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RILRGIL DR IGEE (19.9GW, 2018)

EVOLUTION OF INSTALLED CAPACITY IN 2030 (MW) ﬁl* :

(aw _, 13.5GW(#970%)
30,000 2018 2030

Fossil Sources 6,4 GW 2,9 GW
o Hydro 7,2 GW 9,0 GW B EDP P
20000 Wind 516w 8,0-9,2GW
15,000 Solar O;_6 GW 8,1-9,9GW ﬁggﬂﬂ.g (2019¢1 ﬁ~11 ﬁ)
10,000 Others RES 0,6 GW 0,6-0,7GW N1 F VX (575_»%3& (2-30/) / B /% (11.51%)
TOTAL 19,9 GW | 28,6 31,7 GW ‘
U TOTALFER 135 GW | 25,7 28,8 GW B (27.53%) .
2015 2020 | 2025 2025 | 2030 2030 GERR) FER:EEEEIﬁEI*}[/#_ Isl;:l_:;zble ‘. 16. f%ﬂ/_\? (25234)

B Renewables

W Fossil Sources

O©AEF 2019 - Presenting Portuguese Solar Projects:
New Public Policies and the Uptake of Solar Energy in Portugal

KA (17.52%) CHP BB 8= X 74 (10.01%)
HB1:REN HP

XKBIRFE T CTEENA-ERE: 519110050 (20195)
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FULPN |= DK
P Py —8— Phase 4 - Short-
CAISO

RILEH L term stability
JPXK ERCOT IT DE ES PT
—8—Phase 3 - Flexibility

P it JP-H |
TR\ P AUBE UK oR \ s key
3 g
.- b Wor bty
Bk —8—Phase 1-no
“ R relevant impact
5[]

0% 9% 10% 15% 20% 295% 30% 39% 40% 45% 50%
% of variable generation
Notes: AT = Austria; AU = Australia; BR = Brazil; CL = Chile; CN = China; DE = Germany; DK = Denmark; ES = Spain; GR = Greece; ID =

Indonesia; IE = Ireland; IN = India; IT = Italy; JP = Japan; JP-H = Hokkaido (Japan); JP-K = Kyushu (Japan); MX = Mexico; NZ = New
Zealand; PT = Portugal; SE = Sweden; UK = the United Kingdom; ZA = South Africa. PJM, CAISO and ERCOT are US energy markets.

Source: Adapted from IEA (2017a), Renewable 2017.
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231/ €200 .
Salamonde II 204MW Million 2016 Repowering
. 189/ .
Baixo Sabor 189MW 2016 New construction
780/ €370 Repowering*
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2—3. BEDHBKEEITOD IR
(Tamega: Iberdrola)
Iberdrola/ZkB 70T O

AR IR ILILER D EAF I | Tamega
Project

HIEAR=:1,158MW

(¢ HEENE:1,766GWh

BERE 15(E€ll E

o) BT FHE 20234
1 &¥5%E :5000R€

EROE|H 13,500 A

H#8: Iberdrola HP

- 2013FEFETIZTSTAM U RIB L-FHEML. BE=EAD=X L (Capacity Payment) [Z&BIEE#HBIHY
EDP, lberdrolal %2, COREHBEFRALTHEKREE IO I EEDT-,
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Value Fixed-speed Variable-speed
PSHS PSHS

kWh : Energy

KW : Available
capacity

AkW : Balancing

Non-fossil
Others

2—4. ZHIKFHE

Available capacity (Generating)

Negative capacity for drawdown (Pumping)

Frequency control
(Spinning reserve)

Standing reserve (while network is available)

Voltage control
Emergency

GF, AFC (Generating)
GF, AFC (Pumping)

Inertia response

Black start*®

Security

EDUNIRIEED

[] : Monetized in Japan

Available
Available
Available
Available
N/A
Available
Available

Available(?)

Available
Available
Available

Available
Available
Available
Excellent
Available
N/A
Available

Available(?)

Available
N/A
Available

> Auxiliary diesel engines are only monetized.

Source : H. Nagayama (Kyoto University), modified 12
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:;%zmi (AAR) . |RFALETRE KL kHL) A*EJ"T ‘f"]’EEFLJ_\TL—CL\%)

HEL: BAR(Q018FET—2 Mg E) . /RILEHIL (2019FF—FEDPET ) VT #ER) 13
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3. £&HD

—RILMNAILER)TAHIL=T —

- AEETEHKEDRANIENVSDTWADIE, A)IAIL=FERILEAIL, Fz1EL IRADIFEAE
[ZBRERDIEZE (KWh) ITIKTFLTI=3 D T, KWHOAKWD ME TIREEZ L IFTLShITTIEALY,
- Tax Credit¥°Feed in Tarifffl EDHLEEENEBIRDEANEATHY ., HEHMIERDEEIZLD

RF KA REETE STV D,

50 '\$/MWh)

40
30
20

10

0
1 23 45 6 7 8 91011 13 14 15 16 17 18 19 20 21 22 23 24

==
10 (Fs)
NP15 emmm=SP15 e—7pP?6

H A : CAISO

NI T+IL=7(2018.2.18)
0~ 45¢ /kWh

(€/Mwh)
70
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HFr:REN
http://www.mercado.ren.pt/EN/Electr/Marketinfo/MarketResults/OMIE/Pages/Prices.aspx

ARILEAIL(2019.4.1~4.10)
4.0 ~ 6.0 ¢ /kWh

14


http://www.mercado.ren.pt/EN/Electr/MarketInfo/MarketResults/OMIE/Pages/Prices.aspx

TYU 7754 A[F/kwh]

N M\ ] @ik CENERRE)
H A |
g AR T ' eal momsasl
TV - we :
4 | | ] ZHINIBE

2E EA Hydropower 3. TEHQ—AMT)T —

5K (MWh]  EEm ARSI IMWA] —— T U 77T A A /kwh]

HiFT:JEPX, AME SN

LM (2019.4. 1~4 30)
0.01 ~ 10 HH /kWh

ZHMHEIREAICKDIA) YA —T—3R

HFT: TRILE 7 iR F LR —b

- KEAHEBOZEANEC AMITEHNENERDOEBHARESEFBKNARERKELHRRSND

- — AT, KEGAFEEIFHEEOELZFENAVTFTUADEFTLGE->TLS GRE)
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3. FEHO
—AMIT)T7DERERED—
Number of pump operation & PV capacity (Kyusyu, FY2010 - FY2018)

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

Acc. PV install capacity [MW]

2000
2 g 1800 I Acc. PV install capacity
% - e N umber of pump operation in daytime (8:00 - 17:00)
= = 1600 e Number of pump operation in nighttime (17:00 - 8:00)
-}
O o 1400
8_ S
O o _ 1200
T oun
L 3 g1000
B °=
it Q 800
E €
> 2 600
G
¥ ° 400
T O
§|<) € 200
- — =}
b = 0
2010 2011 2012 2013 2014 2015 2016 2017 2018
t t t Source : Kyusyu EPCO
the Great East Japan Launched Restarted

Earthquake FIT Nuclear units

(Stopped Nuclear units)

16
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EHEBIRAOHANFTARECIVEKEEMDEGZRIBNEMLTEY., EH©
FREHR O RER CHREMIE) HEZES<ETHZR/ELY,
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L3 TAS ) ST

WRA —/N\—R—LEXFEL TWE=E AR (F. PO 2T EEN BT 1% B E# A
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ENDEEGOTH IR RIIEE TN,

Source : Kyusyu EPCO



CEAHdooe =1, BKSEEATIH I HEDPOIEHD
—KEXRBAFEETODTIM—

HKFEEFTDETKMIZKIGE R EREEZEKE (220kW)

- ERREMOALIIFRETHSILETR

e s | A DGR NZHIR
SeESSmm——— . X XS LKL B 2Q0mIRE) DE

BEZITHRVRELEHESR

N - BPKMORHMRTRELRELYE3%

BERENENE LT HIELHSE
Ll

2020 (CAMWD ALY —5—% BT E

Algqueva Floating Photovoltaic System

@ED Grup FPV on Alto Rabagdo dam in Portugal FHEHFEEE | 6,000MWh
ETE AINDB—)L
SER 35075€
ISR ILER 10,7501&
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Guide bearing cooler fouling
Guide bearing ¢ooling system
Bearing clogger strainer

I
Mechomcul unbdunce .

Lubrication ¢ircuit

err -ll

Rotor and Stator roundness

e 1

Thrust bearing weor gy

Cavitation detection

Y, Rotor min AG, pole number §
Mugnfmc unbolance
F A
Stator winding insulation
R
> GB Synchronous shock detectio
i

" l Pad temperature

— Thrust bearing Membrane

50/1681=wk
(5293/6951MW)

6/351=vk

(197/433MW)

:
— Witket gate sleeve friction

Distributor leak

T8 Synchronous shock detection

;

:

:

1

1

:

i

i

:

:

1

;

i
Runner excentration in spiral case v

[

i

:

:

1

:

:

;

1

:

i

i

:

:

1

:

Electrical Thermal & Electrical Displacements
Eficiency ool (1ISO 7919-5)
ooling . ;
Oil integrity Vibrations
Cloud Partial discharge (ISO 10816-5)
______________________________________________________________________________________________ 1
I
i
@ Guide bearing h © Generator % Turbine Shaft
i Looseness L Wear Magnetic unbalance L Head cover vibration Misalignment
Rub/shocks Radial seal wear Mechanical unbalance Mechanical unbalance Axial resonance

4/41=wk

! 5/51=wk
| (1200/1200MW)

(2110/2110MW)

4/41. =k
(1721/1721MW)

2/31=wyhk
(917/1283MW)

Turbine (Francis,

Kaplan or Pelton) Transversal

+  Transformer

Wear/bore losse Pad rub | Rotor & stator roundness Hydraulic unbalance

Overload Pad temperature anomaly Unbalance magneticpull |{ Axial wicket gate excitation

Remaining useful life Remaining useful life Stator winding insulation

On-premise 19
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