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* European policy towards energy transition

* Specific call for Hydro Flexibility
Improvement
e Call for industrial scale demonstrators

* XFLEX HYDRO : 2019-2023
* Consortium 19 partners
| « 6 demos TRL7
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Demo Vogelgrun !
* VOGELGRUN Unit Hybrid

* In service since August 2021 =1 | | | |
e Hybridisation il 1 i/ i (N } [
* Real time joint control of a BESS and a Hydro unit L VARENARN J
located at the same grid connection point l k\wd ¥
* Goal

e Estimate turbine wear & tear with and without
hybrid operation

* BESS sizing as small as possible
* Provide dynamic power response improvement
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Joint Action within

e PSP : 1800MW largest in Europe

e 8 Pump Turbines + 4 Pelton

Frequency :
y :

 Demonstrate flexibility of existing PSP | "
e Contribute to grid frequency control
* Provide regulating power in pump mode
* Hydraulic Short Circuit
* In service since Sept 2021

i Time to Restore Frequency i
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Hydraulic Short Circuit

Units not designed for HSC

Operates Pumps and Pelton units together
* Short route or long route

Water By pass at penstock junction
e Bifurcation or Trifurcation

Extensive CFD and simulation

F1
L = 1447 + 245 = 1692 m

* To detect any off design situation Reversbe
 Run Emergency Shut Down scenario e

* Check hydro transient behavour
* Water tunnel pressure
» Surge shaft water level

Demo includes a digital twin of the whole scheme

L=133 m
D=275m
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Digital Twin : Hydro CLONE®

e Collects data from all 12 units + @R sverecine

waterways
* 130 parameters collected

* Runs locally

* with cyber secure remote link

Runnin g Time: 46 Days | 04:23:51
SYNOPTIC DIAGRAMS TIME CHARTS SPATIAL CHARTS ALARMS

Display Diagram #1 Display Diagram #2
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Reversible Pump-Turbine Units Pelton Turbine Units

P_G1 MW P_G2 MW [ P_e3mMw P_G4 MW P_G9 MW P_G10 MW
127.416 125.123 | 127.445 127.894 118.034 127.069
122.747 123.020 122.794 122.909 119.378 129.768

P_G5 MW P_G6 MW P_G7 MW P_G8 MW P_GI11MW |- P_G12 MW
123.944 125.846 127.228 125.658 126.649 127.011
122.444 125,970 126.475

r1’ Usine des groupes Pelton

* Remote access for maintenance [2] sine dos groupes tubine-sompes

| 3_] Circulation d'eau des groupes Pelton
L -

 Remote access for data collection (4] Gt s s grupn s coroes

* Improves plant and unit status

assessment
* Pelton efficiency loss

T11_y0.03928 [-]
T11_y0.48407 [-]
T11 -] (without Reg 111)

T11_y0.14142 ] T11_y0.23876 [-] T11_y0.34876 [-]
T11_y0.66521 [] T YO [ TH Y1 [
Series10
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Regulating Power in Pump mode

* Adjustable power in pump mode
e Offers frequency control from demand side
* Up to 500MW as aFRR band available in 100s
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Future Developpment

* Achievement of team work
* HSC proves easy to operate

e Regulating power during low demand periods is
of interest for grid operators

* HSC operation at Grand Maison will continue
and extended to all 4 Pelton units

* Target date summer 2023
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