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Context R

Large integration of IBR on transmission grid
FécampSOOMW

Courseulles-sur-Mer 450 MW

Offshore wind: 18 GW generation in 2035, 40 GW in 2050 R
Large integration of PV and BESS s

Sud de la Bretagne @

Grid code EMT model requirement in France: el
« EMT models are required for connection above 18MW or 110kV Yeu-Noimovter Y
(C and D type Power Park Module)

* No black box for the power equipment accepted
« Main protections shall be included

B Eolien posé AO1et AO2

(mise en service a I'horizon 2022-2026)
M Eolien posé AO3

(mise en service a I'horizon 2027)

EMT models for IBR are more and Eolen posé AO4
: . (mise en service a I’'horizon 2028-2029)
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- more reqUIred due to pOtentIaI . (noiislggnsoetrtl?(:::"aAlagrizon 2028-2029) @
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- I n te raCtI 0 n S a_S S h OWn I n m any . (e‘:\hdeénb?t?g:tﬂtuﬁgr?\ise en service envisagée a I'horizon 2028-2029) 2 e DISEYV\R’EQ

Odessa Disturbance . . . W folenposénoy

Texas Events: May 9, 2021 and June 26, 2021 I nte rn atl O n aI expe rl e n CeS (en débat, pour une mise en service envisagée a I'horizon 2029-2030)

Joint NERC and Texas RE Staff Report Eolien flottant, fermes pilotes
(en phase d’expérimentation)

September 2021

Réseaux existants
- Lignes de 400 kV
- Lignes de 225 kV

_ _ _ Offshore wind projects in France
EMT models delivered by suppliers are required

but they need to be reliable and validated

https://www.nerc.com/pa/rrm/ea/Documents/Odessa Disturbance Report.pdf



https://www.nerc.com/pa/rrm/ea/Documents/Odessa_Disturbance_Report.pdf

EMT model validation process
Step by step approach

Step 1: Validation of 1 single power generation unit

_Zonel Point of connection to the\transmission grid
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Comparison between EMTP model delivered to RTE against the EMT Como “
model used by the developper to perform its dynamic studies
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Step 2: Validation of the collector grid Jone 3 —_—— one 2 =
Comparison between EMTP model delivered to RTE against the frequency
domain model used by the developer to perform harmonic studies
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Step 3: Comparison of the entire EMTP system with RMS model
Comparison between EMTP model delivered to RTE against the phasor domain
Node2 Collector ACl model used by the developper to perform its dynamic studies
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Step 4: Validation of the entire EMTP system
Noden Reactive Comparison between EMTP model delivered to RTE against field
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measurement done during site commissioning (set point change,
energization and startup sequence...)




