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Cable Jointing for Renewable Energy

Practical Overview

The global transition toward renewable energy is accelerating rapidly.
Wind farms, solar parks, battery energy storage systems (BESS) and electrification projects are placing
increasing demands on medium-voltage and high-voltage power networks.

Cable infrastructure — and particularly cable joints — plays a critical role in long-term network
reliability.

Failures in cable accessories can lead to outages, financial losses, grid instability and delayed
renewable energy delivery.

This practical overview explains the role of cable joints in renewable energy systems, common failure
mechanisms, environmental challenges, lifecycle expectations and the importance of installation
quality in achieving reliable grid connections.

1. The Role of Cable Joints in Renewable Energy Systems

Cable joints connect sections of power cable while maintaining electrical insulation, mechanical
integrity, moisture sealing and long-term reliability.

In renewable energy systems, underground cable networks often contain a large number of joints
distributed across wind farms, solar parks, substations and grid interconnections.

Unlike overhead infrastructure, underground cable joints are typically not accessible after
commissioning.

This makes their correct selection, installation and validation a critical factor for the long-term
performance of renewable energy grid connections.

lovink-enertech.com




obn
e

ROYAL

LOVINK

2. Why Reliability Matters

Renewable energy systems depend heavily on network availability.
A single cable joint failure can disconnect complete sections of generation infrastructure.

Operational consequences may include:

e loss of renewable energy generation

delayed commissioning or grid approval

increased maintenance and repair costs
e reduced asset availability and revenue impact

Because renewable energy assets are designed for long service lifetimes, cable joint reliability must
be considered over decades rather than years.

3. Common Failure Mechanisms in Cable Joints

Industry experience shows that most cable accessory failures originate at interfaces, not in the cable
insulation itself.

Common failure mechanisms include:
e water ingress
e partial discharge activity
e thermal cycling and ageing
e installation errors
¢ mechanical damage
e contamination during installation
e long-term insulation degradation

These mechanisms often develop slowly and may remain undetected until failure occurs.

4. Water Ingress and Environmental Risks

Water ingress remains one of the most significant long-term risks for underground cable joints.
Moisture penetration can lead to electrical treeing, insulation degradation, corrosion and dielectric
breakdown.

lovink-enertech.com




This risk is particularly relevant in: AOVAL

LOVINK

e flood-prone areas

e offshore and near-shore projects
e agricultural fields with high groundwater levels

Environmental exposure is therefore a key consideration when selecting and validating cable jointing
solutions for renewable energy projects.

5. Partial Discharge and Electrical Breakdown

Partial discharge (PD) is localized electrical activity within insulation defects or voids.
It is widely recognized as a leading indicator of future cable accessory failure.

In renewable energy grids, PD can be initiated or accelerated by:
e variable electrical loading
o thermal cycling
e installation imperfections
e moisture ingress

Because PD often develops gradually, its presence highlights the importance of correct installation
and quality control during commissioning.

6. Thermal and Mechanical Stress in Renewable Grids

Renewable energy generation creates dynamic load conditions due to fluctuating production profiles
from wind and solar installations.

Repeated heating and cooling cycles introduce thermal and mechanical stress on conductors,
insulation systems, interfaces and sealing materials.

Over time, these stresses can accelerate ageing if cable joints are not designed, installed and applied
with the operating profile of renewable grids in mind.

7. Grid Congestion and Network Availability

Reliable cable systems contribute directly to network availability and grid stability.
Unplanned failures reduce feeder capacity and can worsen grid congestion by limiting operational
flexibility.

In renewable energy projects, where grid capacity is often constrained, avoiding avoidable outages is
essential to maintaining generation availability and system reliability.
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Common cable jointing technologies applied in renewable energy projects include:

e heat shrink systems
e cold shrink systems
e resin-based systems
e silicone-insulated systems

Each technology offers different characteristics in terms of installation behaviour, environmental
resistance and lifecycle expectations.

Technology selection alone, however, does not determine performance. Application context and
installation quality remain decisive.

9. Renewable Grid Layouts and Proven Joint Configurations

Renewable energy grid connections are rarely simple point-to-point systems.
Wind farms, solar parks and battery energy storage systems are typically connected through
extended underground cable routes, collector networks and expandable layouts.

Within these networks, joint configuration plays an important role in long-term reliability.
Straight joints

Used in extended underground cable routes and collector systems where long distances and limited
accessibility after commissioning are common.

Branch joints

Applied where multiple generation units connect to shared feeders or collector cables, supporting
ring configurations and phased expansion.

Cross bonding and screen management

Used in medium-voltage networks with longer distances to manage induced screen currents and
thermal effects under variable renewable generation.

Field experience shows that these configurations are consistently applied in renewable energy
projects to support predictable performance under real-world conditions.

10. Installation Quality and Lifecycle Management

Even advanced cable joint technologies depend heavily on installation quality.
Installation errors may remain hidden for years before leading to failure.

As a result, utilities and project developers increasingly emphasize:
e standardized installation procedures

e trained and certified jointers
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e documentation and traceability

e predictive maintenance strategies

Installation quality is therefore a core element of lifecycle reliability.

Conclusion

Cable joints represent a relatively small part of total renewable energy project cost, yet they play a
disproportionate role in system reliability and long-term operational continuity.

As renewable infrastructure continues to expand globally, the importance of robust cable jointing
solutions, correct application and consistent installation quality will only increase.

This practical overview provides a consolidated foundation for understanding cable jointing
challenges and considerations in renewable energy grid connections.

References

International Cablemakers Federation (ICF) publications

CIGRE technical papers on cable accessory reliability

IEEE studies on medium-voltage cable system failures

IEC and CENELEC standards for medium-voltage cable accessories
Utility reliability studies on underground cable system

lovink-enertech.com




