
LAGOS CLEANER ENERGY SCHOOLS INNOVATION CHALLENGE, LCESIC 2026
TECHNICAL STANDARDS & SPECIFICATIONS FOR TOOLKIT COMPONENTS

1. GENERAL PROCUREMENT STANDARDS
All materials must meet the following baseline requirements:
✅ Quality Standards
· Durable under repeated student use (minimum 6-week project cycle)
· Suitable for beginner to intermediate learning levels
· Resistant to mild environmental exposure (heat, dust)
· Compatible with low-voltage systems (≤ 24V)
✅ Safety Requirements
· No exposed live wiring
· Insulated components where applicable
· Compliant with international safety practices (IEC/ISO recommended)
· Non-toxic materials
✅ Educational Suitability
· Easy to assemble/disassemble
· Supports experimentation and prototyping
· Clearly labeled components

2. RENEWABLE ENERGY COMPONENT SPECIFICATIONS
🔆 Solar Photovoltaic Panels
· Power Rating: 3W – 10W
· Voltage Output: 5V – 18V DC
· Type: Polycrystalline or Monocrystalline
· Frame: Reinforced plastic or aluminum edge
· Protection: Scratch-resistant laminated surface

🔋 Rechargeable Batteries
· Type: Li-ion or LiFePO4 recommended
· Voltage Range: 3.7V – 12V
· Capacity: ≥ 2000mAh
· Protection: Built-in Battery Management System (BMS)
· Cycle Life: Minimum 300 cycles

⚡ Charge Controllers
· Type: PWM (basic) or MPPT (optional advanced)
· Voltage Range: 6V–12V systems
· Protection: 
· Overcharge protection
· Short-circuit protection
· Reverse polarity protection

🔄 Small DC Motors
· Voltage: 3V – 12V DC
· RPM Range: 1000–10,000 RPM
· Housing: Enclosed casing for safety
· Mounting: Compatible with simple fixtures

💡 LED Lighting Systems
· Power: 0.5W – 5W
· Voltage: 3V – 12V
· Type: Low-energy white LEDs
· Lifespan: Minimum 20,000 hours

🔌 Solar Switches
· Type: Manual and light-sensitive switches
· Voltage Rating: ≤ 24V DC
· Housing: Insulated plastic casing

🔗 Wiring and Connectors
· Wire Gauge: 18–22 AWG
· Insulation: PVC coating
· Color Coding: Red (positive), Black (negative)
· Connectors: Plug-and-play terminals preferred

🔁 Inverters (Demonstration Models)
· Capacity: 50W – 150W
· Input: 12V DC
· Output: 220–240V AC (demonstration only)
· Safety: Overload and thermal protection

📊 Multimeters
· Type: Digital
· Functions: 
· Voltage (DC/AC)
· Current
· Resistance
· Safety: CAT II rated minimum

🌡 Temperature Sensors
· Type: Analog or digital (e.g., LM35, DS18B20)
· Range: -10°C to 100°C
· Accuracy: ±1°C

🌞 Light Intensity Sensors
· Type: LDR or photodiode
· Sensitivity: Suitable for visible light detection
· Output: Analog voltage signal

🔌 Circuit Boards & Breadboards
· Breadboards: 
· Minimum 400 tie-points
· Circuit boards: 
· Pre-drilled PCB boards
· Reusability: High

3. TOOLS AND HARDWARE STANDARDS
🛠 Hand Tools
· Screwdrivers:
· Insulated handles
· Multiple head types (flat, Phillips)
· Wire Cutters:
· Hardened steel
· Non-slip grips
· Measuring Tapes:
· Minimum 3 meters
· Metric system

🌡 Digital Thermometers
· Range: -10°C to 110°C
· Accuracy: ±1°C
· Display: LCD

4. PROTOTYPING MATERIALS SPECIFICATIONS
📦 Structural Materials
Cardboard
· Thickness: 3–7 mm corrugated
· Strength: Double-layer recommended
Acrylic Sheets
· Thickness: 2–5 mm
· Type: Clear or colored
· Finish: Smooth edges
PVC Pipes
· Diameter: 20–50 mm
· Length: Modular, easy-to-cut

🔩 Fabrication Materials
Adhesives
· Type: 
· Glue (non-toxic)
· Epoxy (for strong bonding)
· Dry time: ≤ 30 minutes (basic)
Plastic Containers
· Type: Reusable, non-brittle
· Capacity: 0.5L – 5L

🪵 Wood Materials
· Type: Lightweight plywood or softwood
· Thickness: 5–10 mm
· Surface: Smooth (splinter-free)

🔧 Metal Scraps
· Type: Aluminum or mild steel
· Safety: No sharp edges (must be filed smooth)

♻️ Recyclable Materials
· Must be: 
· Clean
· Safe to handle
· Free of hazardous residues

5. SAFETY AND PROTECTION STANDARDS
🧤 Protective Gloves
· Material: Rubber or synthetic
· Fit: Various sizes (student-friendly)
· Function: Electrical and mechanical protection

🥽 Safety Goggles
· Type: Transparent polycarbonate
· Features: 
· Anti-fog
· Scratch-resistant

