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Learning Objectives

By the end of this module, students will be able to:

Conduct comprehensive site surveys and system planning

Apply proper camera placement principles for optimal coverage

Execute professional installation procedures and techniques

Perform cable installation using industry best practices

Configure basic system settings and parameters

Implement safety procedures and electrical standards

Test and commission complete CCTV systems

3.1 Pre-Installation Planning and Site Survey

The Importance of Proper Planning

Professional CCTV installation begins long before the first camera is mounted. Proper planning ensures
system effectiveness, legal compliance, and customer satisfaction while minimizing costly mistakes and
rework.

Planning Benefits:

Accurate cost estimation and budgeting

Optimal system performance and coverage

Compliance with legal and safety requirements

Efficient use of resources and time

Customer satisfaction and professional reputation

Comprehensive Site Survey Process

Phase 1: Initial Client Consultation

Objectives Assessment:



Primary Security Goals: What threats are being addressed?

Coverage Requirements: Which areas need monitoring?

Monitoring Approach: Live monitoring, recording only, or both?

Integration Needs: Other security systems to connect?

Budget Parameters: Available investment and ongoing costs

Timeline Constraints: Installation deadlines and milestones

Documentation Requirements:

Client contact information and authorization

Site access permissions and restrictions

Special requirements or constraints

Existing security measures evaluation

Previous security incidents history

[IMAGE SUGGESTION: Professional meeting between CCTV consultant and client reviewing building plans
and security requirements]

Phase 2: Physical Site Assessment

Exterior Survey:

1. Building Perimeter
Entry and exit points identification

Vulnerable areas assessment

Lighting conditions evaluation

Weather exposure considerations

Vehicle access and parking areas

2. Landscape and Environment
Trees and vegetation that may obstruct views

Seasonal changes affecting camera placement

Natural and artificial lighting sources

Weather patterns and environmental factors

Neighboring properties and privacy concerns

3. Infrastructure Evaluation
Existing electrical systems and capacity



Network infrastructure availability

Mounting surface suitability

Cable routing possibilities

Equipment housing locations

Interior Survey:

1. Layout Analysis
Room configurations and dimensions

Ceiling heights and mounting options

Natural and artificial lighting assessment

High-traffic areas identification

Asset locations and protection needs

2. Technical Infrastructure
Electrical panel locations and capacity

Network equipment and connectivity

HVAC systems and interference concerns

Fire suppression systems compatibility

Communication systems integration

[IMAGE SUGGESTION: Site survey checklist on clipboard with measuring tools and building floor plan]

Phase 3: Risk and Threat Analysis

Security Risk Assessment:

1. Threat Identification
External Threats: Burglary, vandalism, terrorism

Internal Threats: Employee theft, unauthorized access

Environmental Threats: Fire, flooding, natural disasters

Technical Threats: System failure, cyber attacks

2. Vulnerability Analysis
Physical Vulnerabilities: Weak entry points, blind spots

Procedural Vulnerabilities: Poor access control, weak policies

Technical Vulnerabilities: Outdated systems, poor maintenance



Human Vulnerabilities: Inadequate training, complacency

3. Risk Priority Matrix
High probability, high impact threats

Medium probability, medium impact threats

Low probability, low impact threats

Risk mitigation strategies

Coverage Priority Zones:

Critical Areas: High-value assets, main entrances

High-Traffic Areas: Lobbies, corridors, common areas

Vulnerable Points: Secluded areas, emergency exits

Compliance Areas: Cash handling, sensitive operations

[IMAGE SUGGESTION: Risk matrix chart showing probability vs. impact with color coding for different threat
levels]

Phase 4: Technical Survey and Measurements

Distance Measurements:

Camera-to-target distances for proper lens selection

Cable run distances for signal quality planning

Height measurements for optimal mounting positions

Viewing angle calculations for coverage verification

Environmental Conditions:

Lighting Levels: Lux measurements at different times

Temperature Ranges: Operating conditions for equipment

Humidity Levels: Environmental protection requirements

Electromagnetic Interference: Potential signal interference sources

Infrastructure Documentation:

Electrical panel locations and available circuits

Network equipment locations and connectivity

Existing cable pathways and accessibility



Structural mounting points and load capacities

Tools for Site Survey:

Measuring tape and laser distance meters

Light meters for illumination measurement

Digital camera for documentation

Laptop with planning software

Site survey forms and checklists

[IMAGE SUGGESTION: CCTV technician using measuring tools and documenting measurements on site
survey form]

3.2 Camera Placement Principles and Strategies

Fundamental Placement Principles

The Science of Optimal Placement

Height Considerations:

Facial Recognition: 2.5-3 meters (8-10 feet) optimal height

General Surveillance: 3-4 meters (10-13 feet) for area coverage

Vandalism Protection: Minimum 3 meters to prevent tampering

Accessibility: Consider maintenance access requirements

Angle Optimization:

Downward Angle: 10-15 degrees for best facial capture

Horizontal Coverage: Minimize steep angles that distort features

Lighting Considerations: Avoid backlighting situations

Seasonal Adjustments: Account for sun position changes

[IMAGE SUGGESTION: Diagram showing optimal camera heights and angles with human figures for scale
and viewing zones marked]

Field of View Calculations

Lens Selection Based on Distance:

Wide Angle (2.8-4mm): Close areas, general surveillance



Standard (6-8mm): Medium distance, balanced coverage

Telephoto (12-50mm): Long distance, identification focus

Varifocal: Adjustable focal length for flexibility

Coverage Calculations:

Pixel Density for Identification:

Recognition: 80 pixels per meter (25 pixels per foot)

Identification: 160 pixels per meter (50 pixels per foot)

Detection: 25 pixels per meter (8 pixels per foot)

[IMAGE SUGGESTION: Field of view diagram showing coverage areas for different lens types and distances]

Strategic Placement Approaches

1. Chokepoint Strategy

Definition: Monitoring natural funnel points where people or vehicles must pass.

Applications:

Building Entrances: All entry and exit points

Corridor Intersections: Movement tracking points

Stairwells: Vertical movement monitoring

Doorways: Room access control

Gates and Turnstiles: Controlled access points

Advantages:

Guaranteed subject capture

Efficient camera utilization

Clear identification opportunities

Evidence collection optimization

Implementation Guidelines:

Position cameras to capture faces, not just tops of heads

Horizontal Field of View = 2 × tan(lens angle/2) × distance
Vertical Field of View = Horizontal FOV × (height/width ratio)



Ensure adequate lighting at chokepoints

Consider backup cameras for critical chokepoints

Account for peak traffic flow periods

[IMAGE SUGGESTION: Building floor plan showing chokepoint camera placements at entrances, corridors,
and key passages]

2. Perimeter Protection Strategy

Objectives: Create virtual security barrier around property boundaries.

Implementation:

1. Fence Line Monitoring
Cameras every 100-150 meters along fence

Overlapping coverage to eliminate blind spots

Motion detection zones along perimeter

Integration with physical barriers

2. Corner and Gate Coverage
Special attention to corner areas

Gate monitoring for access control

Vehicle entrance/exit documentation

Visitor identification capabilities

3. Lighting Integration
Motion-activated security lighting

Infrared illumination for night vision

Light pollution minimization

Energy-efficient LED systems

Challenges and Solutions:

Weather Resistance: IP66/IP67 rated equipment

Vandalism Protection: High mounting, tamper-proof housings

Power Distribution: Centralized or solar power options

False Alarms: Advanced analytics and proper zone configuration

[IMAGE SUGGESTION: Aerial view of facility with perimeter cameras marked and coverage zones indicated]



3. Asset Protection Strategy

High-Value Asset Monitoring:

Server Rooms: IT equipment protection

Safes and Vaults: Financial asset security

Inventory Storage: Valuable goods protection

Equipment Areas: Machinery and tool security

Implementation Principles:

Multiple camera angles for complete coverage

High-resolution cameras for detailed documentation

Motion detection with immediate alerts

Integration with access control systems

4. Area Surveillance Strategy

Large Area Coverage:

Parking Lots: Vehicle and pedestrian safety

Warehouses: General activity monitoring

Public Spaces: Crowd monitoring and safety

Recreational Areas: Public safety and vandalism prevention

Techniques:

PTZ Cameras: Operator-controlled coverage

Fixed Wide-Angle: Continuous area monitoring

Overlapping Coverage: Multiple camera coordination

Analytics Integration: Automated area monitoring

Environmental Considerations

Lighting Conditions

Natural Lighting Challenges:

1. Backlighting Issues
Sun behind subjects creates silhouettes

Windows and bright backgrounds



Solution: WDR (Wide Dynamic Range) cameras

2. Seasonal Changes
Sun angle variations throughout year

Daylight duration changes

Shadow pattern modifications

Vegetation growth affecting coverage

3. Artificial Lighting
Fluorescent flicker effects on recording

LED lighting compatibility

Motion-activated lighting integration

Emergency lighting considerations

Low Light Solutions:

Low Light Cameras: Enhanced sensitivity sensors

Infrared Illumination: Built-in or external IR lighting

Thermal Imaging: Heat signature detection

Image Enhancement: Digital noise reduction

[IMAGE SUGGESTION: Split comparison showing same scene in good lighting vs. poor lighting with different
camera solutions]

Weather Protection

Outdoor Camera Requirements:

IP Rating: IP66 minimum for outdoor use

Temperature Range: Operating specifications for climate

Humidity Resistance: Condensation prevention measures

UV Protection: Lens and housing material specifications

Wind Resistance: Mounting stability requirements

Weatherproofing Techniques:

Proper cable sealing and strain relief

Drip loops to prevent water ingress

Ventilation for condensation prevention



Sun shields for direct sunlight protection

Heating elements for extreme cold climates

3.3 Professional Installation Procedures

Pre-Installation Preparation

Equipment Inventory and Inspection

Receiving and Inspection Process:

1. Delivery Verification
Check quantities against purchase order

Inspect packaging for damage

Verify model numbers and specifications

Document any discrepancies immediately

2. Equipment Testing
Camera functionality verification

Cable continuity testing

Power supply output verification

Accessory completeness check

3. Tool and Material Preparation
Installation tools inventory

Safety equipment inspection

Mounting hardware verification

Cable and connector supplies

Essential Installation Tools:

Power Tools: Drill, impact driver, angle grinder

Hand Tools: Screwdrivers, wrenches, crimping tools

Testing Equipment: Multimeter, cable tester, monitor

Safety Equipment: Hard hat, safety glasses, harness

Measuring Tools: Tape measure, level, stud finder

[IMAGE SUGGESTION: Organized tool layout showing professional CCTV installation toolkit]



Site Preparation

Access and Safety:

Obtain necessary permits and approvals

Coordinate with building management/security

Establish work area boundaries

Implement safety protocols and procedures

Arrange for parking and equipment staging

Utility Coordination:

Locate and mark underground utilities

Identify electrical circuits and capacity

Verify network infrastructure availability

Coordinate with other trades if necessary

Schedule utility shutdowns if required

Camera Installation Procedures

Step 1: Mounting Bracket Installation

Wall Mounting Procedure:

1. Location Marking
Use template or measurements for accurate positioning

Check for level using spirit level

Mark drill holes with pencil or marker

Verify no utilities behind wall using detector

2. Hole Drilling
Select appropriate drill bit size for anchors

Use hammer drill for masonry surfaces

Drill to proper depth for anchor type

Clean holes of debris before anchor insertion

3. Anchor Installation
Concrete: Use concrete anchors or chemical anchors

Brick: Avoid mortar joints, use brick anchors



Wood: Use appropriate wood screws

Steel: Use self-tapping or drilled and tapped holes

Drywall: Use heavy-duty toggle or molly bolts

4. Bracket Mounting
Apply thread locker to screws if specified

Tighten to manufacturer's torque specifications

Verify secure attachment with pull test

Check bracket alignment and level

[IMAGE SUGGESTION: Step-by-step photo sequence showing wall mounting process from marking to final
bracket installation]

Ceiling Mounting Considerations:

Structural Support: Verify ceiling can support camera weight

Drop Ceiling: Use ceiling tile brackets or support bars

Concrete Ceiling: Use appropriate concrete anchors

Access Requirements: Plan for future maintenance access

Cable Management: Route cables neatly through ceiling space

Pole Mounting:

Pole Selection: Adequate diameter and material strength

Foundation: Proper concrete footings for stability

Height Calculation: Optimal viewing angle and vandalism protection

Guy Wires: Additional stability for tall installations

Grounding: Electrical safety requirements

Step 2: Camera Positioning and Adjustment

Initial Positioning:

1. Rough Alignment
Point camera toward target area

Adjust pan and tilt for general direction

Check for obvious obstructions

Verify mounting security



2. Fine Adjustment Process
Connect camera to portable monitor or use mobile app

Adjust horizontal angle for optimal coverage

Set vertical angle for proper perspective

Verify field of view includes all required areas

Focus and Zoom Adjustment:

1. Auto-Focus Cameras
Allow camera to auto-focus on target area

Verify focus quality across entire field of view

Test focus performance in different lighting conditions

Lock focus if manual adjustment available

2. Manual Focus Cameras
Start with lens wide open (lowest f-stop)

Focus on target at normal operating distance

Stop down lens to operating aperture

Re-check focus and make final adjustments

Image Quality Verification:

Check exposure settings for proper brightness

Verify color balance and saturation

Test wide dynamic range (WDR) settings

Confirm night vision operation if applicable

[IMAGE SUGGESTION: Technician adjusting camera position while viewing live feed on portable monitor]

Step 3: Weatherproofing and Protection

Outdoor Installation Protection:

1. Cable Entry Sealing
Use appropriate gaskets and seals

Apply silicone sealant around cable entries

Create drip loops to direct water away

Verify IP rating maintenance after installation



2. Sun Protection
Install sun shields if camera faces east or west

Use cameras with automatic iris control

Consider seasonal sun angle changes

Protect cable connections from UV exposure

3. Ventilation and Condensation
Ensure adequate air circulation

Use desiccant packets if specified

Install heating elements for extreme cold

Monitor for condensation issues during testing

Cable Installation Best Practices

Cable Type Selection and Specifications

Coaxial Cable Standards:

1. RG59 Specifications
Impedance: 75 ohms

Core: 20 AWG solid copper

Maximum Distance: 300 meters (984 feet)

Applications: Short runs, budget installations

Connector: BNC (Bayonet Neill-Concelman)

2. RG6 Specifications
Impedance: 75 ohms

Core: 18 AWG solid copper

Maximum Distance: 500 meters (1640 feet)

Applications: Longer runs, higher quality requirements

Shielding: Better EMI protection than RG59

[IMAGE SUGGESTION: Cross-section diagrams comparing RG59 and RG6 cable construction]

Ethernet Cable Standards:

1. Cat5e (Category 5 Enhanced)
Bandwidth: 100 MHz



Data Rate: 100 Mbps to 1 Gbps

Maximum Distance: 100 meters (328 feet)

Applications: Basic IP camera installations

PoE Support: IEEE 802.3af (15.4W)

2. Cat6 (Category 6)
Bandwidth: 250 MHz

Data Rate: 1 Gbps (10 Gbps short runs)

Maximum Distance: 100 meters (55 meters for 10 Gbps)

Applications: High-definition IP cameras

PoE Support: IEEE 802.3at (25.5W)

3. Cat6a (Category 6 Augmented)
Bandwidth: 500 MHz

Data Rate: 10 Gbps

Maximum Distance: 100 meters (10 Gbps full distance)

Applications: High-bandwidth, future-proof installations

PoE Support: IEEE 802.3bt (up to 90W)

Cable Installation Techniques

Planning Cable Routes:

1. Path Selection Criteria
Shortest practical distance

Avoid electromagnetic interference sources

Maintain accessibility for maintenance

Comply with building codes and standards

Consider future expansion needs

2. Interference Avoidance
Electrical Sources: Power lines, transformers, motors

RF Sources: Radio transmitters, wireless devices

Mechanical Sources: Moving machinery, vibration

Environmental Sources: Temperature extremes, moisture

Installation Methods:



1. Conduit Installation
PVC Conduit: Interior applications, cost-effective

Metal Conduit: Superior protection, outdoor use

Flexible Conduit: Tight spaces, equipment connections

Underground Conduit: Direct burial applications

2. Cable Tray Systems
Ladder Trays: Heavy-duty, high-capacity

Solid Bottom Trays: Cable protection, organized routing

Wire Mesh Trays: Ventilation, lighter weight

Perforated Trays: Compromise between protection and ventilation

3. Direct Attachment
Cable Clips: Simple, low-cost attachment

Cable Ties: Bundling and securing

Adhesive Mounts: Temporary or light-duty applications

Penetration Sealing: Weatherproofing through walls

[IMAGE SUGGESTION: Different cable installation methods showing conduit, cable tray, and direct
attachment examples]

Cable Handling Best Practices:

1. Minimum Bend Radius
Coaxial Cable: 10 times cable diameter

Ethernet Cable: 4 times cable diameter

Fiber Optic: 20 times cable diameter

Consequences: Signal loss, cable damage

2. Pulling Techniques
Use proper pulling grips and lubricants

Monitor pulling tension to prevent damage

Avoid kinking or twisting during installation

Support cable weight with proper anchoring

3. Cable Management
Label all cables at both ends

Use cable management systems



Maintain organized cable runs

Document cable routing for future reference

Connector Installation and Termination

BNC Connector Installation (Coaxial)

Tools Required:

Coaxial cable stripper

BNC compression tool

Cable preparation tools

Installation Steps:

1. Cable Preparation
Strip outer jacket 15mm from end

Fold back shield braiding

Strip inner dielectric 10mm

Ensure clean, straight cuts

2. Connector Assembly
Insert cable into connector body

Verify center conductor protrusion

Compress connector using proper tool

Check connection security and continuity

[IMAGE SUGGESTION: Step-by-step photos showing BNC connector installation process]

RJ45 Connector Installation (Ethernet)

Wiring Standards:

T568A: White-Green, Green, White-Orange, Blue, White-Blue, Orange, White-Brown, Brown

T568B: White-Orange, Orange, White-Green, Blue, White-Blue, Green, White-Brown, Brown

Consistency: Use same standard throughout installation

Installation Procedure:

1. Cable Preparation
Strip outer jacket 12-15mm



Untwist pairs minimally (13mm maximum)

Arrange wires according to standard

Trim wires to equal length

2. Connector Insertion
Insert wires fully into connector

Verify wire order and position

Ensure outer jacket enters connector

Crimp with proper tool

3. Testing and Verification
Test continuity with cable tester

Verify proper pin assignments

Check for shorts or open circuits

Document test results

[IMAGE SUGGESTION: RJ45 connector wiring diagram showing T568B standard and crimping process]

3.4 Power Supply Installation and Management

Understanding Power Requirements

Camera Power Specifications

Voltage Requirements:

12V DC: Most common for smaller cameras

24V AC: Some professional cameras and harsh environments

PoE Standards: 48V DC over Ethernet cable

Solar Power: 12V battery systems for remote locations

Current Consumption Factors:

Basic Operation: 0.5-1.0 Amperes typical

Night Vision (IR): Additional 0.5-1.5 Amperes

PTZ Operation: 2-5 Amperes during movement

Heater Operation: 1-3 Amperes in cold climates

Environmental Conditions: Temperature affects consumption



Power Calculation Example:

Power Distribution Strategies

1. Individual Power Adapters Advantages:

Simple troubleshooting (one camera per adapter)

Isolated power supplies reduce system-wide failures

Easy replacement of failed adapters

No special wiring requirements

Disadvantages:

Higher cost per camera

Multiple power outlets required

Difficult to implement backup power

More failure points in system

Implementation:

Use quality adapters with proper certifications

Install near cameras to minimize voltage drop

Protect adapters from weather and tampering

Label adapters for easy identification

[IMAGE SUGGESTION: Individual power adapter installation showing adapter placement and connections]

2. Centralized Power Supply Advantages:

Cost-effective for multiple cameras

Single point backup power integration

Centralized monitoring and control

Professional installation appearance

Disadvantages:

Camera Power = Voltage × Current
Total System Power = Sum of all camera power + 20% safety margin
Example: 8 cameras × 12V × 1A = 96W + 20% = 115W minimum



Single point of failure risk

Voltage drop considerations over distance

More complex wiring requirements

Higher initial installation complexity

Implementation Guidelines:

Calculate total power requirements accurately

Add 25-30% capacity for safety margin

Use proper wire gauge to minimize voltage drop

Install in ventilated, accessible location

Include fusing for each camera circuit

Voltage Drop Calculations:

3. Power over Ethernet (PoE) PoE Standards:

IEEE 802.3af (PoE): 15.4W available, 12.95W at device

IEEE 802.3at (PoE+): 25.5W available, 20W at device

IEEE 802.3bt (PoE++): Up to 90W available, 71W at device

PoE Advantages:

Single cable for power and data

Centralized power management

Remote power cycling capability

Simplified installation process

UPS backup integration

PoE Implementation:

Use PoE-capable switches or injectors

Verify cable quality for power transmission

Calculate power budget for all connected devices

Voltage Drop = (2 × Distance × Current × Resistance) / 1000
Acceptable Drop: Maximum 5% of supply voltage
Example: 12V system, maximum 0.6V drop acceptable



Monitor power consumption and heat generation

Plan for future expansion requirements

[IMAGE SUGGESTION: PoE switch installation showing power and data connections to multiple IP cameras]

Electrical Safety and Standards

Electrical Code Compliance

Local Electrical Codes:

National Electrical Code (NEC) compliance

Local amendments and requirements

Permit requirements for electrical work

Inspection scheduling and procedures

Key Safety Requirements:

1. Grounding Systems
Proper equipment grounding

Surge protection implementation

Lightning protection for outdoor systems

Ground fault protection where required

2. Circuit Protection
Appropriate breaker or fuse sizing

GFCI protection for wet locations

Arc fault protection where required

Emergency shutoff capabilities

3. Wire Management
Proper wire gauge selection

Conduit and raceway requirements

Junction box sizing and accessibility

Wire identification and labeling

Surge Protection

Types of Electrical Surges:



Lightning: Direct and indirect strikes

Power Grid: Utility switching and faults

Motor Loads: Inductive load switching

Electrostatic Discharge: Equipment handling

Protection Strategies:

1. Primary Protection (Service Entrance)
Whole-house surge protectors

Lightning rods and grounding systems

Utility-grade protection devices

2. Secondary Protection (Equipment Level)
Individual camera surge protectors

DVR/NVR power conditioning

Network surge protection

Coaxial line protection

[IMAGE SUGGESTION: Electrical panel with surge protection devices and proper grounding connections]

3.5 System Configuration and Setup

Initial System Configuration

DVR Configuration Process

1. Basic System Setup

Connect monitor and mouse to DVR

Power on system and wait for boot sequence

Access setup menu using default credentials

Change default passwords immediately

2. Date and Time Configuration

Set correct date and time zone

Enable Network Time Protocol (NTP) if available

Configure daylight saving time settings

Verify time stamp accuracy on recordings



3. Camera Configuration

Auto-detect connected cameras

Assign camera names and descriptions

Configure recording resolution and frame rate

Set image quality and compression settings

4. Recording Schedule Setup

Continuous Recording: 24/7 recording mode

Motion-Based Recording: Event-triggered recording

Scheduled Recording: Time-based recording periods

Manual Recording: Operator-initiated recording

[IMAGE SUGGESTION: DVR configuration screen showing recording schedule setup interface]

NVR Configuration Process

1. Network Configuration

Assign static IP address to NVR

Configure subnet mask and gateway

Set DNS server addresses

Test network connectivity

2. Camera Discovery and Addition

Use automatic camera discovery feature

Add cameras manually by IP address

Configure camera credentials

Verify video stream quality

3. Recording Parameters

Set recording resolution for each camera

Configure frame rates based on requirements

Adjust compression settings for storage optimization

Set up recording schedules and triggers

4. Storage Management



Format hard drives for recording

Configure RAID if multiple drives

Set retention periods for recorded video

Enable automatic overwrite when storage full

Camera-Specific Configuration

Image Settings Optimization

1. Exposure Control

Automatic Exposure: Camera adjusts automatically

Manual Exposure: Fixed settings for consistent conditions

Shutter Priority: Control motion blur

Iris Priority: Control depth of field

2. White Balance Adjustment

Auto White Balance (AWB): Continuous adjustment

Manual White Balance: Fixed color temperature

Outdoor Settings: Daylight color temperature (5600K)

Indoor Settings: Tungsten (3200K) or fluorescent (4000K)

3. Backlight Compensation

BLC (Backlight Compensation): Simple backlight correction

WDR (Wide Dynamic Range): Advanced high-contrast handling

DWDR (Digital WDR): Software-based dynamic range enhancement

True WDR: Hardware-based solution for extreme conditions

[IMAGE SUGGESTION: Before and after comparison showing WDR correction in high-contrast lighting
situation]

Motion Detection Configuration

1. Motion Zone Setup

Define areas where motion should be detected

Exclude areas with constant movement (trees, flags)



Set appropriate sensitivity levels

Configure time delays to reduce false alarms

2. Alert Configuration

Set up email notifications for motion events

Configure push notifications to mobile devices

Set recording trigger actions

Define alert escalation procedures

3. Advanced Motion Features

Line Crossing: Virtual trip wire detection

Intrusion Detection: Area-based motion detection

Missing Object: Removal detection for assets

Facial Detection: Human presence confirmation

Network Configuration for IP Systems

IP Address Management

Static IP Assignment:

Assign unique IP addresses to each camera

Maintain IP address documentation

Use logical addressing schemes

Avoid DHCP conflicts

Network Segmentation:

Security VLAN: Separate network for cameras

Management VLAN: Administrative access

Guest VLAN: Visitor network isolation

Firewall Rules: Traffic control between VLANs

Port Configuration

Common CCTV Ports:

Port 80: HTTP web interface access



Port 443: HTTPS secure web interface

Port 554: RTSP streaming protocol

Port 8000: Device management protocol

Custom Ports: Manufacturer-specific protocols

Port Forwarding Setup:

1. Access router configuration interface

2. Create port forwarding rules for each service

3. Map external ports to internal device ports

4. Test external access functionality

5. Document port assignments for future reference

[IMAGE SUGGESTION: Router configuration screen showing port forwarding setup for CCTV system]

3.6 Testing and Commissioning

System Testing Procedures

Functional Testing

1. Camera Operation Test

Verify live video from each camera

Test pan, tilt, and zoom functions (PTZ cameras)

Check image quality in various lighting conditions

Verify night vision operation

Test motion detection and alerts

2. Recording System Test

Verify recording functionality for all cameras

Test manual recording controls

Check scheduled recording operation

Verify motion-triggered recording

Test playback and search functions

3. Network Connectivity Test



Test local network access to cameras and NVR

Verify remote access through internet connection

Test mobile app connectivity and functionality

Check notification delivery systems

Validate backup and redundancy systems

Performance Testing

1. Image Quality Assessment

Resolution Verification: Confirm recorded resolution matches settings

Compression Quality: Balance file size vs. image quality

Frame Rate Consistency: Verify smooth video playback

Color Accuracy: Check color reproduction in different lighting

2. Storage Performance

Calculate actual storage usage vs. estimated

Test storage capacity and retention periods

Verify automatic overwrite functionality

Check backup and export capabilities

3. Network Performance

Measure bandwidth usage during peak operation

Test multiple simultaneous access sessions

Verify Quality of Service (QoS) settings

Monitor network latency and packet loss

[IMAGE SUGGESTION: Testing checklist being completed by technician with laptop and testing equipment]

Documentation and Handover

System Documentation Package

1. Technical Documentation

System Diagram: Overall system layout and connections

Camera Locations: Detailed placement map with coordinates

Network Diagram: IP addresses and network topology



Equipment List: Models, serial numbers, warranties

2. Configuration Documentation

DVR/NVR Settings: Recording parameters and schedules

Camera Settings: Image parameters and special configurations

Network Settings: IP addresses, ports, and security settings

User Accounts: Access levels and permissions

3. Operational Documentation

User Manual: Day-to-day operation procedures

Maintenance Schedule: Routine maintenance requirements

Troubleshooting Guide: Common problems and solutions

Emergency Procedures: System failure response protocols

Contact Information: Technical support and service contacts

4. Legal and Compliance Documentation

Privacy Policy: Data handling and retention policies

Signage Requirements: Warning sign placement documentation

Compliance Certificates: Regulatory compliance verification

Training Records: Operator training completion certificates

Client Training and Handover

1. Operator Training Session

Basic Operation: Live viewing and playback procedures

Recording Management: Starting, stopping, and searching recordings

Alert Handling: Responding to motion detection alerts

Remote Access: Mobile app and web interface training

Maintenance Tasks: Basic cleaning and inspection procedures

2. Administrator Training

System Configuration: Changing settings and parameters

User Management: Adding, modifying, and removing user accounts

Backup Procedures: Data export and system backup



Troubleshooting: Basic problem diagnosis and resolution

Vendor Contacts: When to call for technical support

3. Handover Checklist

 All equipment installed and tested
 System documentation complete
 Training sessions completed
 Passwords changed from defaults
 Warranty registration completed
 Service agreement activated
 Client satisfaction confirmed

[IMAGE SUGGESTION: Training session with technician demonstrating system operation to client staff]

3.7 Safety Procedures and Standards

Workplace Safety Requirements

Personal Protective Equipment (PPE)

Required PPE for CCTV Installation:

Hard Hat: Protection from falling objects and head impacts

Safety Glasses: Eye protection from debris and chemicals

Work Gloves: Hand protection and improved grip

Safety Boots: Foot protection and slip resistance

High-Visibility Clothing: Visibility in traffic areas

Specialized PPE:

Fall Protection Harness: Work at heights above 2 meters

Respiratory Protection: Dusty or confined space work

Hearing Protection: Noisy industrial environments

Cut-Resistant Gloves: Cable stripping and metal work

Ladder and Height Safety

Ladder Safety Rules:

1. Setup Requirements



4:1 ratio (4 feet horizontal for every 1 foot of height)

Secure top and bottom of ladder

Maintain three points of contact

Never exceed weight limits

2. Inspection Procedures
Check for damaged or bent rungs

Verify locking mechanisms function

Inspect safety feet and stability

Document inspection results

Fall Protection Systems:

Personal Fall Arrest: Body harness and lanyard

Guardrail Systems: Temporary edge protection

Safety Net Systems: Fall prevention below work area

Positioning Systems: Work positioning devices

[IMAGE SUGGESTION: Technician properly using ladder with safety equipment and fall protection harness]

Electrical Safety Procedures

Lockout/Tagout (LOTO) Procedures:

1. Preparation
Notify affected personnel

Identify energy sources

Gather LOTO devices and tags

Plan shutdown sequence

2. Shutdown and Isolation
Turn off equipment using normal procedures

Locate and operate isolation devices

Apply lockout devices

Attach warning tags

3. Verification
Test equipment to ensure isolation



Verify zero energy state

Begin work procedures

Document LOTO implementation

Live Work Safety:

Only when absolutely necessary

Use appropriate PPE and tools

Maintain safe working distances

Have qualified electrical support

Follow voltage testing procedures

Installation Safety Protocols

Tool Safety

Power Tool Safety:

Inspection: Check tools before each use

Guards: Ensure all safety guards in place

Cords: Inspect for damage and proper grounding

Operation: Follow manufacturer's instructions

Storage: Secure tools to prevent accidents

Hand Tool Safety:

Condition: Keep tools sharp and in good repair

Proper Use: Use correct tool for each task

Storage: Organize tools to prevent damage

Transport: Secure tools during transport

Chemical Safety

Common Chemicals in CCTV Installation:

Sealants and Adhesives: Silicone, polyurethane compounds

Cleaning Agents: Isopropyl alcohol, lens cleaners

Cable Lubricants: Pulling compounds and gels

Corrosion Inhibitors: Contact cleaners and protectants



Safety Procedures:

Read and understand Safety Data Sheets (SDS)

Use appropriate PPE for chemical handling

Ensure adequate ventilation

Store chemicals according to specifications

Dispose of waste materials properly

[IMAGE SUGGESTION: Chemical storage cabinet with proper labeling and safety equipment]

3.8 Quality Assurance and Testing

Installation Quality Standards

Workmanship Standards

Professional Installation Criteria:

1. Mechanical Installation
Cameras mounted securely and level

Cables routed neatly and protected

All connections weatherproofed

Professional appearance maintained

2. Electrical Installation
Proper wire gauge and terminations

Code-compliant electrical work

Appropriate circuit protection

Safe and accessible equipment location

3. System Performance
All cameras providing clear images

Recording system operating correctly

Remote access functioning properly

All features and functions tested

Installation Checklist:

 All cameras mounted securely



 Cable runs neat and protected
 All connections tested and secured
 Power supplies properly sized and protected
 System configuration completed and tested
 Documentation package complete
 Client training completed
 Warranty information provided

Testing Protocols

1. Pre-Installation Testing

Test all equipment before installation

Verify compatibility between components

Check cable continuity and quality

Validate power supply outputs

2. During Installation Testing

Test each camera as installed

Verify cable runs as completed

Check power distribution as connected

Validate system integration incrementally

3. Final System Testing

Complete system functionality test

Performance verification under various conditions

Stress testing with all cameras operating

User acceptance testing with client

Performance Validation

Image Quality Assessment

Objective Measurements:

Resolution: Verify actual vs. specified resolution

Frame Rate: Confirm consistent frame rate delivery

Compression: Optimize quality vs. storage balance



Latency: Measure delay from capture to display

Subjective Assessment:

Clarity: Image sharpness and detail

Color Accuracy: Natural color reproduction

Noise Level: Acceptable grain and artifacts

Stability: Consistent performance over time

Testing Conditions:

Various Lighting: Day, night, and transition periods

Weather Conditions: Rain, snow, and extreme temperatures

Different Distances: Near, medium, and far subjects

Motion Testing: Walking, running, and vehicle speeds

[IMAGE SUGGESTION: Split screen showing good vs. poor image quality examples with technical
measurements]

System Reliability Testing

1. Continuous Operation Test

Run system for 48-72 hours minimum

Monitor for any failures or glitches

Check recording consistency

Verify remote access stability

2. Stress Testing

Maximum camera load testing

Network bandwidth saturation tests

Storage system performance under load

Simultaneous user access testing

3. Failover Testing

Power failure recovery testing

Network connectivity loss testing

Hard drive failure simulation



Camera disconnection scenarios

3.9 Common Installation Challenges and Solutions

Typical Installation Problems

Environmental Challenges

1. Extreme Weather Conditions Problem: Equipment exposure to harsh weather Solutions:

Use appropriately rated equipment (IP66/IP67)

Install protective housings and sun shields

Implement heating/cooling systems as needed

Plan for seasonal maintenance requirements

2. Lighting Issues Problem: Poor lighting affecting image quality Solutions:

Install additional lighting infrastructure

Use low-light or thermal cameras

Implement WDR technology

Adjust camera settings for conditions

3. Physical Obstructions Problem: Trees, signs, or structures blocking camera views Solutions:

Relocate cameras to clear sight lines

Trim vegetation regularly

Use multiple cameras for complete coverage

Implement PTZ cameras for flexible viewing

Technical Challenges

1. Cable Length Limitations Problem: Distance exceeds cable specifications Solutions:

Use signal amplifiers or repeaters

Implement fiber optic transmission

Install intermediate equipment locations

Upgrade to higher-quality cables

2. Power Distribution Issues Problem: Insufficient power or voltage drop Solutions:

Calculate power requirements accurately



Use larger wire gauge to reduce voltage drop

Install power supplies closer to cameras

Implement PoE systems for efficiency

3. Network Bandwidth Limitations Problem: Insufficient bandwidth for IP cameras Solutions:

Upgrade network infrastructure

Optimize compression settings

Implement Quality of Service (QoS)

Use variable bit rate (VBR) encoding

[IMAGE SUGGESTION: Problem-solving flowchart showing common issues and solution paths]

Installation Best Practices

Professional Installation Standards

1. Planning and Preparation

Always complete thorough site survey

Obtain all necessary permits and approvals

Coordinate with other trades and building management

Prepare comprehensive installation plan

2. Quality Materials and Equipment

Use only professional-grade equipment

Select appropriate cables for application

Use proper connectors and terminations

Implement adequate surge protection

3. Neat and Professional Appearance

Route cables in organized manner

Use appropriate cable management systems

Minimize visible cable runs where possible

Maintain consistent mounting heights and alignments

4. Comprehensive Testing



Test each component during installation

Perform complete system testing before handover

Document all test results

Provide client demonstration and training

Customer Satisfaction Factors

Communication:

Keep client informed of progress

Explain any changes or challenges encountered

Provide realistic timelines and expectations

Document any additional work or costs

Quality Assurance:

Use professional installation techniques

Clean up work areas daily

Protect client property during installation

Address any concerns promptly

Follow-up Service:

Schedule follow-up visit to verify satisfaction

Provide 24/7 technical support contact

Offer maintenance and service contracts

Maintain professional relationship for future needs

3.10 Installation Project Management

Project Planning and Scheduling

Work Breakdown Structure

Pre-Installation Phase (20% of total time):

Site survey and planning (40%)

Equipment procurement and testing (30%)

Permit acquisition and approvals (20%)



Client coordination and scheduling (10%)

Installation Phase (60% of total time):

Site preparation and setup (10%)

Camera and equipment mounting (30%)

Cable installation and termination (40%)

Power system installation (20%)

Configuration and Testing Phase (15% of total time):

System configuration and setup (50%)

Testing and performance verification (30%)

Documentation preparation (20%)

Handover and Training Phase (5% of total time):

Client training and demonstration (60%)

Documentation handover (20%)

Final inspection and acceptance (20%)

[IMAGE SUGGESTION: Gantt chart showing typical CCTV installation project timeline with phases and
milestones]

Resource Management

Personnel Requirements:

Project Manager: Overall coordination and client interface

Installation Technicians: Physical installation work

Network Specialist: IP system configuration

Electrician: Power system installation (if required)

Equipment and Materials:

Coordinate delivery schedules with installation timeline

Maintain adequate inventory for unexpected requirements

Arrange for equipment storage and security

Plan for equipment return and warranty procedures



Risk Management

Common Project Risks

1. Weather Delays

Risk: Outdoor installation weather dependency

Mitigation: Plan flexible scheduling, have indoor tasks ready

Contingency: Temporary weather protection, alternative dates

2. Site Access Issues

Risk: Limited access to installation areas

Mitigation: Coordinate with building management, plan access requirements

Contingency: Alternative installation methods, extended hours

3. Technical Complications

Risk: Unexpected technical challenges

Mitigation: Thorough site survey, experienced personnel

Contingency: Technical support resources, alternative solutions

4. Client Changes

Risk: Scope changes during installation

Mitigation: Clear change control procedures, written approvals

Contingency: Flexible project management, cost tracking

Quality Control Procedures

Daily Quality Checks:

Review completed work for compliance with standards

Test installed components before proceeding

Document any issues or deviations

Address problems immediately to prevent rework

Client Communication:

Daily progress reports for large projects

Immediate notification of any problems or changes



Photo documentation of progress

Regular client satisfaction checks

Module 3 Practice Questions - Comprehensive Assessment

Multiple Choice Questions

1. What is the optimal height for camera installation for facial recognition purposes? a) 1.5-2
meters b) 2.5-3 meters c) 3.5-4 meters d) 4.5-5 meters

2. Which cable type provides the best protection against electromagnetic interference? a) RG59
coaxial b) Cat6 ethernet c) Fiber optic d) RG6 coaxial

3. What is the maximum recommended distance for Cat6 ethernet cable? a) 50 meters b) 100 meters
c) 150 meters d) 200 meters

4. Which PoE standard provides the highest power output? a) IEEE 802.3af b) IEEE 802.3at c) IEEE
802.3bt d) IEEE 802.3ab

5. What is the recommended downward angle for optimal camera placement? a) 5-10 degrees b)
10-15 degrees c) 20-25 degrees d) 30-35 degrees

6. Which phase of installation typically takes the most time? a) Pre-installation planning b) Equipment
installation c) System configuration d) Training and handover

7. What is the minimum bend radius for coaxial cable? a) 5 times cable diameter b) 10 times cable
diameter c) 15 times cable diameter d) 20 times cable diameter

8. Which tool is essential for testing cable continuity? a) Multimeter b) Oscilloscope c) Power meter d)
Spectrum analyzer

True/False Questions

9. A comprehensive site survey should always be completed before equipment procurement.

10. DVRs require manual configuration for each camera channel.

11. PoE eliminates the need for separate power supplies for IP cameras.

12. Motion detection zones should cover the entire camera field of view.

13. Voltage drop is not a concern for PoE installations.

14. All outdoor cameras require the same IP rating regardless of installation location.



15. Cable labels are optional for small installations.

16. Fall protection is required for any work above 2 meters height.

Short Answer Questions

17. List the four main phases of a site survey and briefly describe each.

18. Explain three factors that affect camera power consumption.

19. Describe the proper procedure for installing a BNC connector on coaxial cable.

20. What are the key differences between centralized and distributed power supply systems?

21. List five essential tools required for professional CCTV installation.

22. Explain the importance of proper cable management in CCTV installations.

Scenario-Based Questions

23. You are installing cameras in a warehouse with metal roof construction and significant
electromagnetic interference from overhead cranes. What cable type and installation method
would you recommend?

24. A client wants cameras installed around a swimming pool area. What special considerations
and equipment specifications are required for this installation?

25. During installation, you discover that the planned cable route passes through an area
scheduled for renovation next month. What alternatives would you consider and how would you
address this with the client?

26. You are configuring a 16-camera IP system and notice that the network performance is poor
during peak hours. What steps would you take to diagnose and resolve this issue?

Practical Application Questions

27. Calculate the voltage drop for a 12V camera located 150 meters from a centralized power
supply using 18 AWG wire (resistance: 21 ohms per 1000 meters). Is this installation acceptable?

28. A client has an existing analog system with RG59 cables and wants to upgrade to HD. What are
their options and what would you recommend?

29. Design a camera placement strategy for a retail store with the following layout: rectangular
building 30m × 15m, main entrance at center of long wall, cash registers at opposite end, two
aisles running length of store, stockroom at rear. Client wants to prevent shoplifting and monitor
cash handling.



30. You need to install cameras in a chemical processing plant where certain areas are classified as
hazardous. What special equipment and installation procedures are required?

Critical Thinking and Analysis

31. Analyze the trade-offs between using individual power adapters versus a centralized power
supply for a 12-camera installation. Consider cost, reliability, maintenance, and expandability.

32. Discuss how environmental factors should influence camera selection and placement decisions.
Provide specific examples for different climates and conditions.

33. Evaluate the importance of proper documentation in CCTV installation projects. How does
documentation quality affect system maintenance and future upgrades?

34. Explain how the chokepoint strategy can be combined with area surveillance to create a
comprehensive security solution. Provide a specific example.

Answer Key - Module 3 Comprehensive Questions

Multiple Choice Answers:

1. b) 2.5-3 meters - Optimal height for facial recognition while preventing vandalism

2. c) Fiber optic - Completely immune to electromagnetic interference

3. b) 100 meters - Standard maximum distance for ethernet cable

4. c) IEEE 802.3bt - PoE++ standard provides up to 90W

5. b) 10-15 degrees - Optimal angle for facial capture without distortion

6. b) Equipment installation - Physical installation takes most time and labor

7. b) 10 times cable diameter - Prevents signal loss and cable damage

8. a) Multimeter - Tests electrical continuity and voltage

True/False Answers:

9. True - Proper planning prevents costly mistakes and ensures optimal system design

10. False - Many DVRs have auto-detection and plug-and-play features

11. True - PoE provides power through the ethernet cable

12. False - Motion zones should exclude areas with constant movement to reduce false alarms

13. False - Voltage drop still occurs over long ethernet cable runs

14. False - Different environments require different IP ratings (IP65, IP66, IP67)



15. False - Cable labeling is essential for troubleshooting and maintenance

16. True - Fall protection required for work at heights above 2 meters

Short Answer Answers:

17. Site Survey Phases:

Initial consultation: Assess client needs and objectives

Physical assessment: Evaluate building and infrastructure

Risk analysis: Identify threats and vulnerabilities

Technical survey: Measure distances and document technical requirements

18. Camera Power Consumption Factors:

Night vision/IR illumination operation

Environmental conditions (temperature)

PTZ motor operation and movement

19. BNC Connector Installation:

Strip outer jacket 15mm, fold back shield

Strip inner dielectric 10mm

Insert cable into connector body

Compress connector using proper tool

20. Power Supply System Differences:

Centralized: Single supply for multiple cameras, efficient, single point of failure

Distributed: Individual adapters, isolated failures, higher cost per camera

21. Essential Installation Tools:

Drill and bits, screwdrivers, wire strippers, multimeter, cable tester (any five appropriate tools)

22. Cable Management Importance:

Professional appearance, easier troubleshooting, prevents damage, facilitates maintenance, meets
code requirements

Scenario-Based Answers:

23. Warehouse with EMI:



Use fiber optic cables for immunity to electromagnetic interference

Install in metal conduit for additional protection

Consider wireless transmission as alternative

Use industrial-grade equipment designed for harsh environments

24. Swimming Pool Installation:

Use IP68-rated cameras for wet environments

Install GFCI protection for all electrical connections

Use corrosion-resistant mounting hardware

Ensure proper drainage and ventilation

Consider local electrical codes for pool areas

25. Cable Route Renovation Conflict:

Relocate cable route to permanent pathway

Coordinate with renovation timeline

Consider temporary installation if needed

Document changes and obtain client approval

Adjust project timeline and costs accordingly

26. Network Performance Issues:

Monitor bandwidth usage during peak hours

Check for network bottlenecks and switch capacity

Optimize camera compression settings

Implement Quality of Service (QoS) settings

Consider network infrastructure upgrades

Practical Application Answers:

27. Voltage Drop Calculation:

Voltage Drop = (2 × 150m × 1A × 21Ω/1000m) / 1000 = 6.3V
Result: 6.3V drop from 12V supply = 47% loss
Conclusion: NOT acceptable - voltage drop exceeds 5% limit
Solution: Use larger wire gauge or install local power supply



28. Analog System Upgrade Options:

HD analog cameras (AHD/CVI/TVI) - uses existing RG59 cables

Replace with RG6 for longer distances

Hybrid system allowing gradual IP camera integration

Complete IP system upgrade with new cabling

29. Retail Store Camera Design:

Main entrance: 1 camera for customer identification

Cash registers: 2 cameras for transaction monitoring

Aisles: 2 cameras for shoplifting prevention

Stockroom entrance: 1 camera for access control

Overview: 1 PTZ camera for general area surveillance

Total: 7 cameras with strategic chokepoint and area coverage

30. Hazardous Area Installation:

Use explosion-proof or intrinsically safe equipment

Follow electrical classification requirements

Use appropriate conduit and sealing methods

Obtain hot work permits if required

Coordinate with plant safety personnel

Critical Thinking Answers:

31. Power Supply Trade-offs Analysis: Individual Adapters:

Pros: Isolated failures, simple troubleshooting, no voltage drop issues

Cons: Higher cost, multiple failure points, difficult UPS integration Centralized Supply:

Pros: Cost-effective, single UPS backup, professional appearance

Cons: Single point of failure, voltage drop concerns, complex wiring

32. Environmental Factors:

Hot Climates: Heat dissipation, sun shields, thermal management

Cold Climates: Heating elements, condensation control, material selection

Humid Climates: Ventilation, corrosion protection, sealed enclosures



Dusty Environments: Sealed housings, regular cleaning, air filtration

33. Documentation Importance:

Enables efficient troubleshooting and maintenance

Facilitates system upgrades and modifications

Provides legal protection and compliance evidence

Supports warranty claims and technical support

Maintains professional reputation and client confidence

34. Combined Strategy Example: Office Building Security:

Chokepoints: All entrances, elevator lobbies, stairwells for identification

Area surveillance: Open office areas, parking garage, common areas

Integration: Access control at chokepoints, general monitoring in areas

Benefits: Guaranteed capture at key points plus overall situational awareness

Module 3 Summary and Key Takeaways

Essential Concepts Mastered

Planning and Survey Skills:

Comprehensive site assessment techniques

Risk analysis and threat evaluation

Technical requirement documentation

Client consultation and needs assessment

Installation Expertise:

Professional mounting and positioning techniques

Cable installation and management best practices

Power system design and implementation

Safety procedures and code compliance

System Configuration:

DVR and NVR setup procedures

Camera optimization and adjustment



Network configuration for IP systems

Testing and validation protocols

Quality Assurance:

Professional workmanship standards

Performance testing and validation

Documentation and handover procedures

Customer satisfaction and support

Professional Development Notes

Skills for Career Advancement:

Project management capabilities

Customer communication and consultation

Technical problem-solving abilities

Safety awareness and compliance

Quality assurance and attention to detail

Industry Certifications to Consider:

Manufacturer-specific training programs

Electrical safety certifications

Project management certifications

Network technology certifications

Preparation for Module 4

The next module focuses on networking and remote access, building upon the installation foundation
established here. Students should be comfortable with:

Basic IP networking concepts

Network equipment identification

Cable installation techniques

System configuration procedures

Preview of Module 4 Topics:

IP networking fundamentals



Network design for CCTV systems

Remote access configuration

Network security implementation

Bandwidth optimization techniques

Quick Reference Guides

Installation Checklist Template

Pre-Installation:

 Site survey completed and documented
 Equipment received and tested
 Tools and materials prepared
 Permits obtained (if required)
 Client notification and coordination
 Safety equipment inspected

During Installation:

 Cameras mounted securely and level
 Cables routed professionally
 Connections made and tested
 Power systems installed and verified
 Initial system testing completed
 Daily cleanup and organization

Post-Installation:

 Complete system testing performed
 Configuration documentation prepared
 Client training completed
 Warranty information provided
 Follow-up service scheduled
 Project closure documentation

Common Cable Specifications Quick Reference



 

Cable Type Impedance Max Distance Applications

RG59 75Ω 300m Short analog runs

RG6 75Ω 500m Long analog runs

Cat5e 100Ω 100m Basic IP cameras

Cat6 100Ω 100m HD IP cameras

Cat6a 100Ω 100m High-bandwidth IP

Fiber SM - 10km+ Long distance

Fiber MM - 2km Medium distance

Power Requirements Quick Reference

 

Camera Type Typical Power PoE Standard Max Cameras per Supply

Basic Analog 3-5W N/A 20-30 (150W supply)

IR Analog 8-12W N/A 10-15 (150W supply)

Basic IP 4-7W 802.3af 15-20 (300W supply)

IR IP 8-15W 802.3at 8-12 (300W supply)

PTZ IP 20-60W 802.3bt 2-5 (300W supply)

End of Module 3 - Proceed to Module 4: Networking & Remote Access

Module Completion Requirements:

Score 80% or higher on practice questions

Demonstrate practical installation skills

Complete safety training certification

Submit installation project documentation


