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FYVERERICEDLIBERIBEIRILT—LEER 46% (20204)

GTAl (FA(VE -1 EREME) THE GERMAN ENERGY MARKET - CURRENT STATUS AND OPPORTUNITIES May 2021 &\
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GTAl (R/YE 5 % &EEEMHLE) THE GERMAN ENERGY MARKET - CURRENT STATUS AND OPPORTUNITIES May 2021 &Y
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FOANISTRR)LE BitER (1) Increasing reliability in renewables

BEARETIRILX—~DIEFEMHEDIEK

What can be done when the wind doesn’t blow and the sun doesn’t shine?
(AHIEFEY ., KGO EST-[FE. A EIEE?)

Virtual Power Plant — a cluster of networked power plants
(IN=F %)L IND—TFSUk . FYT—OTENBRETSULDITRE—)

» Aggregating decentralized assets as a cluster
(VZARZ—ELT PRUELE=-BRDOIEE)

» Automated control of the cluster with elaborate algorithms
(BELGTILIVALEFRALEISRS—DEEEE)

» Harmonizing production and consumption
(RELHEDRERE) .

» Balancing forecast deviation
(BEAHEFAIRZEDHRE)

» Reducing fluctuation in the power grid ( : '

(EEBRDRSTA)T1ZHIR)

AR - Next Kraftwerke GmbH
BAARER : =BURJ)Y—F&aAHYILT 10T
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rIANSTRR L 2itER (2) The platform for the digital energy world

TFORIIIRILE—D=ODTS5yTH—L

Operating a power plant without owning any assets
(BB EELZRH-T . REMEEE)

» Aggregation of decentralized renewable energy assets Distributed
through a central virtual platform nttllshetic
(RRN=FYIILTSVNTA—LZEBLTHRILT HBETHE (HHEHEEE)

2 JLE—TF s O A
IFRIILF—TEIbOMEERE) GPRS/

» More than 9,500 assets with more than 8,180 MW capacity
(8,180MWHE D FERE N ZEHD9I500 D7 2 vhk)

\
\

» Intelligent steering of all networked assets with

\

| m- |
automatic M2M- communication . , 1
_ . _ Grid operator www < W I > www > Power markets
(BEM2MOZ2 =S —2 3z R A7 EybrubT—o D _ r?eyt i
MUTFYSIVREE) (TY9RFAL—5—) ’ (BAHE)
» Grid stability: ensuring that production and consumption are ‘ 'i
harmonized ePES
(FIVIRDERTE : BEHEELHEDRMEHER) www
» Offering access to various markets “
(i. e. spot exchange, ancillary services, etc.) ~_ Flexible power
(BRRGTIZEADT IV EREER fl: ARvrmig, RFEERY— consumers
EX%E) (ILFSINBEIERE)

HiFT : Next Kraftwerke GmbH
BAER : ZEURJYHY—FaVHILTA Y
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RORRISTRR L1 BRIEEHE(3) What does a VPP offer?

VPPIZ, eIz rTgEAN 2

The control system — heart of the VPP
(VRATLIR—D AL VPPOHIL)
» M2M-communication between the control system, individual assets,
the TSO and the power exchange
(HEM R AV IEHRZ Y YT HMachine-to-Machine A3a=4—3 3>
ERFEE7 Y TSOXERIKERE) . EHTHE )

» Automatic steering of assets
(BA7tybOBEEIVFA—IL)

» Redundant server structure for maximum security

» Algorithmic calculation of each individual asset’s schedule of operation (R EBBETIEERH—/ \—iEE)
=1 )32 =]

(BEH7evrDOBREBRTSa1a—ILOT7ILT) X LETE)

Control reserve Operational restrictions
set-point of the TSOs of each asset

S R
=T TS0 EARAH) (BT LI DRBHIRA
/ 1

Power exchange

Weather forecast
forecasts

1
1
1
1

v

/ Y i N
(BATHTFE L (REFHT—H)

Changes by the customers Live data from

through online-plattform B Alg orithm = each asset e e R
1 0 = Y Y
(AFAUTTIRTA—L = (RBRENSDFATT—H) N
FHOmMEIEDEERIER) /’ ‘\\ Assets in g
. » Pool ’

Current prices at the
power exchange

N
(BAHIETORAMIE)
\\

NI, § +  Optimised schedules (j’—}LWT‘t"yF) :

/ (RBlESNFRTPa1—)L)
Historical data

| (i.e.measured & metered data) |

(BET—% . RAT—FOAT—5%)

S

AR : Next Kraftwerke GmbH
BAARER : =BURJ)Y—F&aAVHILTF 12T
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I ANIS TR L RIERH (4) Interfaces / technologies

AB—DI—R [ FTH/80—

Asset types in a Virtual Power Plant

(VPPOHDEHIREREFEDSMNE)
Biogas (/NAHR) ./%\

Solar (K&¥)

Wind (& #A)

Hydro power (7K73)

CHP (Bh-8#tE AT L)

Renewable power plants (B4£RIREE HTSM)
Power-to-X (BHDHAR, BE~DEH)

N\
A
next | £
e %

/

Power consumers (EHHEE)
Utilities / aggregators (F&EHR{E- 777 —3—)

Batteries (BE%{#)

Emergency power generators (BRARHFERHE)

Interfaces / technologies e = /
(ABR—DAR [ T4H/80—)
Next Box (RYRMRYIR: RAT—hA—%—)

Protocol interfaces (ORIl 4252 —T1—R)
7R - Next Kraftwerke GmbH

APls (77'} ) BAER : ZBUFJYS—FEIVYLT 4 VY
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RO AR5 IRR L3 12iEH (5) A Virtual Power Plant for Europe
VPP ({R#8FFE ) DR R B
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HiFT : Next Kraftwerke GmbH
BAER : ZEUFRJ)Y—FRIAVHILTF 4T
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(6) Key Data

Sales
E=E (A—0\A)

627 o 7 Mio € (2018)

Aggregated Power
(xES)

9,016

11  Mitsubishi UFJ Research and Consulting

Employees

(HEXRH)

190

Aggregated assets
(EERFER)

11,049

Subsidiaries

(F= 80

10

Power delivery
(FUNY—BHE)

140 ...

HiFT : Next Kraftwerke GmbH
BAER : Z2URJYHY—FaVHYILTA Y
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ROANISTIR Lt BEEH(7)  Milestones

BE VAILAM—2 ()
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VPP#

iy

20094 5% 3L 2020F RZIRILFXF—VRTLAGASHEEFEEEZRIL

Next Pool goes to: @

Avy OT aggregateq

2009 2011 2012 2013 2014 2015 2016 2017

la| X oo
i1 v Foland

A petrt a1 e o PR S R
ustria INetheriand

‘ Break Even

Virtual Power Plant Next Pool
provides control reserve in
all four German TSO areas

First-time integration

First control reserve :
: - of batteries & Power to Gas

delivery from the
VPP to a TSO

Next Kraftwerke debuts
variable power rates

Foundation of
Next Kraftwerke GmbH

Start of power trading
through the Virtual Power
Plant Next Poal

12  Mitsubishi UFJ Research and Consulting

2018 2019 2020
B Switzerland

Largest
PV aggregator
in Germany

Next Kraftwerke and Toshiba
ESS establish joint venture

Trading Portal NEXTRA
VPP as a service NEMOCS

AR : Next Kraftwerke GmbH
BARFER : ZBUFJV Y —FRIAVHYLT 15
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[P2GD B #]
BEHN - KEINDHE OKREBHE) — KF (Hy)
HzO — H2 + 1/2 02

mkE > BFEEM (FC FuelCell) - R

14 Mitsubishi UFJ Researc h and Consuling  (TIANHFT) RICOH JAPAN/Print out Factory @ MUFG



FAYDRRRFBEADEFEEN AREEHNOKF-Z1—FE TERE

AV EIMBAFICLDERBEI R, 1V ISBEFDI-HDMBXE
{2%8400{51—n0 (%94Jk800012 F)

54 TY7 ATy -TUT
14851 —n0 ($91.8Jk M) 17251 —0 ($92.13kA)

FRASEVIi5
(RILYUIRIN S TSUFUT ILIM)

P!

O— AR IKFBFVYINR

Yo MBRF. BR1E,. 77>
\ R—D7—ARFREDEEFEE

INNIA S TIANIP=LY
() K4

80481 — 11 (490935 F) FLR
(R by T D F BIRE ]

woe

VW EVIiE (FLRFY  HoE2 i)
BMW EVIi5(S1A7FE/ Hot2 M)
VW EVILi5 (vEvhY  HotE2M)
15 Wisubishi URJ Research and Gonsulting (¢®) MUFG



KFFTO—/NI)LN) 2—F—2DEEIZHITT

[RAYKEREERE | DHEAE(Z (S,
BEAREIRIILT—ZFRALTEEINST)—VKEORERELNTAR

-

TI2Uh-pRAEISKERICEHIKRBER N (BEREEF) ZIEA.
R NS DKFREMAZILKZE B9 AIREMED

K% (H2) @ KkFEMH2)
%Wm
L
702 gy BAETREIRILY—
BAETRETIRILY—

16 Mitsubishi UFJ Research an d Consulting (1 IANEFT) RICOH JAPAN/Print out Factory @ MUFG



ZFAIZERLT

BAREHE, ERTEIEEDLNSGERET —REIDVTERSNTOET A, BT EDEMHEYE. T2 MERIET S
LDTEHBYFEA

BFE.AERI. FBEEORBICEDSHEASIN-LOTHY . AHDH—MERFLZTTLOTEHYFEEA

BARBEHICEDILKBERORE. TA. RUTOHERITOVT, A E—UnERZAEVFEE A CRIRAICH->TIE.
BEHRCBE TIHIMIEEWET OB BLETEY

BARERE, ZEYTHY . SEEECEDERESNTVET . EFEZDEDIZHRL, 5IATHMEE. 9. HFT:
=&URJ) Y —FRaVYIL T4 EBRFEL TZELY

B AREMDENFE—MEEE - ER T IRIEFEEDHAENLETIOT, AHFTITER TV

17  Mitsubishi UFJ Research and Consulting G) M U FG



=ZURJ)H—F&avHILT1o T K&t

www.murc.jp/

Mitsubishi UFJ Research and Consulting @ M U FG



