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Executive Certificate in Solar Power Project Management

Solar Energy Technologies

Acronym — a shortened form of a phrase used for brevity.

Related terms: abbreviation, initialism.

Explanation: In solar project documents, acronyms such as PV (photovoltaic) and OPEX (operational
expenditure) streamline communication. Practical use includes contract clauses where repeated terms are
abbreviated. A challenge is ensuring all stakeholders share a common acronym list to avoid confusion.

Albedo - the reflectivity of a surface, expressed as a fraction of incoming solar radiation.

Related terms: reflectance, ground-cover effect.

Explanation: High-albedo surfaces like white rooftops increase reflected sunlight, potentially raising the
irradiance on nearby panels. Designers may select light-colored mounting structures to enhance
performance. However, excessive albedo can cause glare, posing safety concerns for nearby traffic.

Amorphous Silicon — a non-crystalline form of silicon used in thin-film solar cells.

Related terms: a-Si, thin-film technology.

Explanation: Amorphous silicon cells have lower efficiency (~6-8 %) but perform better under low-light and
high-temperature conditions. They are often applied to building-integrated photovoltaics (BIPV) where
aesthetics matter. Manufacturing uniformity and long-term stability remain technical challenges.

Array — a collection of solar modules electrically connected to operate as a single unit.

Related terms: string, sub-array.

Explanation: An array may consist of multiple strings in series or parallel to meet voltage and current
requirements of inverters. For example, a 1MW plant might use 4000 modules arranged in 40 strings of 100
modules each. Proper layout avoids shading and balances thermal expansion.

Balance of System (BOS) — all components of a solar installation except the photovoltaic modules.

Related terms: ancillary equipment, supporting infrastructure.

Explanation: BOS includes inverters, mounting structures, wiring, monitoring devices, and protective devices.
While modules receive most attention, BOS can represent 30-40 % of total project cost. Selecting reliable
BOS components is critical to achieving projected energy yields.

Baseline Energy Yield — the expected electricity production of a solar plant under standard test conditions.
Related terms: performance ratio, reference yield.

Explanation: Calculated using solar irradiance data, module efficiency, and system losses, the baseline helps
set contractual guarantees. For instance, a 5 MW plant may have a baseline yield of 9000 MWh per year.
Deviations trigger performance penalties or remedial actions.
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Busbar — a conductive strip on a solar cell that collects and transports current.

Related terms: contact finger, front-side metallization.

Explanation: Busbars reduce resistive losses; modern cells use multiple narrow busbars to improve
efficiency. Manufacturing precision is essential; any misalignment can cause hot spots and reduce module
lifespan.

Capacity Factor — the ratio of actual energy produced to the maximum possible over a period.

Related terms: utilization rate, performance ratio.

Explanation: A solar plant with a 20 % capacity factor generates one-fifth of its nameplate capacity over a
year, reflecting intermittency and downtime. Capacity factor informs investors about return on investment
and influences financing terms.

Carbon Footprint — total greenhouse gas emissions associated with a product or process.

Related terms: lifecycle assessment, embodied emissions.

Explanation: Solar projects have a carbon footprint from manufacturing, transport, installation, and
de-commissioning. While operational emissions are near zero, reducing embodied emissions through
recycling and low-carbon supply chains improves overall sustainability.

Cell Efficiency — the proportion of sunlight converted into electrical energy by a solar cell.

Related terms: module efficiency, conversion efficiency.

Explanation: Laboratory-grade monocrystalline silicon cells now exceed 26 % efficiency, while commercial
modules typically range from 18-22 %. Higher efficiency reduces land use but may increase cost; trade-offs
are evaluated during feasibility studies.

Closed-Loop Cooling — a system that recirculates coolant to maintain inverter temperature.

Related terms: thermal management, heat sink.

Explanation: Inverters operating in hot climates benefit from closed-loop cooling to preserve efficiency and
extend lifespan. Implementing such systems adds complexity and requires regular maintenance to prevent
fluid leaks.

Commissioning — the process of testing and verifying that a solar plant meets design specifications before
commercial operation.

Related terms: start-up, acceptance testing.

Explanation: Activities include performance verification, safety checks, and grid synchronization. A thorough
commissioning report is essential for warranty activation and financing compliance. Inadequate
commissioning can lead to delayed revenue and costly rework.

Concentrated Solar Power (CSP) — technology that uses mirrors or lenses to concentrate sunlight to
generate thermal energy.

Related terms: solar thermal, parabolic trough.

Explanation: CSP plants store heat in molten salts, enabling electricity generation after sunset. They are
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suited for utility-scale projects with high-temperature requirements. High capital cost and water usage for
cooling present operational challenges.

Conductive Losses — energy lost due to resistance in electrical conductors within a solar system.

Related terms: I°R losses, wiring losses.

Explanation: Long cable runs and undersized conductors increase conductive losses, reducing overall system
efficiency. Designers mitigate this by optimizing conductor size and using high-conductivity materials like
copper or aluminum.

Construction Management — planning, coordination, and control of a solar project’s physical development.
Related terms: project execution, site supervision.

Explanation: Effective construction management ensures schedule adherence, safety compliance, and
quality control. Tools such as critical path method (CPM) and Building Information Modeling (BIM) assist
managers in tracking progress and resource allocation.

Cooling Tower — a structure that dissipates waste heat from thermal power cycles, sometimes used in CSP
plants.

Related terms: evaporative cooling, heat rejection.

Explanation: In dry-cooling CSP, towers reduce water consumption but may be less efficient in hot, arid
climates. Selecting appropriate cooling technology balances environmental impact and plant performance.

DC-DC Converter — an electronic device that changes direct current voltage levels within a solar system.
Related terms: boost converter, buck converter.

Explanation: Used in maximum power point tracking (MPPT) to optimize module output under varying
irradiance. Proper sizing prevents over-voltage conditions and improves overall system reliability.

De-gradation Rate — the annual decline in a solar module’s performance.

Related terms: performance decay, lifetime loss.

Explanation: Typical crystalline silicon modules degrade at 0.5-0.8 % per year. Accurate de-gradation
modeling is crucial for long-term energy yield forecasts and warranty assessments.

Design-Build — a project delivery method where a single entity provides both design and construction
services.

Related terms: turnkey, EPC (Engineering, Procurement, Construction).

Explanation: Design-build contracts can shorten timelines and reduce owner risk, but require clear scope
definition to avoid cost overruns. Many utility-scale solar projects adopt this model for efficiency.

Direct Current (DC) — the unidirectional flow of electric charge produced by solar modules.

Related terms: alternating current (AC), rectification.

Explanation: DC must be converted to AC via inverters before grid integration. DC system design includes
considerations for voltage levels, string sizing, and protective devices.
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Distributed Generation (DG) — small-scale power generation located close to the point of consumption.
Related terms: rooftop PV, net metering.

Explanation: DG reduces transmission losses and enhances grid resilience. Policy incentives such as feed-in
tariffs encourage adoption, but integration challenges include voltage regulation and reverse power flow.

Drop-In-Place (DIP) Inverter — an inverter that can be installed directly onto the mounting structure without
additional mounting hardware.

Related terms: integrated inverter, AC module.

Explanation: DIP inverters simplify installation and reduce balance-of-system costs. However, they may have
limited cooling capacity, requiring careful thermal analysis in hot climates.

Energy Storage System (ESS) — technology that stores electricity for later use, complementing solar
generation.

Related terms: battery, pumped hydro, flywheel.

Explanation: Lithium-ion batteries are common in solar-plus-storage projects, providing firm capacity and
frequency regulation. Sizing ESS involves analyzing load profiles, depth of discharge, and degradation over
cycles.

Feed-in Tariff (FiT) — a policy mechanism that guarantees a fixed price for renewable electricity fed into the
grid.

Related terms: power purchase agreement (PPA), incentive scheme.

Explanation: FiTs have driven solar adoption in many countries by ensuring revenue certainty. Changes in
tariff rates can affect project economics, requiring robust financial modeling.

Floating Photovoltaic (FPV) — solar panels installed on water bodies such as reservoirs or lakes.
Related terms: float-on-water PV, water-based solar.

Explanation: FPV reduces land use, improves panel cooling, and lowers water evaporation. Challenges
include anchoring systems, corrosion resistance, and regulatory approvals for water rights.

Grid-Connected — a solar system that feeds electricity directly into the utility network.

Related terms: on-grid, utility-scale.

Explanation: Grid-connected systems require compliance with interconnection standards, protection
schemes, and power quality regulations. They benefit from net metering but must manage curtailment risk
during peak generation periods.

Ground-Mount System — a solar array supported by structures anchored to the ground.

Related terms: fixed-tilt, tracking mount.

Explanation: Ground-mounts allow optimal tilt angles and easier maintenance compared to rooftop
installations. Site preparation, soil stability, and land acquisition are critical considerations.

Hybrid Solar System — a configuration that combines photovoltaic generation with another energy source or
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storage.

Related terms: PV-diesel hybrid, solar-wind hybrid.

Explanation: Hybrids enhance reliability and reduce fuel consumption in off-grid settings. Designing control
algorithms to balance multiple inputs poses technical complexity.

Inverter — a device that converts DC from solar modules into AC for grid use.

Related terms: string inverter, central inverter, micro-inverter.

Explanation: Inverters also perform MPPT, provide grid support functions, and enable monitoring. Selecting
inverter size and type impacts system efficiency, redundancy, and maintenance strategies.

Interconnection Agreement — a contract between a solar project owner and the utility outlining grid
connection terms.

Related terms: grid code compliance, connection study.

Explanation: The agreement defines technical specifications, protection settings, and responsibilities for
upgrades. Negotiating favorable terms can affect project timelines and cost.

Land-Use Efficiency — the amount of electricity generated per unit area of land.

Related terms: power density, spatial efficiency.

Explanation: High-efficiency modules and tracking systems improve land-use efficiency, essential for
projects in constrained sites. However, trackers increase capital cost and maintenance requirements.

Levelized Cost of Energy (LCOE) — the average cost per kilowatt-hour of electricity over a plant's lifetime.
Related terms: cost-per-MWh, economic metric.

Explanation: LCOE incorporates capital expenditure, OPEX, financing, and de-gradation. Lower LCOE
improves competitiveness against conventional generation. Accurate LCOE calculation requires robust
assumptions about future market conditions.

Life-Cycle Assessment (LCA) — an analysis of environmental impacts associated with all stages of a product'’s
life.

Related terms: cradle-to-grave, sustainability assessment.

Explanation: LCA for solar panels evaluates raw material extraction, manufacturing, operation, and recycling.
Findings guide policy decisions and encourage development of low-impact technologies.

Light-Induced Degradation (LID) — a temporary loss in module performance after exposure to sunlight.
Related terms: initial power loss, Staebler-Wronski effect.

Explanation: LID typically reduces power output by 1-3 % within the first few weeks. Manufacturers mitigate
LID through material selection and pre-conditioning processes.

Maximum Power Point Tracking (MPPT) — a control technique that continuously adjusts the load to keep the
solar array operating at its peak power output.
Related terms: power optimizer, DC-DC converter.
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Explanation: MPPT algorithms respond to changes in irradiance and temperature, improving energy harvest
by up to 10% compared to fixed-load operation. Implementation complexity varies between central
inverters and module-level power electronics.

Metering Infrastructure — devices and systems used to measure electricity flow for billing and monitoring.
Related terms: smart meter, data logger.

Explanation: Accurate metering is essential for PPA settlements and performance verification. Integration
with SCADA platforms enables real-time data analytics. Meter tampering and communication failures are
common operational challenges.

Micro-inverter — a small inverter attached to each individual solar module.

Related terms: module-level power electronics, power optimizer.

Explanation: Micro-inverters improve shading tolerance and simplify system design by eliminating
string-level voltage matching. They increase component count and may raise upfront cost, requiring careful
cost-benefit analysis.

Net Metering — a billing arrangement where excess generation is credited to the consumer’s electricity
account.

Related terms: self-consumption, feed-in tariff.

Explanation: Net metering encourages residential PV adoption by allowing owners to offset utility
purchases. Policy variations affect compensation rates and system sizing strategies.

Off-Grid System — a solar installation that operates independently of the utility network.

Related terms: stand-alone, autonomous PV.

Explanation: Off-grid systems rely on batteries or diesel generators for backup. Designing for reliability
involves sizing storage for worst-case weather and load scenarios, increasing overall system cost.

Operational Expenditure (OPEX) — ongoing costs required to operate and maintain a solar plant.
Related terms: CAPEX, maintenance cost.

Explanation: OPEX includes cleaning, inverter replacement, vegetation management, and monitoring
services. Effective OPEX management improves net cash flow and can extend the plant’'s economic life.

Optimization Algorithm — a computational method used to find the best configuration for a solar project.
Related terms: genetic algorithm, linear programming.

Explanation: Algorithms optimize layout, tilt angles, and financial parameters to maximize energy yield or
minimize LCOE. Data quality and model assumptions heavily influence results.

Photovoltaic (PV) — technology that converts sunlight directly into electricity using semiconductor materials.
Related terms: solar cell, solar panel.

Explanation: PV systems range from residential rooftop arrays to utility-scale farms. Advances in cell
architecture, such as tandem and heterojunction designs, continue to push efficiency limits.

Read online: https://certificates.Ispm.org.uk/glossaries/6378958/solar- London School of Planning and Management - 26 Jul 2026
energy-technologies



GLOSSARY

London School

of Planning and
Management

UNITED KINGDOM

Power Purchase Agreement (PPA) — a contract where a buyer agrees to purchase electricity from a solar
project at predetermined terms.

Related terms: offtake agreement, revenue contract.

Explanation: PPAs provide revenue certainty, facilitating project financing. Key clauses include price
escalators, force-majeure, and termination rights. Negotiating favorable terms impacts project IRR (internal
rate of return).

Power Ratio (PR) — the ratio of actual energy output to the theoretical output under standard test
conditions.

Related terms: performance ratio, system efficiency.

Explanation: PR accounts for losses due to temperature, wiring, inverter efficiency, and soiling. Typical PR
values range from 0.75 to 0.90. Continuous monitoring helps identify under-performance early.

Project Finance — a financing structure where lenders rely primarily on the cash flow generated by the solar
project.

Related terms: non-recourse loan, debt service coverage ratio (DSCR).

Explanation: Project finance isolates risk from the sponsor’s balance sheet, requiring robust contracts,
insurance, and warranties. Complex negotiations involve multiple stakeholders, including equity investors,
lenders, and off-takers.

Rapid Prototyping — the use of additive manufacturing or modular components to quickly develop and test
solar system designs.

Related terms: 3D printing, iterative testing.

Explanation: Enables engineers to evaluate mounting solutions or inverter enclosures before full-scale
production, reducing development time and cost. Material selection must ensure durability under outdoor
conditions.

Reactive Power — the component of alternating current that does not perform real work but is necessary for
voltage regulation.

Related terms: VAR, power factor.

Explanation: Inverters equipped with reactive power capabilities can support grid voltage stability, especially
in high-penetration solar regions. Managing reactive power may require coordination with utility grid
codes.

Renewable Energy Certificate (REC) — a tradable credit representing one megawatt-hour of renewable
electricity generation.

Related terms: green tag, carbon credit.

Explanation: RECs provide an additional revenue stream for solar developers, allowing them to monetize
environmental attributes. Market prices fluctuate, influencing overall project economics.

Return on Investment (ROI) — a performance metric that measures the profitability of a solar project relative
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to its cost.

Related terms: net present value (NPV), internal rate of return (IRR).

Explanation: ROI calculations incorporate CAPEX, OPEX, tax incentives, and revenue streams. Sensitivity
analysis highlights how changes in electricity prices or degradation rates affect profitability.

Shade Analysis — the assessment of potential shading impacts on a solar array throughout the year.
Related terms: solar pathfinder, 3D modeling.

Explanation: Accurate shade analysis prevents energy losses caused by nearby trees, structures, or terrain.
Software tools simulate sun trajectories, allowing designers to optimize layout or select micro-inverters to
mitigate shading effects.

Solar Constant — the average solar irradiance received at the top of Earth’s atmosphere, approximately
1361W/m?.

Related terms: extraterrestrial radiation, insolation.

Explanation: The solar constant serves as a baseline for calculating expected ground-level irradiance after
accounting for atmospheric attenuation. Variations due to solar cycles are minor but considered in
long-term climate modeling.

Solar Irradiance — the power per unit area received from the Sun in the form of electromagnetic radiation.
Related terms: insolation, global horizontal irradiance (GHI).

Explanation: Measured in watts per square meter, irradiance determines the potential energy output of a PV
system. Data sources include satellite-derived maps, ground stations, and on-site pyranometers. Accurate
irradiance data is critical for feasibility studies.

Solar Tracker — a mechanism that orients photovoltaic panels toward the Sun to increase energy capture.
Related terms: single-axis tracker, dual-axis tracker.

Explanation: Trackers can boost yield by 10-30% compared to fixed-tilt installations. They introduce moving
parts, requiring regular maintenance and robust foundations, especially in high-wind regions.

Solar Thermal Collector — a device that absorbs sunlight to heat a fluid for space heating or power
generation.

Related terms: flat-plate collector, evacuated tube.

Explanation: In solar water heating, collectors provide domestic hot water with minimal electricity use. In
CSP, collectors concentrate heat to drive turbines. Efficiency depends on optical properties and fluid
dynamics.

Solar Water Splitting — the process of using sunlight to split water molecules into hydrogen and oxygen.
Related terms: photoelectrochemical (PEC) cell, hydrogen production.

Explanation: Emerging technology aims to produce green hydrogen for storage or fuel. Challenges include
catalyst stability, cost, and integration with existing solar PV infrastructure.
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Sub-Array — a segment of a larger solar array, often electrically isolated for performance monitoring.
Related terms: string, module group.

Explanation: Sub-arrays enable fault detection and allow partial shutdown during maintenance without
affecting the entire plant. Designing appropriate sub-array size balances monitoring granularity against
wiring complexity.

Supply Chain Risk — potential disruptions affecting the availability of solar components.

Related terms: vendor diversification, geopolitical risk.

Explanation: Recent events have highlighted reliance on specific regions for silicon wafers and rare-earth
materials. Mitigation strategies include dual-sourcing, inventory buffers, and local manufacturing incentives.

Sustainability Certification — third-party verification that a solar project meets environmental and social
standards.

Related terms: LEED, BREEAM, IEC 61724.

Explanation: Certifications enhance marketability and may unlock financing incentives. Achieving
certification requires documentation of material sourcing, waste management, and community
engagement.

System Availability — the proportion of time a solar plant is capable of producing electricity.

Related terms: uptime, reliability.

Explanation: High availability (>99 %) is essential for meeting contractual output guarantees. Downtime can
result from inverter failures, grid outages, or extreme weather events, necessitating robust maintenance
plans.

Thermal Management — techniques used to control temperature of solar components, especially inverters
and power electronics.

Related terms: heat sink, liquid cooling.

Explanation: Excess heat degrades efficiency and shortens component lifespan. Implementing passive fins or
active fluid loops improves performance but adds design complexity and cost.

Tilt Angle — the inclination of a solar panel relative to the horizontal plane.

Related terms: azimuth, optimal tilt.

Explanation: Selecting the appropriate tilt maximizes annual irradiance capture. For fixed-tilt systems, the tilt
is often set to the latitude of the site, with adjustments for seasonal optimization.

Top-Hat Cell — a solar cell architecture that incorporates a dielectric “top-hat” layer to improve carrier
collection.

Related terms: passivated emitter rear contact (PERC), heterojunction.

Explanation: Top-hat designs can achieve higher open-circuit voltages, contributing to module efficiencies
above 24 %. Manufacturing complexity and cost must be weighed against performance gains.
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Tracking Error — the deviation between a solar tracker’s actual orientation and the optimal sun position.
Related terms: pointing accuracy, alignment error.

Explanation: Even small tracking errors can reduce yield gains. Regular calibration and robust control
algorithms are necessary to maintain high tracking precision.

Utility-Scale Solar — large photovoltaic installations typically exceeding 1 MW, connected directly to the
transmission grid.

Related terms: solar farm, large-scale PV.

Explanation: Utility-scale projects benefit from economies of scale but face extensive permitting, land
acquisition, and grid integration studies. Environmental impact assessments are mandatory in many
jurisdictions.

Voltage Drop — the reduction in electrical potential along a conductor due to its resistance.

Related terms: line loss, IR drop.

Explanation: Excessive voltage drop can affect inverter input limits and reduce overall system efficiency.
Engineers size conductors to keep voltage drop below 2-3% of nominal voltage.

Water-Based Cleaning — the practice of using water to remove dust and soiling from solar panels.

Related terms: dry cleaning, robotic cleaners.

Explanation: Regular cleaning restores performance, especially in desert regions where soiling can cause
>10% loss. Water scarcity concerns drive the development of low-water or autonomous cleaning solutions.

Yield Deviation — the difference between actual energy production and the projected baseline.
Related terms: performance shortfall, energy variance.

Explanation: Causes include unexpected shading, inverter failures, or weather anomalies. Monitoring
systems flag deviations, prompting corrective actions to safeguard revenue streams.
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