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Flexibility

Type of activation

e Implicit flexibility = Price response
in consumption (grid tariff)

e Explicit flexibility = External load
control based on grid related needs,
(ancillary services to maintain
stability in the power system)

Alternative response

Peak clipping

Load shifting

Valley filling

}

Energy conservation

CINZLDI



Alternative price for flexibility
il = 'Consequence for the customer”

Load reduction/

rrs Load reduction/ change of Non-flexible

o _ a Load shifting o , demand
o= Peak clipping energy carrier
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Electrical Ventilation/ Industry Prioritised Potential
water heater cooling process demand [kWh/h]



Characterisation of flexible resources
(quantitative)
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Ramp(-up)
duration

Rebound
effect

01001101 Activation Activation capacity
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i 'L b ey Reference in CINELDI:
00000 * M.Z. Degefa, |.B. Sperstad, H. Szele: "Comprehensive classifications and characterizations of power system flexibility C I N L D I

resources", Electric Power System Research (Journal paper), 2021.
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_________

----

------

.....

Grouping of flexible resources and their
enablers

Flexibility
solutions

Flexibility
resources

Dispatchable

Supply side (flexible
generation)

Curtailable

Demand side

(flexible load)

Shiftable

Curtailable

Energy storage

Grid hardware and
interconnection

Flexibility
enablers

IT systems
(for active grid
operation)

Regulatory
frameworks

Third-parties
(aggregators, etc.)

Shiftable
advance

Shiftable delay

Shiftable
advance/delay

Stand-alone
N Stationary
With
Mobile generation
Implicit
Network P
tariffs Explicit
Rule-based (interruptible)
Connection
agreements Bilateral
contracts
Market-based Flexibiity
markets
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Flexibility value chain
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o Flexibility Value chain Flexibility

provider procurer

Dispatchable
Curtailable

Shiftable
advance
Shiftable delay

Supply side (flexible
generation)

L

.
Flexibility Demand side Shiftable
£ H . DSO/TSO resources (flexible load) advance/delay
0 Grid users Business models and actors A /T g
TR i bl with a nee
.-.| with potential (aggregators, flexibility markets, ...) nee and-alone
01¢ flexibility for flexibility With
0t generation
He Flexibility
bty solutions oo oo oo oo m e
010 Flexibility realisation - T ——
! 00 . . /\ l interconnection
ez and activation
0.9 o oy Flexibility Msystems i
;. 2 enablers (for active grid Network
:; : : operation) tariffs Explicit
- N (interruptible)
- apn Regulatory Rule-based
o Regulatory conditions
011 g v frameworks oo
101 Third-parties EONTAGES
101 (aggregators, etc.) Market-based Flexibility
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Explicit flexibility: Ancillary services

Characterized according to response time and duration
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=l
w 3
5 © ‘
S5
E’ E Seasonal balancing
40}
e @ Black start
Tertiary voltage
control RR
Minutes
Congestion management
Secondary | Loss
voltage control| FRR reduction
S Emergency power
econds 5 r I
Damping of OWQFMI Color code:
oscillations RM
— | Phase balancing TSO
Synthetic [EER | Mitigation of flicker |
inertia_|FRT DSO
Milli d Primary voltage FCR
liiseconds control| Damping
harmonics DSO&TSO
-
o ) Service duration
Milliseconds Seconds Minutes Hours Days
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Ide: Comprehensive classifications and characterizations of power system flexibility resources, February 2021,
ectric Power Systems Research, Merkebu Zenebe Degefa, Iver Bakken Sperstad, Hanne Szele



https://www.researchgate.net/publication/349370916_Comprehensive_classifications_and_characterizations_of_power_system_flexibility_resources
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Barriers related to utilizing flexibility

Grid user
maturity

Grid company maturity :
Physical/geographical barriers -DSO competence

/ -Culture/work processes
Missing stakeholders (Aggregator)

Flexibility Value chain | oYstems Flexibility
provider / \ procurer
/
Grid users Business models and actors I?SO"TSO
with potential (aggregators, flexibility markets, /.) with a .m.at?d
flexibility for flexibil ity
P

¢

Flexibility realisation and activation %ﬂ‘it

Regulatory framework m

X

\

Regulatory barriers
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Summary

 Different types of flexible resources
are available

* Load, generation and storage ,,

e A flexibility solution consists of
;“. _: o iz
both a resource and an enabler C e e 8

 Barriers in the flexibility value chain ' L W T
need to be solved ¢y “
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