,2 15,6

gas 24,5 27,5 30,5 34,5
€/t

CO2 25,0 30,0 35,0 40,0
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