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Uberblick zwei Solarprojekte

Standorte Oruro und Uyuni, netzgekoppelte
Solaranlagen mit je 50 MWp Leistung

Nach Fertigstellung Bolivienes groldte
netzintegrierte Solaranlagen

Ort: Altiplano, beide Anlagen auf ca. 3.700 m HOhe

Status: deea erstellt Machbarkeitsstudie und
Ausschreibungsunterlagen. Baubeginn ca. Mitte
2016 gepant
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Uberblick Projekt ORURO

Kunde: Ministerio der Hydrocarburos y Energia

Status: deea erstellt Machbarkeitsstudie, Auslegung der PVA,
Ertragsprognose, Finanzielle & Okonomische Analyse, O&M-Plan,
Betreibermodel, Ausschreibungsunterlagen

Anlage: Fest aufgestanderte PVA mit Anschluss an das 115kV-
Netz
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Uberblick Projekt UYUNI

Kunde: ENDE / Guaracachi S.A. (Energieversorger)

Status: deea erstellt Machbarkeitsstudie, Technologieauswahl PV
vs. CSP, Design der PVA und des Netzanschlusses inkl.
Hochspannungsleitung, Finanzielle & Okonomische Analyse,
Betreibermodel, Ausschreibungsunterlagen

Anlage: Fest aufgestanderte PVA mit Anschluss an das 230kV-
Netz
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Projektablauf am Beispiel Oruro

Projektablauf ORURO

Land Solar Grid Geological Access Site & R
Ownership Resource Connection Conditions Iite esource
Assessment
——> Alternative Layouts = = Choice of Conceptual
Technolog .

L—-— Fna Conceptual Layout <€ — y Design

Securement of Land Identification of Lenders Initiation of Building Development &

& Access & Project Finance License Process Finance
Compilation of Final Design )
9 Design &
Tendering of Components and Construction Lots Tendering
- Construction Management
Consst:'tl;ctlon Coordination w. Contract Management of gonStr_ucF'or_] &
i Grid Operator Management Subcontractors ommissioning
‘Supervision =ra Dperator = 9
Commercial Operation Date
Technical Operation & . . .
s Commercial Operation Operation Phase
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Anlagenplanung am Beispiel Oruro

TAANSFORMADOR
DE ALTA TEHSION

ESTACION
MEDLA TENSION

DETALLE 1
Escal 150
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Layout flir Extreme Umweltbedingungen

Remote region

works without
specialized equipment

spare modules

General Layout |Modules inverters
Allow for maintenance [include sufficient Use equipment with

as far as possible
modular structure

Mounting System

Include sufficient
spare parts

Trackers: Motors +
Moving Parts
Include sufficient
spare parts

[Transformers

Include sufficient
spare parts

Cabling upper
Ground (DG)
Include spare cable
and spare joints

Cabling underground TSubstations /

[O&M Concept
Housing
MNo direct impact [Spare parts concept

Include spare cable
and spare joints

Height approx. 3,800 m

Description

Statu:

Lowest temperature over
20 years: -21°C

ngnest temperalure aver
20 years: 39 °C

|Wind speeds up 10 120 |
km/h

Description

Include in techn.
specifications

Include in Techn.
Specifications

Oifered by most
manufacturers.
(Operational
lexperience available

Offered by most
manufacturers.
(Operational

Few manufaciurers
(SMA & GE) offer
inverters for these
conditions

[Offered by most
manufacturers
[Cperational

Not crifical. Include in
techn. specification

Take info account for
layout of expansion
joints

Suitable motors and
electric parts.

Rely on locally used
lequipment. Suitable
motors and electric
jparts.

Suitable equipment
available. Include in
techn. specification

Stop of tracking < 10
or 156°C. Use of
special greases

lexperience available Jexperience available
TS B B _
DESCFipl\Oﬁ Include in Techn. (Offered Dy maost [Suitable equ\pment Take into account for

Stalus
Description

Specifications

Take info account in
static calculations

manufacturers.
Include in yield
Prognosis

lavailable. Derating
possible at temp
Ipeaks.

layout of expansion
joints

Usage of suitable
motors and electric
parts

Rely on locally used
lequipment

lequipment. Consider
sufficient ventilation.

available. Include in
techn. specification

available. Include in
techn. specification

Suitable Equipment
available. Include in
techn. specification

consider frost
protection.

available. Include in
techn. specification

Rely on locally used
lequipment. Suitable
ventilation concept.

[Concept for local
works.

[ Take into account
jpotential limitation of
maintenance
lequipment (cranes)

ISuitable equipment  |Cable layout should [Rely on locally used

lequipment

lequipment. Suitable
ventiation Concept.

[Take into account
jpotential limitation of
maintenance

uipment
Rely on locally used ISultable equipment ISultame equipment  JRely on locally used [Take into account

[potential limitation of
maintenance
lequipment

Use of framed
modules

[Areas parily subject 10
flooding during raining
season

ot critcal. Inciude n
techn. specification

CNOOSE SN 1ayout
suitable for 150
km/h, offered by

Use motors with
uninterruptible power
supply for horiz.

Not critical. Include in
techn. specification

Correct installation
iree of vibrations

| —

INo direct impact

Rely on locally Used
lequipment

ake Into account
[potential limitation of
maintenance
lequipment (cranes)

lexposed surfaces

Regular check of
[Corrosion of all parts

Description

Suitable Drainage
Concept. Elevated
mounting of electric

Elevated mounting

Elevated mounting

installations.
Status
|Proximity to seismic area | Description | Take into account in | Use of framed Include in techn
(low risk zong) static calculations modules specifications
S | E—
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Take Into account in
foundation design

Take into account in
foundation and
structure design

Regular check of
Corrosion of
Foundations

Elevated mounting of
electric installations

Elevated mounting of
electric installations

cable joints &
Connectors

cable joints &
Connectors

Include measures
lagainst sand pollution

[Consider limitation of
[water access. Regular]
checks for abrasion

lelectric installations

most manuf position
St SN — S ——
High solar irradiation Description  [Module-Inverter-Ratio [Not critical. Include injNot crifical. Include injNot critical. Include in|Protect all cabling Rely on locally used [Protect all cabling No direct impact Rely on locally used JRegular check of
(GHI approx. 2400 of approx.. 1.0 techn. specification  Jtechn. specification  Jtechn. specification  |from direct sunlight Jequipment from direct sun light lequipment
kWh/ms2)
Shiis ] FS ] I o B s E——
Ealty environment (one of | Description  [Take into account in (Consider the use of JUse IP 64 protection JUse suitable Prot. for motors Use suitable Use cables with Use cables with Use suitable
[ihe sites is close to a salt protection and cleaning glass-glass-modules corrosion protection |movers, joinis (C4 / Jprotection (C4/ C5, [suitable protection suitable protection corrosion protection
lake) concept (C4 or GB) C5, IP64, IP64, encapsulation) (C4 or G5)
Jencapsulation
Stalus
[Saly grounds Description  [All foundation with [No direct impact No direct impact Foundation: Special [No direct impact No direct impact No direci impact Sand bedding [Consider special
suitable corrosion galvanized coating, Suitable cables. If  Jconcrete for
concept special lacquering, necessary, laying in ffoundafions
special concrete tubes
STals
'I-’amalty sandy grounds  |Description | Take info account in [No direct impact No direct impact Foundations: Deeper [No direct impact No direct impact No direct impact Not critical. Include infRely on local
with low stability for static calculations piling, predriling & techn. specification  Jstandards for
foundations. refilling, concrete foundations
enforcem.
Stalus
Desert area / risk of sand Take into account Take into acco Use IP 64 protection [Not critical. Include in[Prot. for motors, Use suitable Use cables with No direct impact [Suitable ventilation
storms suitable sand /dust  |abrasion proof techn. specification |movers, joinis IP64, Jproiection (IP64, suitable abrasion system (filters)
protection measures  |surfaces encapsulation) lencapsulation) protection
Stalus _

Elevaled mounting of IE\evated mounting ofIElevated MOUNTING OTJCNEcK for funcion of

electric equipment in
case of floods

Specialized
equipment required
according to seismic
zone

Rely on locally used
lequipment
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Include in techn.
pi s

Include in techn.
1]

Rely on locally used
lequipment

Additional checkup
Oﬂ’y In case seismic
activity
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Ertragsprognose & PoE
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Netzintegration der Solarleistung
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X-Achse: Tageszeit, Y-Achse: MW
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Zeitablauf fur die Implementierung
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7 * FASEDELICITACION Y CONTRATACION
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&

Periodo de Evaluacion de Deficenpas, Evaluacion de
Megotiacidn del Contralo y Adjedicacdn
Fiama del Coniralo EPC

* Auonzacionss Comphetas par pane @al Promotor del
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Zeitablauf fur die Implementierung

Project Sponsors /
Shareholders

Supplier(s)

Utilities

Customer(s)

Lender(s)

EPC(s)

Donor(s)

SRERENY

Government

Interessengruppen
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High yielding project > High tariff
Low costs
Low risk

Equipment sales and high margin

Save and secure electricity supply
Reasonable wholesale tariffs
Affordable tariff to customers

Access to electricity
Affordable / low tariff

Lend capital at high interest
No risk = secure repayment

Delivery of EPC services
Low equipment cost

High project price (margin)

Efficient allocation of funds

Efficient allocation of resources (triangle of
energy economics)
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Betreibermodell (Beispiel)

Supplier

juawdinb3
Equipment costs

EPC

Turnkey Price

Turnkey PV Plant
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Electricity
Utility Customers
Retail Tariff
Q >
&£ S
S S B Donors
2 3 Funds
= L
) Debt
Project Company <
Owns and Operates the Solar Power > Lender(s)
Plant Debt Service
AN (Principal / Interest)
~1
0 n
Q1 ) -
o1 |8 Equity Project
Q0
3! 5 Sponsor(s)
[ \4 Dividends / Return
Government
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Finanzierung

- Keine privatwirtschaftliche Beteiligung an Projekten

—- EIn Anteilseigner

—- Hoher Fremdkapitalanteil

- Finanzierung zu grof3en teilen Gber Entwicklungsbanken in $US
—- Kredit der Nationalbank in BOB ist im Gesprach

~ Moderates Zinsniveau

- Lange Kreditlaufzeiten

— Bis zu 5 tilgungsfreie Jahre

ESTRUCTURA DE CAPITAL ASUMIO gewea
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Okonomischerer Wert

Okonomischer Wert hangt stark von der Bewertung des nicht
verbrauchten Erdgase ab

- Wert der eingesparten Subventionen
- Potentieller Verkaufswert des Erdgase
—> Analyse von Preisszenarien

Natural Gas Price Scenarios until 2038 deea
Weitere positive Externe Effekte T T T :
_  Wissenstransfer o — ENpE -
- Technologietransfer o T T AT R
— Ansehen und Reputation P ac= D ann == giiM

- Regionale Entwicklung
- Energiepolitische Signalwirkung
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| essons Learned
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VIELEN DANK!
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deea solutions GmbH f’j
Kennedyallee 93 ‘

60596 Frankfurt am Main

MOB +49 (0) 172/ 57 77 199

TEL +49 (0) 69 / 45 000 255

FAX +49 (0) 69 / 45 092 825

MAIL d.gudopp@deea-solutions.com
WEB www.deea-solutions.com
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