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= Definisjon av fleksibilitet

B R scope | Kriterier | Beskrivelse

70000100 Kundeside: forbruk, produksjon og energilager
AL #1 Type . . . ] . .
bo1000¢ Nett: Transmisjonsnett, distribusjonsnett og nettdrift
101 Begrenset varighet av aktivering (fra sekund og opp til noen
posusd e #2 Varighet aktivering timer) — ut fra behov for kraftsystemet.
50100100 Inkluderer ikke permanente tiltak for energieffektivisering.
Sl #3 Insentiv for aktivering Respons basert pa et eksternt signal (fra kraftsystemet).

00010011 Definisjon (oppsummert):
Mulighet for en ressurs (nettdrift, nettkomponent, forbruk, energilager og produksjonsenhet) til

endre normal drift for en begrenset periode, som en respons pa et eksternt signal (uten 8 medfgre
uplanlagte avbrudd)
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Klassifisering av fleksible ressurser

Flexibility
characteristics

Technical Economic
LQuantitative Qualitative Controllability \_ CAPEX OPEX
L : N E.g. Price
E.g. Availability - S E.g. Enabling
Eo. ‘ E.g. Direct, indirect -

g .Power arediisiiag ontrol technology elasticity,
capacity, r-amp SRS, investment, other costs...
rate, duration... location, ... e

infrastructure ...
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Karakterlsermg av fleksible ressurser (kvantltatlv)
100100001
oLlioigl
0001000 .
0100100 BE
010100 :5
00100000 a2 A
3000100 E
1100001 -
,_;f-.:f__ Recovery
coD0D11 . d ti
10110 Ramping uration
2% Ef =3 capacity Direction
000100100
P Power A
00001101 Capacity
Qo001 01
310010000 Reactio Ramp(-up) Service duration Ramp
000010101 duratio duration (-down) b
icoo01 duration Rebound
it T effect
! Energy
01001101 Actlvatlon Actlva?t|0n capacity
nO0001101 signal sent begins
10001001 :
bt el Time (s or hr)

CINZLDI



......

.......

------

------

Klassifisering av fleksible ressurser og
muliggj@rere/insentiver

Fleksibilitets-
I@sninger

Fleksibilitets-
ressurser

Muliggjgrere
(virkemidler,
mekanismer)

Regulerbar Flyttbart
4 fremover i tid
Produksjon Utkoplbar
Utsettbar forbruk
Flyttbart Flyttbart forbruk
Forbruk < fremover og
Utkoplbar bakover i tid
] Frittstaende
Energilager Stasjoneert
: Sammen med
Mobilt produksjon
gl tpeneise: Regelbasert tilgang
og tilknytning til
Alilte el sy Tilknytningsavtaler
og systemer (med vilkar)
Bilaterale
Rammebetingelser Markedsbasert avtaler
tilgan
game Fleksibilitets-
Aggregatorer Nett-tariffer marked
(tredjeparter) (effektbaserte/

tidsdifferensierte)
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Karakterisering av systemtjenester ut fra tekniske
karakteristikker av fleksible ressurser
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: Synthetic inertia T
Fast Frequency Reserve T
F“I?'F"R)
Frequency Containment T
Reserve (FCR)
Frequency Restoration T
Reserve (FRR)
Replacement Reserve (RR) T
Ramp Margin/Control (RM) D/T
Fault ride-through (FRT)

Congestion management
rimary voltage contro

Secondary voltage control D/T
Tertiary voltage control D/T
Phase balancing D
Damping of harmonics D
Mitigation of flicker D
Damping of power system T
oscillations

Reduction of power losses D/T
Power factor control D C I N L D I
Emergency power ﬁ D/T
Black start capability D/T
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Systemtjenester — karakterisert ut fra
responstid og varighet

Ramp duration /
reaction duration
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Milliseconds

-~

Milliseconds

. I
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Tertiary voltage

control

Black start
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Congestion management
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voltage control| FRR

Loss

Damping of P
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reduction
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Mitigation of flicker |

Primary voltage | FCR

control

_r

harmonics

Damping

ower factor control

Seasonal balancing

Seconds

Minutes

Hours

Days

|
Service duration
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0 1. Introduction

Flexibility resources have been investigated extensively for the past

peremches BV o the topic have been proscted £ different

The increased integration of variable renewatie SRSV 0SS percpectives incduging vhos integeation of VRES (911, 20]. distribgrey
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screening | (Technical
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neseass in peak load demand is higher thap e annual percentagewice

. . tS) mereaze in energy demand {1 7). Infrastructure installed to cope with the
(Mapplng) requiremen Bealload would therefore be Joge I for most of the time 11,

the year. Hence, together with ageing infrastructure in the Power gys.

tem, network upgrade or alte

The following gives SR OVErview of the ret of the Paper: Section 2
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