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A framework for UK business preparedness

Executive Summary

The recent power outage across Spain and Portugal demonstrates the vulnerability of modern energy
infrastructure and highlights critical questions for UK businesses. This white paper analyses the causes
and impacts of the Iberian blackout, examines parallel vulnerabilities in the UK grid system, and provides
a comprehensive framework for business energy resilience. Drawing on data from National Grid, Ofgem,
and the International Energy Agency, we present actionable strategies to mitigate risks, ensure
operational continuity, and maintain competitive advantage in an increasingly strained energy landscape.

The Iberian Blackout: Anatomy of a crisis

Incident Overview

On Monday, April 28, 2025, Spain and Portugal
experienced one of Europe's most significant
power outages in recent history. The blackout
affected over 60 million people and resulted in
widespread disruption to critical infrastructure and
business operations. According to the Red
Electrica de Espana, the Spanish grid operator,
approximately 15 gigawatts of electricity —
representing 60% of Spain's national demand —
was lost within minutes.

Economic Consequences

Immediate Impact

Transportation: 35000+ rail passengers stranded?
420+ flights cancelled or delayed across major
airports including Madrid and Barcelona

Industry: Production halted across automotive,
pharmaceutical, and food processing sectors

Commercial. Retail operations disrupted with
estimated losses in millions of Euro

Digital Infrastructure: Reliant on backup systems;
some cascading failures after prolonged outage

Research from Centrica Business Solutions indicates that mid-sized commercial operations typically face
downtime costs of £5,000-£18,000 per hour during power outages.3 Many businesses in the affected
regions reported losses exceeding €200,000 (approximately £170,000), with recovery operations

continuing for days after power was restored.

Root Causes Under Investigation

While the official investigation by ENTSO-E is
ongoing, preliminary reports suggest a
combination of factors contributed to the failure.

According to the EU reports on Powering a
climate neutral economy: ‘Electrification can
present challenges for the management of the
electricity system. Regional and cross border
coordination between Member States will become
increasingly important™

Transmission network weaknesses - Aging
infrastructure unable to manage rapid load shifts

Extreme weather conditions - Unseasonably high
temperatures increasing cooling demand

Cyber vulnerabilities - Potential systems
compromise affecting grid coordination

Renewable integration challenges -
Synchronisation issues between traditional and
renewable energy sources
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UK Grid Vulnerability Assessment

The UK's energy landscape shares concerning similarities with pre-failure conditions in Southern Europe.
Independent analysis suggests several parallel risk factors:

/
Increasing Demand Pressure

Electricity demand in the UK is projected to
double by 2050, according to National Grid's
Future Energy Scenarios.®

Key drivers include:

- Electric vehicle adoption (7.3 million by 2030)

- Data center expansion (estimated 4.5 GW
additional demand by 2030)

- Electrification of heating (replacing 24 million
gas boilers)

-

Aging Infrastructure

- 30% of UK substations are over 40 years old,
according to Ofgem's RIIO-2 framework
assessment ©

- Capital investment has not kept pace with
increasing demand and changing generation
profiles

- Maintenance backlogs reported across
distribution networks

J J
4 4
Capacity Bottlenecks Import Dependence
Ofgem reports that nearly half of transmission The UK increasingly relies on electricity imports
generation projects have a connection date at via interconnectors with continental Europe.
least 5 years from now, with some scheduled to Imports increased 40% to a record 33.4 TWh in
wait 10 years or more.’” This has particularly 20248
affected:
This creates additional vulnerability to cascading

- Renewable energy projects failures originating outside UK jurisdiction.
- New manufacturing facilities
- Data center developments
- Commercial property expansions

i /

The UK is increasingly vulnerable to energy disruption

When viewed holistically, the UK's energy infrastructure presents concerning parallels to pre-failure
conditions observed in Southern Europe. The combination of rapidly increasing demand, aging
transmission assets, severe connection constraints, and growing import dependence creates a perfect

storm of vulnerability.

As the National Infrastructure Commission noted in its Resilience Report: ‘infrastructure operators are not
prepared for known challenges may be because they are constrained by static or out of date standards,

regulation, and governance arrangements."

Without strategic intervention at both policy and business levels, the probability of a significant outage
affecting UK operations within the next five years is assessed as high and increasing.
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Resilience Strategies: A Comprehensive Approach

Organisations face a spectrum of risks from energy system vulnerabilities. Research by the Federation of
Small Businesses indicates that the majority of UK SMEs have no formal energy resilience strategy,
despite reporting that they could not operate effectively during an outage.

Businesses have multiple options to enhance energy resilience, each with distinct advantages,
implementation considerations, and cost profiles:

Approach

Backup
Generation

Battery
Storage

Onsite
Renewable
Generation

Demand
Response
Programs

Microgrids

Energy
Efficiency
Measures

Advantages

Immediate failover
capability, established
technology

Clean operation, rapid
response, grid services
potential

Energy independence,
cost stability,
sustainability

Low/no capital
investment, grid
incentives

Complete energy
autonomy, resilience,
integration of multiple
sources

Reduced baseline
demand, improved
margins

Implementation Considerations

Limitations

Fuel storage
requirements,
emissions, limited
duration

Duration limitations,
degradation over time

\Weather dependence,

space requirements

Limited protection,
requires operational
flexibility

Complex
implementation,
regulatory
considerations

Limited protection
against outages

Implementation
Timeframe

3-6 months

4-8 months

6-12 months

1-3 months

12-24 months

Variable

When evaluating resilience strategies, businesses should consider:

1. Critical load analysis: Identify essential systems requiring continuous power

o~ DN

Site constraints: Evaluate physical space and grid connection limitations

Cost Profile

Medium capital
expenditure, ongoing
maintenance

High capital
expenditure,
decreasing over time

High initial
investment, very low
operational costs

Low implementation
cost, potential
revenue

High capital
expenditure,
operational savings

Moderate investment,
ongoing returns

Regulatory landscape: Understand compliance requirements and available incentives

Financial models: Compare capital purchase, lease, and service based approaches

Future scalability: Ensure solutions can adapt to changing business requirements



Case Studies: Resilience in Action

Manufacturing Sector: Midlands Precision Engineering

Facing connection constraints for expansion and experiencing productivity losses during grid instability
events, this midsize manufacturer implemented:

- 350kW solar array combined with 500kWh battery storage
- Load management system prioritising critical production equipment

- Participation in demand flexibility service during peak periods

Results: 40% reduction in energy costs, eliminated production losses during six grid instability events in
2024, and enabled facility expansion despite connection constraints.

Retail Sector: Northern Supermarket Chain
Following two major power disruptions costing an estimated £1.2M in stock losses:

- Deployed hybrid generator / battery systems across distribution centers
- Implemented intelligent cooling management to extend backup duration

- Created tiered power protection for different store systems

Results: Maintained frozen/refrigerated inventory integrity through three subsequent outages, with ROI
achieved in 18 months.

Data Services: London Colocation Provider
Facing both reliability and sustainability requirements:

- Implemented microgrid combining solar, battery and efficient backup generation
- Upgraded to ultracapacitor based UPS systems for critical loads

- Developed advanced energy management system with predictive analytics

Results: Achieved Tier IV reliability while reducing carbon footprint by 35% and energy costs by 28%.




Policy and Regulatory Landscape

Understanding the evolving policy and regulatory environment is crucial for businesses developing
energy resilience strategies. These frameworks not only establish compliance requirements but also
create both constraints and opportunities that shape investment decisions. Forward thinking
organisations recognise that regulatory preparedness represents both risk mitigation and potential
competitive advantage in an increasingly scrutinised business environment.

/

Current requirements

Energy Performance Certificates (EPC) - Commercial properties must achieve minimum E rating,
progressing to minimum B by 2030

Streamlined Energy and Carbon Reporting (SECR) - Mandatory reporting for large UK enterprises
Climate Financial Disclosures - Requirements expanding to more businesses by 2026

Minimum Energy Efficiency Standards (MEES) - Phased implementation requiring commercial
buildings to meet increasingly stringent standards, with penalties for non-compliance including
restrictions on leasing

Carbon Reduction Commitment (CRC) - Financial implications for energy use with mandatory
participation for qualifying organisations

Emerging Developments

Local Energy Markets: Regulatory sandbox programs enabling peer-to-peer energy trading
Capacity Market Reform: Changes to reward flexible assets that enhance system stability

Grid Connection Reform: Ofgem consultation on queue management and connection prioritisation
Building Standards Evolution: New requirements for energy storage in commercial buildings

Carbon Border Adjustment Mechanism: UK implementation of carbon import tariffs affecting supply
chain economics

Net Zero Transition Plans: Mandatory disclosure requirements expanding to mid-sized businesses

Renewable Energy Guarantees of Origin (REGOs). Enhanced scrutiny and verification requirements
for renewable claims

i

According to the Climate Change Committee's 2025 Progress Report, a Priority recommendation is that
"Ofgem’s objectives and duties must be updated to drive explicitly the delivery of the statutory Net Zero
target, and to ensure climate and weather resilience."®



Roadmap to Resilience: Practical Next Steps

Regardless of which specific technologies or approaches are adopted, businesses should follow a
structured pathway to energy resilience:

1. Assessment
- Conduct energy vulnerability audit
- ldentify critical systems and minimum power requirements
- Calculate financial impact of disruption scenarios

2.  Strategy Development
- Evaluate technical options against business requirements
- Develop phased implementation approach
- ldentify financing and incentive opportunities

3. Implementation
- Prioritise no regrets actions that deliver immediate benefits
- Develop operational protocols for energy constraint scenarios
- Train key personnel on resilience systems

4.  Continuous Improvement
- Monitor performance and adjust systems as needed
- Participate in grid flexibility opportunities
- Regularly review against changing business requirements

Conclusion

The lIberian blackout of April 2025 serves as a sobering reminder of the fragility of modern energy
systems and the profound business impacts of failure. UK organisations face similar vulnerabilities
against a backdrop of increasing demand, infrastructure constraints, and climate driven volatility.

Forward thinking businesses are responding through strategic preparedness — implementing
comprehensive energy resilience measures that protect operations while simultaneously reducing costs
and environmental impact. By taking a systematic approach to energy resilience, businesses can
transform a potential threat into competitive advantage, ensuring operational continuity while
contributing to a more stable and sustainable energy future.

Heliotec

Heliotec is your strategic energy partner, transforming how businesses consume, generate and manage
power. Through our zero investment Future Energy™ platform, we deliver immediate cost savings while
future proofing your operations against market volatility and regulatory demands. By combining solar
generation, energy storage, and Al driven optimisation, we reduce your energy costs by 20-50%, enhance
operational resilience, and improve your sustainability credentials. Our turnkey approach means we
handle everything — from installation to ongoing management — allowing you to focus on your business
while benefiting from cleaner, more affordable energy today and security for tomorrow's growth. Contact
us for a free energy assessment at info@heliotec.energy.

heliotec



Resources

Government & Regulatory

National Grid Future Energy Scenarios

Ofgem Enabling the Transition to Net Zero

BEIS Energy White Paper

Industry Organisations

Association for Decentralised Energy

Energy Systems Catapult

Energy Resilience & Risk Forum

Technical Resources

Institution of Engineering and Technology: Power Resilience Guide

Carbon Trust: Business Enerqy Efficiency Resources
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