ay.
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Company

KACO

new energy.

1914 Company founded in Heilbronn
Gustav Bach, Albert Hirth and Gustav Klein establish a
company to manufacture engine seals.

1950 KACO is the world's largest manufacturer
of electromechanical choppers: the predecessors of today’s
inverters.

1953 KACO produces the first thyristor inverter

1964 Transistors drive the choppers out of the market
New focus on: relays, plugs, inverters

1998 Management buy out: KACO Geratetechnik founded
Ralf Hofmann becomes the CEO .

2011

2007 KACO
1914 KACO new energy
Company . . new energy 2009 Kanada 2014
foundation " South Korea KACO Production
1915 Kupfer- Geratetechnik 2013 site
Asbest-Co., changed its name to San Antonio
Gustav Bach new energy KACO new energy KACO

USA GmbH new energy
Dubai

Company Presentation September 2017 2



KACO

new energy.

Company

Management

Ralf Hofmann Matthias Haag Bob Roos David Mabille Volker Heuser
CEO CTO CFO CSsO Co0

Company Presentation September 2017 3



Company

Worldwide performance

KACO

. UK ' ‘ Poland
France . .Germany, 9 h
USA 5 China
h ° span @ taly @ Turkey ® W _.£Louth Korea
@ Jordan :
India
@ WMexico Saudi Arabia ‘ @ uvAE
@ Thailand
Subsidiaries and sales
representative offices ‘ -
Nationalities 35
Employees 960 South Africa
More than 80‘%
of international projects
Company Presentation September 2017 4
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KACO

new energy.

Company

Worldwide performance

=

USA, San Antonio

South Korea,
Seongnam,
Gyeonggi-do

Company Presentation September 2017 5



KACO

new energy.

Company

Worldwide service network

3 Service hubs
. 70 Countries

1 30 Service partners

Company Presentation September 2017 6



KACO

new energy.

Company

Sales Performance

Cumulative sales reach 2.3 billion €

Around 11 GW cumulated output

More than B2 countries I I I |

2008 2009 2010 2011 2012 2013 2014 2015 2016

= Cumulative sales in billion €

Company Presentation September 2017 7



KACO

new energy.

Company

Business Fields

RESIDENTIAL COMMERCIAL POWER STATIONS

INDUSTRIAL AND

STORAGE SYSTEMS ROLLING STOCK TECHNOLOGY

Company Presentation September 2017 8



KACO

new energy.

Products

Product Portfolio

r KRCOQ
' - -

Company Presentation September 2017 9



KACO

Products
Inverters since 1939
1939 : 1953 11964 © 1999 9007
WR100 : Thyristor : Relays . PVI 2600 - first transformerless } powador 8000xi
;1950 inverter : : inverter worIdW|deé 2005 Powador 30000xi
: Choppers

: Powador xi series

£ 2008
: Powador
: XP series

12009

* 02 series
12016 :2015 12013 : 2011
: : : : Integrated Power Station : :
: blueplanet : Ultraverter : g : Powador TL3 series
: 50.0 TL3 2014 2012
blueplanet storage 120 TL3 Storage systems

Company Presentation September 2017 10



KACO

new energy.

Portfolio & Solutions

Stringwechselrichter

o -‘ ' -
. =] = |
blueplanet blueplanet blueplanet blueplanet blueplanet NEU
_ . _ _ 1500 Volt
1- phasig 3-phasig 3-phasig 3-phasig POWADOR _
3-phasig

3,0 kVA 5,0 kVA 15,0 kVA 50,0 kVA
3,5 kVA 6,5 kVA 20,0 kVA 3-phasig
3,7 kVA 7,5 kVA 125 kVA
4,0 kVA 8,6 kVA 36,0 kVA—-400V
4,6 kVA 9,0 kVA 49,9 kVA-400V
5,0 kVA 10,0 kVA 40,0 kVA—-480V
60,0 kVA—-480V

AC Power 10 kVA 20 kVA 60 kVA

0,5 MVA
0,75 MVA
1,0 MVA
2,0 MVA -~
2,5 MVA

Company Presentation September 2017 11



blueplanet 50.0 TL3

NEW blueplanet 50.0 TL3 | OD+

For coast regions and
harsh environment

Reference Project Corsica:
(0,5 km distance from
the coast)

COMPONENTS

Enclosure OD+

Heat Sink OD+

Fan Guards

Small Parts
(screws, nuts)

Internal DC Cable

KACO

new energy.

DESIGN UPGRADE

Two-stage powder coating for
better protection

Heat sink with anodizing, with
gasket sealing

Two-layer coating

Stainless Steel

Double Isolated cable design

Product & Systems

blueplanet 50.0 TL3

12



KACO

new energy.

blueplanet 50.0 TL3

NEW blueplanet 50.0 TL3 | RPO only

Inverter only for reactive power
Functional during day and night

AC Coupled system which helps to stablise grid

Wechselrichter + Wechselrichter +
PV-Generator PV-Generator

Wall mounted

R5485

Can be used in new solar parks and also can be J N * embea
a - - - 2) Wechselrichter Status
retrofitted in existing solar parks — 5485 roazs F—R5485 4 noass

RS485 RS485 RS485 ‘RSASS @
-a o o - Parkregler
Maximises AC Power output & improves solar A /x oy (scADA) ‘

invertes lifetime

Possible with KACO and other inverters too ©) O ® ©)
essein| o

Netzverteiler

Niederspannung Mittelspannung

No of inverters depend on the reactive power
requirement

Mittelspannungstrafo

Abbildung 1. Anlagentibersicht

Also for other inverters with similar AC voltage level
(400V), such as Powador 60.0 TL3

Coming soon for 480V and 277V

Product & Systems blueplanet 50.0 TL3 13



blueplanet 50.0 TL3

NEW blueplanet 50.0 TL3 | RPO only

Coming soon for 480V and 277V

Wechselrichter + Wechselrichter +

U SAG E PV-Generator PV-Generator

N RS485

. (1
Can be used in new =
-— Status .
— orgabe
@ Wech:’elrigchlerastalus @

solar parks and also

can be retrofitted in T RS485T psqgs [ RSABI T Rsass RS485 o RS485 |RS485 S
existing solar parks I = = parkregler
n, ", ny (SCADA)

RPO-Wechsellrichter
| Istwert()
POSSIBILITIES ©) (® -
Possible with KACO Niederspannung TR elspannung
and other inverters too Mittelspannungstrafo

Abbildung 1. Anlagentibersicht

POWER FUNCTIONALITY SYSTEM

Inverter only for
reactive power

Functional during AC Coupled
day and night System

KACO

new energy.

VARIATIONS

Also for other inverters
with similar AC voltage
level (400V), such as
Powador 60.0 TL3

NO. OF INVERTERS

Depend on the reactive
power requirement

MOUNTING

Wall mounted

Product & Systems blueplanet 50.0 TL3 14



KACO

new energy.

blueplanet gridsave 50.0 TL3 - S

bidirectional battery inverter - 50kVA rated power

First phase release is without selling EMS,
BMS or battery with the inverter

KACO recommends the following battery
manufacturers

- ADS Tec

- Samsung

- LG Chem

- Tesvolt

- Varta

Easily scalable

OPEN STORAGE SYSTEM

STORAGE
INVERTER ROUTER

EMS

STORAGE
INVERTER

bp gridsave
50.0 TL3-5

UTILITY

™ (@

AC coupled system E e
MEASUREMENT
Capable of reactive power
1) For n>20 units contact KACO support DC
. . . . 2) Customized BMS communication via EMS - AC
Modbus communication interface for use with 3) Open EMS technology Ethernet GRID
EMS = Energy Management System RS485/Ethernet (Modbus)
d |ffe rent co ntrol | ers BMS = Battery Management System — BMS: RS485, CAN, ... E

Product & Systems blueplanet 50.0 TL3 15



System Components

blueplanet 50.0 TL3 | 0.5/0.75/1.0/2.0/2.5MVA CPSS

50 X bp 50 20 ft. Container Rack for mounting

Inverters including bp 50

111

Vy /f#
Vi [/

/

blueplanet 50.0 TL3 2.5MVA CPSS September2017 16



KACO

new energy.

System Components

blueplanet 125.0 TL3 | 2.5/3.0/5.0/6.0 MVA CPSS

48 X bp 125 blueblock 125 6.0 Rack specification
Inverters 40 ft. Container for bp 125

Low voltage AC
distribution boards

Medium Voltage
Transformers
e R

. W
Switch gears 3N
R
X
N

blueplanet 125.0 TL3 September 2017 17



KACO

new energy.

Portfolio & Solutions

Zentralwechselrichter

— _
i o -
" "

Trafogerate Trafolos Indoor & Outdoor Indoor & Outdoor Indoor & Outdoor
Trafolos Trafolos Trafolos

100 kVA 200 kVA 500 kVA 750 kVA 2200 kVA

200 kVA 250 kVA 550 kVA 875 kVA

250 kVA 350 kVA 1000 KVA

AC Power 350 kVA 550 kVA 2200 kVA

1.0, 2.2, 3.3 MVA IPS - Integrated Power Station

L 2.2 MVA Container

Company Presentation September 2017 18
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KACO

new energy.

Power Stations

USA, San Antonio, TX

1.1 and 2.0 MVA
Integrated Power Station

= System size: 400 MW
=  Commissioned: 2013/2014/2015

Company Presentation September 2017 20



KACO

new energy.

Commercial

UK, Castle Donington

e | e | |

Powador 60.0 TL 3

System size: 6.1 MW

Commissioned: 2015

21

September 2017

Company Presentation



Residential

Germany, Billigheim

= System size: 9.4 KW
=  Commissioned: 2011

lllll

blueplanet 9.0 TL3

Company Presentation

September 2017
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KACO

new energy.

Storage Systems

Germany, Weinsberg

bluestorage 120 TL3

= System size: 145 kW PV power, 150 kWh battery storage, 20,000 Itr. thermic
storage for 23 households
=  Commissioned: 2014

Company Presentation September 2017 23



KACO
FuelSave system PV-Diesel hybrid solution

Worldwide in regions far from any power grid

FuelSave Controller

=  Photovoltaics and diesel —the power of two.

Company Presentation September 2017 24
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KACO

new energy.

Storage Systems

South Korea, Seoul, Yongin

e ————
-]

JIHEARS

blueplanet gridsave
1000 TL3

= Battery capacity: 4.0 MWh
= Battery inverter: 8x blueplanet gridsave 1000 TL3

=  Commissioned: 2016

Company Presentation September 2017 25



Industrial and rolling stock technology

=  Continuous 3kW on-board power supply

= |nput voltage range from 24 V to 230 V

Company Presentation September 2017 26



KACO

new energy.

Company

Driving the energy turnaround

We produce with our own solar power: We support the "my climate" initiative and
CO2-neutrally and without any compensate all CO2 emissions caused by
atomic power. business trips.

Company Presentation September 2017 27



KACO

new energy.

Company

Take home message

We manufacture on 3 continents _»_ ———— = We are founded on 100 years of
for the global market: PV solar . = — _ technological experience and the
inverters, solar storage systems, —— = z "Made in Germany" quality
energy management systems and —a? ~ promise
converters for industrial & rolling S Vod '
stock technology

We are working for the success of
the global energy turnaround

~We turn passion into power*

Company Presentation September 2017 28
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KACO new energy GmbH
Carl-Zeiss-Str. 1

THANK YOU FOR YOUR 74175 Nastarsim
Fon.: 1—49 7132 38 18:0
ATTENTION! i Kato rnanorode

www.kaco-newenergy.com




