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- Regional workshop in 2017 in Buenos Aires, 
άExchanging best practices to incorporate 
variable renewable energy into long-term 
energy/power sector planningέ

- Topics covered: VRE capacity credit, flexibility, 
VRE siting, stability constraints

VRE and Long-term Planning in South America



Transmission Flexible Thermal Generation Flexible Hydro Generation

Energy Storage SystemsDemand Side Management tƻǿŜǊнDǊƛŘ όIŜŀǘΣ ƎŀǎΧύ

ÅDesignedto analysethe flexibilityof powersystems

ÅTested in four pilot countries (Colombia, Panama, Uruguay and 

Thailand) to assess if there is enough flexibility in the national 

capacity expansion plans for 2030 or 2036

ÅOnly publicly and freely available tool that performs capacity 

expansion and dispatch with a focus on power system flexibility

IRENA FlexTool



IRENA FlexToolςPanama Case Study

tŀƴŀƳŀΩǎ ǇƻǿŜǊ ǎȅǎǘŜƳ ŀǘ нлмт

tŀƴŀƳŀΩǎpower systemis characterized
by:

Å Good capacitybalanceand relatively
stabledemandduringthe year

Å Largeshareof run-of-river hydro with
verylimitedstorages(fewhours)

tŀƴŀƳŀΩǎ ŎŀǇŀŎƛǘȅ ŜȄǇŀƴǎƛƻƴ Ǉƭŀƴǎ

Å Two scenarios for 2030: Reference 
Scenario and Renewables Scenario

Å нлол ŀǎǎǳƳǇǘƛƻƴǎ ŦǊƻƳ έtƭŀƴ ŘŜ 
Expansióndel Sistema Interconectado
Nacional 2017 ςнломέ
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IRENA FlexToolςPanama Case Study

Conclusions of the flexibility analysis:

No flexibility issues identified in 2030 reference or 2030 
renewable scenarios.

Opportunities:

Renewable scenario has ~5% lower annual costs and 20% lower 
CO2 emissions than the reference scenario. 

Risks:

New fuel based generation capacity replaces the old fuel based 
generation in the scenarios. The new capacity has still low full 
load hours. This risks economical operations of both new and old 
thermal capacity.



IRENA-ECREEE energy planning capacity building programme
in cooperation with the IAEA and UNFCCC
Sep 2015 ςMarch 2016

Approach: basic model calibration is completed prior to the training 
(SPLAT-W model)
Focus: model maintenance and scenario development 
Context: ECOWAS National Renewable Energy Plan

Regional Training Programme on Energy Planning



ÅVisit of Secretary General of WAPP to IRENA
ÅVisit of Tractable team to IRENA 
ÅParticipation of IRENA at the kick-off meeting of WAPP 

Masterplan update

Cooperation with WAPP



Shares the ambition around low-cost solar 
PV deployment and overall levels of RE 
generation in flexible, well-interconnected 
systems by 2030.

ÅBroad alignment of key 
assumptions on RE

ÅThe Master plan exceeds 
regional RE target in place

ÅMaster plan is aligned with 
the most ambitious scenario 
from the IRENA study

ÅSolar PV to account 37% of 
generation capacity in 2033

WAPP Masterplan Updates



West Africa Clean Energy Corridor (WACEC)

ω Suitabilitymaps

ω SiteAppraisals

ω CapacityBuildingprogramme

ÁPlanningandoperationof grids
with highersharesof VRE

ÁDevelopment of Renewable
EnergyPPAs



WACEC Grid Planning & Operation

ω Foreachof the 14countries

Á Sectorialorganisation

Á GenerationMix

Á Loadbehaviour

Á ThePowerSystem

ω Internationalbenchmark

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME



WACEC Grid Planning & Operation

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME

7 - 18 May 1st Series

Understanding the power system and the characteristics 
that affect VRE Integration
Impact of uncertainty and variability of VREG on 
generation adequacy

Improving Grid Operations to accommodate renewables

Addressing grid issues related to renewables integration 

Benefits of Regional Coordination for VRE integration



WACEC Grid Planning & Operation

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME

ω Economicsof systemplanningandoperation

ω Effectivesystemplanning

ω Operationof powersystems



WACEC Capacity Building Programmeon PPAs

ω Twoseriesof trainingsof wereheldin JuneandJuly2018

PPA component Benin Burkina Faso Ghana The Gambia

General suitability for renewable energy procurement at scale 

Commissioning processes

Connection to the grid 

Tariff/ currency 

Curtailment

Force Majeure

Change in law

Minimum generation requirements 

Buy-out (on termination for off-taker/ government default)

Guarantees 

Bonds for connection construction 

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME



WACEC Capacity Building Programme on PPAs

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME

28 May 
- 8 June

1st Series

Regional marketdesign

Procurement processesfor RE projects

Pricing of RE IPPs

Risk allocation

3 - 13 July 2nd Series

Stakeholder responsibility and outcomes

Default, non-default, and dispute resolution

Agreements with important interactions with the PPA

PPA negotiation



WACEC Capacity Building Programme on PPAs

SCOPING
TRAININGS IN 

2018
FOLLOW-UP 

PROGRAMME

ω CustomizedPPAdesign

ω Financialmodellingandtariff design

ω Procurementdesign



Lw9b!Ωǎ w9 tt! !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ

Assess current 
renewable 

energy PPAs

Identify 
potential design  
improvements

Develop 
financial model 
to analyze PPAs

Analyze 
financial 

implications of 
potential design  
improvements

Develop financial analysis to assess the 
impacts of different rule changes

Analyze existing RE PPAs and identify design 
improvements 
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Resultsfrom the Assessment- ExistingPPARulesfor SolarPV

Å Evaluationof the financialimpactfrom existingrules,w/o anychange

Å Backwardengineeringof solarPVprojects(2014PPAawarding)

PPA Strategies Assessed
ĄDefault ĄDeliver > 60% of committed energyĄDeliver 100% 
Ą 100% wholesale market Ą Sell at PPA price

Key Assessment Indicators

Å NPV and Equity NPV

Å IRR and Equity IRR

Å Min. and avg. DSCR

Å Breakeven

Å LCOE



Lw9b!Ωǎ w9 tt! !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ

Resultsfrom the Assessment- PossibleFuturePPARulesfor SolarPV

Å Assessmentusingoriginalresultsfrom solarPVprojects(2014PPAawarding)

Å Proposedrules: meetmonthlysupplycommitments; paytaxesandgridcosts

Å Additionalrules: selecttime whenyouhaveto supply; sellall at min. price

*Based on 
Default strategy


