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Aurinkosahkossa on jarkea
Mita aurinkosahkod on?

Aurinkosahko on
elegantein tapa tuottaa
sahkoa

Aurinkosaho (Photovoltaics) tarkoittaa
auringonvalon muuntamista suoraan
tasasahkoksi

Tama tehdaan valosahkaoisilla kennoilla
(PV cells), jotka on laminoitu
aurinkopaneeliksi

e ei liilkkuvia osia

¢ Ei “polttoainetta”, valon lisaksi

e ei huoltotarvetta

e periaatteessa, lahes aareton elinika
o tyypillisesti tuotto samamanaikaista
kulutushuippujen kanssa

Aurinkosahko toimii seka suoralla etta
hajasateilylla (enemman valoa = enemman
tehoa, enemman energiaa)
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Aurinkosahkomarkkinat
Vuosittainen uusi asennettu kapasiteetti

2015: Total solar market
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Source: EPIA, Photon, various sources

Inspite of global economic situation solar market continued growth 2013. New
emerging markets and especially Asian market increase share.
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Aurinkosahkdomarkkinat
Hinta- ja hyotysuhde kehitys

Module price
(EUR/Wp)
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crystalline (%)
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Aurinkosahkomarkkinat
Kilpailukysyiseen hintaan massatuotannolla

Technological improvements Mass production
€IWPA
/ Annual PV Systems Market

100 = €6bn |€24bn €100 bn
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Cumulative installed PV Peak Power in CE-Wp

Source: EPIA, Photon
GRID PARITY = The point at which the solar
produced electricity price equals or is lower AL DD
than the retail price of the electricity FADPD



Aurinkosahktomarkkinat
Jarjestelmahinnan kehitys
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Past Today Near Future
OSolar modules B Module mounting structure Olnstallation, civil works, engineering
OAccessories: cables etc B String boxes Olnverters
mTransformers oSwitch gear mPower housing, assembled

Balance of system components cost share is increasing
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Aurinkosahkomarkkinat
Sovellukset ja markkinasegmentit

1/3 1/3 1/3
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Aurinkosahkomarkkinat
Arvoketju elaa — pelurit projekteissa

Lenders

Consultants=—3| <% I €—Consultants

k4

SPC Investors C
< <€—Consultants
(customer)
A
| | | |
Other Project engineerin : Solar module Project EPC
J & & ABB Sales unit . )
subcontractrors partner supplier partner
F
i | |
String monitorin LADA
HV Substations Inverter stations MV stations g ! € (control and
junction boxes S
monitoring)
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Kehitysmaasovelluksia
Energiaa kaikkialla




Kehitysmaasovelluksia
Syrjaseutujen sahkoistyksiin
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Kehitysmaasovelluksia
UK hata-apujarjestelmat — kongon vaalit 2008

Application:

Powering remote election site election
machines and lighting for the sites.

Customer:
UNDP in Switzerland/Copenhagen
Task:

To deliver a solution rapidly in few
month to the site and train customer

Solution:

1000 pcs of 260 Wp solar power
packs

Challenges:

- Rapid delivery time

- logistics

Photos by courtesy of Naps Solar Systems ’ll‘====
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Kehitysmaasovelluksia 1(2)
Terveydenhuolto ja koulutus jarjestelman
parantaminen Sri Lankassa (2006-2007)

to provide electricity to the e
remotest and poorest areas -
of Sri Lanka in order to
Improve the health and
education standards of the
rural population.

to provide water and
electricity to schools and
village health centres using
solar energy.

to improve the quality of
health services

Photos by courtesy of Naps Solar Systems "l‘====



Kehitysmaasovelluksia 2 (2)
Terveydenhuolto ja koulutus jarjestelman
parantaminen Sri Lankassa (2006-2007)

PROJECT VALUE 24,6 MEUR
FINNISH DONOR MINISTRY OF FOREIGN AFFAIRS
CUSTOMER: MINISTRY FOR PROVINCIAL COUNCILS

TOTAL NO. OF SYSTEM: 1614 pcs

NUMBER OF VILLAGES: 587 pcs

DISTRICTS: Anuradhapura, Polonnaruwa, Matale,
Kandy, Nuwara Eliya and Badulla

PACKAGES: School Package 750W 440 pcs
Staff Quarters Package 500W 440 pcs
Health Centre Package 750W 147 pcs

Solar Water Pumping Package 875W 37 pcs
Solar Water Pumping Package 375W 550 pcs

o Courtesy of Naps Solar Systems "l‘====
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Kehitysmaasovelluksia
Kastelujarjestelmat — veden pumppaus (Benin)







ABB:n tarjonta aurinkosahkojarjestelmiin
Aurinkosahkovaihtosuuntaaja tarjonta

Power plants

Commercial
and industrial

Small ‘ | } Big or small, commercial or
commercial ! Tk residential, utility or industry,
and residential . 'ﬁ‘i ABB has the power to support you
- If -
[ 3
1 10 100 2000

A ﬁ"_ Remote monitoring portal % Solar inverter PC tools
k& (sizing and product selection)

Solar inverter services

= Monitoring systems
\ it
: (string monitoring etc.)

© ABB Group
October 6, 2015 | Slide 17




ABB:n tarjonta aurinkosahkojarjestelmiin
ABB:n tuotteet aurinsahkdkovoimaloihin




ABB:n tarjonta aurinkosahkojarjestelmiin
ABB:n tuotteet panelistojen seurantalaitteistoihin




ABB:n tarjonta aurinkosahkojarjestelmiin
Aurinkosahkovaihtosuuntaaja tuoteportfolio
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ABB:n tarjonta aurinkosahkojarjestelmiin
Asiakastarve maarittaa toimituksen laajuuden

/ EPC

Polycrystalline

Substation

I S g

Monocryistalline
PD(t: Ctablnetd

rotection an ? ;
string monitoring | Pt_an_melral
) vigilance

Thin film e DC Cabinet i L
|\ | trackercontrol | ¢ Supervisory and
\ - control system

Transfor R
Panelit Cablmg mation ConGnggtion |
Protectors Center*
«EPC: Engineering, procurement and construction «* PV modules not part of ABB’s scope of supply
© ABB Group -BoS: Balance of system ** Voltage level is stepped up to grid level.

«EBOP: Electrical balance of plant
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World-class solar inverter technology
Global coverage — over 3500MW delivered PVS800-57

Germany, 19,5 MWp Romania, 7,5 MWp China, 10 MW
Power plant Power plant Power plant

. ~
A E LS Bulgaria, 50,6 MWp
: A\

] Power plant

UK, 4.99 MWp
Power plant , . | (

- .o | : Japan, 2 MW
Italy, 3 MWp 1 \¢.¥ NN Power plant
Power plant SR ~ N ‘

Greece, 5,9 MWp
Power plant

Mexico, 1,2 MW

Industrial building Taiwan, 475 kWp

Commercial building

Honduras, 146 MWp
Power plant

Israel, 6 MWp j’ Thailand, 5 MWp
Power plant Commercial PV system Australia, 100 KWp

S Commercial PV system
South Africa, 30 MWp India, 125 MW

© ABB Group Power plant Power plant
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Esimerkkitoteutuksia maailmalta
Bulgaria: 50,6 MWp and 29,3 MWp PV plant
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Esimerkkitoteutuksia maailmalta
Germany, 91 MWp and 145 MWp
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Esimerkkitoteutuksia maailmalta
Mauritius: 15,2 MWp PV plant

Customer:
Local investor
looking for
reliable supplier
with local
presence for
years to come
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- System description

PV plant: 15,2 MWp

Application: ground-mounted
power plant

Grid connection: high voltage

Solar modules: cSi

= Solution

17 pcs of PVS800-57 inverters with
mixture of sizes 630, 875 and 1000 KW

Medium voltage transformers+switchgear
in housings built by partner on-site

High voltage step-up substation
Service contract for maintenance

Commissioning March 2014 A DD
mpep



Esimerkkitoteutuksia maailmalta
UK, Malmesbury: 4,99 MWp PV plant

Customer:
Experienced
solar developer,
builder and
operator focused
on security, plant
efficiency and
profitability.
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- System description
= PV plant: 4,99 MWp

= Application: ground mounted system on

an old World War Il RAF airfield

= Grid connection: 33 kV
= Solar modules: mono-csi, HEE 250 Wp

.| = Solution
= 10 pcs of PVS800-57-0500KW-A
- ABB integrated inverter and MV

components housing

- ABB switchgear
- ABB MV main substation
- Commissioning: July 2011

Faibie



ABB solar inverter example case
Honduras, Soposa/Cohessa: 146 MWp PV plant

Customer:

Customer
looking for
bankable full-
scope supplier
with local
presence and
wide technical
support
capabilities
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Project description

= 2 pcs of 73 MWp ground mounted plant
sections connected to one HV substation
totalling 146 MWp

= Grid connection: 230kV grid

= Application: ground-mounted power plant

= Solar modules: appr. 480.000 pcs of 310 Wp

= Inauguration: by President of Honduras 6.5.2015

ABB scope
= 52 pcs of 2 MW PVS800 inverter stations

« 52 pcs of 2,4 MVA/34,5 kV outdoor step-up MV
stations

= 1144 pcs of string monitoring junction boxes
= SCADA for plant monitoring and control

= Inverter commissioning and customer training

Faibie



ABB solar inverter example case
Honduras, Soposa/Cohessa: 146 MWp PV plant
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Lopuksi
Kehitysmaasovellukset — haasteita teknologiaviennille?

» Panelien halpenemisen myo6ta off-grid sovellukset seka pienten
sovellusten kirjo kasvanut rajattomasti

» Toisaalta on taloudellisesti kannattavaa yha suuremman
kokoluokan verkkoonkytketyissa sovelluksissa.

= Aurinkosahko antaa aivan uudenlaisia mahdollisuuksia
nopeasti rakentaa energiantuotantoa kehittyville alueille.

= Dilemma yha kuitenkin investointipainotteisuus "polttoaineen”
ollessa ilmaista

» Asiakas haluaa valmiita ratkaisua el komponentteja

=>» Rahoituskuviot ovat kilpailun kovetessa yha tarkeammaéassa
roolissa toimittajaa valitessa.

=>» Monet toimijat tuovat rahoituspaketteja tuotteittensa mukana
asiakkaalle helpottaen ostopaatoksen tekemisesta.

=>» Partneriverkostojen luonti kokonaisratkaisujen toimittamiseksi

=>» Esimerkiksi ABB ei toimi rahoitusliiketoiminnassa, mutta on
iIsona luotettavan toimijana on monien rahoittajien mieleen
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Power and productivity “ .! .l
for a better world™ ’ ‘ l' l.




