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WO0O0D GROUP
About Wood Group: asesoria tecnica

« Leading international engineering consultancy
 Formed in Scotland in 1912

* Annual revenues US$4 billion+

e 35,000+ personnel

* Listed on LSE

e SgurrEnergy joined Wood Group in 2010

1
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Global Track Record: over 90 countries

Europe Asia Latin America
« Belgium * Spain « China * Brazil
« Bulgaria * Sweden « India « Chile
* Estonia * UK « Israel * Argentina
« Finland * Ukraine « Korea * Mexico
* France - Mongolia * Panama
* Germany « Pakistan « El Salvador
» Greece « Philippines * Honduras
* Ireland « Sri Lanka » Uruguay
* Italy - Turkey » Paraguay
* Latvia « United Arab Emirates * Peru
* Lithuania « Vietham » Ecuador
* Malta  Costa Rica
* Netherlands .
. Norway North America
* Poland - Canada AfrICa
« Portugal * Mexico - Angola
* Russia * USA « Ethiopia
* Romania * Kenya
* Slovakia Oceania * Malawi
. * South Africa
* Australia
* New Zealand
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What We Do: Project Life Cycles — every phase

Wood Group Clean Energy personnel hold unparalleled
engineering knowledge across the full project lifecycle.

Exper
P tCOnsQ/(
M,
<
[ ]

Repowering &
Decommissioning

Operation &
Maintenance Successful
project delivery

Construction

Design &

Development Feasibility
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What We Do: Wide array of technologies

We provide expert advice for a diverse range of stakeholders
Including utilities, developers and investors on multiple
technologies.

Onshore wind Offshore wind

T

\
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Key technical concerns in Latin America/Caribbean

1) Equator Principles compliance

2) Overestimation of energy yields (EYs) and
grid accessibllity

3) Technology review: right technology for
location

4) Contract review: inexperienced
engineering, procurement & construction

(EPC) contractors
5) Need for optimization of assets
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Tech concerns: (1) Equator Principles compliance

Capacity Price
# Company Project Technology (MW) State USD/Mwh
1 VL Nayvelogpedifenyf=C — minimuitssodiab3®. dinitonmen
2 [eneL — P T |Vidnuevad | solar | 250 |Coahuila | $38.27
3 |sunpest@NCArAs |cuajiro2 solar 100 |Guanajuato 544,21
4 |ENEL Don Jose . solgr 207  |Guanajuato 545.05
s ik MoOSttendef S vigtitire EP-cpmpfianceio Jaisco $27.18
6_|Caadlen spavRep s ARl e rpieRrIE e nt ol ey | a tiB ndAslec e Th SBE5
7 |thermion™ = " '|Soldelnsurgentes’ |  solar® | 23  |BajaCalifornia | 547.50
8 |[sunpoletN@TSb@T|A [Ticul 1 EG|EF 500 |Yucatan $56.28
9 |inko Concunul solar 70 Yucatan 558.23
10 |Sunpower/Vega Solar Ticul 1 solar 500 Yucatan 558.59
12 |Alarde/Photomeris Kambu solar ucatan 68.10
13 [Accion@ N O projec Fcaliays wind 168 |Tamaulipas $42.81
14 |Aldesa Chacabal ~ wind 30 Yucatan 559.66
15 |Aldesa Chacabal II wind 30 Yucatan 559.66
16 |Envision/Viva Energia Energia Renov. de la Penin. wind S0 Yucatan 565.83
17 |Consorcio Energia Limpia |Tizimin wind 76 Yucatan 566.86
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Tech concerns: (1) Equator Principles compliance

E&S technical DD solar InterEnergy Costa Rica

E&S technical DD solar Real Infrastructure Panama

E&S technical DD wind InterEnergy Honduras

E&E technical DD solar Santiago Solar Chile

E&S technical DD wind InterEnergy Panama

E&S technical DD solar InterEnergy Nicaragua

Authorship Client Scope
Utility Scale Solar PV Power Plants: A IFC Emerging markets

Projects Developer’s Guide

Revised Environmental, Health & Safety IFC Global
(EHS) Guidelines for Wind Energy

\
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Tech concerns: (2) Overestimation of EYs & grid accessibility

* Tendency for developers to overestimate energy yields
(EYS)
« Over time projects underperform; cash flow reductions

v Independent EY & grid access analyses important to assess
true resource

v Analysis to ensure the rlght technology IS being used for site




Tech concerns: (2) Overestimation of EYs & grid accessibility

\
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Tech concerns: (3) technology review

« Climate varies greatly among and within countries
across LatAm & Carib

 Different turbines operate differently depending on
climate

v' May need options to maximize productivity, such as
Good Climate Package

\
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Wind turbine market share in 2016: Mexico

Clipper
148 MW
4%
GE
22 MW

1%

Alstom
102 MW
3%

© 2017 Latin American Energy Review
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Wind turbine market share in 2016: Chile

Goldwind
33 MW
3%

Envision
11 MW
Vestas 1%
886 MW
68%

3%

© 2017 Latin American Energy Reviévv\\~——x/
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Argentina’s RenovAr wind turbine orders

© 2017 Latin American Energy Review

\
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Wind turbine market share in 2016: Central America

nercon
24 MW

© 2017 Latin American Energy Review

\
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Tech concerns: (4) contract review

~ P

S

F %)

« EPC contracts may be signed with international

Ja

” t
‘ ‘ E . ‘

Wood ¢ companies -- which then subcontract to locals short
———  0nh experience
Wood C . : :
—— + |n different climates you may find unexpectedly
higher corrosion, mold, or invasive vegetation on
Wood ¢ technology
Wood ¢ v A Project Participants Review can assess
Wood ¢ experience of locals plus determine if warranties are
——— adequate T
v O&M provisions merit review
La“'sl. ﬁﬂgrica i ;m. “*'“'“
N \
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Tech concerns: (5) asset optimization

L] Name KW Vendor CoDn State
INSTALLED W1 Chile Wind Energy Installed Capaj———— Te | Ve | i [ e
] Name MWW COoD Vendor 2 Guerrara Negro 0.6 Gamecs 15353 Baja Calfarnia
T rmAL Toam |+ JAito Soguaes 2_[ o001 | vestas [iavesesas THEN e
ENTRAL TILARA 2 |Canelal 18.15 2007 Vestas W 5 [leventosall 30.6 Gamasa 2008 Caxaca
| = N ™ = — -
i g g ‘:‘E[E:;—SNE];EH;.&REN# 3 |lebu 5.3 2003 Hewind : E:Il;.‘:r:luru:-: 3;65 2;-|U=I:j ;g;g Il-aid:;:f:-:rnid
Fil Canela | &0 20059 Acciona A 8 Parques Eolicos de Mexica 80 Gamesa 2009 Daxaca
4 CR TEJOMA t | Monte Bedondo 18 2005 Vectas | 9 |Ewrus| 2125 Modiona 2010 Daxaca
10 |Cancun 15 Acdana 2010 Quintana Roo
5 CR WESTERN LAKE AR & |Cabo Negro 255 2010 Vestas 11 |La Mata - La Ventosa 575 Cipper 2010 Daxaca
[+ GT VIENTO BLANCO 7 |El an i 1,65 2010 errgr' gt GEW 12 | Bii Nep S'.i!.h.': 1 26.35 :J.'I'Eb.i EIJJ.I.:I Cranaca
7 CR LAGLORIA B |Totoral 26| 2010 | vestss | uifoemar o o T vers o o
8 NI AMAYO | 3 |Punta Colorada 20 2011 Dewind 15 |Gexaca | 102 Actiana 2017 Dakaca
16 | Dasaca lll 102 Mo 20132 Daxac
2 NI AMAYOII 10 | Monte Redondo Il 10 | 2011 | Vestas 17 Joamea v 102 | hesona 2012 Baxara
10 CR LOosSaMTOS 11 | Talinay Orienta a0 2013 Vestas 1E | Fuersa Ealica del lstra 1 30 Cipper 20132 Caxaca
- 19 |LaVentalll 102 Gamesa 2013 Oaxaca
11 CR MONTES DE ORO 12 |Purta Palmeras 45 2014 Acciona A 20 | Piedra Larga | an Gamesa 2013 Oaxaca
12 HM CERRODEHULAL | 13 |El Arrayan 115 2014 Siemens Sy 22 |Arrisga 28 Vestas 2012 Chiagas
- — P 21 |Eoliates del lstmo (Bii Stinu) 164 Garmasy 2013 Oaxaca
13 CR VALLE CENTRAL L4 | Los Cururos Pacifico iy 2014 Vestas Y[ 25 [ New Stiga Il Phase 11 7 Gamesa 2013 Caxaca
14 CR GUATABO 15 |Valle de lo= Wientos 30 2014 Vestas W ;; E_:er S'.iuﬁllll.’Bus Arbolitas :;l Gamesa igﬁ znu
el Game =
15 NI LAFE-SaAN MARTI| 16 |san Pedro 36 2014 | Gamesa : R e = e 0 T —
18 I EcLO 17 1Cuel i3 2014 Goldwind G4 27 |Los Alles 50.4 Westas 2013 Jalisco
28 |Eoliatec del Padifi 160 Game 2014 Daxac
17 CR CHIRIPA 18 | Los Cururos Cebada 9.6 2014 Vestas V= ; ::ifm :m.:, = 30 5::2: T :u:::
18 CR 5SaAM BUEMAVEMTU 19 I_Ii_-uqugr I 105 2014 Ervision 30 | Bi Hioxo Sur 114 Garmess 2014 Cacaca
20 |Huai 5 2015 W Y 31 | B Nee Stipa Y 74 Gamacy 2014 Oaxaca
12 Ml ALBA RIVAS ugjache = estas 31| Dominical 100 Gamesa 2014 San Luis Patasi
20 CE  TILaAWIND I 21 | Raki 3 2015 Wectas Wl 33 [El Parvenir 54 WesLas 2014 Tamaulipas
- 1 34 [Venlika 136 Modiona 2015 Nuews Lean
21 CR COROSI 1z |Talta 23 2015 Vestas L 35 |Ingenio 4585 Acciana 2015 Oanxaca
P CT  San ANTONIO EL €] 22 | Talinay Poniente 60.6 2015 Vestas W 36 |Sureste |, Phase Il La Mata 102 Alstarm 2015 Daxaca
— 37 |Pierll 56 Gamesa 2015 Puebla
23 HM SAM MARCOS | 4 UL'IJqIJE I g 2015 Vestas 38 |Daminica | 100 Gamesa 2015 San Luis Potosi
24 P& PEMOMOME | &I 25 | Remgico E8 2016 Vestas 38 | Sierra Juarer 155.1 Weslag 2015 Baja California
. 40 [Pala Aha 114 Motiana 2016 Jalisen
25 PA NUEVO CHAGRES | 26 |LlosBuenas Aires 24 2016 Vestas 41 [Ventika l 136 fecana 2016 Nueva Lean
28 PA PORTOBELD 27 | Las Penas .4 2016 :i ;_u.:'-.ui:-d i lfi.; Garnesa igig :;'-.uild
4 1e0ra Largs adrmess ¥aca
27 HM CERRO DE HULA I 18 | Alto EEELI-E es 2 Le 2016 44 |WVientes del Altiplana 100 Unknewn 2016 Zacatesas
o0 HMN SAN MARCOS I 29 | Lebu 1N 5.25 2016 :z Iru musds :| ;;; ::Esll:ss :gig Idl‘ll«.‘m :um
n 30 |5an Pedro 1l 65 2017 Gamesa G [es s : el L
29 HM OCEAN VIEW 47 |La Mesa 49.5 Waslas 2016 Tarmaulipas
31 | 5am Juan 184.8 2017 Vestas W[ 28 |Ciadad victoria A9.5 esLas 2016 Tarmaulipas
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Why Wood Group Clean Energy?

Impartial proactive assessment of all stages of your project

A trusted advisor to
— Leading utilities and developers
— Project finance banks
— Global investment and infrastructure funds

Expert teams, covering all major/leading renewable energy technologies

Proven track record
— Truly global track record
— Over 160 GW of renewable energy experience worldwide
— Involvement in over 80% of current offshore wind project finance deals
— Multiple solar due diligence in every continent
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Capacidad instalada de solar y eolico se duplicara...

~

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: composite Bloomberg New Energy Finance (BNEF) and author data

\
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Inversion global en energia eolica versus solar FV

-7

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

\
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... visto lado a lado, tendencias pueden verse

LatAm & Caribbe

2017-2020 2017-2020
13.6 GW to be installed 12.4 GW to be installed
regionwide regionwide

—

X Caribbean
Caribbean 204 MW
140 MW
Central
Central America
America 0 -

963 MW

Southern Cone

e T

© 2017 Latin American Energy Review

© 2017 Latin American Energy Review

Source: composite Bloomberg New Energy Finance (BNEF) and author data

\

23 Congreso energia Bolivia agosto 2017




New installed capacity in LatAm/Carib, 2017-2020

Wind New Capacity 2017-2020 New Solar Capacity 2017-2020
: Growth : Growth
Sub-region Country MW " Sub-region Country MW %

Mexico 5407 | 158% Mexico 7074 | 4913%
Brazil 2092 | 21% Brazil 1504 | 6539%

Argentina 2358 | 1030% Chile 1913 | 122%
Southern Cone | Chile 1470 | 127% Southern Cone |Argentina 772 | 9650%
Uruguay 338 29% Uruguay 151 | 153%

EE:“ y :g; 1119151?’; Peru 280 | 280%

Andean ° nm @ Andean Ecuador 101 594%
Bolivia 153 567% Colombia 2 200%

Ecuador 50 238%
Panama 199 73% El Salvador 188 184%
Guatemala %0 | 122% :ﬁ'"a"“ :: 4?55;:&
. |Costa Rica 243 | 70% || central America Focaragud

Central America I onduras 32 | 178% Honduras 40 | 10%

El Salvador 50 NA Guatemala 36 40%
Nicaragua 39 21%, Costa Rica 24 2400%

Jamaica 32 41% : Dominican Republic 74 206%

' Caribbean .

Caribbean I minican Republic | 108 | 38% Restof Caribbean | 130 | 191%

24 Congreso energia Bolivia agosto 2017 \




Brazil is no longer the regional driver of investment

Rest of LatAm

2010

2004 2007

2005 2006 2008 2009 2011 2012

Source: BNEF

----

2013

Investment in renewable energy, Brazil vs. rest of region

-_—ay
----

Brazil

2014

2015
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Potencial energia hidrica

Plenty
of fresh Water
water stress

No appreciable flow

\
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Potencial geotermico

N\ W
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Potencial mareomotriz

Tidal Energy Dissipation (mW/m?)

[ oS I DU o
30 20 -0 O 10 20 30
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Prototipo de generacion mareomotriz

(c)MCT Ltd 2003
C agosto 2017 ' w

ongreso energia Bolivia




Potencial solar

Fesnanean
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Appropriate for
solar thermal power plants: |l excellent ] verygood | good  not appropriate
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Potencial eolico

o aT
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o

\
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Inversion en energias renovables en Latinoamerica

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

\
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Renewable energy investment in Latin America (excl-Brazil) 2016

Growth:

cnie | o ¢ -80%
Boluia 100 MW geotermico ENDE Laguna Colorada 08 01 2015
Uruguay ._0.4 74%
vers [« 1519%
Argentina [ 0.4 356%
Honduras [ o .3 -32%

Source: UN Environment, Bloomberg New Energy Finance

\
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Power capacity additions, 2001-2015

GW & Non-renewables (GW) € Renewables (GW)

100

50

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015
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Comparativo de capacidad instalada energia eolica Centroamerica

UU.S. net electricity generation (1980-2040) C'i’—:l‘-,
billion kilowatthours 2016 <
2,500

history | projections

i‘.".‘ith Clean Power Plan

2,000 (Reference case)

natural gas

1.500 renewables

1,000

500 nuclear

petroleum

D ! ! ! ! : I 1
1380 1990 2000 2010 2020 2030 2040

Source: U.5. Energy Information Administration, Annual Energy Cuflook 2077 Interactive Table Viewer
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Unsubsidized Levelized Cost of Energy
Comparison

$138 222
88 $193
$135

i
Solar PV—Rooftop Residental
Solar PV —Rooftop (:&'T‘

Solar PV—Crystalline Utility Scale™

Solar F¥Y—Thin Film Utility Scale™
ALTERNATIVE

ENERGY™ Solar Therma §119
Fuel Cell’ $106
Microturbine® §76 $89
Geothermal 70 $117
Biomass Direct $110
sig” @

Diesel Reciprocating Engine®$

Natural Gas Reciprocating Engind®+ $1n
Gas Peaking

i
IGCC

$1 $217

CONVENTIONAL

NLLL'I.I:HILU

["rtﬂlm

Gas Combined Cycle

5143

50 $150 $200 $250 $300

| Levelized Cost ($/MWh) |

\
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Classification of power plants: storage as disrupter

$ $$ $5$

BASE LOAD LOAD FOLLOWING PEAKER PLANTS

Coal

Natural gas
Nuclear — Wind N
CCGT/Combined Cycle Gas Turbine
Large Hydro Small Hydro
Geothermal
Biomass e Solar ——»
Tidal & Wave
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Thanks!

Carlos St. James

Director, Strategic Development
Clean Energy

Wood Group
Carlos.StJames@woodgroup.com
+1 (980) 333-2951

W00D GROUP

a4

\
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