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1. What Is Energy Resource Management?

Aspect Description

The systematic planning, allocation, monitoring, and optimization of energy sources
Definition (fossil, renewable, nuclear, and emerging) to meet societal and industrial demand

sustainably.
| Deliver reliable, affordable, and environmentally responsible energy while minimizing
Goa waste and emissions.
Scope Includes resource assessment, supply?chain logistics, demand?side management,

policy & regulation, technology selection, and performance analytics.

2. Key Components

Component Core Functions Typical Tools
Resource Identify quantity, quality, and GIS mapping, geological surveys,
Assessment accessibility of energy sources. resource?modeling software.

_ ) _ _ Capacity?expansion models,
Supply?Side Design extraction, generation, L _ _
) o optimization algorithms, lifecycle
Planning and transmission infrastructure. _
analysis.
Shape consumption patterns Smart meters, demand?response

Demand?Side . . -
through pricing, incentives, and  platforms, building?energy?
Management (DSM)

technology. management systems (BEMS).
Storage & Buffer variability, provide backup, Batteries, pumped hydro, compressed
Flexibility and balance grids. air, thermal storage, hydrogen.

_ i Carbon pricing, renewable portfolio
, ) Set standards, incentives, and o
Policy & Regulation _ ) standards (RPS), permitting
compliance requirements.
frameworks.

Monitoring & Track performance, emissions, = SCADA, energy?management software,
Reporting and cost metrics. sustainability dashboards.
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3. Energy Resource T)Mmglam@mtent Challenges

Resource Advantages Management Challenges
Fossil Fuels (coal, oil, High energy density, mature  Emissions, price volatility, finite
natural gas) infrastructure. reserves, geopolitical risk.
Renewables (solar, wind, . o Intermittency, site?specific

Low marginal emissions, S _
hydro, geothermal, . ) » resource variability, land use, grid
_ increasingly cost?competitive. _

biomass) integration.

High capital cost, waste disposal,

Nuclear Stable baseload, low CO?. safety perception, regulatory
hurdles.
_ Potential for deep Technology readiness,
Emerging (hydrogen, ocean o _
) decarbonization, sector infrastructure gaps, cost
thermal, advanced biofuels) _ _
coupling. uncertainty.

4. Decision?Making Framework

1. Define Objectives — reliability, cost, emissions, social acceptance.
2. Collect Data — resource inventories, demand forecasts, market prices, regulatory limits.
3. Model Scenarios — use tools such as:
o LEAP (Long?Range Energy Alternatives Planning)
o PLEXOS (production cost modeling)
o HOMER (micro?grid optimization)
4. Evaluate Trade?offs — apply multi?criteria analysis (MCA) or Pareto optimization.
5. Select Portfolio — mix of resources that best satisfies objectives.
6. Implement & Monitor — deploy assets, integrate control systems, and track KPIs.

5. Core Performance Indicators (KPIs)

KPI Unit What It Shows
Levelized Cost of Energy (LCOE) $/MWh Average cost to generate electricity over asset life.

Capacity Factor % Ratio of actual output to maximum possible output.
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KPI Unit What It Shows

Carbon Intensity Man ag em ent

Page 3 | Back to Ynet StudyHub


https://ynetstudyhub.com
https://ynetstudyhub.com

