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Session 4: What Planning Looks Like
PART TWO - MODELING

Presenters: Maria Scheller, Molly Hellmut




IRRP Optimization - Considering
Scenarios, Risks, and Alternatives

Presenter: Maria Scheller




Integrated Resource Planning Process

IRRP
Modeling
Tool
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Risk Analysis and Scenarios

Characterize Characterize
existing potential
resources resources

Develop load
forecast

Determine Resource Needs to Serve Load
Solve for the New Resource Plan

Defining Scenarios
A Set of model inputs

e.g., load forecasts, fuel prices
and availability, technology
costs and availability, resource
availability, etc.

A Reference scenario

reflects generally expected or
likely forward conditions

A Alternative Scenario

alternative inputs that reflect
uncertainties/risks
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lllustrative Scenarios

Scenario 1

Reference load

Expected gas
price

Mild drought

Scenario 2

High load

Expected gas
price

Severe drought

Scenario 3

Low load

High gas
price

No drought
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Multiple Risk Scenarios

Scenario 1 Scenario 2 Scenario 3
Develop load Charjacfcerlze Charactgrlze Develop load Chargc_terlze Characttgrllze Develop load Char_ac_tenze Characttgrllze
forecast existing potential forecast existing potentia forecast existing potentia
resources resources resources resources resources resources
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Solve for the New Resource Plan

Solve for the New Resource Plan
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Solve for the New Resource Plan
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Defining Alternate Investment Portfolio

Strategies to Meet Requirements

A Business as usual strategy
e.g., least-cost investment strategy
A Alternative strategies, e.g.,
require 50% renewables in the resource mix by 2030
require 20% hydro
carbon emission limits

electricity import/export goals

lllustrative Strategies

Strategy A Strateqy B Strateqy C
Business as High renewable Foreign trade
usual generation expansion
iInvestment
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Assess Multiple Investment Portfolio
Strategies

Scenario 1 Scen:nu 2 ‘ | Scenario 3 |
Oulpuls 1 0utpuls 2 Oulp‘uts 3 ‘
Seenario 1 Scenario 2 | | Scenario 3 |
=== - L
Outpuls 1 Oulputs 2 Outputs 3 |
Seenario 1 Scenario 2 | | Scenario 3 |
Outpuls 1 Outputs 2 Outputs 3 ‘
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Metrics & Scoring

A For each portfolio strategy, metrics are evaluated, e.qg.,
Were the strategy goals met in each scenario
Net present value of revenue requirements
Wholesale power prices
Residential load served
Unserved energy
Build plan volatility
GHG emissions
A Metrics are appropriately weighted, statistically analyzed, and
combined to determine a score for each strategy
Strategies are ranked based on their scores

The resource plan of a highly-ranked strategy is more resilient
under different scenarios
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Least-Regrets Resource Plan

A The least-regrets resource plan is one which provides the highest
performance under the selected metrics

A We are working to derive such a resource plan for Ghana and Tanzania
based on jointly developed scenarios and metrics

Collaborative process
Collective input from Ghana and Tanzania stakeholders

Inputs, feedback, discussions from/with stakeholders is crucial

A The modeling tool is the foundation for getting to this stage (middle of
next year)

A Learning the I PM tool Il s the first
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Integrating Climate Risk and Resilience
into Modeling

Presenter: Molly Hellmuth




Methodology

A Crosscutting
Power System

A Quantitative
Modeling

A Qualitative
Assessment

TASK 7: Resilience Assessment

Forecasting Analysis

Climate, economic, demographic,
financial, regulatory, policy, and
technological change

Scenarios

TASK 3: Generation
Assessment
Climate, economic, demographic,

financial, regulatory, policy, and
technological change

Scenarios

TASKS 4 & 5:
Transmission and
Distribution System
Assessment
Climate, economic, demographic,

financial, regulatory, policy, and Scenarios
technological change

TASK 6: Integrated Least-cost Modeling

TASK 8: Integrated Power System Master Plan
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Risk and Resiliency: Climate Scenarios

A What are climate scenarios?

A plausible future climate, or the difference between some plausible future climate and
the present-day climate

Can be outputs of GCMs, analogues of past events, incremental changes
Climate scenarios are used in impact models. For example:
A Hydropower, supply and demand, load forecasting, transmission and distribution
A Scenario Choice
Recommendations based on preliminary analysis
Participatory exploration and discussion
A Potential scenarios

Increase in frequency and intensity of extremes: temperature, drought, flood
High or low emissions scenarios 1 projections of key climate variables

Monthly rainfall,
2060 from 1- 3°C maximum, and m|n|_mum
temperature projections

2040 Monthly temperature increase Increasingrequency of

El Nino events



Focus on Hydropower Modeling in Tanzania

One of more hydro-dependent
countries in Africa

Shift towards diversification
90% dependence (2002) A
35% (2016)

Source: Cole et al., 2012. Clim&eangeHydro Dependency and the
AfricanDam Boom
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Generation tracks rainfall

A Historical power rationing/black outiue tobelow
normal rainfall

500
400
300
200

100

. Curlnulatlive QeMarch Anomaly Rainfall [mm]
o
—
—
——
-
-
—
—
—
—
—
=
—

Hlringa ® Tanga m Morogoro

(% USA'D /lCF



Risk and Resiliency: Hydropower modeling

A Water Evaluation and
Planning (WEAP) model
Partnership with the

Stockholm Environment
Institute (SEI)

ICF and SEI will deliver the
model and provide training
A The outputs of WEAP feed
into IPM
A | P Mdpsmization will be
used to project future
hydropower builds
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