Planning for the renewable future: improving the use and
development of long-term energy scenarios
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AVRIL “Addressing Variable Renewables in Long Term Planning” C@ |RENA
Project Contextand Aim e e e

Consultation with Stakeholders
e |[EW 2014, 2015
e AVRIL expert meeting, March 2015
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Policy makers System operators e
Energy planning officials

“Deploying variable rgnewables (VRE) is “VRE’s short-term variability endangers
beneficial. < power system reliability”

“Our country should adopt ambitious
long-term VRE targets.”

“There is an upper limit of X% VRE”

AVRIL 2017 Publication: How can we evaluate impacts of variability?

Are we using right tools?
#IRENAinsights



AVRIL 2017 Report: Addressing Decision Makers

& IRENA

Internaticnal Renewable Energy Agency

VREs have unique characteristics that have
economic implications for power systems

VRE PROPERTIES _’ SYSTEM PROPERTIES
Non- ___ Frequency & Voltage
Synchronous response provision

Voltage control
Location- needs
constrained

& distributed Transmission

capacity needs

Uncertainty ——  Flexibility needs

 Flebilty needs
1

Variability

Better Coordination is required in planning
Some implications have near term relevance
All implications become relevant at high VRE penetrations

Feedback
from all the

levels " -
Long-term generation expansion models

Firm capacity
\ /Generation and
New transmission network capacities

\ Production cost models / Network topology
Flexibility
\ Static grid models / Highly-resolved dispatch

and operational details
Dynamic grid models /Steady state grid currents and

voltages

Geo-spatial planning models

Low High

- Relevance of VRE impact in long-term planning



AVRIL 2017 Report: Addressing the Planning Practitioners O lRENA

Internaticnal Renewable Energy Agency

. Countr .
Impact Parametric ANtry Data sources Pre-processing
. . application .
Modeling assumptions and tools Methodologies
examples
Planning impact addressed @ Solutions Complexity of implementation
All Increasing temporal and spatial resolution (Section 4.2)
Firm capacity Better calibration of time slice using VRE generation
data (Section 5.1)
Firm capacity Incorporating capacity credit (Section 5.2)
Flexibility Incorporating constraints on flexibility provision

(Section 6.1)

Flexibility Validating flexibility balance in a system (Section 6.2)

Flexibility Coupling with production cost models (Section 6.3)

Transmission capacity Linking investment needs with VRE expansion (Section
1)

Transmission capacity Site-specific representation of generation and

transmission needs (Section /7.2)

Stability constraints Representing stability constraints (Chapter 8)

Low High



AVRIL Regional Workshops C@ IRENA

nternational Renewable Energy Agency

2017 — Buenos Aires, Argentina — LATAM
= Co-organised by IRENA and Argentina’s Ministry of Energy and
Mining; with representatives from NREL, OLADE, and the World Bank

= Representatives from ten Latin American countries - Argentina,

Brazil, Bolivia, Chile, Colombia, Ecuador, Mexico, Paraguay, Peru,
and Uruguay

2019 — Astana, Kazakhstan — Central Asia

= Co-organised by IRENA and Ministry of Energy of Kazakhstan; with
representatives from ADB, USAID, EBRD, UNECE, UNDP

= Representatives from five Central Asia countries - Azerbaijan,

Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan
2019 — Amman, Jordan — Arab region

= Co-organised by IRENA, League of Arab States, IsDB and RECREEE
= Representatives from ten Arab countries - Algeria, Bahrain, Egypt,

Iraq, Jordan, Libya, Palestine, Qatar, Saudi Arabia, and Somalia




AVRIL Regional Workshop Findings @ IRENA

Internaticnal Renewable Energy Agency

C® IRENA

» P I a n n i ng F ra m eWO rk Intemational Renewable Energy Agency
C O u nt ry » V R E re p rese ntati O n Exchanging best practices to incorporate variable renewable energy

into long-term energy/power sector planning in South America

Profiles approaches o
» Known Challenges

Power sector
Country Tool sets planning in

Su rveys Improvement Priorities Arab countries

Incorporating variable renewables

Technical Workshop

e Regional front runners Summary Report

Based on discussions held:

Reg i O n a | [ ] Be n C h m a rki ng to g I 0 ba I August 28"-31% 2017, in Buenos Aires, Argentina

Synth esis front runners s ot et -
e Future follow-up areas o

#IRENAinsights



AVRIL Project: Ongoing Work

AVRIL Updates

= |RENA expert workshop: Addressing Geospatial aspects of VREs in
long term planning, 12-13t December, Bonn-Germany

= AVRIL spinoff report on geospatial modeling aspects

= Future Thematic Areas under radar:

= Modeling high VRE penetration with demand side innovations

= Handling VRE stochastics

AVRIL Regional Follow-up Workshops Planning and Valuing

Flexibility

Grid Stability
= Follow-up workshops for Latin America

and Arab Regions Co-optimizing

Planning Firm Capacity
Generation and Grid

and Flexibility with VREs |

= Other Regions (Central Asia, South Asia..)

Data Enhancements

VRE Cost Projections




Promote effective use of Long-term Energy Scenarios (LTES) for
the clean energy transition

LTES N etWO rk Launched April 2019

IRENA Long-term Energy Scenario Network

IRENA member countries and Technical institutions
Partnerships with regional bodies

LTEs PP (O T TR SN0 aunchedin vy 2018
12 member countries 7 Technical partners
B EE N G0 oo p@ OVEC TS s

#IRENAinsights



Mental model — Scenario use and development

: Long-term Long-term energy
Esisrgy modeiiing faofs ’ energy scenarios policy-making

Stakeholder consultations

STRENGTHENING IMPROVING USE BUILDING CAPACITY
DEVELOPMENT

Key question: Key question: Key question:

How can scenarios be developed How can scenarios be better used What approaches can enhance
to better account for potentially for strategic decision-making by institutional capacity
transformational changes? governments and investors? for scenario planning?

#IRENAInsights
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Five key recommendations for improved...

...Development of LTES

eEstainsh a strong governance structure for the scenario development process

eExpand the boundaries of the scenarios being developed

...Use of LTES

eCIearIy convey the purpose of the scenarios you build and use

°Be transparent and explore effective scenario communication methods

...Capacity for LTES

eBuiId the right type of scenario capacity within governments

LONG-TERM
ENERGY SCENARIOS
for the clean energy transition

May 2019

May 2019

#IRENAinsig

hts
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Where is scenario capacity allocated and developed?

Various ways of managing national scenario capacity in countries...
Out-sourcing

In-sourcing 50/50 LTES capacity out-sourced to
LTES capacity allocated solely within ministries research/technical institutions or
or energy agencies consultancies

Technical
institution

Technical

Institution Technical

institution
or Technical

Agency institution

#IRENAinsights
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Capacity to use scenarios can be created through the use of modelling tools within government institutions. If modelling is outsourced, then governments must still ensure they have the capacity to understand the results.


Key success factors — Improving LTES capacity

S
~

e Quality assurance (e.g
engaging with

Scenario
diversity
1§l .
academia)
Government Quality of
involvement Ch ” results
allenges
for sourfin ® Team or agency
nari & dedicated to
Z;e a?:i’lo modelling and
pacity scenario building
&, © N
e Setting an institutional
Response rate
process for regular
updates of LTES

Transparency

When it is decided to...
m

e Absorptive capacity

within a government
to understand the
modelling results

e Full disclosure of
scenario data and

modelling
methodology

e Access to enough
high-quality research

institutions

#IRENAinsights'?
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Capacity to use scenarios can be created through the use of modelling tools within government institutions. If modelling is outsourced, then governments must still ensure they have the capacity to understand the results.


IRENA Second International Forum
Long-term Energy Scenarios for the Clean Energy Transition

International gathering of experts who are either using or developing long-term energy scenarios
to support policymaking and planning for the clean energy transition

LTES'-a FOR THE CLEAN ENERGY TRANSITION

Discussion topics
* Electrification scenarios for a carbon-neutral energy system

* Incorporating economic and financial risks of the clean energy
transition in LTES

* Representing systemic innovation in energy demand and
consumer behaviour in LTES

* Stakeholder engagement in the LTES process for a just transition .
25-27 March, 2020 Berlin
* Exploring the global landscape of LTES narratives and (back-to-back with the Berlin Energy
assumptions Transition Dialogue)

* Robust and resilient LTES building processes scenarios #IRENAinsights


Presenter
Presentation Notes
And secondly and most importantly, an event directly linked with the PSF campaign. Next month, on March 25-27 in Bonn, IRENA will host the second edition of the Internatoinal Forum on Long-term Energy Scenairos for the Clean Energy Transitoin. This Forum will gather experts directly involved in either using or developing long-term energy scenarios to support policymaking and planning for the clean energy transition. Lasy year we gathered over 130 experts from over 35 countries to discuss the most pressing issues on scenario use.  This event is part of our CEM LTES campaign to which IRENA is operating agent. Please reach out if you are interested. 





#IRENAinsights IRENA

Infernational Renewable Energy Agency

WEBINAR SERIES

Questions & Answers

Please use thé ‘Questlons feature on laswebmar panel
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#IRENAinsights E@ IRENA

WEBINAR SERIES onal Re .b' Energy Agency
Next webinars

O TUESDAY, 17 March 2020 ¢ 10:00 — 10:30 CET
“Innovations for 100% renewable power: a systemic approach”

O Wednesday, 1 April 2020 » 10:00 - 10:30 CET
“Global Renewables Outlook- IRENA’s view on key technologles for the Energy Transformatlon to 2050"
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https://irena.org/renewables/Knowledge-Gateway/webinars/2020/Jan/IRENA-insights
https://irena.org/renewables/Knowledge-Gateway/webinars/2020/Jan/IRENA-insights

#IRENAinsights G® IRENA

International Renewable Energy Agency

WEBINAR SERIES
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