Healthg¥e GLOSSARY

Postgraduate Certificate in International Energy Law

Electricity Law

Ancillary Services — related terms: grid reliability, frequency regulation. Services that support the
transmission of electricity, such as voltage control and reserve capacity. Example: a power plant provides
spinning reserve to help balance supply and demand. Practical application includes contracts for ancillary
service procurement in wholesale markets. Challenges involve pricing mechanisms and ensuring sufficient
participation from diverse generators.

Balancing Authority — related terms: system operator, real-time balancing. Entity responsible for maintaining
the instantaneous equilibrium between generation and load within a defined area. Example: the
Independent System Operator (ISO) in the United States. Practical application includes dispatch orders and
imbalance settlement. Challenges arise from variable renewable output and cross-border coordination.

Base Load — related terms: dispatch order, capacity market. The minimum level of continuous electricity
demand that must be met at all times. Example: nuclear plants often serve as base-load resources. Practical
application includes long-term contracts guaranteeing capacity payments. Challenges include inflexibility
and higher capital costs relative to peaking units.

Bid Curve — related terms: offer stack, price-setting. Graphical representation of quantities a generator is
willing to supply at various price points. Example: a wind farm submits a bid curve reflecting its expected
output and marginal cost. Practical application is used in market clearing algorithms. Challenges include
forecasting accuracy and strategic bidding behavior.

Capacity Market — related terms: resource adequacy, capacity obligation. Mechanism that ensures sufficient
generation resources are available to meet peak demand, typically through auctions. Example: the UK
Capacity Market. Practical application includes long-term contracts that provide revenue certainty for
generators. Challenges involve market design, cost allocation, and integration of demand-side resources.

Certificate of Compliance — related terms: regulatory approval, environmental permit. Document confirming
that a power project meets all statutory requirements. Example: a solar farm obtains a compliance certificate
before connecting to the grid. Practical application is required for grid interconnection and financing.
Challenges include lengthy review processes and evolving standards.

Certificate of Origin — related terms: renewable energy certificate, guarantee of origin. Proof that electricity
was generated from a specific renewable source. Example: a wind farm issues certificates to a utility for
compliance with renewable portfolio standards. Practical application enables tracking of renewable
attributes in wholesale markets. Challenges involve verification, double counting, and cross-border
recognition.

Charging Scheme - related terms: tariff structure, cost allocation. Method used by transmission owners to
recover costs from users, often based on usage or load. Example: a demand-based charging scheme where
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large industrial consumers pay higher rates. Practical application influences investment decisions in
generation and demand-side management. Challenges include fairness, transparency, and regulatory
oversight.

Co-generation — related terms: combined heat and power, cogeneration. Simultaneous production of
electricity and useful heat from a single fuel source. Example: a hospital operating a CHP plant to supply
both power and steam. Practical application improves overall energy efficiency and reduces emissions.
Challenges involve regulatory classification, grid interconnection rules, and market participation.

Congestion Management — related terms: network constraints, redispatch. Strategies employed to alleviate
overloads on transmission lines, such as re-dispatching generators or curtailing load. Example: a system
operator issues a congestion management order to reduce generation in a congested area. Practical
application ensures reliability and optimal use of network assets. Challenges include real-time data accuracy
and compensation mechanisms for affected parties.

Consumer Protection — related terms: fair pricing, billing transparency. Legal framework safeguarding
electricity consumers from abusive practices and ensuring equitable access. Example: regulations requiring
utilities to disclose tariff structures and provide dispute resolution mechanisms. Practical application
promotes confidence in the market and facilitates demand-side participation. Challenges involve balancing
investor returns with affordability and addressing vulnerable consumer groups.

Contract for Difference (CfD) — related terms: price support, strike price. Financial instrument that
guarantees a fixed price for electricity by compensating the difference between market price and a
pre-agreed strike price. Example: a offshore wind project receiving CfD payments to stabilize revenue.
Practical application encourages investment in low-carbon generation. Challenges include designing strike
prices that reflect market conditions without distorting competition.

Cost-Reflective Tariff — related terms: rate design, cost allocation. Pricing approach where charges
correspond to the actual cost of providing service. Example: a tariff that varies with time of use to reflect
peak generation costs. Practical application incentivizes efficient consumption patterns. Challenges include
complexity of calculation, consumer acceptability, and regulatory approval.

Cross-Border Trade — related terms: interconnection, regional market. Exchange of electricity between
neighboring jurisdictions, often facilitated by multinational agreements. Example: the Nord Pool market
linking Scandinavian countries. Practical application enhances security of supply and market efficiency.
Challenges involve harmonizing standards, allocating transmission costs, and managing differing regulatory
regimes.

Demand Response — related terms: load curtailment, ancillary service. Program that incentivizes consumers
to reduce or shift electricity usage during peak periods. Example: industrial customers receive payments for
temporarily shutting down high-energy equipment. Practical application provides flexible resources to
balance variable renewable generation. Challenges include measurement accuracy, participant enrollment,
and ensuring reliability of response.

Distributed Generation — related terms: behind-the-meter, micro-generation. Small-scale electricity
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production located close to the point of consumption, often using renewable technologies. Example:
rooftop solar photovoltaic systems. Practical application reduces transmission losses and empowers
consumers. Challenges involve interconnection standards, net-metering policies, and grid integration
impacts.

Energy Charter Treaty — related terms: investment protection, dispute settlement. Multilateral agreement
that establishes a framework for cross-border energy trade and investment protection. Example: investors
invoking the treaty to challenge regulatory changes affecting a power project. Practical application offers
legal certainty for international investors. Challenges include balancing environmental goals with investor
rights and interpreting treaty provisions in the context of renewable transitions.

Energy Efficiency Obligation — related terms: mandatory targets, white certificates. Policy that requires
utilities or designated entities to achieve specified reductions in energy consumption. Example: a national
scheme issuing tradable certificates for verified savings. Practical application drives market for efficiency
services and reduces overall demand. Challenges include verification, avoiding double counting, and
ensuring cost-effectiveness.

Energy Policy Act — related terms: legislative framework, renewable incentives. Comprehensive statute that
shapes national energy strategy, often containing provisions on electricity markets, renewable incentives,
and grid modernization. Example: the United States Energy Policy Act of 2005. Practical application guides
regulatory reforms and investment priorities. Challenges arise from political shifts, implementation gaps,
and coordination among agencies.

Environmental Impact Assessment (EIA) — related terms: strategic assessment, mitigation measures. Process
that evaluates the potential environmental effects of a proposed electricity project before approval.
Example: an EIA for a new transmission corridor crossing sensitive habitats. Practical application informs
licensing decisions and public participation. Challenges include lengthy timelines, data uncertainties, and
reconciling competing environmental objectives.

Feed-in Tariff (FiT) — related terms: guaranteed price, renewable support. Policy mechanism that offers a
fixed, premium price for electricity generated from renewable sources over a defined period. Example: a
solar farm receiving a FiT of $0.12/kWh for 20 years. Practical application accelerates deployment of clean
technologies. Challenges involve tariff setting, fiscal sustainability, and potential market distortions.

Frequency Regulation — related terms: ancillary service, grid stability. Service that maintains the system
frequency within prescribed limits by adjusting generation or load in real time. Example: a battery storage
system providing automatic frequency response. Practical application supports integration of intermittent
renewables. Challenges include rapid response requirements, accurate measurement, and appropriate
compensation.

Grid Code - related terms: technical standards, connection requirements. Set of rules governing the
operation, planning, and connection of generators and consumers to the transmission network. Example: a
national grid code specifying voltage ride-through capabilities. Practical application ensures reliability and
interoperability across the system. Challenges involve keeping the code current with technological advances
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and achieving compliance among diverse stakeholders.

Grid Interconnection Agreement — related terms: connection contract, network access. Legal document that
defines the terms under which a generator may connect to the transmission system. Example: a power
purchase agreement that incorporates an interconnection clause. Practical application secures rights to use
network capacity and outlines responsibilities for construction and operation. Challenges include
negotiating capacity allocations, meeting technical standards, and managing delays.

Green Certificate — related terms: renewable attribute, trading scheme. Tradable instrument representing a
unit of renewable electricity generated, used to meet statutory renewable obligations. Example: a wind farm
sells green certificates to a utility to satisfy its renewable portfolio standard. Practical application creates a
market for renewable generation beyond physical electricity sales. Challenges involve tracking, preventing
double counting, and ensuring market liquidity.

Harmonised Standards — related terms: EU directives, conformity assessment. Technical specifications
adopted across jurisdictions to ensure that equipment meets safety, performance, and environmental
criteria. Example: a transformer complying with EN standards for grid connection. Practical application
facilitates cross-border trade and reduces duplication of testing. Challenges include keeping standards up
to date with emerging technologies and achieving mutual recognition.

Hybrid Power Plant — related terms: integrated generation, dispatch flexibility. Facility that combines two or
more generation technologies, such as solar PV with storage or wind with diesel, to improve reliability and
output profile. Example: a solar-battery hybrid that supplies firm power to a remote community. Practical
application enhances capacity factors and reduces curtailment. Challenges involve complex control
strategies, regulatory classification, and cost allocation.

Imbalance Settlement — related terms: real-time pricing, deviation charges. Process by which differences
between scheduled and actual electricity production or consumption are financially reconciled. Example: a
generator that over-produces relative to its schedule pays or receives settlement based on the system
imbalance price. Practical application incentivizes accurate forecasting and adherence to dispatch
instructions. Challenges include price volatility, transparency, and equitable treatment of participants.

Independent System Operator (ISO) — related terms: grid operator, market facilitator. Organization
responsible for managing the transmission system and operating wholesale electricity markets within a
defined region. Example: the California ISO. Practical application includes balancing supply and demand,
coordinating market clearing, and maintaining reliability. Challenges involve integrating high levels of
renewable generation, managing congestion, and ensuring stakeholder participation.

Infrastructure Investment — related terms: capital expenditure, project finance. Funding allocated to develop
or upgrade electricity transmission, distribution, and generation assets. Example: a sovereign wealth fund
financing a high-voltage direct current (HVDC) corridor. Practical application enhances system capacity and
supports decarbonization goals. Challenges include regulatory risk, long payback periods, and securing
appropriate return on investment.

International Energy Agency (IEA) — related terms: policy analysis, energy statistics. Autonomous
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intergovernmental organization that provides data, analysis, and policy recommendations on global energy
issues. Example: the IEA’s World Energy Outlook influencing national energy strategies. Practical application
includes benchmarking best practices and informing regulatory reforms. Challenges involve reconciling
diverse member interests and adapting advice to rapidly evolving markets.

Investment Protection Clause — related terms: ex-propriation, fair-and-equitable treatment. Provision in a
power purchase or concession agreement that safeguards the investor's rights against arbitrary government
actions. Example: a clause allowing arbitration under the Energy Charter Treaty if a regulatory change
undermines project economics. Practical application builds confidence for foreign capital. Challenges
include balancing sovereign regulatory flexibility with investor security.

Judicial Review — related terms: administrative law, court challenge. Legal process by which courts assess the
lawfulness of governmental decisions, including licensing or tariff determinations. Example: an
environmental NGO seeking judicial review of a transmission project approval. Practical application ensures
procedural fairness and adherence to statutory limits. Challenges involve lengthy proceedings and potential
delays to project implementation.

Load Forecasting — related terms: demand projection, statistical modelling. Estimation of future electricity
consumption over various time horizons to inform generation scheduling and capacity planning. Example: a
utility using machine-learning algorithms to predict hourly demand. Practical application supports efficient
dispatch and reduces need for reserve capacity. Challenges include accounting for emerging technologies,
climate variability, and behavioral changes.

Market Coupling - related terms: cross-border integration, price convergence. Mechanism that links
separate electricity markets to enable simultaneous clearing of interconnector capacity, promoting efficient
cross-border trade. Example: the Central Western European (CWE) market coupling initiative. Practical
application reduces price differentials and improves utilization of transmission assets. Challenges involve
harmonizing market rules, data exchange, and managing loop flows.

Metering Infrastructure — related terms: smart meters, data acquisition. Physical and communication
equipment that records electricity consumption or generation for billing and system operation. Example:
advanced metering infrastructure enabling time-of-use tariffs. Practical application provides granular data
for demand response and accurate settlement. Challenges include cybersecurity, privacy concerns, and high
deployment costs.

Minimum Offer Price Rule (MOPR) — related terms: price floor, market power mitigation. Regulation that sets
a floor price for bids in wholesale markets to prevent manipulation by dominant generators. Example: a
MOPR applied during periods of low renewable output. Practical application protects market integrity and
encourages competition. Challenges involve determining appropriate floor levels and avoiding unintended
price spikes.

National Renewable Energy Target (NRET) — related terms: policy objective, renewable portfolio standard.
Legislative goal that mandates a specific share of electricity to be sourced from renewable technologies by a
set date. Example: a 30% NRET by 2030. Practical application drives investment in clean generation and
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informs long-term planning. Challenges include aligning incentives, ensuring cost-effectiveness, and
integrating variable resources.

Net-Metering — related terms: export credit, self-consumption. Arrangement allowing generators to offset
their electricity consumption with the electricity they export to the grid, often at the retail rate. Example: a
residential solar system receiving net-metering credits for excess generation. Practical application
encourages distributed generation and reduces upfront costs for consumers. Challenges include tariff
design, equity concerns, and impact on utility revenue.

Off-take Agreement — related terms: power purchase agreement, revenue contract. Contract whereby a
buyer commits to purchase a defined quantity of electricity from a generator over a specified period.
Example: a utility signing an off-take agreement with a geothermal plant. Practical application provides
revenue certainty for project financing. Challenges include price risk, force-majeure events, and regulatory
changes affecting contract terms.

Operational Reserve — related terms: spinning reserve, non-spinning reserve. Capacity that can be called
upon quickly to restore balance after a contingency or unexpected imbalance. Example: a gas turbine kept
on standby to provide 50 MW of operating reserve. Practical application enhances system reliability and
supports integration of intermittent renewables. Challenges involve cost allocation, response time, and
ensuring sufficient availability.

Power Purchase Agreement (PPA) — related terms: off-take contract, revenue stream. Long-term contract in
which a buyer agrees to purchase electricity from a generator at predetermined terms. Example: a corporate
PPA for a solar farm to meet sustainability targets. Practical application secures financing and locks in price
for both parties. Challenges include credit risk, regulatory compliance, and potential curtailment.

Power System Stabilizer (PSS) - related terms: frequency control, dynamic response. Device attached to
generators to provide supplementary control signals that damp power system oscillations. Example: a PSS
installed on a hydro generator to improve rotor angle stability. Practical application supports grid stability in
high-renewable scenarios. Challenges involve tuning parameters, interaction with other controls, and
hardware reliability.

Regulatory Asset Base (RAB) — related terms: rate of return, cost recovery. Valuation of the capital
investments made by a regulated utility that forms the basis for allowed revenue. Example: a transmission
company's RAB determining its permitted earnings. Practical application aligns incentives for infrastructure
development with consumer protection. Challenges include accurate asset valuation, avoiding
over-capitalization, and ensuring transparent cost allocation.

Renewable Energy Certificate (REC) — related terms: green certificate, tracking system. Market-based
instrument representing one megawatt-hour of electricity generated from a renewable source, used to
demonstrate compliance with renewable obligations. Example: a biomass plant issuing RECs to a utility.
Practical application enables flexible compliance and promotes renewable investment. Challenges involve
robust tracking, preventing double counting, and maintaining market liquidity.

Reliability Standard — related terms: operating criteria, grid code. Set of technical requirements that ensure
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the electricity system can withstand disturbances and continue to operate safely. Example: a North
American Electric Reliability Corporation (NERC) standard for frequency response. Practical application
guides planning, operation, and maintenance practices. Challenges include meeting evolving reliability
needs as generation mixes change.

Resilience Planning — related terms: disaster preparedness, grid hardening. Process of designing electricity
infrastructure to withstand and recover quickly from extreme events such as storms, cyber-attacks, or
pandemics. Example: installing underground cables in flood-prone regions. Practical application reduces
outage duration and protects critical services. Challenges involve cost justification, risk assessment, and
coordination among multiple agencies.

Reverse Auction — related terms: procurement mechanism, price competition. Tender process where
suppliers submit decreasing price offers to win a contract, commonly used for renewable capacity
procurement. Example: a government conducting a reverse auction for solar projects. Practical application
drives down costs and encourages efficiency. Challenges include ensuring competition, preventing market
manipulation, and managing post-auction integration.

Rural Electrification — related terms: off-grid solutions, development policy. Initiative aimed at extending
electricity access to remote and underserved communities, often using decentralized technologies. Example:
a mini-grid powered by diesel generators supplemented with solar PV. Practical application improves
socio-economic outcomes and supports sustainable development. Challenges include financing,
maintenance capacity, and achieving affordability.

Secondary Market — related terms: trading platform, capacity contracts. Marketplace where existing
electricity contracts, such as forward contracts or capacity obligations, are bought and sold after initial
issuance. Example: a utility selling surplus capacity certificates on a secondary market. Practical application
enhances liquidity and risk management. Challenges involve price volatility, contract standardization, and
regulatory oversight.

Security of Supply — related terms: resource adequacy, capacity mechanisms. Assurance that electricity
demand can be met at all times, even under adverse conditions. Example: a capacity market designed to
guarantee sufficient generation during peak winter days. Practical application protects against blackouts
and supports economic stability. Challenges include forecasting extreme demand, integrating intermittent
renewables, and financing backup resources.

Smart Grid — related terms: digitalization, advanced metering. Electricity network that uses information and
communication technologies to optimize generation, distribution, and consumption. Example: a city
deploying sensors and automated controls to balance load in real time. Practical application enables
demand response, improves outage detection, and supports renewable integration. Challenges involve
cybersecurity, data privacy, and high capital costs.

Solar Power Purchase Agreement — related terms: corporate PPA, renewable procurement. Specific PPA
focusing on solar generation, often used by corporations to meet sustainability goals. Example: a tech
company signing a 10-year solar PPA for a large-scale plant. Practical application provides a predictable
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price and green electricity supply. Challenges include land acquisition, regulatory approvals, and
performance risk.

System Operator — related terms: grid manager, balancing authority. Entity responsible for the real-time
operation of the transmission network, ensuring that supply equals demand while maintaining system
security. Example: the National Grid Electricity System Operator in the UK. Practical application includes
dispatching generators, managing reserves, and coordinating with market participants. Challenges involve
integrating high shares of variable generation and managing cross-border flows.

Tariff Reform — related terms: rate design, cost allocation. Process of revising electricity pricing structures to
reflect changing cost drivers, policy objectives, or consumer behavior. Example: shifting from flat rates to
time-of-use tariffs to encourage load shifting. Practical application can improve efficiency and promote
investment. Challenges include stakeholder acceptance, regulatory approval, and ensuring equity.

Transmission Congestion — related terms: network bottleneck, redispatch. Situation where demand for
transmission capacity exceeds the available capacity, leading to constraints on power flows. Example: a
congested corridor limiting the export of wind energy from a coastal region. Practical application requires
congestion management tools such as pricing, re-dispatch, or network reinforcement. Challenges include
accurately forecasting congestion and fairly compensating affected parties.

Transmission System Operator (TSO) — related terms: grid operator, network manager. Organization that
owns, operates, and maintains high-voltage transmission infrastructure and ensures system reliability.
Example: the German TSO 50Hertz. Practical application includes coordinating cross-border exchanges and
planning network expansions. Challenges involve regulatory compliance, integrating distributed resources,
and managing investment risk.

Uptime Guarantee — related terms: availability clause, performance metric. Contractual commitment that a
generator will be operational and capable of delivering electricity for a specified percentage of time.
Example: a wind farm guaranteeing 95% annual availability. Practical application provides assurance to
off-takers and lenders. Challenges include weather variability, equipment reliability, and maintenance
scheduling.

Variable Renewable Energy (VRE) — related terms: intermittent generation, capacity factor. Renewable
electricity sources such as wind and solar whose output fluctuates with environmental conditions. Example:
a solar farm whose generation peaks at midday and drops at night. Practical application necessitates flexible
resources, forecasting, and grid integration measures. Challenges include forecasting accuracy, balancing
services, and ensuring system stability.

Voltage Ride-Through — related terms: grid code requirement, fault tolerance. Capability of a generator to
remain connected and continue operating during short periods of low voltage. Example: a wind turbine
complying with a 0.15 pu voltage ride-through requirement. Practical application improves overall system
resilience. Challenges involve equipment design, testing, and compliance monitoring.

Wholesale Electricity Market — related terms: spot market, day-ahead auction. Market where electricity is
bought and sold in large volumes, typically by generators, retailers, and large consumers. Example: the
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European Power Exchange (EPEX) operating day-ahead and intraday markets. Practical application provides
price signals for investment and dispatch. Challenges include market power, price volatility, and integration
of emerging technologies.

Yield Curve — related terms: interest rates, project financing. Graphical representation showing the
relationship between interest rates and different maturities of debt instruments, used in evaluating the cost
of capital for electricity projects. Example: a steep yield curve indicating higher long-term rates for
renewable project loans. Practical application assists in structuring financing packages. Challenges involve
market uncertainty and interest-rate risk management.
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