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Workshop registration

Please register your attendance daily
Participants need to register for at least 3 days
to be eligible for an attendance certificate

Registration link day 2
https://tinyurl.com/SEIAsiaLEAPtraining-1450

Password: Day02#



https://tinyurl.com/SEIAsiaLEAPtraining-1450

Workshop connection information

Web meetings

https://tinyurl.com/SEIAsiaLEAPtraining

Zoom meeting ID: 872 2041 5222
Zoom passcode: 353649

Shared files

https://tinyurl.com/SEIAsiaLEAPMaterials

Password: seiasial021



https://tinyurl.com/SEIAsiaLEAPtraining
https://tinyurl.com/SEIAsiaLEAPMaterials

Zoom etiquette

e Please:

* Enter your name in Zoom so meeting hosts can identify you in
participant lists

 Mute yourself when not speaking
e Use your camera if possible
* If you have a question, raise your hand in Zoom




Workshop overview

* Day 1: Introduction to LEAP and energy demand modeling
 Day 2: Energy supply and emissions modeling
* Day 3: Cost-benefit analysis and optimization modeling

* Day 4: Linking LEAP and WEAP and other advanced topics
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Supply modeling overview

LEAP supports modeling all links in the energy supc‘ocliy chain, from resource
extraction to energy trade, energy conversion, and delivery to end users

Demand-driven, engineering-based simulation

Two main branches in LEAP tree: Resources and Transformation
* Resources — Extraction of primary energy resources, imports and exports
* Transformation — Conversion of one fuel (energy carrier) to another; transport,
transmission, and distribution of fuels

Total primary energy supply, primary resource reserves (non-renewable)
and annual yields (renewable), imports and exports tracked in Resources

Transformation structure: “modules” (energy-producing sectors), each
containing one or more “processes”

* Processes use feedstock (input) fuels to produce output fuels

Transformation modeling allows for simulation of process capacity:
expansion and dispatch

e Choice of two overall methodologies: rules-based simulation and optimization

Cost-benefit and emissions accounting can be integrated throughout
supply model



Enabling supply modeling

Settings

Scope & Scale | Years ” Costs " Calculations " Optimization ” Internet " Folders “ Scripts}

Area:
Name: Sample LEAP data set for fictional country "Freedonia”. Use in conjunction with the LEAP Training Exercises.
Freedonia
Scope: Scale: User Information
[ Dem O Global Property Value
Transformation & Resources O Muttinational Name Dr. Charlotte W...
[] Land-Use Change & Land-Based Resources @® National Position Scientist
[ Statistical Differences & Stock Changes © Sub-National Organization Stockholm Envi..

Organization Type Non-Profit Org...

() Undefined . :
City Somerville
[ Energy Effe State MA
= Non-Energy Effects Country: |Fictitious or Example Data v Country USA
. Email charlotte.wagn...
IBC not available. 9

[J Complex Effects License Expires 7/11/2022

Health, Ecosystem & Climate Impacts (IBC)
[] Extraction-Based Accounting of Effects

Map Results to Grid I}

[] Indicators

Results to Save:

@ Al O Selected: Choose

Edit your user profile

7 e




Resources branch

v Resources

= Primary
- Coal Anthragjte
- Coal Lignite

{0 Biomass

LEAP automatically
adds branches for all
primary and secondary
fuels used in model

v Secondary
- Diesel
- Imported Electricity
- Unmet Load
-~ Lubricants
- Charcoal

- Jet Kerosene
- Gasoline

Variables in Analysis View for specifying reserves,

yields, required imports and exports

/\

W | variable/Base vear Reserves | SQM v

Additions to Reserves | Resourc

¢ Year Reserves: Reserves of

resources in the base year. [Default="0"] ﬁ" (7]

e Imports | Base Year Reserves | Resource Exports | Yield | Inyport Cost |Export Benefit  Indigenous Cost | Cost of Unmet Requirements |Unmet Requirements

Branch

Coal Anthracite
* Coal Lignite
Coal Bituminous

© Chart| £ Toble |3 Builder

Units: |Gigajoule

Branch

Coal Lignite
Coal Bituminous

Expression Scale Units
0 Metric Tonne
602 Million Metric Tonne
0 Metric Tonne
|5 Notes |Li Elaboration | &) Help ) '
Primary: Base Year Reserves (Million Gigajoule)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Coal Anthracite [ B ©00 00 00 00 00 00 00 00 00 00
5818.5 5818.5 5818.5

58185 58185 58185 58185 58185 58185 58185 58185 58185
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

All years -

2011
0.0

0.0




Transformation module layout
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An electricity generation module
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A petroleum refining module
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Simple, non-dispatched transformation modules




Steps for a supply analysis in LEAP

Map components Set transformation

of supply system to Sequence module properties, Enter data in

Transformation and transformation specify output
Resources modules fuels, and enter
branches process data

Resources branch




Mapping supply system components

Ensure every supply source and activity
is appropriately represented in LEAP

Key question: system boundary

Transformation module or Resources branch?

Transformation — use to model energy conversion, energy
losses, production capacity, dispatch of multiple production
options, intra-annual variation in demand & supply,
disaggregated production costs (e.g., capital, O&M)

Resources — use to model production of primary energy
resources or required fuel imports and exports where none of
Transformation conditions apply
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Module ordering

< & Demand Energy requirements are imposed

B =& Transformation on transformation modules from
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O == Electricity Generation
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Module properties

L. LEAP: Freedonia

Area Edit View Analysis Tags General Iree Chart Advapced Help

] New (7% Open Ml Seve (4 Email ®) Backup @ Find | Settings ® Tags Scenarios () Fuels & Effects [T Units |I;J What's This?
E el ] |I|‘ A oA | 4@ ) Branch: Transformation' Electricity Generation'....

Fdh=-=(td |l
~ & Transformation

1= Transmission and Distribution

|

v Electricity Gen

L

Results

© Output Fuel: 4 4dd ot
ﬁ- :a +, Add Multiple 3

©Processes | _ paee "Electricity Generation” CtrlsDel
Energy r - o
Balance © Charcoal Prod

‘0 Oil Refining
‘0 Coal Mining
v 3 Resources

@ Refresh

R Copy Ctrl+C
Copy Tree Path to Clipboard
Py p

¥ & Primary £ Unlocked
o
e @ Natural Gas |« show Area Branch
. Te Select Visible Branches
Te “ Wind Hide "Electricity Generation” and all branches below.
Techrology @ ;
schrolog @ Crude Oil g s ,
— <0 Coal Bitumir  jove ,
o B| SartBranchee
-2 Wood | Sort Branches
Rt 0 Hydro Scenario Expressiens
=% Insert Branches From Other Area
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pand All
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A0 Baraac
Find F3
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Tags = | @ 4 | B settin

A EranchiAll Branches

|| variable]Module Costs || scenario]BAS: Baseline |

Module Costs | Planning Reserve Margin | Optimize | Systern Peak Load Shape | All Variables |

Units|_ |[Us. Dollar_~

Module Costs: Costs incurred for the module as a whole and not otherwise included in costs specified -

H e
2010 ) 8
Branch Value Expression
¥ Electricity Generation 0.000
<

2020.1.0.19 (64-Bit)  Area: Freedonia  Analysis

Registered to: "jason.veysey@sei-us.org” until June 16, 2021

© Chart ] Table | (3 Builder| 7 Notes| (3 Elaberation | @ Help

Electricity Generation: Module Costs (USD)

usn
o

2010 2013 2018 2023 2028 2033

B:27 V:875 S:2 R:1 O:1

All years v

2038

LB R EHM e o @@

Tranformation Maodule Properties (ID=27)

Mame: |F_Iectricit_-,r Generation

Simple non-dispatched module: one output fuel per process.
Types of data to include:
Costs
Capacities
Systern Load Curve (required if dispatching by cost or merit crder)
Planning Reserve Margin (if unchecked will be calculated endogenously)

[ ] Coproduct: |Men Energy "

[] Qutput shares (otherwise outputs in proportion to requirements).

Enter efficiency data as:

(®) Efficiencies () Losses () Heat rates

Crder: 1

x Cancel ? Help

Edit properties of transformation module branch "Elec




Module outputs and processes

L. LEAP: Freedonia - O *

Area Edit View Analysis Tags General Tree Chart Advanced Help

pen -1 Email =) Backup G Find Settings LY Tags [ Scenarios | Fuels 4 Effects [ Units | [yd What's This?
= s o ER I A | Branch: Transformation' Electricity Generation' Processes\...
vﬁ Transformation & Branch:|A|| Branches V| Variable:|DispatCh Rule V| Scenario:|BAS: Baseline v| .
O TransmiSSion and DiStribUtion SErias:;:dhEl;lset Variable OM Cost | Capacity Credit | Salvage Value | Addition Size | Merit Order LEAP a Uto m atl Ca | Iy
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2020.1.0.19 (64-Bit)  Area: Freedonia  Analysis  Registered to: "jason.veysey@sei-us.org” until June 16, 2021 B:28 V1671 5:2 R:1 O:1




Modeling process capacity

Two major issues to consider:

/ \.

* How much capacity * Once built, how
to build and when? should capacity be
(MW) operated? (MWh)




Capacity modeling methods

 Two main methods for modeling capacity expansion and

process dispatch in LEAP

* Rules-based simulation => user defines prioritization rules

* Optimization => user defines cost and performance parameters,
model finds least-cost solution

e Optimization is more data-intensive and difficult to calibrate,
but it expands functional possibilities — e.g., energy storage
and transmission power flow



Rules-based capacity expansion

* Exogenous capacity — assumed to exist in specified years

 Endogenous capacity — prioritized options that LEAP may build

if needed to maintain reserve margin

e User specifies reserve margin target and order and addition size for
endogenous capacity options

Addition Build Brocass Addition Size Reserve ma rgln:
available capacity when

Order Order Expression
4 1 0 New Coal Steam 500
2 0 New Oil Combustion Turbine 300 system is at peak load



Rules-based capacity expansion

* Exogenous capacity — assumed to exist in specified years

* Endogenrnric sanacihu— nriaritizad antinnc that L EAD may build

, Reserve margin

if neede , . .

Y.(capacity X capacity credit) — peak load 106
* User: peak load of
endogcnuu> CdpdCity Upuurrs
Addition Build Brocass Additior) Size Rese rve ma rgln:
Order Order Expression / b/ it h
» 1 0 New Coal Steam 500 availgbie capacity when

2 0 New Oil Combustion Turbine 300 System IS at peak load



Rules-based process dispatch

e Before first simulation year — historical production

* In and after first simulation year — dispatch rule

Merit order — user-assigned priorities

Full capacity — 100% of available capacity (capacity x maximum
availability)

Percent share — % of module output requirements
Running cost — in order of variable O&M + fuel cost

Proportional to capacity — output shares determined by available

capacity

Dispatch Rule | First Simulation Year | Process Efficiency | Historical P

Branch

*New Oil Combustion Tu...
Existing Oil Combustion...
New Coal Steam

roduction | Exogenous Capa

2,011.00F
2,011.00F
2,011.00F

Dispatch in and after first simulation year attempts to meet demand (MWh) and
load (MW) in each year and time slice, given available capacity



Time slicing

* Time slices divide the year into sub-annual periods

) Time Slices - a X
* Used to model additional temporal detail in supply and () Setup | 4 Add = Delete = DeleteAl |4 B B Gl 0 @ |+ &
demand of particular fuels (e.g., electricity) £ Export {8 Import
. . i . Daily Filter:
* One set of time slices per model — configure in General -> iy
Ord Time Slice Hours -2

Time Slices Gr.

1} January Weekend Hour 1 8

 Various variables can be time sliced (e.g., maximum availability, B e Weskend Hous ;
merit order, key assumptions) B o Weckond w5 :

5 January Weekend Hour & 8

* Module output requirements can also be time sliced it X
* Exogenous —load shape attached to module 8 January Weekend Hour 9 8

. 9 January Weekend Hour 10 8

* Endogenous —load shape attached to each final energy 10 January Weekend Hour 1 :
demand, LEAP sums demand shapes — —

* If module requirements are not time sliced, dispatch is for an | vea leap year? P Help | More

entire year at a time ——— .



Time slice options

e LEAP streamlines creation of

various time slice configurations Setup Time Sices x
¢ If tlme-SIICed inPUtS are enterEd O Simple: no seasonal or daily data. Slice duration: 1000 hours
With hourly rESOIUtion, LEAP This will create 8 slices each with 1000 hours duration plus one 760 hour slice. ]
Slice names:
aggregates them by time slice .
o Load shapes’ process maximum Template  Hours 0000 to 1000
availabilities, etc. Example: Hours 0000 to 1000
* Time slice configuration can then (8] DA e, ety sl byt
be mOdiﬁEd, and LEAP Wi” | Cox:‘gt.:evv (1C)Iicktoconfiguretimeslices. ‘
Ole Year »
automatically re-aggregate all 2 Seasons: Wet, Dry (2 | P i
o Daily Detai >
time-sliced inputs => this makes it 4 Quarters (4) Q| VWeek Days & Weekend Doys @) » [N ECTO)
. 12 Months (12) b Weekdays, Saturdays & Sundays (3) »
extremEIy easy to Change t|me 53 Weeks (53) bA Seven Days of the Week (7) > 4 Hourly Periods: Morning, Day, Evening, Night (4)
. 365 Days (365) » 24 Hours (24)
slices 8760 Hours (8760)
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Load shapes and dispatch
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A quantitative example

 Two time slices: winter (40% of year) and summer (60% of year)
 Annual demand =100 GWh

* Load shape: 70% of demand in winter, 30% in summer

e Time sliced demands

e Winter =70% x 100 GWh = 70 GWh
e Summer =30% x 100 GWh =30 GWh

e Time sliced loads

e Winter =70 GWh / (8760h x 40%) = 20.0 MW
e Summer =30 GWh /(8760h x 60%) = 5.7 MW

e Peakload =20.0 MW



Putting demand & supply together:
energy balances

Scenario: Reference, Year: 2020, Units: Thousand Tonnes of Oil Equivalent
Solid Fuels Natural Gas Crude Oil Hydropower Biomass Electricity Oil Products  Total

Production 5,685 - - 321 2,263 - - 8269

Imports - 170 6,006 - - - 517 6,693

Exports
Total Primary Supply 5,685 170 6,006 321 2,263 = 517 14,962
Coal Mining -1,137 - - - - - - 1137

* Energy demand and supply results are combined — @ . T
in LEAP’s integrated framework B . m e

e Results can be displayed as standard energy o s s
balance tables N . L e

Total Demand 332 167 = = 1,389 1877 4,590 8356

* Balances can be viewed for any year, scenario, or e 0 -0 oo
region in different units

* Balance columns can be switched among fuels,
fuel groupings, years, and regions

* Balance rows are Demand and Transformation
sectors/modules. Can optionally show sub-
Sector‘al r‘esults Hydropower Production

* Balances can be viewed in table, chart, and Sankey |
diagram formats

Sankey Diagram for Area "Freedonia”

Scenario: Reference, Year: 2020, Units: Thousand Tonnes of Qil Equivalent

Crude Qil Imports

=== Natural Gas Imports

I oil Products Imports



Modeling emissions
with LEAP
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Structure of a representative LEAP analysis
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Enabling emissions modeling

Settings

Scope & Scale |‘r‘ears H Cn:ts" Calculations"Optimizatinn Hlnternet" Fnlders" Scriptsl

Area:
Name: Sample LEAP data set for fictional country "Freedonia”. Use in cenjunction with the LEAP Training Exercises.
Freedonia

Scope: Scale: User Infermation: Mot Available
Demand () Global Property Value
Transformation & Resources () Multinational
[] Land-Use Change & Land-Based Resources @® National
[] Statistical Differences & Stock Changes O Sub-National
Thes () Undefined

Energy Effects

Non-Energy Effects Country: |Fictitinus or Example Data ~

[] Complex Effects IBC not available,

Health, Ecosystemn 8! Climate [mpacts (IBC)

[] Extraction-Based Accounting of Effects
[] Map Results to Grid
[ Indicatars

Results to Save:

@® Al ) Selected: Choose

Edit your user profile

? Help




Energy-related emissions

* Energy-related emissions in LEAP are based on energy production or consumption and emission factors

e Can specify factors for any greenhouse gas (GHG) or pollutant

*  Factors can be entered in any physical unit and denominated by units of energy consumption, energy production, or distance
traveled for transport (e.g., kg/tonne coal consumed, grams/mile traveled)

*  Expressions for factors can reference chemical composition of fuels

 LEAP includes default IPCC Tier 1 emission factors in its Technology Database

vv} Existing Oil Combustion Turbine
v@ Feedstock Fuels
v Residual Fuel Oil

.4 Carbon Dioxide Non Biogenic

-4 Carbon Monoxide

.40 Methane

----- & Sulfur Dioxide

Environmental Loading | All Variables

Environmental Loading: Environmental Loading Factor (Pollutants per unit of energy consumption) ¢

Effect Expression Units Per..

P Carbon Dioxide Non Biogi 20 * FractionOxidized * (co2/c) Tonne Terajoule
Carbon Monoxide 10 Kilogramme Terajoule
Methane 2 Kilogramme Terajoule
Non Methane Volatile Or¢5 Kilogramme Terajoule
Nitrogen Oxides NOx 200 Kilogramme Terajoule
Nitrous Oxide 0.6 Kilogramme Terajoule
Sulfur Dioxide SulfurContent®(1-SulfurRetention)®(so02/s) Kilogramme Kilogramme

Method

Per unit energy consumed
Per unit energy consumed
Per unit energy consumed
Per unit energy consumed
Per unit energy consumed
Per unit energy consumed
Per unit energy consumed

2+




Non-energy emissions

 LEAP models can optionally include
emissions from non-energy sources

* This allows modeling of economy-wide
emissions

* Non-energy emissions based on user-

defined expressions (i.e., formulas that return
total annual emissions)

* Expressions can reference other model
variables (e.g., key assumptions) to ensure
consistency across sectors

Settings X
Scope & Scale | Vears | Costs | Calculations | Optimizztion [ Intemet | Folders eripts|
Area:
Name: Sample LEAP data set for fictional country "Freedonia”, Use in conjunction with the LEAP Training Exercises,
Freedonia
Scope: Scale: User Information: Mot Available
Demand (O Global Property Value
Transformation & Resources O Multinational
[] Land-Use Change & Land-Based Resources ® National
[ Statictical Differences & Stock Changes O Sub-Mational
() Undefined
Energy Effects
Non-Energy Effects Country: ‘Fictitinu;fExampIe Data ~
[ Complex Effects 1BC not availoble.
cam, Erosystem & Climate Impacts (IBC)
[[] Extraction-Based Accounting of Effects
[[] Map Results to Grid L Leap: Freedonia - B ox
Ares Edit View Analysis Tags General Tree Chart Advanced Help
[ Indicators ) New (3 Open b Save - Email ) Backup @, Find | [£] Settings ® Tags [ Scenarios ) Fuels & Effects ([T Units | L) What's This?
Results to Save: E== Hen=</48=a I8
@ Al O Selected: Choose = = Non Energy ==
v Industrial Processes and Product Us e o e ereres s i i
~©0DS Substitutes =
@ Refrigeration and Air Conditioni | Branch Effect Expre
< HFC23
SHFC3 YHFC23 HFC-23 (CHF3)
©HFC125 <(HFC32 HFC-32 (CH2F2) InterE:v
E & HFC134a O Chert|[ Table| 3 Builder |, ;\lutes h Elaboration | €2 Help
*HFC143a (o $hoor | @4 @ B
Dstabe ©HFC152a Interp(2000, 14.3, 2001, 15.4,
= ©HFC227ca 2002, 15.9, 2003, 16.9, 2004,
©HFC236fa 18.2, 2005, 19, 2006, 19.7, 2007,
21,2008, 21.6, 2009, 22.8, 2010,

©Agriculture and Other Land Use | 23.9)

<
Tags: G = | @ $ ¥ settings

2020.1.034 (64-Bit) Area: Freedonia  Analysis Registered to: ‘jason.veysey@sei-us.org” until June 16,2021 B:829 991 51 R:1 0:0




Emission results :

e Results can be shown for individual pollutants or summed to I I
show overall global warming potential (GWP) ) . -
_—
* LEAP includes GWP conversion factors from all IPCC assessment
reports
* Direct emissions from demand, supply, and non-energy branches S e e 4] =
can be displayed by branch, fuel, year, and other dimensions - N

€02 Equivalent

* For demand branches, indirect GHG emissions (supply-side
emissions attributable to final energy demands) can also be .
calculated

* In national models, projected air pollution emissions can be used P
in LEAP’s Integrated Benefits Calculator (LEAP-IBC) to quantify . l I I
impacts on human health, agriculture, and temperature -

Metric Tonnes

Million



Motivation for LEAP-IBC: Integrated climate and air
pollution assessments
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Air pollutants
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Non-methane Volatile Organic
Compounds (NMVOCs)

Greenhouse
Gases

SUSTAINABLE
DEVELOPMENT

GOALS

Black Carbon Methane (CH,) Carbon Dioxide (CO,)
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LEAP-IBC results
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Key results include:

Air pollutant concentrations by

origin (natural background, national
emissions, rest of world emissions)

Premature deaths and years of life
lost by pollutant, sex, age, disease,
indoor vs. outdoor exposure,
pollutant origin

Global temperature change due to
national emissions by pollutant

Economic costs of premature
mortality

Crop losses due to pollutant
concentrations (major cereal crops)



Mapping emissions

In addition to using charts and
tables to analyze emission results,
users can optionally display them on
maps

This feature is useful for identifying
emerging emission hotspots and for
tracking and monitoring progress on
reducing emission burdens faced

by different communities
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Emission mitigation assessment

LEAP modeling can play a
valuable role in emission
mitigation assessment

Supports analytical steps in
assessment process, allowing
guantification of impacts of
mitigation strategies

LEAP’s scenario-based
architecture aligns well with
typical assessment framework:
comparing mitigation options to
a baseline
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Using LEAP for mitigation assessment




Baseline scenarios

* Baseline scenarios are often termed “business-as-usual (BAU)” scenarios, but BAU needs to be carefully defined

* Does it include anticipated future changes? Does it include policies recently enacted? Recently announced? Does it only include policies
not specifically aimed at reducing emissions?

* There is no single commonly accepted definition

* |In principle, a baseline scenario should provide a plausible and consistent description of future developments in the absence
of explicit new mitigation policies

* Not a forecast of what will happen: future is inherently unpredictable
* Development of a baseline scenario is a critically important analytical and policy task
* Influences magnitude of emission benefits and relative cost of mitigation strategies
* It can be useful to have multiple baseline scenarios, e.g., with and without existing policies (to reveal their emission benefits)
* Not simply an extrapolation of past trends, a baseline scenario requires data and assumptions regarding factors such as:
*  Macroeconomic and demographic projections (e.g., population and GDP growth)
* Structural shifts in the economy (e.g., relative growth of agricultural, industrial, and services sectors)
* Planned investments and existing policies in individual sectors (e.g., power supply plans)

* Evolution of technologies and practices, including saturation effects, fuel switching, and adoption rates of new technologies (e.g., share of
households with air conditioning; use of combined heat and power in steel industry)



Developing mitigation scenarios

Mitigation scenarios reflect a future in which
explicit policies and measures are adopted to
reduce the sources (or enhance the sinks) of
emissions

Mitigation scenarios should take into account:

- Specific national and regional development
priorities, objectives, and circumstances

- Common but differentiated responsibilities of
countries

Mitigation scenarios should not simply reflect
current plans. Instead, they should assess what
would plausibly be achievable based on the
goals of the scenario

Possible framing of scenarios




Implementing mitigation scenarios in LEAP
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A common approach: measure-specific
“mini” scenarios combined into overall
mitigation strategies

Bottom-up / end-use

=) Demand
EHEI Household
EHEI Urban
EHEI Electrified
=) Refrigeration
..... 3 Existing
----- ¢ Efficient
=1+ Lighting
..... 3 Existing
----- .} Efficient
=7 Other Uses
L3 Al
=) Cooking
-4} Electric Stoves
-4 Natural Gas Sto
#-C3 Rural
-5 Industry
-2 Transport
+-5) Commercial

Hybrid / decoupled

EIIEI Demand

EIIEI Households

== Baseline

..... 24 Electricity
..... ¢ Matural Gas
..... i Fuel Oil

..... ioh Kerosene

=-= Policies

-3 Building Insulation

-5 Efficient Appliances

-1 Low Carbon Heating Fuels
-IC7) Solar Heating and Hot Water
=) Transport

=7 Baseline

..... it Gasoline

----- i Diesel

..... it} Ethanol

..... b Matural Gas

..... sof Jet Kerosene

=-5) Policies

-3 Public Transport

-I7) Low Carbon Fuels

-7 Efficient Vehicles

-3 Awiation Carbon Offsetting
-3 Industry

#-IC5) Agriculture

=051 Services




Assessing impact of mitigation scenarios

e Scenarios can be compared in terms of:

100-Vear GWP: Direct (At Point of Emissions) ~ | E | AuBmanches

* Emission savings
* Impacts on energy security

e Social impacts (e.g., development benefits or
drawbacks)

* Costs
e Technical feasibility of options
* Political plausibility

e LEAP facilitates such comparisons in Results view



Exercise 2: Energy
supply and emissions

modeling




Freedonia

Workshop Exercises 1 and 2:
Chapter 1 in Training Exercises document

(E3 YouTube **

Low Emissions Analysis Platform

Training Exercise #1

(Follow-along Video)

Training Exercises

(Now with links to video walk-throughs on LEAP YouTube Channel)
August 11th, 2020
Chris Malley, SEIl York

Updated for LEAP 2020
Introduced by Charlie Heaps, LEAP Developer

Charles Heaps, LEAP Developer

SEI Stockholm

SEI Stockholm

P Environment
4 Institute

These exercises are for use with LEAP2020 for Windows.
Download the latest version of LEAP from hitps.//\eap sei org/ before using these exercises.

https://www.youtube.com/watch?v=cW87IWDABgc

exercise_1 2 3 - LEAPTrainingExerciseEnglish2020.pdf


https://www.youtube.com/watch?v=cW87lWDABgc
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Saving and sharing models
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Installing an area from a .LEAP file overwrites
what’s in local LEAP areas repository

Be careful, you can lose work!
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One folder with multiple
files per area

One zipped file per area



