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Qualification and Certification Program for
Renewable Energy Engineers — PV Systems

I dalasly Bauztell BNl Jlre § cpbolall cpanigell Sl ol Gua
Laasin Ologlas Jaidy e cpd UM o d89429,5¢8)l

A8 9459 05Ul A2Vl Bouzial! dBlally A3l Jo
plall ©lgSey ddgupg Sl @Blall ple Gued el o
Lol Cblusy W QLY emuadl J] BL2YL

o J“\S ang 100 Blyally fadlly BLEY! by dBUall bsbaidly

Adla)l qwdige @ el
il gudige @ FEXVEIN

wbygSl gakige @
LS5,y Gwige @

JoVI gl

2\&).\3 delw 15

1 Introduction [5 hours]

- Introduction to Energy

- Energy Classifications

- Conventional Energy and Renewable Energy
- Renewable Energy Resources

- Power, Energy and Electricity

- Electricity Arithmetic

- Energy Situation in Jordan

- Energy Generation and Energy Demands

- Systems Grid-Tie and Off-Grid

- Renewable Energy and Energy Efficiency

2 Legal Framework [5 hours]

- General Introduction on Regulations

- Arab Steps in Energy Laws

- Renewable Energy Laws

- Request for Renewable Energy Grid Connections
- National Electrical Code

- Utility and Code Regulations

- Net Metering Pricing

- Wheeling System

- Permitting

- Jurisdiction and Authority
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3 Contracts and Agreements [5 hours]

- Tender Documents
- Standards and Specifications
- Contracts Types
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1 Solar Energy [3 hours]

- Overview of Solar Industry

- Solar Energy Fundamentals

- Sun - Earth Relationship, Sun Path
- Solar Angels

2 Photovoltaic [4 hours]

- Photovoltaic Phenomena

- Sun Light

- P-N Junction

- Current Motion and Inner Circuits
- PV Cells, Modules and Arrays

3 PV Cell Efficiency [5 hours]

- Solar Panels Technology and Selection Criteria

- Solar Panel Performance and Efficiency

- Modules Specifications: Watts, Voc, Isc, Vnominal

- Bypass Diodes

- Temperature Effect

- Radiation Effect

- Tilt Angel and Panel Orientation Effect on Performance
- Ageing

4 PV Manufacturing [3 hours]

- Industrial Process
- Wafer Manufacturing
- Assembly

Inverter, Mounting Structure and Electrical Connections CJIE ygoadl
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1 Basic Terminology [3 hours]

- Electricity Basics

- Electrical Integration

- Safety of DC and AC Power

- The Main Electrical Components

2 Inverter [7 hours]

- DC to AC Conversion
- Inverter Technology
- Inverter Sizing

- Inverter Efficiency

- Inverter Selection

- MPPT

- Large Scale Inverter
- Manufacturers
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- Codes and Standards

3 Mounting Structure [5 hours]

- Mechanical Criteria
- Load Calculations

- Structure Types

- Motion and Tracking
- Installation Type

- Building Integrated

4  Electrical Work [5 hours]

- Wire Sizing, Specifications and Rating DC and AC
- Breaker Sizing

- IV curves, Series and Parallel Array Circuits

- Junction Box Design and Protections

- Stations and Sub-Stations

- Transformers

- High Voltage Connections

System Design, Software and Case Study [ PRTEN]
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1 System Design [10 hours]

- The Elements of Site Survey

- PV System Sizing

- Roof Measurement and Site Worksheet

- Site Factors Affect Performance

- Shading Effect

- Performance Ratio

- Mismatch

- Off-Grid and Remote Power Applications Batteries and Charge Controllers
- Battery and Storage System

2 Software Application [10 hours]

- Design Software

- Sizing the PV System, Using Manual and Online Tools
- Energy Generation

- Economic Analysis

- System Cost

- Payback/ROI

3 Case Study [5 hours]

- Full Design Parameter to be Implemented as Workshop Data

Commissioning. Operation and Maintenance RYICIRYE N
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1 System Commissioning [3 hours]

- Definitions
- Tools
- Measurements

2 Operation [4 hours]

- System Monitoring
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- Data Collection
- SCADA System
- Power Station Operation

3  System Maintenance [4 hours]
- PV Module Failures
- Periodic Checklist
- System Ageing Problems
- Fault-Finding
- Repair Procedure of Solar PV Systems
- Reporting of Solar PV Systems for Maintenance Purposes

4  System Cleaning [4 hours]
- Dust Effect on PV Module

- Cleaning Methods
- Cleaning Methods Draw Back

Design Project [10 hours]
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