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“#lInstalled capacity - 20,56 MW

BPeak Power = 7,7 MW

Einstalled capacity- 374,6 MW

EPeak power = 146,2 MW
BEmission = 36,6 GWh
BEmission = 873,8 GWh
EPgpulation = 5 151 inhabitants (2021)

EPopulation = 246 000 inhabitants (2021)
HArea: 42,48 km2 I
HArea: 741 km2 =



RES Requirements and rights

- Reactive power capability for voltage control

A especial

A

B
C
D

Gama de poténcia instalada
grid code Madeira

Pn < 2.5 kKW
2.5 kW < Pn <100 kW
100 kKW <Pn <1 MW
1MW <Pn <5 MW
Pn>5 MW

grid code Madeira

Gama de frequencia Periodo de
tempao
52Hz=f<53 He Atz20s
475 He <f< 52 Hz At ilimitado
47 Hz < f< 47]5 Hz Atz 20s
. até
Taxa de vanacao
maxima a suportar** 4 Hz/s
At: 250 ms

** exceto A especial



(A, B, C,D)
P>2,5 kW (stationary regime)

(B, C, D) Clean energy for EU islands

P>100 kW (stationary and dynamic t&girpgyse | no@eusiands.eu

Voltage range:
0,9 p.u. =U/Un = 1,1 p.u.: unlimited time

' UIUN|U/Un< 0,9 p.u.: (A) not applicable

U/Un< 0,9 p.u.: (B, C, D): Fault ride
through capability
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Sensivity to high frequency

Deadband of +0,3 Hz

Maximum response time
PV:1s
Wind: 5 s (AP operation < -50%)
Wind: 2 s (-50%<= AP operation < 0%)

PIPN
1 1.0 :____
Pinj > 20% Pn; Qmax=30% Pn
Pinj < 20% Pn; Qmax=150% Pin
e )
| 1
! )
Injegio  +0.3 Q/PN

U/UN | |
0.9 ——th
| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

Umins = |

0 tcllear tr'ec t
T [l ] o]

Remote control by Disptach Center




(C,D)
P>1000 kW

Frequency sensitivity mode

(overfrequencies and underfrequencies)

AP

7
S

Deadband of + 0,3 Hz

Maximum response time
PV: 2 s (AP operation < 50%)
Wind: 5 s (AP operation < -50%)
Wind: 2 s (-50%< AP operation < 0%)

A

Deadband of - 0,3 Hz

Maximum response time
PV: 1 s (0% < AP operation < 10%)
PV: 2 s (AP operation > 10%)
Wind: 5 s (0% < AP operation < 20%)
Wind: 7,5 s ( If P operation <50% Pn)

Clean energy for EU islands
www.euislands.eu | info@euislands.eu

Dynamic control capability of active and
reactive current during voltage dips
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UbBmin 0,9 p.u.

UbBmax 1,1 p-u.

K1 [-5;-2]
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(C,D)
P>1000 kW

Clean energy for EU islands
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Overvoltage survival

Dynamic control of reactive current
during overvoltages

Alreativa

UDBmax

UDBmin U/UN

Alg2

Consumo

(Alg2/aU2 =) K2~ AU2

a UlUn
Ut —
ui—IEB
1.1 =
0t =t
t1 100 ms
t2 1000 ms
U1 1,2 p.u.
U2 1,15 p.u.

UbBmin 0,9 p.u.

UbBmax 1,1 p-u.

K2 [-5; -2]

Maximum
permissible
increase power
ramps for PV
installations

For this purpose, the
installations may also
be equipped with
energy storage systems
that ensure the
technical feasibility of
the established
requirements, and in
this case may also
ensure descending
ramps.

To be defined by the
Regional Government

C1: Adjustable between
10%-100%/min ?
C2: Fixed: 20%/min222
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Requirements 2 "
<25kW|<100 kW[ <1MW | <5MW | >5 MW

Steady-state operation requirements
1-Acceptable frequency range X X X X X
2-Acceptable voltage range X X X X X
3-Range of injection and reactive power consumption X X X
4-Voltage control X X X X
5-Remote control of the operating point X X X
Dynamic regime operation requirements
6-Survival of frequency gradients (Af up to 4 Hz/s) X X X X X
7-Frequency variation sensitivity mode — overfrequency X X X
(LFSM-0)
8-Frequency Variation Sensitivity Mode (LFSM) X X
9-Ride through capability X X X
10-Active power recovery after voltage dips X X X
11-Capacity for dynamic control of reactive current during

X X X
overvoltages
12-Capacity for dynamic control of active and reactive current X
during voltage dips
13-Active power recovery ramps

X
X



