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Course Description

The Applied Energy Analyst program equips investment professionals with the analytical frameworks,
industry knowledge, and financial modeling skills required to evaluate opportunities across the global
energy sector. Designed for CFA charterholders and candidates seeking domain expertise beyond
generalist training, the curriculum bridges the gap between academic finance and the specialized
demands of energy equity research, credit analysis, and portfolio management.

Participants will develop fluency in the physical and commercial realities that drive value creation
across each segment of the energy value chain. The program begins by establishing how upstream
exploration economics, midstream infrastructure constraints, and downstream refining margins
interconnect within the GICS energy classification, then examines each sub-industry with the depth
required to construct original investment theses. Readers will learn to interpret reserve reports, model
drilling contractor dayrates through commodity cycles, evaluate refinery complexity and crack spread
dynamics, and assess the recontracting risks embedded in midstream tariff structures.

The curriculum has a focus on the energy transition and on emerging technologies reshaping capital
allocation decisions. Participants will analyze the unit economics of green and blue hydrogen
production, evaluate carbon capture projects as infrastructure assets with contracted revenue streams,
and assess the strategic rationale behind integrated oil company investments in wind, solar, and
low-carbon fuels. The program treats these technologies not as abstractions but as investable assets
requiring rigorous financial analysis.

A dedicated module on energy derivatives provides the contract-level knowledge necessary to
understand hedging programs, interpret futures curves, and incorporate commodity price risk into
fundamental analysis. Participants will learn to read term structure signals, construct processing
spreads, and evaluate how derivative exposures affect corporate cash flows and credit profiles.

Upon completion, participants will possess the technical vocabulary to engage credibly with
management teams, the modeling intuition to stress-test investment cases under multiple commodity
scenarios, and the contextual judgment to position energy exposures within broader portfolios. The
program prepares analysts to generate differentiated insights in a sector where specialized knowledge
remains a durable competitive advantage.



Course Structure

The Applied Energy Analyst curriculum comprises 14 readings organized into three examination
groups:

Exam 1 covers the Energy Sector overview and the four oil and gas sub-industries where hydrocarbons
flow from reservoir to end market: Exploration & Production, Refining & Marketing, Storage &
Transportation, and Integrated Oil & Gas.

Exam 2 addresses the service and support ecosystem: Oil & Gas Drilling, Oil & Gas Equipment &
Services, and Coal & Consumable Fuels, alongside a dedicated reading on Derivatives Trading for the
US Energy Sector.

Exam 3 focuses on the technologies reshaping energy markets: Understanding Hydrogen,
Understanding Carbon Capture and Sequestration, Understanding Small Nuclear Reactors,
Understanding Liquefied Natural Gas, and Understanding Wind and Solar.

Examination Philosophy

We have deliberately rejected the single-exam, pass/fail architecture common to professional
certifications. That model rewards breadth over depth and encourages candidates to optimize for "good
enough to pass" rather than genuine expertise. By distributing content across three equally weighted
examinations, with a 75% average required to pass, the program promotes the deep learning and
retention that distinguishes specialists from generalists.

It is our intention to allow ‘anytime’ sitting for an exam. You sit for each exam when you are ready, not
when a calendar dictates. This flexibility exists because the program's purpose is to produce
expert-level analysts, not to administer a credentialing process. Excellence, not scheduling
convenience, is the objective.

Assessment Design

The question bank and mock examinations are written exclusively at the Analysis and Evaluation levels
of Bloom's Taxonomy. You will not memorize your way through this material. Recall, Understanding,
and Application, the lower cognitive domains, are precisely where AI performs competently. Only by
operating in the metacognitive domain do you become an expert who leverages AI rather than one
made redundant by competitors who do.

Access and Pricing

The content in already available within the Applied Analysis module of the Applied Level on
markmeldrum.com (Energy Sector of the Sector Studies section). A subscription to Applied Analysis is
necessary. Subscription pricing:

• Standard access: 425 USD

• CFA community (candidate or charterholder): 325 USD

• Current markmeldrum.com subscriber: 275 USD



This is a one-time payment for lifetime access. As the Applied Analyst program expands to additional
industries, such as Metals and Mining, Real Estate, Chemicals, and Transportation to name a few, your
subscription will include all future content at no additional cost.

The Applied Energy Analyst course is also available as a stand-alone module:

• Full access: 195 USD

• CFA Community (candidate or charterholder): $155

Examination fees are paid when you schedule each sitting. We use an outside proctor for exam validity:
75 USD per exam.

We do recognize that some people prefer to have PDF copies of the content rather than access the
readings through the website. A PDF of the complete textbook (~1100 pages) can be found here:
https://7584408165302.gumroad.com/l/inpsex
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Energy (GICS – 10) 

Energy Sector: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain how the upstream, midstream, and downstream segments of the energy value 
chain differ in their revenue drivers, cost structures, and commodity price exposure. 

2. Evaluate the impact of cyclicality and operating leverage on energy company earnings 
across different commodity price environments. 

3. Compare the strategic positioning, governance constraints, and capital allocation 
priorities of national oil companies, international oil companies, and independent 
producers. 

4. Interpret futures curve structures (contango and backwardation) and assess their 
implications for storage economics, inventory management, and hedging strategies. 

5. Analyze how regional pricing differentials and transportation bottlenecks affect realized 
prices and producer netbacks across geographic markets. 

6. Assess the role of OPEC+ supply management decisions in influencing global crude oil 
prices and the strategic dynamics between OPEC+ and U.S. shale producers. 

7. Evaluate how differences in energy intensity across economies affect the relationship 
between GDP growth and incremental energy demand by region. 

8. Analyze the impact of evolving carbon pricing regimes, regulatory divergence, and 
policy uncertainty on project economics and capital allocation decisions. 

9. Compare strategic responses to energy transition pressures across major integrated oil 
companies, distinguishing between diversification-oriented and hydrocarbon-focused 
approaches. 

10. Evaluate a company's capital allocation framework, including the trade-offs between 
reinvestment, shareholder returns, and energy transition investments under different 
commodity price scenarios. 

11. Assess how the shift from specialist to generalist investors has altered valuation 
dynamics, shareholder expectations, and the metrics used to evaluate energy equities. 

12. Construct a sensitivity analysis framework that links commodity price volatility, cost 
structure characteristics, and hedge positions to forecast earnings and free cash flow 
outcomes. 

13. Incorporate transition risk, stranded asset exposure, and ESG factors into valuation 
models using scenario analysis or adjusted discount rates. 

14. Distinguish among the key risk categories affecting energy companies, including 
commodity, regulatory, operational, geopolitical, and transition risks, and evaluate their 
relative materiality by business segment. 

15. Evaluate the competitive positioning of energy companies across regions by assessing 
cost structure, policy alignment, portfolio mix, and access to capital. 
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Oil & Gas Drilling (GICS – 10101010) 
 

Oil & Gas Drilling: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain the derived demand relationship between commodity prices, E&P capital 
budgets, and drilling activity, including the lag structure differences between onshore and 
offshore segments. 

2. Distinguish between drilling contractors, equipment and services providers, and E&P 
companies in terms of revenue drivers, risk exposure, and appropriate valuation metrics. 

3. Compare the operational, capital intensity, and contract structure characteristics of 
onshore versus offshore drilling, and assess how these differences affect financial 
statement profiles and analytical approaches. 

4. Evaluate rig specification tiers (SCR, AC, super-spec for onshore; standard versus high-
spec jack-ups; sixth versus seventh-generation floaters) and assess how the two-tiered 
market structure affects competitive positioning and fleet valuation. 

5. Analyze utilization threshold dynamics and their non-linear relationship to dayrate 
pricing power, distinguishing between marketed fleet, active fleet, and total fleet when 
calculating utilization metrics. 

6. Assess the economics of stacking decisions (warm-stack versus cold-stack) and 
reactivation hurdles, and evaluate their implications for supply response timing and 
market cycle duration. 

7. Interpret dayrate architecture components (base dayrate, mobilization fees, standby 
rates, performance bonuses) and evaluate contract structures (long-term versus spot) in 
terms of revenue visibility, repricing exposure, and backlog quality. 

8. Construct a backlog waterfall analysis incorporating contract rolloff schedules, weighted 
average remaining contract life, and recontracting assumptions to forecast revenue and 
assess repricing risk. 

9. Analyze the cost structure of drilling operations (labor, maintenance, insurance, fuel, 
logistics) and evaluate how operating leverage magnifies margin sensitivity to utilization 
and dayrate changes. 

10. Calculate sustaining versus growth capital requirements and assess how survey cycles, 
equipment replacement, and reactivation investments affect free cash flow generation 
across market conditions. 

11. Evaluate balance sheet strength using leverage metrics, liquidity analysis, and covenant 
headroom, incorporating the impact of borrowing base mechanics and refinancing risk on 
financial flexibility. 

12. Assess the competitive implications of industry consolidation, barriers to entry and exit, 
and the lessons from the 2014-2016 and 2020 restructuring waves for evaluating current 
industry structure and capital discipline durability. 

13. Apply valuation methodologies appropriate to cycle positioning, including normalized 
EV/EBITDA, rig-by-rig net asset value, and sum-of-the-parts analysis, adjusting for fleet 
quality, contract coverage, and balance sheet strength. 



 

 

14. Interpret key performance indicators (revenue efficiency, mechanical availability, non-
productive time, safety metrics) and assess their relationship to dayrate premiums, 
customer relationships, and operational differentiation. 

15. Construct investment theses incorporating market-driven catalysts, company-specific 
advantages, and valuation considerations, identifying the key debates (cycle timing, 
energy transition impact, capital discipline durability) that drive drilling investment 
outcomes. 
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Oil & Gas Equipment & Services (GICS – 10101020) 
 

Oil & Gas Equipment & Services: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain the derived demand relationship linking commodity prices to OFS revenue 
through E&P capital budgets, including the lag structure between price movements, 
budget approvals, and service activity across short-cycle (onshore) and long-cycle 
(offshore) segments. 

2. Distinguish among the three layers of the OFS value chain (upstream services, 
equipment manufacturing, EPC) and assess how capital intensity, contract structures, and 
risk profiles differ across each layer. 

3. Analyze cyclicality patterns in OFS, including amplified volatility from operating 
leverage, sequencing effects across service segments (early-cycle versus late-cycle 
winners), and utilization threshold dynamics that govern pricing power. 

4. Evaluate drilling and well services economics (directional drilling, MWD/LWD, mud 
engineering, casing installation), identifying the revenue drivers (well depth, trajectory 
complexity, formation severity) and cost structures that determine segment margins. 

5. Assess completion and stimulation economics, including the relationship between frac 
intensity metrics (stages per well, proppant loading, lateral length) and service revenue, 
and analyze how fleet utilization thresholds create non-linear pricing dynamics. 

6. Interpret subsea systems economics, including the cost drivers for subsea trees, 
manifolds, umbilicals, and SURF installations, and evaluate how lead times, vessel 
scarcity, and water depth affect pricing and margin profiles. 

7. Analyze EPC contract structures (lump-sum turnkey, cost-reimbursable, target-cost) and 
evaluate how risk allocation affects margin profiles, cash flow timing, and the 
appropriate discount rates for each contract type. 

8. Distinguish between multi-client and proprietary seismic business models, assessing how 
pre-funding ratios, library amortization, and basin prospectivity affect revenue 
recognition, balance sheet risk, and valuation approaches. 

9. Evaluate the counter-cyclical characteristics of MMO (Maintenance, Modifications, and 
Operations) services, including how regulatory-mandated intensity, installed asset base, 
and asset age create revenue stability relative to exploration-driven segments. 

10. Compare integrated service companies versus niche specialists in terms of capital 
intensity, margin profiles, technology differentiation, and appropriate valuation multiples, 
assessing the strategic trade-offs of each business model. 

11. Construct segment-appropriate revenue models using activity-based drivers (rig count, 
wells completed, frac stages, backlog conversion schedules, vessel utilization), 
distinguishing between pass-through costs and value-added margins. 

12. Analyze backlog dynamics and book-to-bill ratios for subsea and EPC companies, 
incorporating conversion schedules and award pipelines to forecast revenue recognition 
timing and assess forward visibility. 

13. Evaluate capital expenditure requirements across OFS segments, distinguishing 
sustaining capex (fleet maintenance, survey costs) from growth capex (newbuild vessels, 



 

 

capacity expansion), and assess how multi-client library capitalization affects cash flow 
analysis. 

14. Assess technology differentiation as a source of pricing power, including the role of R&D 
intensity in sustaining competitive advantage, the decay dynamics of patent-protected 
margins, and the valuation implications of technology obsolescence risk. 

15. Construct investment theses incorporating cycle timing considerations, balance sheet 
resilience, and segment mix, differentiating between short-cycle providers (high beta, 
rapid repricing) and long-cycle providers (backlog visibility, delayed response) when 
evaluating risk-adjusted returns. 
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Oil & Gas Exploration and Production (GICS – 10102020) 
 

Oil & Gas Exploration & Production: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain the derived demand and direct commodity exposure characteristics of the E&P 
business model, including the interaction between capital intensity, natural production 
decline, and cyclicality that creates the "treadmill effect" requiring continuous 
reinvestment to maintain production. 

2. Analyze crude oil quality differentials based on API gravity and sulfur content, and 
evaluate how product mix (crude oil, condensate, dry gas, wet gas, NGLs) affects 
revenue realization, basis differentials, and netback calculations relative to benchmark 
prices. 

3. Distinguish among proved (1P), probable (2P), and possible (3P) reserves and between 
contingent and prospective resources, applying the SPE-PRMS framework to assess 
reserve quality, development risk, and appropriate valuation discount rates for each 
category. 

4. Calculate and interpret reserve life index (RLI) and reserve replacement ratio (RRR), 
evaluating organic versus acquired reserve additions and assessing the sustainability of a 
company's production base across commodity cycles. 

5. Compare conventional and unconventional resource development models, analyzing 
how reservoir quality metrics (porosity, permeability, recovery factor) translate into well-
level economics, decline curve characteristics, and capital efficiency differences. 

6. Evaluate exploration risk using portfolio approaches, assessing wildcat success rates, 
appraisal requirements, and the risk management techniques (farm-outs, joint ventures, 
probability-weighted resource estimates) that balance discovery upside against capital 
loss potential. 

7. Analyze drilling and completion economics, including the relationship between well 
architecture (vertical, directional, horizontal), lateral length, completion intensity (stage 
count, proppant loading), and well-level returns across different rig types and basin 
contexts. 

8. Interpret production decline curves using Arps decline models (exponential, hyperbolic, 
harmonic), constructing type curves to forecast production profiles, estimate ultimate 
recovery, and assess the capital intensity required to offset base decline rates. 

9. Evaluate secondary and tertiary recovery economics, including waterflooding 
mechanics, CO₂ flooding economics (including Section 45Q credits), and the conditions 
under which enhanced oil recovery investments generate attractive incremental returns. 

10. Distinguish between successful efforts and full cost accounting methods, analyzing how 
each approach affects reported earnings volatility, asset carrying values, impairment 
triggers, and comparability across E&P companies. 

11. Compare royalty-and-tax fiscal regimes with production sharing agreements, evaluating 
how each structure affects reserve booking (gross versus net entitlement), cash flow 
timing, price sensitivity, and appropriate valuation approaches. 



 

 

12. Calculate and interpret key E&P cost and return metrics including finding and 
development cost (F&D), all-in sustaining cost, recycle ratio, and return on capital 
employed (ROCE), distinguishing between half-cycle and full-cycle economics for 
investment decisions. 

13. Construct E&P valuations using multiple approaches (comparable company analysis 
with EV/EBITDA, EV/production, EV/reserves; net asset value with risk-adjusted 
discount rates by reserve category; PV-10), reconciling differences and selecting 
appropriate methodologies based on company characteristics. 

14. Assess hedging program effectiveness, evaluating swap, collar, and futures structures in 
terms of cash flow protection, upside participation, covenant support, and the trade-offs 
between earnings certainty and commodity price exposure. 

15. Evaluate stranded asset risk and energy transition exposure, analyzing how reserve life, 
carbon intensity, regulatory trajectory, and capital market access constraints affect long-
term asset viability and appropriate discount rates for E&P investments. 
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Oil and Gas Refining and Marketing (GICS – 10102030) 
 

Oil & Gas Refining & Marketing: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain how cyclicality, capital intensity, and operating leverage interact to create 
earnings volatility in refining, and how vertical integration with marketing can stabilize 
cash flows. 

2. Evaluate a refinery's feedstock advantage by analyzing crude slate flexibility, access to 
discounted crude grades, and the relationship between API gravity, sulfur content, and 
processing requirements. 

3. Interpret the Nelson Complexity Index as a measure of refinery sophistication and 
assess its implications for margin capture, crude flexibility, and competitive positioning. 

4. Analyze how refinery configuration, secondary conversion units, and product yield 
flexibility enable refiners to optimize output in response to seasonal demand patterns and 
margin differentials. 

5. Calculate and interpret crack spreads as a proxy for refining margins, distinguishing 
between benchmark spreads and company-specific gross refining margins. 

6. Assess how refinery utilization rates, turnaround schedules, and seasonal fuel 
specification transitions (such as RVP adjustments) affect throughput, operating costs, 
and quarterly earnings patterns. 

7. Compare the economic characteristics and margin stability of wholesale marketing 
versus retail marketing, including the role of non-fuel revenue in retail profitability. 

8. Analyze the impact of inventory accounting methods (FIFO versus LIFO) on reported 
earnings and working capital during periods of commodity price volatility. 

9. Evaluate the sources of competitive advantage in refining and marketing, including asset 
complexity, logistical integration, geographic positioning, and brand value. 

10. Assess how environmental regulations, carbon pricing mechanisms, and fuel 
specification mandates affect refinery economics, capital requirements, and long-term 
asset viability. 

11. Analyze strategic refinery conversion initiatives (such as renewable diesel and 
sustainable aviation fuel production) and evaluate their implications for margin 
diversification, feedstock risk, and policy-driven revenue streams. 

12. Compare regional refining economics across North America, Europe, Asia-Pacific, and 
the Middle East, identifying structural advantages and disadvantages related to crude 
access, demand growth, and regulatory exposure. 

13. Construct a valuation framework for refining and marketing companies using enterprise 
value multiples, mid-cycle margin normalization, and key operating metrics such as 
utilization, throughput, and ROCE. 

14. Evaluate the investment case for refining and marketing companies by integrating 
commodity cycle positioning, capital intensity, energy transition optionality, and ESG 
considerations. 

15. Assess how integrated majors and independent refiners differ in strategic priorities, 
margin exposure, capital allocation, and positioning for long-term demand shifts. 
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Oil and Gas Storage and Transportation (GICS – 10102040) 
 

Oil & Gas Storage & Transportation: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain how midstream operators' fee-based revenue models provide insulation from 
commodity price volatility while creating exposure to volume and recontracting risk. 

2. Distinguish among contract structures used in midstream agreements, including take-or-
pay, minimum volume commitments, acreage dedications, and percent-of-proceeds 
arrangements, and assess their implications for revenue stability and counterparty risk. 

3. Evaluate how basis differentials between production basins and pricing hubs affect 
shipper economics and influence the commercial value of pipeline capacity. 

4. Compare the operational characteristics, capital intensity, and investment considerations 
of different storage types, including depleted reservoirs, aquifers, and salt caverns. 

5. Analyze the impact of contango and backwardation market structures on the economics 
of crude oil and natural gas storage. 

6. Interpret the cost structure and operating leverage inherent in midstream assets and 
explain how changes in throughput volumes affect EBITDA margins. 

7. Assess recontracting risk for midstream assets by evaluating contract maturity profiles, 
competitive alternatives available to shippers, and basin production outlooks. 

8. Explain the regulatory frameworks governing U.S. interstate pipelines, including FERC 
cost-of-service ratemaking, the oil pipeline indexing methodology, and the certificate 
process for natural gas pipeline construction. 

9. Evaluate capacity expansion alternatives, including looping, compression additions, and 
drag reducing agents, based on cost, timing, and suitability for addressing infrastructure 
constraints. 

10. Calculate and interpret key midstream financial metrics, including distributable cash 
flow, distribution coverage ratio, and free cash flow yield, and assess their implications 
for distribution sustainability. 

11. Compare EV/EBITDA valuation multiples across midstream subsectors and explain the 
factors, such as contract quality, regulatory structure, and growth profile, that justify 
valuation premiums or discounts. 

12. Assess the impact of methane emissions regulations and voluntary certification programs 
on midstream operating costs, capital requirements, and competitive positioning. 

13. Evaluate the strategic positioning of midstream operators for energy transition 
opportunities, including carbon capture and storage, hydrogen infrastructure, and 
renewable natural gas. 

 
Table of Contents: 
 
Section 1: Industry Overview 

1.1 Defining the Midstream Segment 
1.2 Evolution of the Sector 



 

 

1.3 Positioning Within the Energy Value Chain 
1.4 Key Business Model Characteristics 

Section 2: Infrastructure Types and Technical Concepts 
2.1 Crude Oil Pipelines 
2.2 Crude Oil Storage and Hub Infrastructure 
2.3 Natural Gas Pipelines and Compression 
2.4 Natural Gas Storage 
2.5 Natural Gas Liquids Infrastructure 
2.6 Refined Products Pipelines and Terminals 
2.7 LNG Infrastructure 
2.8 Marine Terminals, Rail, and Produced Water 

Section 3: Operations and Integrity 
3.1 Operational Control Systems 
3.2 Pipeline Integrity Management 
3.3 Leak Detection and Environmental Protection 
3.4 Capacity Expansion Alternatives 

Section 4: Regulatory Environment 
4.1 U.S. Federal Regulation of Natural Gas Pipelines 
4.2 U.S. Federal Regulation of Oil Pipelines 
4.3 Pipeline Safety Regulation 
4.4 Canadian Regulatory Framework 
4.5 Permitting Risk and Project Development 

Section 5: Commercial Framework 
5.1 Contract Structures and Revenue Models 
5.2 Tariff Mechanics 
5.3 Nomination, Scheduling, and Capacity Management 
5.4 Recontracting Risk 

Section 6: Financial Characteristics 
6.1 Revenue and Cost Dynamics 
6.2 Capital Investment and Returns 
6.3 Capital Structure and Funding 
6.4 Key Performance Indicators 
6.5 Asset Impairment Risks 

Section 7: Valuation and Financial Statement Analysis 
 7.1 Enterprise Value to EBITDA Analysis 
 7.2 Distributable Cash Flow and Coverage Analysis 
 7.3 Free Cash Flow Analysis 
 7.4 Sum-of-the-Parts Valuation 
 7.5 Discounted Cash Flow Analysis 
 7.6 Comparable Company Analysis 
 7.7 Financial Statement Interpretation 
 7.8 Non-GAAP Metrics and Reconciliation 
 7.9 MLP-Specific Accounting Considerations 
 7.10 Valuation in Transaction Context 



 

 

Section 8: Risk Factors and Due Diligence 
 8.1 Volume and Throughput Risk 
 8.2 Counterparty and Credit Risk 
 8.3 Regulatory and Permitting Risk 
 8.4 Cybersecurity Risk 
 8.5 Operational and Integrity Risk 
 8.6 Recontracting and Pricing Risk 
 8.7 Energy Transition and Stranded Asset Risk 
 8.8 Financial and Capital Structure Risk 
 8.9 Due Diligence Framework 
Section 9: ESG Considerations and Energy Transition 
 9.1 Environmental Considerations 
 9.2 Social Considerations 
 9.3 ESG Reporting and Disclosure 
 9.4 Carbon Capture, Utilization, and Storage 
 9.5 Hydrogen Infrastructure 
 9.6 Renewable Natural Gas 
 9.7 Energy Transition Strategic Positioning 
 9.8 Investment Implications 
Section 10: Competitive Landscape and Investment Universe 
 10.1 Major Publicly Traded Operators 
 10.2 Canadian Operators 
 10.3 Basin-Level Competition 
 10.4 Private Equity and Infrastructure Funds 
 10.5 Investment Vehicles and Structures 
 10.6 M&A and Consolidation Trends 
 10.7 Investment Considerations 
 10.8 Screening and Due Diligence 
Appendix A: Glossary of Key Terms 
Appendix B: Basin Infrastructure Profiles 

  
 
 
 
 
 
 
 
 
 
 



 

 

Integrated Oil & Gas (GICS – 10102010) 
 

Integrated Oil & Gas: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain how vertical integration across upstream, midstream, downstream, and 
chemicals segments creates portfolio diversification and counter-cyclical earnings 
stability for integrated oil and gas companies. 

2. Evaluate the scale advantages available to integrated majors, including lower cost of 
capital, procurement economies, government negotiating leverage, and trading and 
optimization capabilities. 

3. Compare the strategic objectives, governance structures, capital allocation priorities, and 
disclosure practices of international oil companies (IOCs) and national oil companies 
(NOCs). 

4. Analyze joint venture and partnership structures between IOCs and NOCs, including the 
allocation of price, volume, cost, and political risk across different contract types 
(concessions, production-sharing contracts, and risk-service contracts). 

5. Contrast the strategic responses to energy transition pressures among integrated majors, 
distinguishing between hydrocarbon-focused strategies, multi-energy diversification, and 
aggressive low-carbon pivots. 

6. Evaluate an integrated company's capital allocation framework, including the trade-offs 
among upstream reinvestment, shareholder returns, balance sheet management, and 
energy transition investments. 

7. Assess how the shift from specialist to generalist investors has altered valuation 
dynamics, the metrics prioritized by the market, and the strategic communication 
requirements for integrated companies. 

8. Construct a sum-of-the-parts valuation for an integrated oil and gas company, applying 
appropriate methodologies and multiples to upstream (risked NAV), downstream (mid-
cycle EBITDA), chemicals, trading, and low-carbon segments. 

9. Calculate mid-cycle downstream EBITDA by adjusting benchmark crack spreads for 
capture rates, refinery complexity, regional cost factors, and compliance obligations. 

10. Analyze how regional refining strategies - rationalization in Europe versus expansion in 
advantaged U.S. Gulf Coast hubs - reflect different assumptions about long-term demand, 
margin sustainability, and transition risk. 

11. Evaluate the role of petrochemicals as a structural growth driver and margin-
enhancement strategy, including the importance of feedstock advantage, integration 
synergies, and exposure to plastic waste regulation. 

12. Assess the credibility and sustainability of dividend policies by analyzing free cash flow 
coverage at conservative commodity price decks, breakeven thresholds, and net debt 
constraints. 

13. Evaluate how ESG, regulatory, and reputational risks, including litigation exposure and 
activist pressure, can compress valuation multiples independent of near-term cash flow 
performance. 



 

 

14. Compare the competitive positioning, regional asset exposure, and transition strategies 
of major integrated companies, explaining how these factors create distinct investment 
cases. 

15. Integrate scenario analysis into valuation by modeling the impact of accelerated 
decarbonization, refining margin compression, and capital reallocation on consolidated 
free cash flow and valuation multiples. 
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Coal & Consumable Fuels (GICS – 10102050) 
 

Coal & Consumable Fuels: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Distinguish between thermal and metallurgical coal based on their physical properties, 
industrial applications, and market dynamics, and explain why this distinction is the most 
consequential segmentation in coal markets. 

2. Evaluate how coal quality specifications, including calorific value, sulfur content, and 
ash content, affect pricing through discount curves and quality adjustment formulas in 
seaborne thermal coal markets. 

3. Compare the four grades of metallurgical coal (hard coking coal, semi-soft coking coal, 
PCI coal, and anthracite) in terms of their roles in blast furnace steelmaking and their 
relative pricing relationships. 

4. Interpret global coal pricing benchmarks (Newcastle, API2, API4, HCC FOB Australia) 
and explain how freight differentials, basis spreads, and contract structures affect realized 
prices for export-oriented producers. 

5. Analyze the trade-offs between surface and underground mining methods, including 
stripping ratios, recovery factors, capital intensity, and operating leverage, and their 
implications for cost structure and margin sensitivity. 

6. Assess the lifecycle stages of a coal project from exploration through reclamation, 
identifying the risk profile, capital requirements, and appropriate valuation methodology 
for each stage. 

7. Explain how transportation economics, including rail tariffs, port throughput fees, and 
ocean freight, function as a determinant of delivered cost competitiveness in seaborne 
coal markets. 

8. Evaluate the divergent demand trajectories for coal in OECD economies versus 
emerging markets, and explain how electrification, decarbonization policies, and energy 
security considerations shape regional consumption patterns. 

9. Calculate and interpret key cost metrics including C1 cash cost, all-in sustaining cost 
(AISC), and finding and development (F&D) cost, and explain how these metrics relate 
to mine-level profitability and reserve replacement. 

10. Distinguish between full-cycle and half-cycle economics in coal mining and explain 
why reliance on half-cycle metrics can overstate profitability and obscure capital 
allocation decisions. 

11. Construct a reserve depletion schedule linking remaining reserves to production 
capacity, and explain how changes in economic cut-offs, strip ratios, or wash-plant yield 
affect reserve estimates and cost trajectories over time. 

12. Apply DCF, NAV, and comparable multiple (EV/EBITDA, P/NAV, EV/ton) 
methodologies to value coal assets, adjusting for differences in reserve quality, remaining 
life, and regional risk. 

13. Assess the impact of ESG-driven capital constraints, reclamation liabilities, and 
regulatory uncertainty on coal company valuations, financing access, and capital return 
strategies. 



 

 

14. Evaluate the role of China and India as demand balancers in global coal markets, 
including how their import policies, stockpiling behavior, and domestic production 
constraints affect seaborne benchmark pricing. 
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Understanding Hydrogen 

Understanding Hydrogen: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain why hydrogen is an energy carrier rather than a primary energy source and 
identify the three principal drivers - input energy cost and utilization, logistics and 
product form, and carbon intensity - that determine hydrogen project economics. 

2. Compare the operational characteristics, capital costs, and optimal use cases of the three 
commercial electrolyzer technologies (alkaline, PEM, and solid oxide), including their 
response to variable renewable power and critical materials exposure. 

3. Evaluate blue hydrogen project economics by analyzing the feedstock cost stack, capture 
rate and boundary definitions, CO₂ transport and storage tariffs, and upstream methane 
leakage implications for lifecycle carbon intensity. 

4. Distinguish between compression, liquefaction, and ammonia conversion as hydrogen 
conditioning and transport options, and calculate the energy penalties and capital 
requirements that convert at-gate cost to delivered cost. 

5. Assess the bankability of hydrogen off-take structures by comparing captive (behind-the-
fence) models with industrial-gas merchant models in terms of counterparty risk, contract 
tenor, volume exposure, and logistics complexity. 

6. Analyze the conditions under which hydrogen could transition from bilateral contracting 
to commodity-style trading, including the infrastructure, standardization, and liquidity 
requirements for hub-based price discovery. 

7. Evaluate hydrogen demand across end-use segments - refining, ammonia, steel 
(DRI/EAF), heavy transport, and sustainable aviation fuel - by assessing technical fit, 
delivered-cost competitiveness versus incumbents, and bankable contract availability. 

8. Calculate total cost of ownership for fuel-cell heavy-duty vehicles versus diesel and 
battery-electric alternatives and determine the delivered hydrogen price required for cost 
parity under varying duty-cycle assumptions. 

9. Construct a levelized cost of hydrogen (LCOH) model for green and blue pathways, 
incorporating electricity or gas costs, capital recovery factors, fixed and variable 
operating expenses, and logistics adders to derive delivered cost per kilogram. 

10. Interpret carbon-intensity calculations for green and blue hydrogen, including the 
treatment of grid emissions factors, temporal matching requirements, capture-rate 
boundaries, and upstream methane using appropriate global warming potential horizons. 

11. Evaluate the structure and value of hydrogen incentive mechanisms - production credits, 
capital grants, contracts-for-difference, and storage credits - and model their impact on 
project cash flows, including eligibility thresholds, timing, duration, and stacking rules. 

12. Assess permitting and schedule risk for hydrogen and CO₂ infrastructure projects, 
including Class VI well permits, pipeline rights-of-way, community opposition, and the 
financial impact of delays on carrying costs and incentive eligibility. 

13. Apply project-level DCF and platform-level sum-of-the-parts (SOTP) valuation 
methodologies to hydrogen companies, selecting appropriate metrics (EV/CFADS, 
EV/EBITDA, probability-weighted NAV) based on business model and contract 
coverage. 



 

 

14. Explain how carbon-intensity eligibility affects cost of capital and valuation, and 
identify the contract, policy, and operational milestones that drive re-rating in public 
hydrogen equities. 

15. Evaluate risk-transfer instruments available to hydrogen projects, including commodity 
hedges, CfD backstops, stack-performance warranties, CO₂ permanence insurance, and 
off-taker credit insurance, and their implications for project bankability and valuation. 

16. Compare regional hydrogen market characteristics across North America, Europe, 
Middle East/North Africa, Asia-Pacific, and Latin America in terms of resource quality, 
policy frameworks, infrastructure readiness, and positioning as production or demand 
centers. 
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Understanding Carbon Capture and Sequestration 
 

Understanding Carbon Capture and Sequestration: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain why CCS cash flows exist primarily because of policy, compliance obligations, 
and customer decarbonization mandates rather than intrinsic CO₂ commodity value and 
identify the conditions under which captured tonnes convert into investable revenue. 

2. Distinguish among the three investable CCS services - Capture-as-a-Service, Transport-
as-a-Service, and Storage-as-a-Service - by revenue mechanics, cost drivers, contract 
structures, and risk profiles. 

3. Evaluate the role of hub-and-spoke clustering in CCS economics, including how shared 
infrastructure affects unit costs, utilization, bankability, counterparty diversification, and 
expansion optionality. 

4. Compare the four principal capture technologies - post-combustion, pre-combustion, 
oxy-fuel, and direct air capture - by CO₂ concentration at separation, energy penalty, 
capital intensity, and suitability for different industrial applications. 

5. Explain the CO₂ conditioning chain (compression, dehydration, polishing) and assess 
how transport mode selection - pipeline versus shipping - affects capital requirements, 
operating costs, and bottleneck risks. 

6. Distinguish between saline aquifers and depleted hydrocarbon fields as storage options, 
and explain the four trapping mechanisms (structural, residual, solubility, mineral) that 
provide permanence over different time horizons. 

7. Evaluate CCS demand across industrial point sources (cement, steel, refining, gas 
processing, power), blue molecules (hydrogen, ammonia), and removal pathways (DAC, 
BECCS), identifying where abatement cost per dollar is lowest and why. 

8. Analyze how compliance drivers - cap-and-trade systems, carbon taxes, low-carbon fuel 
standards, and carbon border adjustment mechanisms - create CCS revenue, and explain 
the contract clauses that determine carbon-benefit ownership. 

9. Assess the structure and value of direct CCS incentives - per-tonne tax credits, 
investment support, and contracts-for-difference - including eligibility rules, tenor 
alignment with debt maturity, transferability, and stacking considerations. 

10. Explain the carbon accounting concepts - baseline, additionality, leakage (physical and 
accounting), and permanence - that determine whether captured tonnes qualify as 
bankable and distinguish between compliance and voluntary market pathways for credit 
issuance and retirement. 

11. Construct a CCS revenue stack by combining contracted service payments (capture fees, 
transport tariffs, storage fees) with policy-linked cash flows, and explain how availability 
guarantees, ship-or-pay clauses, and energy indexation allocate risk among parties. 

12. Calculate levelized cost of carbon (LCOC) by integrating capital recovery, fixed and 
variable operating costs, and transport/storage fees, distinguishing between $/t captured 
and $/t stored denominators and explaining why utilization drives unit economics. 



 

 

13. Interpret the key CCS performance metrics - capture rate, utilization, availability, 
parasitic load, injectivity, storage capacity versus deliverability - and explain their 
relationship to cash-flow generation and contract compliance. 

14. Evaluate CCS contract risk allocation through performance guarantees, acceptance 
specifications, liquidated damages, indemnities for off-spec delivery, reversal risk 
provisions, and long-term stewardship obligations. 

15. Apply project-level DCF and platform-level NAV methodologies to value CCS assets, 
separating contracted backbone cash flows from merchant or expansion optionality, and 
construct sensitivities around carbon price, energy costs, utilization, and capex/schedule 
risk. 

16. Compare regional CCS market characteristics - United States (Gulf Coast, Midwest), 
Canada, North Sea, United Kingdom, European Union, Middle East, and Australia - in 
terms of policy frameworks, storage geology, hub development models, and cross-border 
recognition requirements. 
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Understanding Liquified Natural Gas 
 

Understanding Liquefied Natural Gas: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain the physical transformation that enables LNG trade and describe how the four-
stage value chain - upstream production, liquefaction, shipping, and regasification - 
creates distinct investment profiles with different risk-return characteristics. 

2. Compare the business models of integrated majors, pure-play tolling operators, and 
trading houses, and evaluate how each captures value and allocates commodity, volume, 
and operational risk differently. 

3. Analyze the global LNG supply landscape by positioning major producing regions 
(Qatar, Australia, United States, Russia, emerging suppliers) on the cost curve, and 
explain how geology, policy, and business model drive competitive advantage. 

4. Evaluate regional demand characteristics across anchor buyers (Japan, Korea), growth 
markets (China, emerging Asia), and balancing markets (Europe), distinguishing 
structural baseload demand from price-sensitive and policy-driven consumption. 

5. Calculate the economics of liquefaction projects including capital intensity per tonne of 
capacity, feedgas cost contribution, operating expenditure drivers, and the trade-offs 
between mega-train scale economies and modular construction flexibility. 

6. Distinguish between tolling and integrated ownership models for liquefaction, and assess 
how each structure affects revenue predictability, commodity exposure, EBITDA 
volatility, and project bankability. 

7. Explain the mechanics of LNG shipping including vessel types, containment systems, 
boil-off gas management, and voyage economics, and evaluate how chartering structures 
(spot, short-term, long-term time charter) allocate cost certainty versus operational 
flexibility. 

8. Compare onshore regasification terminals and Floating Storage and Regasification Units 
(FSRUs) by capital cost, deployment timeline, operational constraints, and suitability for 
different market applications including energy security and emerging market entry. 

9. Contrast oil-indexed and hub-based (Henry Hub, TTF, JKM) pricing mechanisms, 
explaining how each allocates basis risk and commodity exposure, and assess the drivers 
behind the industry's evolution toward gas-on-gas pricing. 

10. Analyze the shift from long-term contracted volumes toward spot market liquidity, 
evaluating how portfolio diversification between term and merchant exposure affects 
revenue stability, project financing, and participation in price cycles. 

11. Explain how destination flexibility transforms LNG into a globally arbitrageable 
commodity and calculate the value of geographic and temporal arbitrage opportunities 
given regional price differentials, shipping costs, and storage economics. 

12. Interpret key LNG operational and financial metrics - nameplate capacity, utilization 
rate, availability factor, EBITDA per tonne, debt service coverage ratio, and cash cost of 
delivery - and explain their relationship to project economics and credit quality. 

13. Construct a project-level discounted cash flow model for an LNG facility incorporating 
revenue forecasting under tolling or merchant structures, operating cost buildup, debt 



 

 

service mechanics, and sensitivity analysis to commodity spreads, utilization, and capital 
costs. 

14. Evaluate LNG investments across the risk-return spectrum from defensive contracted 
infrastructure (dividend visibility, low commodity beta) to growth-oriented merchant 
exposure (commodity leverage, price cycle participation) and explain drivers of premium 
or discount valuations relative to net asset value. 

15. Assess the bridge fuel versus lock-in debate by analyzing lifecycle emissions including 
methane intensity across the value chain, evaluating the credibility of carbon-neutral 
LNG claims, and identifying how carbon pricing and ESG frameworks increasingly 
constrain or enable LNG investment. 

16. Explain how LNG infrastructure may adapt to serve alternative energy vectors including 
hydrogen and ammonia and evaluate the conditions under which carbon capture 
integration or fuel conversion could extend asset relevance beyond traditional natural gas 
markets. 
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Understanding Small Modular Nuclear Reactors 
 

Understanding Small Modular Nuclear Reactors: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Distinguish between Small Modular Reactors (SMRs) and microreactors by power 
output range, target markets, competitive dynamics, and commercialization timelines, 
and explain how the shift from economies of scale to economies of series production 
fundamentally alters nuclear project economics. 

2. Compare the four principal SMR technology categories - light-water reactors, high-
temperature gas-cooled reactors, fast neutron reactors, and molten salt reactors - by 
coolant type, operating temperature, fuel requirements, regulatory pathway complexity, 
and suitability for different market applications. 

3. Explain how passive safety systems, reduced radioactive inventory, and walk-away 
safety characteristics in modern SMR designs translate into smaller emergency planning 
zones, modified regulatory requirements, and improved public acceptance, with direct 
implications for siting flexibility and project economics. 

4. Analyze the modular construction philosophy by comparing factory fabrication to 
traditional site-built nuclear construction, and evaluate how standardization, parallel 
manufacturing, and controlled production environments promise to reduce capital costs, 
compress schedules, and enable learning curve benefits. 

5. Evaluate the leading SMR developers, including NuScale, GE Hitachi, Rolls-Royce 
SMR, TerraPower, and X-energy, by design certification status, commercial momentum, 
business model (capital-light licensing versus integrated manufacturing), and strategic 
positioning across different market segments. 

6. Construct the capital cost structure for SMR projects, distinguishing first-of-a-kind 
(FOAK) costs from nth-of-a-kind (NOAK) targets, and assess the sensitivity of levelized 
cost of energy to learning curve realization, capacity factor performance, financing costs, 
and carbon pricing. 

7. Explain the financing advantages of SMRs relative to conventional nuclear plants, 
including reduced absolute capital requirements, shorter construction periods reducing 
interest during construction, modular capacity additions enabling staged financing, and 
standardized designs supporting portfolio approaches. 

8. Identify the multiple revenue streams available to SMR operators beyond baseload 
electricity sales, including capacity payments, ancillary services, carbon credits, 
industrial heat supply, hydrogen production, and grid stability services, and explain how 
revenue stacking enhances project returns and reduces market risk. 

9. Compare the regulatory frameworks of the US Nuclear Regulatory Commission, 
Canadian Nuclear Safety Commission, and UK Office for Nuclear Regulation by 
licensing approach (prescriptive versus risk-informed), design certification processes, and 
treatment of advanced reactor technologies, and assess how regulatory efficiency affects 
development timelines and costs. 

10. Analyze the market applications for SMRs across electric utilities (coal plant 
replacement), industrial heat (chemicals, steel, refining), hydrogen production, data 



 

 

center power, remote and off-grid installations, and emerging opportunities (maritime 
propulsion, district heating, desalination), identifying competitive benchmarks and near-
term deployment prospects for each segment. 

11. Evaluate the capital formation ecosystem for SMR investments spanning venture capital, 
government funding programs (DOE Advanced Reactor Demonstration Program, UK 
Great British Nuclear), strategic investors, project finance structures, and emerging green 
bond eligibility, and explain how different capital sources match different development 
stages and risk profiles. 

12. Assess the global competitive landscape for SMR deployment by comparing national 
strategies (United States, China, Russia, United Kingdom, Canada), identifying how 
state-directed versus market-driven approaches create different competitive advantages, 
and evaluating geopolitical factors affecting international market access. 

13. Analyze the SMR supply chain including uranium enrichment (particularly HALEU 
requirements for advanced designs), nuclear-grade component manufacturing, and 
specialized materials, identifying bottlenecks, single-supplier vulnerabilities, and 
investment opportunities in supply chain development. 

14. Construct a comprehensive risk framework for SMR investments encompassing 
technology risk (first-of-a-kind performance), construction and execution risk (cost 
overruns, schedule delays), regulatory risk (changing requirements, political 
intervention), market risk (gas prices, renewable competition, carbon policy), and social 
acceptance risk, and evaluate mitigation strategies for each category. 

15. Explain the business model innovations emerging in the SMR sector, including build-
own-operate structures, energy-as-a-service contracts, vendor financing, and government-
backed public-private partnerships, and assess how these models expand the addressable 
market by reducing customer capital requirements and nuclear expertise needs. 

16. Evaluate SMR investment opportunities across the risk-return spectrum from early-stage 
venture investments in reactor developers through growth equity, project finance for 
specific deployments, and supply chain positions, considering appropriate return 
expectations, timeline to liquidity, and portfolio diversification strategies. 
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Understanding Wind and Solar 
 

Understanding Wind and Solar: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain why offshore wind resources produce higher capacity factors (45-55%) than 
onshore installations (25-40%) and analyze how the cube relationship between wind 
speed and power output translates physical resource advantages into economic value that 
partially offsets higher capital intensity. 

2. Compare fixed-bottom foundation technologies (monopiles, jackets, gravity-based) with 
floating platform designs (spar buoys, semi-submersibles, tension-leg platforms), 
evaluating water depth applicability, cost trajectories, and the market expansion potential 
as floating technology matures. 

3. Analyze the offshore wind development timeline from lease acquisition through 
commercial operation, identifying the critical path activities (site investigation, 
permitting, grid interconnection, offtake contracting, construction) and explaining why 
development cycles extending a decade create distinct capital commitment and risk 
profiles. 

4. Evaluate the offshore wind cost structure by allocating capital expenditure across turbine 
supply, foundations, electrical infrastructure, and installation, and explain how turbine 
scaling (from 2 MW to 15+ MW nameplate capacity) drives levelized cost reductions 
through fewer foundations, reduced inter-array cabling, and faster installation campaigns. 

5. Assess onshore wind competitive positioning relative to offshore wind and solar 
photovoltaics, considering capital intensity, capacity factors, transmission proximity, 
community acceptance constraints, and repowering opportunities as early installations 
approach end of design life. 

6. Explain photovoltaic cell technology evolution from PERC through TOPCon and 
heterojunction architectures, and from p-type to n-type silicon wafers, assessing how 
efficiency improvements and bifacial module adoption affect project economics through 
higher energy yield per unit of installed capacity and balance-of-system cost. 

7. Analyze the concentration of solar module manufacturing in China and its implications 
for supply chain risk, trade policy (tariffs, domestic content requirements), module 
pricing trajectories, and developer procurement strategies across different geographic 
markets. 

8. Distinguish utility-scale solar from distributed (residential and commercial-industrial) 
solar by economics, customer type, competitive dynamics, and financing models, and 
explain why integrated oil companies have largely avoided the distributed segment 
despite its market size. 

9. Construct the economic terms of a power purchase agreement including price structure 
(fixed versus escalating), volume commitment (pay-as-produced versus baseload), 
delivery point (busbar versus hub), contract tenor, and offtaker credit quality, and 
evaluate how each term allocates risk between generator and counterparty. 

10. Compare bilateral corporate PPAs, virtual (synthetic) PPAs, and government-
administered contracts for difference (CfDs) by risk allocation, settlement mechanics, and 



 

 

implications for project financing, and assess how competitive auction mechanisms have 
driven price discovery and cost reduction in CfD markets. 

11. Analyze merchant exposure in renewable projects by explaining how cannibalization and 
the duck curve phenomenon depress capture rates as renewable penetration increases and 
evaluate how energy storage co-location and trading capabilities can mitigate merchant 
revenue risk. 

12. Explain project finance structures for renewable assets including non-recourse debt, debt 
service coverage ratio requirements, debt tenor relative to contract duration, and the 
progression of equity returns from debt repayment period through post-amortization 
operations. 

13. Distinguish development returns from acquisition returns by comparing the risk profiles, 
return expectations (mid-teens development versus high single-digit acquisition), and 
value-creation activities at each stage, and explain how the transaction flow from 
developers to infrastructure investors shapes industry structure. 

14. Evaluate the competitive landscape of renewable developers (Ørsted, Iberdrola, 
NextEra) and equipment suppliers (Vestas, Siemens Gamesa, GE for turbines; LONGi, 
JA Solar, Trina for modules), identifying sources of competitive advantage in 
development (permitting expertise, grid interconnection knowledge, offtake origination) 
and explaining margin pressure dynamics in equipment manufacturing. 

15. Assess the strategic rationale for integrated oil company participation in renewables, 
including cost of capital pressure, demand uncertainty hedging, capability leverage 
(offshore engineering, trading), and license to operate considerations, and evaluate the 
conditions under which these rationales support value-creating capital allocation versus 
communications-driven initiatives. 

16. Construct an analytical framework for evaluating IOC renewable investments by 
comparing achieved returns against cost of capital and upstream alternatives, tracking 
capital allocation percentages against announced commitments, assessing competitive 
positioning relative to pure-play developers, and distinguishing genuine transition 
execution from headline management. 
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Derivatives Trading for US Energy Sector 
 

Derivatives Trading for US Energy Sector: Learning Objectives 

Upon completion of this reading, the candidate should be able to: 

1. Explain the economic function of energy derivatives in transferring price, time, and 
location risks among producers, refiners, merchants, and end-users, and describe how the 
interaction between commercial hedgers and speculative participants creates price 
discovery and liquidity in futures markets. 

2. Calculate tick values and contract notionals for the flagship U.S. energy futures (WTI 
crude, Henry Hub natural gas, RBOB gasoline, ULSD) and explain how daily mark-to-
market settlement, initial margin, and variation margin create cash flow obligations that 
influence position sizing and hedging strategy design. 

3. Apply the cost-of-carry model to storable energy commodities, explaining how financing 
costs, storage costs, and convenience yield determine the no-arbitrage relationship 
between spot and futures prices, and interpret contango and backwardation term 
structures in terms of inventory levels and storage economics. 

4. Analyze seasonal patterns in energy markets - gasoline's RVP blend transition and 
driving season, distillate's winter heating demand, and natural gas's injection/withdrawal 
storage calendar - and explain how these recurring pressures manifest in calendar 
spreads, crack spreads, and the term structure of implied volatility. 

5. Construct calendar spread, location spread, and processing spread trades that isolate 
specific risk exposures (time, place, or margin), distinguishing when a spread represents 
true relative value versus disguised outright exposure, and calculate the embedded carry 
that accrues as positions age. 

6. Evaluate WTI crude oil market dynamics by analyzing Cushing storage and pipeline 
flows, Gulf Coast export economics (WTI Houston and Midland basis), and the Brent-
WTI spread, and design trades that express views on curve shape, location differentials, 
or cross-benchmark relationships. 

7. Analyze refined product markets by explaining how New York Harbor delivery 
mechanics, Colonial Pipeline flows, and Atlantic Basin import arbitrage drive RBOB and 
ULSD pricing, and construct crack spread positions (including the 3:2:1) that capture 
refining margin views while managing basis risk to actual refinery economics. 

8. Explain natural gas market structure including the storage injection/withdrawal calendar, 
the role of weather (heating and cooling degree days) in driving demand, and regional 
pipeline constraints that create basis differentials (Waha, Algonquin, SoCal Border), and 
design trades using Henry Hub futures, calendar-spread options (CSOs), and basis 
futures to express national balance or regional constraint views. 

9. Price options on energy futures using the Black-76 model, interpret the Greeks (delta, 
gamma, vega, theta) in the context of futures options, and explain how seasonal risk 
windows (winter gas, hurricane season, blend transitions) create predictable patterns in 
the term structure of implied volatility and strike skew. 

10. Construct option strategies for energy markets, including call spreads, put spreads, 
collars, three-way collars, straddles, strangles, risk reversals, and seagulls, explaining 



 

 

how each structure allocates premium cost, directional exposure, and tail risk, and 
evaluate trade-offs between defined-risk option positions and futures-based alternatives. 

11. Design corporate hedging programs that achieve budget certainty through layered hedge 
execution, appropriate instrument selection (futures versus options versus collars), and 
tenor matching, while managing basis risk between hedge benchmarks (ULSD, Henry 
Hub) and actual physical exposures (jet fuel, city-gate gas). 

12. Explain how calendar-spread options (CSOs) isolate curve risk from flat-price risk, 
compare futures-style versus premium-style margining, and evaluate when CSOs are 
preferable to outright calendar spread futures for expressing storage, seasonality, or 
deliverability views. 

13. Size derivative positions to risk budgets by calculating Value-at-Risk for multi-leg 
structures (including calendar spreads and crack spreads), applying liquidity haircuts for 
deferred or illiquid months, and stress-testing positions under adverse but plausible 
scenarios that exceed normal VaR assumptions. 

14. Evaluate execution quality by understanding order book microstructure (outright versus 
spread books, implied liquidity), selecting appropriate execution methods (TWAP, POV 
algorithms, TAS orders, blocks, EFRPs), and tracking slippage and roll costs as explicit 
components of trading friction. 

15. Interpret the Commitments of Traders report and large-trader positioning data to 
contextualize market flows, and explain how position limits, spot-month restrictions, 
hedging exemptions, and aggregation rules constrain strategy design and require 
compliance planning for commercial and speculative participants. 

16. Conduct post-trade analysis using a factor-based P&L attribution framework that 
decomposes returns into spot price moves, basis changes, curve/carry effects, volatility 
shifts, and execution friction, enabling systematic learning from market episodes and 
trade outcomes. 
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                  Worked example: tick value, margin-to-volatility, and slippage 
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         Worked example: carry math, sensitivities, and roll 
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Section 7: Natural Gas: Henry Hub Futures, Options, and Regional Basis 
Worked example 1: winter call-spread to express a bullish cold-risk view 
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