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Executive Certificate in Solar Power Project Management

Solar Power Plant Design And Engineering

Absorber Plate — a high-temperature surface that captures solar radiation in a thermal collector. Solar
absorber, heat sink

Example: In a parabolic trough, the absorber plate is coated with selective material to maximize absorption.
Challenge: Maintaining structural integrity under thermal cycling.

AC-DC Converter — device that changes alternating current to direct current for grid integration. Inverter,
rectifier

Practical use: Converting output from a wind-solar hybrid system. Challenge: Efficiency loss at high power
levels.

Active Tracker — motor-driven system that continuously aligns panels with the sun. Single-axis tracker,
dual-axis tracker

Example: Large-scale PV farms use dual-axis trackers to increase yield by up to 35%. Challenge: Increased
maintenance and capital cost.

Albedo - reflectivity of a surface that contributes to diffuse solar irradiance. Ground reflectance, surface
albedo

Application: Snow-covered sites have high albedo, boosting PV output. Challenge: Accurate albedo
measurement for performance modeling.

Array Layout — spatial arrangement of PV modules within a plant. String design, row spacing
Example: Optimizing tilt and spacing reduces shading losses. Challenge: Balancing land use efficiency with
shading mitigation.

Balance of System (BOS) — all components of a solar plant except the modules themselves. Mounting
structures, wiring, inverters

Practical relevance: BOS can represent 30-40 % of total project cost. Challenge: Reducing BOS cost while
maintaining reliability.

Barrel-Shaped Receiver — cylindrical thermal receiver used in central tower plants. Solar tower receiver, heat
pipe receiver

Example: Enables uniform heat distribution for molten-salt storage. Challenge: Managing thermal stresses
due to high temperature gradients.

Base-Case Scenario — a reference set of assumptions used for financial modeling. Sensitivity analysis,
scenario planning
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Application: Determines project viability under typical market conditions. Challenge: Selecting realistic input
values for fuel prices and tariffs.

Bidirectional Converter — power electronics that can operate as both inverter and rectifier. DC-DC converter,
AC-DC converter

Use case: Enables energy storage systems to charge and discharge. Challenge: Controlling bidirectional flow
without efficiency penalties.

Blade-Type PV Module — flexible photovoltaic panel that mimics a blade shape for aerodynamic
installations. Flexible PV, thin-film PV

Example: Integrated on building facades with curved surfaces. Challenge: Lower efficiency compared with
rigid crystalline modules.

BoP (Balance of Plant) — infrastructure supporting the core generation equipment. Electrical balance, civil
works

Includes: Roads, drainage, fire protection, and control rooms. Challenge: Coordinating multidisciplinary
teams to meet schedule.

Capacity Factor — ratio of actual energy produced to the theoretical maximum. Plant availability,
performance ratio

Typical values: 20-25 % For utility-scale PV, 35-45% for CSP with storage. Challenge: Accurate forecasting
under variable weather.

Carbon Footprint — total greenhouse gas emissions associated with a solar project. Life-cycle assessment,
embodied emissions

Practical use: Demonstrates environmental benefits versus fossil fuels. Challenge: Accounting for
manufacturing and end-of-life recycling.

Cell-Level Monitoring — real-time data acquisition from individual PV cells. String monitoring, module
monitoring
Benefit: Early detection of hot-spots and degradation. Challenge: Data management and sensor durability.

Central Receiver — a tower equipped with an absorber that concentrates sunlight from a field of mirrors.
Power tower, solar furnace

Example: Generates temperatures above 1000 °C for molten-salt storage. Challenge: Precise heliostat
alignment and wind-induced vibrations.

Chain of Custody — documentation that tracks component provenance from manufacturer to site. Quality
assurance, traceability

Application: Required for warranty claims and certification. Challenge: Maintaining records across multiple
suppliers.
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Clean-Energy Certificate — tradable credit confirming generation of renewable electricity. Renewable Energy
Certificate (REC), green tag

Use: Provides additional revenue streams for project owners. Challenge: Varying market values across
jurisdictions.

Clipping Losses — reduction in output when inverter capacity is less than array capacity. Inverter sizing,
oversizing factor

Example: A 10% clipping loss may be acceptable to reduce capital cost. Challenge: Balancing cost versus
lost energy revenue.

Co-generation — simultaneous production of electricity and useful heat. Combined heat and power (CHP),
solar-thermal hybrid

Application: Supplying process heat for industrial facilities. Challenge: Matching heat demand with solar
availability.

Concentrated Photovoltaics (CPV) — PV cells combined with optics to concentrate sunlight. Solar
concentrator, multijunction cell

Example: Achieves efficiencies above 40 % under direct normal irradiance. Challenge: Requires precise
tracking and high-quality optics.

Condensing Heat Exchanger — device that transfers heat from a working fluid to a secondary fluid, causing
condensation. Heat recovery, cooling tower
Use in CSP: Recovers waste heat to improve overall efficiency. Challenge: Fouling and corrosion control.

Construction Phase — period when civil works, installation, and commissioning occur. Project schedule,
critical path
Key activities: Foundations, mounting, wiring, and testing. Challenge: Weather delays and supply-chain
disruptions.

Control System Architecture — hierarchical design of hardware and software that governs plant operation.
SCADA, PLC network

Example: Distributed controllers manage each sub-array for fault isolation. Challenge: Cyber-security and
real-time responsiveness.

Cooling Tower — heat-rejection device that uses evaporation to lower temperature of a working fluid. Wet
cooling, dry cooling
Application: Condensing steam in CSP Rankine cycles. Challenge: Water consumption in arid regions.

Crystalline Silicon (c-Si) Module — photovoltaic module based on single-crystal or multicrystalline silicon
wafers. Monocrystalline, polycrystalline
Typical efficiency: 18-22 %. Challenge: Degradation due to light-induced degradation (LID).
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DC-Link Voltage — voltage level between the PV array and the inverter's power stage. String voltage, inverter
rating

Higher DC-link reduces current, minimizing conductor losses. Challenge: Insulation requirements and safety
clearances.

De-icing System — equipment that removes ice from PV surfaces or mirrors. Thermal heating, mechanical
wipers

Benefit: Restores performance during winter storms. Challenge: Energy consumption versus energy loss
from shading.

Design-Build Contract — procurement method where a single entity handles both design and construction.
EPC, turnkey

Advantage: Streamlined communication and reduced schedule risk. Challenge: Limited owner control over
design details.

Direct Normal Irradiance (DNI) — solar radiation received per unit area on a surface normal to the sun’s rays.
Global horizontal irradiance, diffuse irradiance
Critical for CPV and solar-thermal concentrators. Challenge: Accurate measurement with pyrheliometers.

Distributed Generation (DG) — small-scale power production located close to the point of consumption.
Rooftop PV, micro-grid
Benefit: Reduces transmission losses. Challenge: Grid integration and voltage regulation.

Double-Glass Module — PV module with glass on both front and rear sides, eliminating polymer backsheet.
Glass-glass PV, encapsulant

Advantages: Higher durability and lower water vapor transmission. Challenge: Increased weight affecting
mounting design.

Droop Control — frequency-based control method that reduces output as grid frequency deviates. Primary
frequency response, governor

Used in inverter-based resources to support grid stability. Challenge: Tuning parameters to avoid
over-reaction.

Dust Mitigation — strategies to reduce soiling losses on solar collectors. Cleaning schedule, anti-soiling
coatings
Example: Automated robotic cleaners for desert PV farms. Challenge: Water scarcity and operational cost.

Effective Capacity — rated output of a solar plant after accounting for derating factors. Nameplate capacity,
net capacity

Derived from module ratings, temperature coefficients, and inverter efficiency. Challenge: Predicting
long-term performance degradation.
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Electrical Clearance — minimum distance required between live parts and grounded structures. Safety
distance, IEC 61853
Ensures compliance with occupational safety standards. Challenge: Designing compact layouts while
meeting clearance.

Energy Storage System (ESS) — technology that stores electrical energy for later use. Battery, pumped hydro,
thermal storage

Application: Shifting solar generation to peak demand periods. Challenge: Degradation, cycle life, and cost
per kWh.

Engineering, Procurement, and Construction (EPC) — contract model where the contractor delivers a
complete, ready-to-operate plant. Turnkey, design-build

Scope includes design, equipment purchase, construction, and commissioning. Challenge: Managing scope
changes and cost overruns.

Environmental Impact Assessment (EIA) — systematic process to evaluate potential ecological effects.
Baseline study, mitigation plan

Required for permitting in most jurisdictions. Challenge: Addressing biodiversity concerns in sensitive
habitats.

Feed-in Tariff (FiT) — policy mechanism that guarantees a fixed price for renewable electricity. Power
purchase agreement, subsidy

Encourages investment by reducing market risk. Challenge: Adjusting tariffs to reflect falling technology
costs.

Field-Level Monitoring — performance tracking of entire PV arrays or solar-thermal fields. SCADA, remote
sensing

Provides data for performance ratio calculation and fault detection. Challenge: Integrating heterogeneous
data sources.

Fixed-Tilt System — PV or CSP installation with a static angle relative to the ground. Ground-mount,
roof-mount
Simpler and cheaper than tracking systems. Challenge: Sub-optimal capture of seasonal sun path.

Floating Solar (Floatovoltaics) — PV arrays installed on water bodies. Lake-mounted PV, hydro-solar hybrid
Benefits: Reduced land use, cooling effect improves efficiency. Challenge: Anchoring, corrosion, and
water-level fluctuations.

Fuel-Switching Capability — ability of a CSP plant to burn alternative fuels (e.G., Natural gas) during low-solar
periods. Hybrid plant, backup boiler
Improves dispatchability. Challenge: Additional emissions and equipment complexity.
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Grid-Forming Inverter — inverter that can establish voltage and frequency reference without external grid
support. Voltage source inverter, droop control

Essential for micro-grids and islanded operation. Challenge: Ensuring stable synchronization during
transients.

Ground-Mount Structure — support system that holds PV modules on the earth'’s surface. Fixed-tilt rack,
tracking frame

Design considerations: Soil bearing capacity, wind load, corrosion resistance. Challenge: Optimizing cost
versus structural robustness.

Heat Transfer Fluid (HTF) — liquid that transports thermal energy in CSP systems. Methanol, molten salt,
synthetic oil

Key properties: High specific heat, thermal stability, low viscosity. Challenge: Degradation at temperatures
above design limits.

Heliostat — flat or slightly curved mirror that reflects sunlight toward a central receiver. Solar mirror, tracking
mirror
Typical size: 5-15M? per unit. Challenge: Precise dual-axis tracking and cleaning in dusty environments.

Horizontal Axis Tracker (HAT) — tracking system that rotates around a horizontal axis, usually aligned
north-south. Single-axis tracker, back-tracking
Improves energy yield by 15-25% over fixed-tilt. Challenge: Managing shading between rows.

Hybrid PV-CSP Plant — facility that combines photovoltaic and concentrated solar thermal technologies.
Co-generation, tandem plant

Advantage: Diversified generation profile and storage options. Challenge: Integrated control and increased
capital complexity.

I[EC 61724 Standard — international guideline for performance monitoring of PV systems. Performance ratio,
data acquisition

Provides methodology for calculating energy yield. Challenge: Adapting the standard to emerging
technologies like bifacial modules.

Inverter Loading Ratio (ILR) — ratio of total DC capacity to inverter AC rating. Oversizing factor, clipping
losses

Typical ILR values: 1.1-1.3 For utility-scale plants. Challenge: Selecting optimal ILR to balance cost and
energy loss.

Installation Angle - tilt of PV modules relative to the horizontal plane. Optimal tilt, latitude adjustment
Determines seasonal irradiance capture. Challenge: Compromise between winter and summer performance.

International Renewable Energy Certificate (I-REC) — globally recognized tracking system for renewable
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electricity. REC, green certificate
Facilitates cross-border trading of renewable attributes. Challenge: Verification and double-counting
prevention.

Joule Heating - resistive heating caused by electric current flow. Ohmic loss, thermal losses
Inverters and power electronics must manage heat dissipation. Challenge: Designing effective cooling for
high-power converters.

Kaplan Turbine — axial-flow water turbine often paired with pumped-hydro storage linked to solar plants.
Hydro-solar, renewable hybrid
Provides flexible generation for grid balancing. Challenge: Site-specific water resource availability.

Kinetic Energy Storage — storage method that captures energy as motion, such as flywheels. Mechanical
storage, rotational storage
Useful for short-duration frequency regulation. Challenge: Bearing wear and magnetic losses over time.

Levelized Cost of Energy (LCOE) — metric that expresses the average cost per kilowatt-hour over a plant’s
lifetime. Cost-benefit analysis, financial model

Formula incorporates capital, O&M, fuel (if any), and discount rate. Challenge: Accurately forecasting
degradation and future electricity prices.

Linear Fresnel Reflector (LFR) — flat mirrors that focus sunlight onto a linear absorber tube. Parabolic trough,
solar furnace

Simpler mechanical design than parabolic troughs. Challenge: Lower optical concentration leading to
reduced temperatures.

Load-Following Capability — ability of a plant to adjust output to match demand fluctuations.
Dispatchability, ramp rate

CSP with thermal storage excels at load-following. Challenge: Predicting market demand and ensuring fast
response.

Low-Voltage Ride-Through (LVRT) — inverter function that remains connected during short voltage dips. Grid
code compliance, fault ride-through
Ensures stability of the wider power system. Challenge: Designing control algorithms that prevent inverter

tripping.

Magnetic Bearing — contactless support for rotating shafts in flywheel storage. Active bearing, frictionless
support

Reduces mechanical wear and enables high-speed operation. Challenge: Power consumption of the bearing
control system.

Man-Machine Interface (MMI) — user interface for plant operators to monitor and control equipment. HMI,
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SCADA dashboard
Provides alarms, trend graphs, and remote access. Challenge: Designing intuitive layouts for rapid
decision-making.

Maximum Power Point Tracker (MPPT) — algorithm that extracts the highest possible power from a PV array.
DC-DC converter, inverter control

Common methods: Perturb-and-observe, incremental conductance. Challenge: Rapidly changing irradiance
conditions in partially cloudy climates.

Metal-Back Sheet (MBS) — metallic layer used as a backsheet alternative for PV modules. Aluminum
backsheet, conductive backsheet

Offers improved fire resistance and durability. Challenge: Managing thermal expansion differences between
glass and metal.

Micro-inverter — small inverter attached to each individual PV module. String inverter, power optimizer
Provides module-level maximum power point tracking. Challenge: Higher component count and associated
maintenance.

Modular Design — engineering approach that divides a plant into repeatable, standardized units.
Prefabrication, plug-and-play
Accelerates construction and simplifies scaling. Challenge: Ensuring uniform performance across modules.

Monofacial Module — PV module that generates electricity only from its front side. Bifacial module, rear-side
illumination
Dominant technology for most existing installations. Challenge: Missing out on additional albedo gains.

Multijunction Solar Cell — photovoltaic cell that stacks multiple semiconductor layers with different
bandgaps. CPV cell, tandem cell

Achieves efficiencies above 45 % under concentrated light. Challenge: High manufacturing cost and
complex thermal management.

National Solar Radiation Database (NSRDB) — repository of solar irradiance data for the United States. Solar
resource assessment, meteorological data

Used for simulation of plant performance. Challenge: Interpolating sparse measurement stations to remote
sites.

Net Metering — billing arrangement that credits producers for excess electricity fed back to the grid. Feed-in
tariff, self-consumption
Encourages distributed generation. Challenge: Utility revenue models and grid fairness.

Nominal Power Rating — manufacturer-specified maximum output under standard test conditions. STC
rating, nameplate capacity
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Often expressed in watts-peak (Wp). Challenge: Real-world output is typically lower due to temperature and
irradiance variations.

Off-Grid System — isolated power system not connected to the utility network. Standalone PV, micro-grid
Common in remote communities and telecom sites. Challenge: Sizing storage to ensure reliability over long
periods of low irradiance.

On-Site Substation — electrical facility that steps voltage up or down for grid interconnection. Transformer
station, switchyard

Includes protection relays and metering equipment. Challenge: Land acquisition and compliance with utility
standards.

Optical Efficiency — proportion of incident solar radiation successfully directed onto the absorber.
Reflectivity, concentration ratio
Critical for CPV and CSP performance. Challenge: Degradation of mirror reflectivity over time.

Over-Paneling — installing more PV capacity than the inverter's nominal rating. Inverter loading ratio,
clipping

Increases energy yield in regions with low irradiance. Challenge: Managing increased thermal load on
inverters.

Panel Cleaning Robot — autonomous device that removes dust and debris from PV surfaces. Soiling
mitigation, maintenance automation

Operates on rails or tracks across large solar farms. Challenge: Energy consumption versus cleaning
frequency trade-off.

Passive Cooling — heat dissipation method that relies on natural convection or radiation without fans. Heat
sink, thermal radiators
Used in high-temperature CSP receivers. Challenge: Limited effectiveness in still air conditions.

Performance Ratio (PR) — metric that compares actual energy output to the theoretical output under given
irradiance. Yield analysis, efficiency factor

Typical values: 0.75-0.90 For well-maintained PV plants. Challenge: Isolating losses due to soiling,
temperature, and inverter inefficiency.

Power Purchase Agreement (PPA) — long-term contract where a buyer agrees to purchase electricity at a
predetermined price. Off-take agreement, contract for difference
Provides revenue certainty for developers. Challenge: Negotiating price escalators and termination clauses.

Power Tower — tall structure that holds the central receiver in a CSP plant. Solar tower, heliostat field
Height typically ranges from 100 m to 250 m. Challenge: Structural stability under wind and seismic loads.
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Pre-Commissioning Test — series of checks performed before formal handover. Factory acceptance test, site
acceptance test

Includes insulation resistance, functional verification, and performance validation. Challenge: Coordinating
test schedules among multiple contractors.

PV Module Degradation Rate — annual percentage loss of a module’s power output. Performance
guarantee, warranty
Industry average: 0.5 %—-0.8 % Per year. Challenge: Predicting long-term degradation under harsh climates.

Quiality Assurance (QA) Plan — documented procedures to ensure components meet specifications.
Inspection protocol, test plan

Covers material certification, welding procedures, and electrical testing. Challenge: Maintaining traceability
across global supply chains.

Reactive Power Compensation — equipment that supplies or absorbs reactive power to maintain voltage
levels. Capacitor bank, STATCOM

Important for large PV farms connected to weak grids. Challenge: Sizing devices to avoid over-voltage
during low load.

Reflector Alignment Tolerance — allowable angular deviation of mirrors from the optimal orientation.
Heliostat accuracy, tracking error

Typically within £0.1° For high-concentration systems. Challenge: Cumulative errors leading to reduced
concentration.

Renewable Energy Certificate (REC) — tradable instrument representing one megawatt-hour of renewable
electricity generated. Green tag, carbon credit

Facilitates compliance with renewable portfolio standards. Challenge: Verifying generation and preventing
double counting.

Reverse-Bias Testing — method to assess PV module insulation by applying a voltage opposite to normal
operation. Leakage test, safety test
Detects moisture ingress and cell damage. Challenge: Ensuring test voltage does not damage the module.

Rooftop PV System — photovoltaic installation mounted on building roofs. Building-integrated PV,
distributed generation

Advantages: Utilizes existing space, reduces transmission losses. Challenge: Structural load assessment and
shading from nearby objects.

Run-Time Efficiency — actual efficiency achieved during operation, accounting for temperature and
irradiance. Instantaneous efficiency, performance ratio
Varies throughout the day and season. Challenge: Real-time monitoring to identify deviations.
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Safety-Critical Relay — protective device that isolates faulty sections to prevent hazards. Trip coil, protection
relay

Used in high-voltage switchgear of solar plants. Challenge: Reducing false trips while ensuring rapid fault
clearance.

Scalable Architecture — design that allows capacity to be expanded without major redesign. Modular design,
phased development
Facilitates growth as demand increases. Challenge: Maintaining consistent performance across phases.

Schottky Diode — semiconductor device with low forward voltage drop, used in bypass circuits. Bypass
diode, protection diode
Improves module performance under partial shading. Challenge: Thermal management of diode hotspots.

Seismic Design Criteria — engineering standards to ensure plant survivability during earthquakes. Dynamic
analysis, base isolation
Based on regional seismic hazard maps. Challenge: Balancing cost of reinforcement with risk level.

Site-Specific Meteorological (S2M) Data — localized weather information collected on-site. Solar resource
assessment, anemometer data
Improves accuracy of energy production forecasts. Challenge: Installing and maintaining reliable sensors.

Solar Cell Efficiency — ratio of electrical power output to incident solar power on the cell surface. Quantum
efficiency, bandgap engineering

State-of-the-art cells exceed 30 % under standard test conditions. Challenge: Trade-off between efficiency
and manufacturing cost.

Solar Concentrator — optical device that focuses sunlight onto a smaller receiver area. Fresnel lens, parabolic
mirror
Enables higher temperatures for thermal processes. Challenge: Optical losses due to surface contamination.

Solar Farm Layout Optimization — computational process to arrange rows, spacing, and orientation for
maximum yield. Shadow analysis, terrain modeling

Software tools simulate shading and terrain effects. Challenge: Incorporating future expansion and access
roads.

Solar Irradiance Sensor — instrument that measures solar radiation intensity. Pyranometer, pyrheliometer
Data feed into performance monitoring systems. Challenge: Calibration drift and sensor fouling.

Solar Monitoring Dashboard — visual interface displaying real-time plant metrics. KPIs, alarm management
Shows generation, availability, and weather overlays. Challenge: Cybersecurity and data integrity.

Solar Tracker Calibration — process of verifying and adjusting tracker alignment to ensure accurate sun
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tracking. Back-tracking, sensor validation
Performed annually or after major maintenance. Challenge: Access to remote tracker arrays for calibration.

Solar-Thermal Storage Tank — insulated vessel that holds hot fluid for later electricity generation. Melt-salt
tank, phase-change storage
Typical storage duration: 6-12 Hours. Challenge: Thermal stratification and material corrosion.

Solar-Weighted Capacity Factor — capacity factor adjusted for solar resource quality. Effective capacity
factor, normalized output
Enables comparison across different climates. Challenge: Accurate normalization methodology.

Standby Power Supply — auxiliary power source that maintains essential functions during outages. UPS,
diesel generator

Ensures monitoring and safety systems remain active. Challenge: Sizing for worst-case load without
excessive fuel use.

String Voltage Drop — reduction in voltage along a series of PV modules due to resistance. Conductor sizing,
voltage regulation

Must stay within inverter's allowable input range. Challenge: Balancing conductor cost with loss
minimization.

Sub-Array — a group of PV modules electrically connected and controlled as a single unit. String, block
Facilitates module-level optimization and fault isolation. Challenge: Determining optimal sub-array size for
inverter compatibility.

Super-strate Solar Cell — cell built on a substrate that can be removed, allowing reuse of expensive
semiconductor layers. Thin-film, flexible PV
Potential to reduce material waste. Challenge: Manufacturing yield and handling of thin substrates.

Sustainability Assessment — evaluation of environmental, social, and economic impacts over the project
lifecycle. Life-cycle analysis, ESG metrics

Guides decision-making for responsible development. Challenge: Quantifying indirect impacts such as land
use change.

Switched-Mode Power Supply (SMPS) — electronic converter that efficiently regulates voltage for plant
control systems. DC-DC converter, AC-DC supply

Reduces energy losses compared with linear regulators. Challenge: Electromagnetic interference (EMI)
management.

System Integration Test (SIT) — comprehensive verification that all plant components operate together as
intended. Functional test, performance test
Includes load simulations and fault injection. Challenge: Coordinating multiple vendors for test execution.
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Thermal Conductivity — ability of a material to conduct heat. Heat transfer coefficient, insulation property
Critical for selecting receiver tube materials. Challenge: Balancing high conductivity for heat extraction with
low thermal expansion.

Thermal Energy Storage (TES) — technology that stores heat for later conversion to electricity. Melt-salt
storage, sensible heat storage
Enables dispatchable solar power. Challenge: Heat losses over long storage periods.

Thermal Expansion Joint — flexible connection that accommodates temperature-induced length changes.
Expansion compensation, stress relief

Used in CSP pipelines and receiver supports. Challenge: Designing joints that maintain seal integrity under
high pressure.

Thin-Film Photovoltaic — PV technology where semiconductor layers are deposited on large substrates.
CdTe, CIGS, perovskite

Advantages: Light weight, flexible form factor. Challenge: Lower efficiencies and long-term stability
concerns.

Three-Phase Inverter — inverter that outputs three-phase AC power directly, eliminating the need for a
transformer. Grid-forming inverter, power conversion
Improves grid compatibility for utility-scale plants. Challenge: Managing harmonic distortion.

Time-of-Use (TOU) Tariff — electricity pricing scheme that varies with demand periods. Dynamic pricing,
demand response
Solar plants can optimize dispatch to high-price windows. Challenge: Forecasting price spikes accurately.

Tracking Error Budget — allocation of permissible errors among all tracking system components. Axis
misalignment, sensor drift

Ensures overall pointing accuracy meets design goals. Challenge: Cumulative errors exceeding budget
during operation.

Transformer Loading Ratio - ratio of actual load to transformer rated capacity. Thermal loading, overload
capability
Maintains transformer lifespan and reduces losses. Challenge: Anticipating peak solar output with storage
discharge.

Transmission Line Losses — energy dissipated as heat in conductors between plant and grid. Resistive loss,
reactive loss

Typically 2-5% for distances under 50 km. Challenge: Selecting conductor size and voltage level to minimize
loss.

Triple-Junction Solar Cell — multijunction cell with three semiconductor layers, each tuned to a different
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spectrum segment. CPV cell, tandem cell
Provides higher conversion efficiency under concentrated light. Challenge: Complex manufacturing and
thermal management.

Utility-Scale PV Plant — large-capacity photovoltaic installation (=1 MW) connected directly to the
transmission grid. Solar farm, commercial PV

Often employs single-axis trackers and centralized inverters. Challenge: Land acquisition, environmental
permitting, and grid interconnection studies.

Variable Frequency Drive (VFD) — electronic controller that adjusts motor speed by varying supply frequency.
Inverter, motor control

Used in cooling fans and pump systems of CSP plants. Challenge: Maintaining efficiency across a wide
speed range.

Voltage-Controlled Reactive Power (VCRP) — method where reactive power output is adjusted based on
voltage deviations. Volt-var control, reactive compensation

Helps stabilize voltage in high-penetration solar regions. Challenge: Coordination with other
voltage-support devices.

Water-Cooled Condenser — heat exchanger that uses water to condense steam from a turbine. Cooling
tower, heat recovery

Common in CSP Rankine cycles. Challenge: Water scarcity in arid solar sites and need for recirculation
treatment.

Weather-Station Calibration — routine verification of sensor accuracy for solar and wind measurements.
Met-tower maintenance, data quality control

Ensures reliable input for performance models. Challenge: Access to remote stations and minimizing
downtime.

Winding Losses — resistive losses occurring in the copper windings of transformers and motors. Ohmic loss,
I°R heating

Contribute to overall plant efficiency reduction. Challenge: Selecting conductor size that balances cost and
loss.

Zero-Emission Goal — target to eliminate CO, emissions from plant operation. Carbon neutrality, net-zero
Achieved through renewable generation, storage, and carbon offsetting. Challenge: Accounting for indirect
emissions such as manufacturing and logistics.

Read online: https://certificates.Ispm.org.uk/glossaries/6378964/solar- London School of Planning and Management - 26 Jul 2026
power-plant-design-and-engineering



