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Limitations

German regulator only involved in
transmission planning (so far)



Main questions i)

1. What are the roles of energy system modelling in

long-term policymaking?

. What methods are used to estimate and account for
geospatial factors in long-term energy planning
models? If applicable, how are capacity credit of VRE,
transmission constraints and flexibility requirements
addressed?

. What kind of geospatial data resolutions, processing
tools and widgets are used and how and where do
you get your data from?

. What are the challenges in representing long-term
VRE impacts and limitations of current geo-spatial
tools and long-term energy models to capture this?
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Transmission approval — today's process
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Scenarios — greater shares of VRES
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Scenarios — beyond VRES

Installizrte Leistung [GW]
Referanz Szenario Szenario Szenario Szenario Szenario

Energietrager 2017 A 2030 B 2030 C 2020 B 2025 B 2035
Kemenergis a5 00 0,0 ] 0,0 00
Braunkohle 2 5.4 5,3 2,0 9.4 5,0
Sheinkohle 25,0 13,5 5,8 8,1 13,5 8,1
Erdgas 146 328 352 134 32,5 369
o 44 13 12 058 1,3 0e
Pumpszpsicher a5 116 116 s s 15 I N Sta I I ed ca pa C | ty | N
sonstige konv. Erzeugung 4.3 41 41 41 41 41
e T e T T GW by 2030 and
Summe kony. Erzeugung 1035 747 73,2 69,1 74,4 T8
Wind Onshore 50,5 743 815 65,5 70,5 90,8 20 3 5 (plus : 2025)
Wind Offshore 54 20,0 17,0 17,0 10,8 3.2
Photovoltaik 424 728 813 1045 73,3 574
Biomazse 76 &0 &0 5,0 73 45
‘Waszerkraft 5,6 5,6 5,8 5,6 3,6 5,8
sonstige reg. Erzeugung 13 13 13 13 13 13
Summe reg. Erzeugung 1128 1801 w27 2159 158 8 2228
Summe Erzeugung 1163 154 8 1759 2850 4313 857

Nettostramverbrauch [TWi] Annual electricity
Mettostromverbrasch® 5301 5123 3439 576,5 5184 5494 H TW h )
Treiber Saktorenkopplung [Anzahlin Mio.] CO n S u m ptl O n (

Hausha liswi&Enmepumgpen 07 11 26 4,1 17 28 .
Hektroautos 01 10 50 10,0 20 B0 S ector cou p I N g

Flaxibilitétsoptionen und Speicher [GW]

Power-to~-Gaz - 10 20 30 0,5 3,0
PV-Batteriespeicher 0,3 B3 B0 01 3.2 123 I
Grolbakteriespeicher 01 15 20 14 12 34 F eX a n d Sto ra g e
D5 [Industrie und GHDY) 15 0 4.0 6,0 3.0 5,0
Marktmodellierung

COy-Vergabe zur Markt-

modellierung [Mia. t £0,] -—— miax. 184 miax. 184 max. 184 mmaix. 240 miax. 127

1) Inklusive der Summe der Netzverluste in TWh im Verteilnetz

Source: https://www.netzausbau.de/bedarfsermittlung/2030 2019/szenariorahmen2019-2030/de.html



https://www.netzausbau.de/bedarfsermittlung/2030_2019/szenariorahmen2019-2030/de.html

Modelling steps for transmission approval L)

- Regionalisation (around 450 nodes)

- Hourly market modelling

- Hourly load flow identification

- Load flow impact assessment

- Transmission needs assessment



VRES regionalisation — onshore wind

Weather S
Utilisation 6 e Nimie assessment

Location Final
Max. capacity regionalisation




Challenges L)

Staffing / expertise, available time and translating
complexities

Planning staff
of around 20

1 manager
2 lawyers

8 electrical
engineers

9 miscellaneous




% Bundesnetzagentur

Thank you for your attention!

Dennis Volk www.bundesnetzagentur.de

WWwWw.netzausbau.de

dennis.volk@bnetza.de

10



Back up



Regionalization L)

The NDP contains a method for the allocation of
producers of renewable energy and the loads.

Installed i p B Allocation of:
capacity © . ®= Renewable Energies
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Generation by region - NEP 2024
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NDP - Market modelling

The electricity market is simulated for every hour of
the target year.

Approach:

m Internal network as “copper plate”

m Economic priority to renewables

m Consideration of "must-run” plants

m Net load covered by conventional power plants
Result:

m Hourly forecast of the power plant utilization

m Hourly load and feed-in at every node
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NDP - Load flow impact assessment L)

The load flows” impact on the existing transmission
infrastructure is simulated for every hour of the target year.

= Values represent scope and level
of transmission overloading

= Summarised in annual energy
not transmitted

= Annual energy not transmitted
could rise to 25,9 TWh by 2030
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NDP - Transmission needs assessment
TSO suggest measures to overcome identified bottlenecks

Zagenr
Netzentwicklungsplan Strom 2019 - 2030:
bestatigungsfiahige MaBRnahmen

Existing grid
Ny = Around 35,000 km
W length of electric circuit

] = Already approved
— - = Around 6,350 km
restructuring or new-built,

incl. 2.250 km DC

50Hertz

= Under consideration

S R = Around 7,450 km

LSRN restructuring or new-built,
incl. 3.100 km DC

o PR TSO applied for 10,200 km
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llllllllllll bau in neuer Trasse [} ar
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Approval criteria for domestic projects L)

Based on different criteria the regulator analyses the
projects.

Fiediens () ¥

Does the project resolve Is the utilisation rate
or reduce an overload? above 20%?

Other considerations

Are there other reasons to justify a project?
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Effectiveness

The (n-1)-security is considered by outage calculations
using a calculation software.

without project with project
N SN = W T2
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Necessity
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RES regionalisation - spatial wind data )

Weather data openly available
with hourly resolution (DWD)

m Spatial resolution: 200 x 200 m

m Utilisation (h/a) based on
Weibull distribution

m Four wind zones w
different turbines

m ,Standard year"

approach to ensure
Febgginien transparency and
i robust results

Wind data
Utilisation




RES regionalisation - available area for wind %6

m Spatial data openly available from state

level statistics offices
m Available area @ 8% from total

® Housing as main factor; different

distances apply

m Capacity in availabale
area exceeds national

target (588 GW)

Likely capacity in

available areas

exceeds national target

(317 GW)

Resolution: 4400 x 4350 = 14,3 Mn.

h[Location }

Max. capacity

.........

Area
assessment

|

m Prime locations based on
economics
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RES regionalisation - adjustment to targets #6

m 4 GW surplus between state level
and national target

= Reduction of surplus relative to -{f;g?(')nalisation
each states' target

]

National target I

State level target I

Likely capacity I
0 50 100 150 200 250 300 350

GW
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Results and impacts with todays' grid

Electricity balance [MW]

13‘\5;" .

s

53

Growing regional imbalances Annual energy not transmitted
between North and South @25,9 TWh by 2030
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Selecting proposals from all likely scenarios L)

szenario A = Energy policy targets

define the scenario frame

. Targets at technology-level
(e.g. 20 GW offshore wind)

Szenario C
@ nun
Today Future

Energy policy targets

= Transmission proposals developed
for all scenarios

= Proposals need to be valid in each
scenario (intersection)

Conservative strategy reflects the plans’ need to be relevant
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Electricity tariff for private customers ¥h

Aufteilung der Einzelpreisbestandteile fiir Haushaltskunden fiir das

Abnahmeband zwischen 2.500 kWh und 5.000 kWh (DC) im Jahr fur
Okostrom, Preisstand 1. April 2017

in Prozent
Stromsteuer
7,0

Umlage nach EEG

323 A Umlage nach

? Umsatzsteuer KWKG
16,0 1,5
Umlage nach § 19
Konzessions StromNEV
abgabe \. 1,3
5,5 T
Umlage fiir
abschaltbare
Nettonetzentgelt Lgs{t];n
Energie- inkl. Abrechnung ’
beschaffung, 23,9
Vertrieb und Marge Entgelt fiir
20,3 Messung und Source: BNetzA
Messstellenbetrieb
1,2
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