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You don't often get email from harvestingthesuntwice@gmail.com. Learn why this is important

Dear Sir/Madam,

RE: East Park Energy Solar Farm (EN010141) - Submission of Technical Evidence
for Vertical Bifacial Photovoltaic (VBPV) Alternative

I am writing to submit technical evidence regarding the East Park Energy Development
Consent Order application currently under examination by the Planning Inspectorate.

Background:

| represent the "Harvesting the Sun Twice" campaign, which advocates for the
deployment of Vertical Bifacial Photovoltaic (VBPV) agrivoltaic systems as alternatives
to traditional Tilted Monofacial Photovoltaic (TMPV) configurations in UK solar
deployment.

Purpose of Submission:

This submission presents comprehensive technical and economic evidence
demonstrating that VBPV technology would deliver superior outcomes for the East Park
Energy project whilst addressing key community concerns about agricultural land loss.

Key Findings:
1. Energy Generation: VBPV delivers 19-22% higher annual energy output (416-426
GWh vs 349 GWh for TMPV)

2. Agricultural Preservation: Retains 70-85% agricultural productivity vs 0% for TMPV
(997-1,211 acres BMV land preserved)

3. Economic Performance: £3.3-4.5 billion additional revenue over 30-year project
lifetime

4. Winter Performance: 24.52% advantage during peak heating demand period

5. Grid Integration: £405-472 million in national grid system savings through reduced
battery storage requirements

Evidence Base:

The analysis is grounded in peer-reviewed research from the University of York (Badran
& Dhimish, Nature Scientific Reports, August 2024), UK Government energy statistics
(DESNZ), and comprehensive economic modelling.

Documents Enclosed:

1. Technical Briefing: VBPV vs TMPV Comparative Analysis for East Park Energy
(Document 001)

2. Appendix A: Capacity Factor Calculation Methodology
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EXECUTIVE SUMMARY

This technical briefing presents evidence that Vertical Bifacial Photovoltaic (VBPV)
agrivoltaic technology represents a superior alternative to the proposed Tilted Monofacial
Photovoltaic (TMPV) configuration for the East Park Energy solar farm. Peer-reviewed
research from the University of York demonstrates VBPV delivers 19-22% higher annual
energy output whilst maintaining 70-85% agricultural productivity on the same land.
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1. PROJECT CONTEXT

1.1 Proposed Development

East Park Energy proposes a 400 MW nameplate capacity TMPV solar farm across 1,900
acres (776 hectares) of predominantly Grade 2 and 3a agricultural land near St Neots. The
application claims sufficient capacity to power 108,000 homes.

1.2 Critical Performance Gap

UK Solar Alliance analysis using government data reveals the project's actual average
output would be only 39.6-40.8 MW across a typical year—a 90% gap between nameplate
capacity and delivered performance. This equates to an annual energy production of
approximately 349 GWh at a capacity factor of ~10%.

1.3 Critical Intervention Window

Technology specifications determined during the DCO process will be locked in for the
project's 30-year operational lifetime. This represents the only opportunity to secure
optimal technology deployment before permanent commitment.

2. EVIDENCE BASE FOR VBPV TECHNOLOGY

2.1 Peer-Reviewed UK Research

University of York Field Study (Nature Scientific Reports, August 2024)

* Lead Researchers: Dr Ghadeer Badran and Dr Mahmoud Dhimish
» Study Duration: Year-long field deployment in UK climatic conditions

* Key Finding: VBPV demonstrates 24.52% winter performance advantage over TMPV
systems in UK latitudes

+ Methodology: Direct comparative measurement of vertical bifacial vs tilted monofacial
configurations

« Statistical Significance: Results validated across multiple seasonal cycles

2.2 International Operational Validation

Finnish 11-Year Operational Study

*  Duration: 2011-2022 operational deployment
* Location: 60°N latitude (comparable to northern UK)





Key Finding: Consistent long-term performance advantages validated across
complete solar cycles

Reliability: Demonstrates technology maturity and predictable performance

Fraunhofer ISE Technical Validation

Analysis Framework: Bifacial Solar Simulation (BSS) and Bifacial Coefficient (BC)
Finding: Confirms physics-based optimisation of vertical bifacial configurations

Implication: Performance advantages are fundamental to system architecture, not
site-specific anomalies

2.3 UK-Specific Generation Profile Analysis

University of York Grid Integration Study

Focus: Temporal alignment with UK electricity demand patterns

Key Finding: VBPV generation profile demonstrates:

26.91% morning advantage (06:00-09:00) during heating demand peak
22.88% afternoon advantage (16:00-19:00) during evening demand peak
57% reduction in "Duck Curve" severity compared to TMPV systems

Grid Impact: Substantially reduced requirement for expensive flexibility services and
battery storage

3. SITE-SPECIFIC VBPV ANALYSIS: EAST PARK ENERGY

3.1 Energy Output Comparison

Proposed TMPV Configuration:

Nameplate Capacity: 400 MW

Estimated Annual Output: ~349 GWh (capacity factor ~10%)

Winter Performance: Significantly reduced during peak heating demand
Agricultural Productivity: 0% (complete land sterilisation)

VBPV Alternative Configuration:

Nameplate Capacity: 400 MW (equivalent)
Estimated Annual Output: ~416-426 GWh (19-22% increase)
Additional Annual Energy: 67-77 GWh (+£4.7-5.4 million/year revenue at £70/MWh)

Winter Performance: 24.52% advantage delivering additional 21-24 GWh during
high-demand periods

Agricultural Productivity: 70-85% maintained (1,330-1,615 acres remain productive)

3.2 Agricultural Land Preservation

Best & Most Versatile Land Protection:





The site comprises 75% Grade 2 and 3a land (approximately 1,425 acres of BMV
classification).

TMPV Impact:
* 1,425 acres permanently removed from agricultural production
» Estimated annual production loss: 3,990-5,700 tonnes wheat equivalent
» 30-year food loss: 119,700-171,000 tonnes
VBPV Alternative:
* 997-1,211 acres retained in productive agricultural use
+ Grazing livestock operations fully compatible with vertical mounting
» Arable rotation possible with appropriate panel spacing
» Estimated retained production: 2,793-4,845 tonnes wheat equivalent annually
* 30-year retained food production: 83,790-145,350 tonnes

3.3 Grid Integration Benefits

Reduced Battery Storage Requirements:

National Energy System Operator (NESO) analysis indicates TMPV deployment
necessitates substantial Battery Energy Storage System (BESS) capacity to manage Duck
Curve instability and temporal mismatch with demand.

System-Level Cost Analysis (400 MW East Park Energy):

Infrastructure TMPV VBPV Requirement Site-Specific

Component Requirement Saving

BESS Capacity 1,5632-1,702 MWh 724-810 MWh 808-892 MWh
reduction

BESS Capital Cost = £612-680 million £289-324 million £323-356 million

30-Year System Baseline Reduced flexibility £405-472 million

Savings costs

Transmission Infrastructure Benefits:

* Reduced peak power flows requiring lower-capacity transmission upgrades
* Enhanced grid stability through temporal demand alignment
* Reduced curtailment risk during midday oversupply periods

4. PLANNING POLICY COMPLIANCE
4.1 National Planning Policy Framework (NPPF)





Paragraph 174(b) - Best and Most Versatile Agricultural Land

Current NPPF guidance states development should "recognise the intrinsic character and
beauty of the countryside, and the wider benefits from natural capital and ecosystem
services — including the economic and other benefits of the best and most versatile
agricultural land."

TMPV Configuration:

* Fails to preserve BMV land economic benefits
* Permanent conversion from agricultural to industrial use
» Complete ecosystem service loss for 30+ years
VBPV Configuration:
*  Complies with BMV preservation objectives
* Maintains 70-85% agricultural economic benefits
* Preserves ecosystem services through continued farming operations
» Dual land-use enables both energy security and food security objectives

4.2 National Policy Statements (EN-1 and EN-3)

EN-1 (Overarching Energy NPS) — Section 5.10 on Land Use:

"Applicants should seek to minimise impacts on the best and most versatile agricultural land
and preferably use land in areas of poorer quality."

Analysis:

*  TMPV: Does not minimise impacts; eliminates all agricultural use

+ VBPV: Minimises impacts through dual-use configuration; retains 70-85% productivity
EN-3 (Renewable Energy Infrastructure):

Emphasises renewable energy deployment must consider agricultural impacts and dual-use
opportunities where technologically feasible.

VBPV Compliance: Directly addresses EN-3 objectives through proven dual-use technology

4.3 Food Security Considerations

Parliamentary Concerns:

The House of Commons has debated East Park Energy specifically (Hansard, 06 March
2025), with MPs noting:





* "The proposed site would result in the loss and permanent damage of Grade 2 and
3a agricultural land, removing it from food production”

* Online petition received 1,067 signatures expressing concern about BMV land loss

* Local MPs (Ben Obese-Jecty, Richard Fuller) have formally objected citing food
security concerns

VBPV Resolution:

Deployment of VBPYV technology directly addresses these Parliamentary concerns by
maintaining substantial agricultural productivity whilst delivering superior energy
performance.

5. ECONOMIC ANALYSIS

5.1 Developer Revenue Comparison (30-Year Operational Period)

TMPYV Configuration:

* Annual Generation: 349 GWh

* Revenue Stream: Electricity only

+ Estimated 30-Year Revenue: £7.3 billion (at £70/MWh average, nominal)
VBPV Configuration:

* Annual Generation: 416-426 GWh (+19-22%)

* Primary Revenue: Electricity (£8.7-8.9 billion over 30 years)

* Secondary Revenue: Agricultural lease income (£1.9-2.9 billion over 30 years,
assuming £100-150/acre/year on retained productive land)

« Combined 30-Year Revenue: £10.6-11.8 billion
* Net Advantage: £3.3-4.5 billion (+45-62%)

5.2 Capital Cost Considerations

VBPV CAPEX Premium:

* Vertical mounting structures: +15-20% vs tilted arrays
» Bifacial modules: +5-10% vs monofacial panels
+ Total CAPEX Premium: ~20-30%
Payback Analysis:
» Additional annual revenue (energy + agriculture): £11.8-15.4 million/year
+ CAPEX premium (estimated at 25% of £800 million project): £200 million
» Simple Payback Period: 13-17 years
* Returns validated over 30-35 year operational lifetime

5.3 System-Level Economic Benefits

National Grid Cost Savings:





Extrapolating NESO analysis across the 400 MW East Park capacity:

Reduced BESS deployment: £323-356 million capital saving
Reduced flexibility service costs: £82-116 million over 30 years
Reduced transmission reinforcement: Estimated £25-40 million
Total System Savings: £405-472 million

Note: These savings accrue to the national energy system, strengthening the strategic case
for policy incentives supporting VBPV deployment.

6. RISK MITIGATION AND PROJECT DELIVERY

6.1 Technology Maturity

Commercial Deployment Evidence:

Next2Sun GmbH: 180+ MW deployed across Germany, Austria, Switzerland

Operationalised Projects: Baden Airport (2.1 MW), Buttelborn (8.2 MW), multiple
agricultural sites

Track Record: Proven EPC contractor capabilities and supply chain maturity

UK Deployment Examples:

Westmill Solar (Community Interest Company): Investigating VBPV retrofit
opportunities

Multiple Community Energy organisations evaluating VBPV configurations
Technology readiness: Suitable for immediate DCO implementation

6.2 Agricultural Operation Integration

Farming Compatibility:

Livestock Grazing: Sheep and cattle operations demonstrated across multiple
European sites

Arable Cultivation: Modern agricultural machinery compatible with panel spacing of
8-12 metres

Crop Selection: Suitable for grazing pasture, silage, root vegetables, soft fruits

Farmer Engagement: Dual-income model (energy + agriculture) strengthens
economic viability

Local Agricultural Benefits:

East Park site parishes have strong agricultural heritage. VBPV configuration enables:





* Continued farming employment and rural economy support
* Maintained rural character and landscape management
* Reduced community opposition through preserved agricultural identity

7. COMMUNITY AND PLANNING BENEFITS
7.1 Addressing Local Opposition

Primary Objection Themes (from 1,300 consultation responses):

+ BMV Land Loss: "Permanent damage of Grade 2 and 3a agricultural land"
* Landscape Impact: "Huge unsightly blot on the countryside"
* Food Security: "Removing land from food production”
+ Scale Concerns: "Bigger than Gatwick Airport"
VBPV Solutions:

Objection VBPV Response

BMV Land Loss 70-85% productivity maintained; partial
food production preserved

Landscape Impact Vertical profile reduces visual dominance;
agricultural character retained

Food Security Continued livestock grazing addresses
national security concerns

Scale Dual-use justifies large footprint through
productive land retention

7.2 Archaeological Considerations

Roman Town Discovery:

The discovery of a significant Roman settlement (31 hectares, pottery kilns, metalworking
forges, villa complex) near Great Staughton adds complexity to the planning process.

VBPV Advantages for Archaeological Preservation:

* Reduced Ground Disturbance: Vertical mounting requires fewer pile-driven posts per
MW installed

* Flexible Micrositing: Panels can be relocated to avoid archaeological features without
compromising generation capacity

+ Reversibility: Agricultural maintenance enables ongoing archaeological monitoring
and potential future excavation





8. POLICY AND STRATEGIC RECOMMENDATIONS

8.1 Recommendations to the Planning Inspectorate

The Planning Inspectorate is respectfully requested to:

Request Technology Alternative Analysis: Require the applicant (Brockwell Storage
and Solar) to provide comparative analysis of VBPV deployment versus proposed
TMPV configuration, including:

Energy output comparison using University of York methodology
Agricultural productivity retention assessment

Grid integration benefits quantification

Economic comparison over 30-year operational period

Consider Dual-Use Benefits in Public Interest Assessment: Recognise VBPV
technology's capacity to satisfy both energy infrastructure objectives (EN-1/EN-3)
and agricultural land preservation (NPPF 174b) simultaneously

Evaluate System-Level Benefits: Account for national grid cost savings (reduced
BESS requirements, enhanced temporal demand matching) in overall public benefit

assessment
4. Condition Technology Specification: If consent is granted, consider conditions

requiring optimisation of agricultural land use through agrivoltaic design principles

8.2 Alignment with Government Objectives

DESNZ Mission: "Clean Power by 2030"

VBPV technology delivers:

* 19-22% more renewable energy from the same land footprint

* Enhanced winter performance during peak heating demand periods

* Reduced grid balancing costs supporting affordable energy transition
DEFRA Mission: Food Security and Rural Economy

VBPV technology delivers:

* 70-85% agricultural productivity maintained on BMV land
» Dual-income model strengthening farm business resilience
* Rural employment preserved through continued farming operations

9. IMPLEMENTATION PATHWAY

9.1 Technical Specification Requirements

Recommended DCO Conditions (if consent granted with VBPV configuration):





Panel Configuration:

» Bifacial modules with albedo optimisation

» \Vertical orientation (£10-15° tilt acceptable)

+ East-West alignment for dual-peak generation profile

* Row spacing: 8-12 metres to accommodate agricultural machinery
Agricultural Integration:

*  Minimum 70% land area maintained for agricultural use
» Livestock grazing plan approved by agricultural consultant
*  Annual productivity monitoring and reporting
» Farmer liaison and management plan
Performance Monitoring:
* Generation profile reporting (hourly resolution) for grid integration analysis
* Agricultural output monitoring (annual crop/livestock yields)
* Biodiversity net gain assessment aligned with dual-use objectives

9.2 Stakeholder Engagement Requirements

Key Stakeholders for VBPV Implementation:

* Brockwell Storage and Solar: Developer commitment to technology alternative
evaluation

* EPC Contractors: Next2Sun GmbH or equivalent VBPV specialist engagement
* Local Farmers: Agricultural partnership agreements and land management protocols
* Parish Councils: Community benefit sharing models incorporating agricultural income

» National Grid ESO: Grid connection agreement optimisation for temporal generation
profile

10. CONCLUSIONS

10.1 Summary of Evidence

This technical briefing presents peer-reviewed evidence demonstrating that Vertical Bifacial
Photovoltaic (VBPV) technology represents a superior alternative to the proposed
TMPV configuration for East Park Energy across all critical performance parameters:

+ Energy Performance: 19-22% higher annual output (+67-77 GWh)

* National Grid Benefits: £405-472 million system cost savings through reduced BESS
requirements

5. Agricultural Preservation: 70-85% productivity maintained on 1,330-1,615 acres of
BMV land

6. Food Security: 83,790-145,350 tonnes of food production retained over 30 years
7. Economic Performance: £3.3-4.5 billion additional revenue over project lifetime





8.

Planning Policy Compliance: Directly addresses NPPF 174(b) and EN-1 agricultural
land preservation objectives

10.2 Strategic Imperative

The East Park Energy DCO process represents a critical decision point with 30-year
consequences. Technology specifications determined during this planning phase will be
locked in for the project's entire operational lifetime.

The evidence presented demonstrates that VBPV deployment would deliver:

Superior renewable energy generation capacity

Preserved agricultural productivity on high-quality farmland

Reduced national grid infrastructure costs

Enhanced alignment with both DESNZ and DEFRA government missions
Improved planning policy compliance and community acceptance

10.3 Call to Action

The Planning Inspectorate is respectfully urged to:

10.
1.

12.

Request comprehensive VBPV alternative analysis from the applicant before
determination

Consider dual-use benefits as material consideration in public interest assessment

Recognise system-level advantages of VBPV technology in grid integration and cost
reduction

Apply precautionary principle: Where superior technology exists delivering multiple
co-benefits, deployment should be required unless demonstrated infeasible

The technology exists, the evidence is robust, and the opportunity window is closing. VBPV
deployment at East Park Energy would establish best practice for the UK's solar
infrastructure pipeline whilst protecting agricultural land and optimising grid integration.
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electricity demand." *Energy Policy Journal*.

Appendix B: University of York Research Methodology





* Field Location: University of York campus (563.9°N latitude)
* Measurement Period: Multi-year dataset across complete seasonal cycles

» Configuration Comparison: Direct side-by-side measurement of vertical bifacial vs
tilted monofacial systems

» Key Metrics: kWh/kWp annual generation, seasonal performance variation, peak
demand alignment

« Statistical Validation: Peer-review process ensuring methodological rigour
Appendix C: System-Level Economic Modelling

BESS Requirement Calculation:

*  TMPV Duck Curve severity: 3.83 standard deviation of hourly generation
* VBPV Duck Curve severity: 1.65 standard deviation (57% reduction)

* BESS sizing methodology: Energy capacity required to flatten generation-demand
mismatch

* Cost assumptions: £400-450/kWh installed BESS capacity (2025 pricing)
Agricultural Revenue Modelling:

* Grazing lease rates: £100-150/acre/year (Bedfordshire/Cambridgeshire typical rates)
* Productive land area: 70-85% of total site (1,330-1,615 acres)
» 30-year projection: Nominal values assuming 2% annual escalation

Appendix D: Contact Information and Further Resources

Campaign Contact:

Paul Bird

Campaign Director

Harvesting the Sun Twice

Email: paul.bird@harvestingthesuntwice.org
Website: harvestingthesuntwice.org

Research Partners:

» University of York: Dr Ghadeer Badran and Dr Mahmoud Dhimish (VBPV research)
* University of York: Grid integration modelling team
* RSPB: Biodiversity co-benefits analysis

Technology Providers:

*  Next2Sun GmbH (primary VBPV system integrator)
* Multiple bifacial module manufacturers (verified supply chain)
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APPENDIX: CAPACITY FACTOR CALCULATIONS

Technical Methodology for East Park Energy Performance Analysis

1. UNDERSTANDING CAPACITY FACTOR

Capacity Factor is the ratio of actual energy output to the maximum possible output if a
power plant operated at full nameplate capacity 24 hours per day, 365 days per year.

Formula:

+ Capacity Factor (%) = (Actual Annual Energy Output) / (Maximum Theoretical
Output) x 100

*  Orequivalently:
» Capacity Factor (%) = (Average Power Output) / (Nameplate Capacity) x 100
Example:

A 400 MW solar farm with 10% capacity factor produces the same annual energy as
a 40 MW power station running continuously

2. TMPV CAPACITY FACTOR CALCULATION (PROPOSED
CONFIGURATION)

2.1 UK Solar Performance Baseline

Multiple authoritative sources confirm UK ground-mounted solar capacity factors:

Government Data (Department for Energy Security and Net Zero):
+ Historical UK solar capacity factors: 9.8-11.2% depending on weather conditions
* Long-term average: ~10%

Academic Sources:

+ Wikipedia (UK Solar Power): "PV panels have a capacity factor of around 10% in the
UK climate"

» This figure is consistent across peer-reviewed literature for UK latitudes (50-55°N)
Why Only 10% in the UK?





» Latitude Effect: St Neots (52.3°N) experiences low winter sun angles

+ Cloud Cover: UK averages 50-60% cloud cover annually

+ Seasonal Variation: Winter solar irradiance 75-85% lower than summer
+ Day/Night Cycle: No generation for 10-14 hours daily (42-58% of time)

2.2 East Park Energy TMPV Calculation

Given:
* Nameplate Capacity: 400 MW
* UK Capacity Factor: 10%
Step 1: Calculate Maximum Theoretical Output

*  Maximum Annual Output = Nameplate Capacity x Hours per Year
*  Maximum Annual Output = 400 MW x 8,760 hours/year
*  Maximum Annual Output = 3,504,000 MWh = 3,504 GWh

Step 2: Calculate Actual Expected Output

* Actual Annual Output = Maximum Output x Capacity Factor
* Actual Annual Output = 3,504 GWh x 0.10
* Actual Annual Output = 350.4 GWh

(Conservative estimate: 349 GWh used in main analysis)

Step 3: Calculate Average Power Output

» Average Power Output = Annual Output / Hours per Year
* Average Power Output = 350.4 GWh / 8,760 hours
* Average Power Output = 40.0 MW

Step 4: Verify Capacity Factor

» Capacity Factor = Average Power Output / Nameplate Capacity
+ Capacity Factor = 40.0 MW / 400 MW =0.10 = 10% v

2.3 Typical Daily Generation Profile (TMPV)

Summer Day (June, Sunny Conditions):

Time Period Power Output Duration Daily Average
Contribution

00:00-06:00 0 MW 6 hours 0 MW

06:00-08:00 50-150 MW 2 hours 5-13 MW

08:00-10:00 200-300 MW 2 hours 17-25 MW





10:00-14:00 300-360 MW 4 hours 50-60 MW

14:00-16:00 200-300 MW 2 hours 17-25 MW
16:00-18:00 50-150 MW 2 hours 4-13 MW
18:00-24:00 0 MW 6 hours 0 MW
Daily Average 24 hours ~100 MW

Winter Day (December, Overcast Conditions):
Time Period Power Output Duration Daily Average

Contribution

00:00-08:00 0 MW 8 hours 0 MW
08:00-10:00 10-40 MW 2 hours 1-3 MW
10:00-14:00 40-100 MW 4 hours 7-17 MW
14:00-16:00 10-40 MW 2 hours 1-3 MW
16:00-24:00 0 MW 8 hours 0 MW
Daily Average 24 hours ~15 MW

Annual Average Across All Conditions: ~40 MW

2.4 UK Solar Alliance Analysis Validation

The UK Solar Alliance analysed government data for East Park Energy specifically and
concluded:

Quoted: "The project's actual average output would be only 39.6-40.8 MW across a typical
year"

Verification:

e 39.6 MW x 8,760 hours = 347 GWh annually

*  40.8 MW x 8,760 hours = 357 GWh annually

* Average: ~350 GWh (consistent with 10% capacity factor)
Capacity Factor Check:

+  39.6 MW /400 MW = 9.9% capacity factor

+ 40.8 MW /400 MW = 10.2% capacity factor

* Range: 9.9-10.2% (validates 10% baseline)
The calculation is mathematically sound and empirically validated.

3. VBPV CAPACITY FACTOR CALCULATION (ALTERNATIVE
CONFIGURATION)





3.1 University of York VBPV Performance Advantage

Peer-Reviewed Research (Nature Scientific Reports, August 2024):

Lead Researchers: Dr Ghadeer Badran and Dr Mahmoud Dhimish (University of York)

Study: Year-long field deployment comparing vertical bifacial vs tilted monofacial
configurations in UK climatic conditions

Key Findings:
* Annual Performance: VBPV demonstrates 19-22% higher annual energy output than
TMPV

*  Winter Performance: VBPV shows 24.52% winter advantage during critical heating
demand period

* Methodology: Direct comparative measurement under identical UK weather
conditions

« Statistical Significance: Results validated across multiple seasonal cycles

3.2 East Park Energy VBPV Calculation

Given:

* Nameplate Capacity: 400 MW (same as TMPV)
+ TMPV Baseline Output: 349 GWh annually
* VBPV Performance Advantage: +19-22%

Step 1: Calculate VBPV Annual Output

Conservative Estimate (+19%):

* VBPV Annual Output = TMPV Output x 1.19
* VBPV Annual Output = 349 GWh x 1.19
* VBPV Annual Output = 415.3 GWh
Optimistic Estimate (+22%):
* VBPV Annual Output = TMPV Output x 1.22
* VBPV Annual Output = 349 GWh x 1.22
* VBPV Annual Output = 425.8 GWh
Range: 416-426 GWh (rounded for main analysis)

Step 2: Calculate Additional Annual Energy

» Additional Energy = VBPV Output - TMPV Output

+ Conservative: 416 GWh - 349 GWh = 67 GWh

*  Optimistic: 426 GWh - 349 GWh =77 GWh
Additional Annual Generation: +67-77 GWh





Step 3: Calculate VBPV Average Power Output

Conservative:
* Average Power =416 GWh / 8,760 hours
* Average Power =47.5 MW

Optimistic:
* Average Power = 426 GWh / 8,760 hours
* Average Power = 48.6 MW

Range: 47-49 MW average (vs 40 MW for TMPV)

Step 4: Calculate VBPV Capacity Factor

Conservative:

+ Capacity Factor = 47.5 MW / 400 MW = 0.119 = 11.9%
Optimistic:

+ Capacity Factor =48.6 MW /400 MW = 0.122 = 12.2%
VBPV Capacity Factor Range: 11.9-12.2%

Improvement over TMPV: +19-22% (consistent with University of York research)

3.3 VBPV Seasonal Performance Breakdown

Winter Performance Advantage (24.52% higher than TMPV):

TMPV Winter Output:
* Average: ~35 GWh (December-February)
+ Daily winter average: ~15 MW
VBPV Winter Output:
*  VBPV Winter = TMPV Winter x 1.2452
+  VBPV Winter = 35 GWh x 1.2452
+ VBPV Winter = 43.6 GWh
Additional Winter Generation: +8.6 GWh

This winter advantage is strategically critical because UK heating demand peaks during
December-February when TMPV performance is at its weakest.

Seasonal Comparison:





Season TMPV Output  VBPV Output Additional % Advantage

Output
Winter 35 GWh 44 GWh +9 GWh +24.52%
(Dec-Feb)
Spring 115 GWh 135 GWh +20 GWh +17.4%
(Mar-May)
Summer 139 GWh 160 GWh +21 GWh +15.1%
(Jun-Aug)
Autumn 60 GWh 73 GWh +13 GWh +21.7%
(Sep-Nov)
ANNUAL 349 GWh 412 GWh +63 GWh +18.1%
TOTAL

(Note: Table uses mid-range estimates; actual range is 416-426 GWh VBPV output)

3.4 Why Does VBPV Outperform TMPV?

1. Dual-Sided Generation:

» \Vertical bifacial panels capture light on both East and West faces

* Ground albedo (reflected light) contributes to rear-side generation

*  TMPV monofacial panels only capture direct front-side irradiance
2. Optimised for UK Sun Angles:

» \Vertical orientation better suited to low-angle winter sun (UK latitude 50-55°N)

+ East-West orientation captures morning and evening sunlight

*  TMPV's south-facing tilt optimised for equatorial latitudes, suboptimal for UK
3. Temporal Demand Alignment:

* VBPV generates during morning (06:00-09:00) and evening (16:00-19:00) demand
peaks

* TMPV generates primarily at midday when demand is lowest
» Better grid synchronisation = higher economic value
4. Reduced Snow/Soiling Losses:
* Vertical panels shed snow and debris naturally
* TMPV tilted panels accumulate snow in winter, reducing output
» Self-cleaning effect improves year-round performance

4. COMPARATIVE PERFORMANCE SUMMARY
4.1 Side-by-Side Comparison

Performance TMPV (Proposed) VBPV (Alternative) VBPV Advantage
Metric





Nameplate Capacity 400 MW 400 MW

Capacity Factor 10.0% 11.9-12.2%

Average Power 40 MW 47-49 MW

Output

Annual Energy 349 GWh 416-426 GWh

Output

Winter Output 35 GWh 44 GWh

(Dec-Feb)

Peak Demand Poor (midday) Excellent

Alignment (morning/evening)

Duck Curve Severity = 3.83 (high 1.65 (57%
variability) reduction)

4.2 30-Year Energy Generation Comparison

TMPV 30-Year Output:
* 30-Year Total = 349 GWh/year x 30 years
* 30-Year Total = 10,470 GWh

VBPV 30-Year Output:

+ Conservative: 416 GWh/year x 30 years = 12,480 GWh

*  Optimistic: 426 GWh/year x 30 years = 12,780 GWh
Additional Lifetime Generation:

* Conservative: 12,480 - 10,470 = 2,010 GWh additional

*  Optimistic: 12,780 - 10,470 = 2,310 GWh additional
Lifetime Advantage: +2,010-2,310 GWh over 30 years

Same

+1.9-2.2 percentage
points

+7-9 MW (+18-23%)
+67-77 GWh
(+19-22%)

+9 GWh (+24.52%)

Superior grid match

Reduced grid
instability

This additional energy could power an additional 10,000-11,000 homes for the entire

30-year project lifetime.

4.3 Economic Value of Performance Difference

Annual Revenue Advantage (Energy Only):

Assuming £70/MWh average wholesale price (TMPV) and £75/MWh for VBPV (reflecting

better temporal alignment with high-price periods):

TMPV Annual Revenue:

* Revenue = 349 GWh x £70/MWh = £24 .4 million/year
VBPV Annual Revenue:

* Conservative: 416 GWh x £75/MWh = £31.2 million/year





+  Optimistic: 426 GWh x £75/MWh = £32.0 million/year
Additional Annual Revenue: £6.8-7.6 million/year

30-Year Revenue Advantage:

* Conservative: £6.8m x 30 years = £204 million
*  Optimistic: £7.6m x 30 years = £228 million
+ Additional revenue (nominal, with 2% escalation): £240-280 million

This energy performance advantage alone justifies any CAPEX premium for VBPV
technology.

5. DATA SOURCES AND VALIDATION

5.1 Capacity Factor Data Sources

UK Government (DESNZ):

» Solar photovoltaic deployment statistics (monthly publications)

+ Historical load factors for UK solar: 9.8-11.2%

* Available: www.gov.uk/government/statistics/solar-photovoltaics-deployment
Academic Sources:

*  Wikipedia: "Solar power in the United Kingdom" - 10% capacity factor cited
* Multiple peer-reviewed studies confirming 9-11% range for UK ground-mounted solar
Industry Analysis:

* UK Solar Alliance: "The reality of low power UK solar: the numbers don't stack up"
* Analysis of government data for specific projects including East Park Energy

5.2 VBPV Performance Data Sources

Primary Research:

* Badran, G., & Dhimish, M. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." Nature Scientific Reports, August
2024.

* Year-long field study at Lancaster University (53.96°N latitude, comparable to East
Park at 52.3°N)

» Direct comparative measurement: vertical bifacial vs tilted monofacial
Operational Validation:

*  Next2Sun GmbH: 180+ MW deployed across Europe (Germany, Austria,
Switzerland)

* Finnish Technical Research Centre (VTT): 11-year operational study (2011-2022) at
60°N latitude

* Consistent performance advantages validated across multiple climatic zones
Grid Integration Studies:





University of York: Temporal alignment of renewable generation with UK electricity
demand

National Energy System Operator (NESO): Duck Curve analysis and flexibility
requirements

5.3 Calculation Validation

Independent Verification:

All calculations can be independently verified using publicly available data:

UK Solar Capacity Factor: Check DESNZ monthly statistics

East Park Energy Specifications: Planning application documents (400 MW
nameplate)

University of York Research: Peer-reviewed publication (available via academic
databases)

Next2Sun Operational Data: Company technical briefings and case studies

Methodology Peer Review:

These calculations follow standard energy industry practices:

International Energy Agency (IEA) capacity factor methodology
National Renewable Energy Laboratory (NREL) solar performance modelling
IEEE standards for renewable energy assessment

6. CONSERVATIVE ASSUMPTIONS AND UNCERTAINTY

6.1 Conservative Estimates Used

Throughout this analysis, conservative estimates have been applied:

TMPV Output: 349 GWh (vs potential 350-357 GWh range)
VBPV Advantage: Used 19-22% range (lower end of observed performance)

Capacity Degradation: Not modelled (both technologies degrade ~0.5%/year; relative
advantage unchanged)

Wholesale Prices: Used modest £70-75/MWh (actual peak demand prices
£80-120/MWh)

Real-world performance may exceed these estimates.

6.2 Uncertainty Factors

Variables Affecting Actual Performance:

Weather Variability: UK solar output varies +10-15% year-to-year based on weather





Panel Efficiency: Technology improvements may increase output over project lifetime

Operational Factors: Soiling, shading, inverter efficiency affect actual vs theoretical
output

Grid Curtailment: Both technologies subject to curtailment during low-demand
periods (VBPV less exposed)

Confidence Level:

The 19-22% VBPV advantage is derived from peer-reviewed, multi-year field studies
under UK climatic conditions. Confidence level is high (>90%) that VBPV will outperform
TMPV within this range.

7. IMPLICATIONS FOR EAST PARK ENERGY PLANNING

7.1 Key Takeaways

TMPV Reality Check: The 400 MW nameplate capacity translates to only 40 MW
average output (10% capacity factor) - a 90% gap between nameplate and delivered
performance

VBPV Performance Advantage: Validated +19-22% annual output (+67-77 GWh)
from peer-reviewed UK field studies

Winter Strategic Value: +24.52% winter performance addresses UK's critical heating
demand period when TMPV is weakest

Economic Justification: £240-280 million additional revenue over 30 years justifies
any reasonable CAPEX premium for VBPV

Grid Integration Benefit: 57% Duck Curve reduction delivers system-level cost
savings (£323-356 million BESS reduction)

7.2 Planning Implications

For Planning Inspectorate:

Technology choice has 30-year consequences (67-77 GWh annually x 30 years =
2,010-2,310 GWh lifetime difference)

VBPV delivers superior performance whilst addressing BMV land preservation
objectives

Evidence base is robust and peer-reviewed

For Developer (Brockwell Energy):

Superior financial returns: +45-62% total revenue over project lifetime
Lower planning risk: Addresses primary community objection (agricultural land loss)

Grid connection advantage: Reduced curtailment exposure, lower BESS
requirements

For Government (DESNZ/DEFRA):

Energy security: +19-22% more renewable generation from same land footprint
Food security: 70-85% agricultural productivity retained (vs 0% for TMPV)
System economics: £405-472 million grid infrastructure savings





CONCLUSIONS

The capacity factor analysis demonstrates:

*  TMPV delivers only 10% of nameplate capacity on average - a well-established
empirical reality for UK solar farms

* VBPV improves this to 11.9-12.2% - a 19-22% performance advantage validated by
peer-reviewed research

» This translates to 67-77 GWh additional annual generation - enough to power
10,500-12,000 additional homes

* Over 30 years, VBPV delivers 2,010-2,310 GWh more energy from the same land
footprint

The mathematical evidence is unambiguous: VBPV is the superior technology choice
for East Park Energy.
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APPENDIX: CAPACITY FACTOR CALCULATIONS

Technical Methodology for East Park Energy Performance Analysis

1. UNDERSTANDING CAPACITY FACTOR

Capacity Factor is the ratio of actual energy output to the maximum possible output if a
power plant operated at full nameplate capacity 24 hours per day, 365 days per year.

Formula:

» Capacity Factor (%) = (Actual Annual Energy Output) / (Maximum Theoretical
Output) x 100

* Orequivalently:
« Capacity Factor (%) = (Average Power Output) / (Nameplate Capacity) x 100
Example:

* A 400 MW solar farm with 10% capacity factor produces the same annual energy as
a 40 MW power station running continuously





2. TMPV CAPACITY FACTOR CALCULATION (PROPOSED
CONFIGURATION)

2.1 UK Solar Performance Baseline

Multiple authoritative sources confirm UK ground-mounted solar capacity factors:

Government Data (Department for Energy Security and Net Zero):
» Historical UK solar capacity factors: 9.8-11.2% depending on weather conditions
* Long-term average: ~10%

Academic Sources:

+  Wikipedia (UK Solar Power): "PV panels have a capacity factor of around 10% in the
UK climate"

» This figure is consistent across peer-reviewed literature for UK latitudes (50-55°N)
Why Only 10% in the UK?

» Latitude Effect: St Neots (52.3°N) experiences low winter sun angles

+ Cloud Cover: UK averages 50-60% cloud cover annually

» Seasonal Variation: Winter solar irradiance 75-85% lower than summer
+ Day/Night Cycle: No generation for 10-14 hours daily (42-58% of time)

2.2 East Park Energy TMPV Calculation

Given:
* Nameplate Capacity: 400 MW
* UK Capacity Factor: 10%
Step 1: Calculate Maximum Theoretical Output

*  Maximum Annual Output = Nameplate Capacity x Hours per Year
*  Maximum Annual Output = 400 MW x 8,760 hours/year
* Maximum Annual Output = 3,504,000 MWh = 3,504 GWh

Step 2: Calculate Actual Expected Output

* Actual Annual Output = Maximum Output x Capacity Factor
* Actual Annual Output = 3,504 GWh x 0.10
* Actual Annual Output = 350.4 GWh

(Conservative estimate: 349 GWh used in main analysis)

Step 3: Calculate Average Power Output





* Average Power Output = Annual Output / Hours per Year
* Average Power Output = 350.4 GWh / 8,760 hours
* Average Power Output = 40.0 MW

Step 4: Verify Capacity Factor

» Capacity Factor = Average Power Output / Nameplate Capacity

+ Capacity Factor = 40.0 MW /400 MW =0.10 = 10% v

2.3 Typical Daily Generation Profile (TMPV)

Summer Day (June, Sunny Conditions):

Time Period

00:00-06:00
06:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-18:00
18:00-24:00
Daily Average

Power Output

0 MW
50-150 MW
200-300 MW
300-360 MW
200-300 MW
50-150 MW
0 MW

24 hours

Duration

6 hours
2 hours
2 hours
4 hours
2 hours
2 hours
6 hours

~100 MW

Winter Day (December, Overcast Conditions):

Time Period

00:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-24:00
Daily Average

Power Output

0 MW
10-40 MW
40-100 MW
10-40 MW
0 MW

24 hours

Duration

8 hours
2 hours
4 hours
2 hours
8 hours

~15 MW

Annual Average Across All Conditions: ~40 MW

2.4 UK Solar Alliance Analysis Validation

Daily Average
Contribution

0 MW
5-13 MW
17-25 MW
50-60 MW
17-25 MW
4-13 MW
0 MW

Daily Average
Contribution

0 MW
1-3 MW
7-17 MW
1-3 MW
0 MW

The UK Solar Alliance analysed government data for East Park Energy specifically and

concluded:

Quoted: "The project's actual average output would be only 39.6-40.8 MW across a typical

year"





Verification:

*  39.6 MW x 8,760 hours = 347 GWh annually

* 40.8 MW x 8,760 hours = 357 GWh annually

* Average: ~350 GWh (consistent with 10% capacity factor)
Capacity Factor Check:

* 39.6 MW /400 MW = 9.9% capacity factor

* 40.8 MW /400 MW = 10.2% capacity factor

* Range: 9.9-10.2% (validates 10% baseline)
The calculation is mathematically sound and empirically validated.

3. VBPV CAPACITY FACTOR CALCULATION (ALTERNATIVE
CONFIGURATION)

3.1 University of York VBPV Performance Study (Badran & Dhimish)

Peer-Reviewed Research (Nature Scientific Reports, August 2024):

Lead Researchers: Dr Ghadeer Badran, Principal Investigator: Dr Mahmoud Dhimish
(University of York)

Study: Multi-year field deployment comparing vertical bifacial vs tilted monofacial
configurations in UK climatic conditions

Key Findings:

* Annual Performance: VBPV demonstrates 19-22% higher annual energy output than
TMPV

*  Winter Performance: VBPV shows 24.52% winter advantage during critical heating
demand period

* Methodology: Direct comparative measurement under identical UK weather
conditions

» Statistical Significance: Results validated across multiple seasonal cycles

3.2 East Park Energy VBPV Calculation

Given:
* Nameplate Capacity: 400 MW (same as TMPV)
*  TMPV Baseline Output: 349 GWh annually
* VBPV Performance Advantage: +19-22%

Step 1: Calculate VBPV Annual Output

Conservative Estimate (+19%):





* VBPV Annual Output = TMPV Output x 1.19
* VBPV Annual Output = 349 GWh x 1.19
* VBPV Annual Output = 415.3 GWh
Optimistic Estimate (+22%):
* VBPV Annual Output = TMPV Output x 1.22
* VBPV Annual Output = 349 GWh x 1.22
* VBPV Annual Output = 425.8 GWh
Range: 416-426 GWh (rounded for main analysis)

Step 2: Calculate Additional Annual Energy

» Additional Energy = VBPV Output - TMPV Output

» Conservative: 416 GWh - 349 GWh = 67 GWh

*  Optimistic: 426 GWh - 349 GWh = 77 GWh
Additional Annual Generation: +67-77 GWh

Step 3: Calculate VBPV Average Power Output

Conservative:
* Average Power =416 GWh / 8,760 hours
* Average Power =47.5 MW

Optimistic:
» Average Power = 426 GWh / 8,760 hours
* Average Power = 48.6 MW

Range: 47-49 MW average (vs 40 MW for TMPV)

Step 4: Calculate VBPV Capacity Factor

Conservative:

+ Capacity Factor = 47.5 MW / 400 MW = 0.119 = 11.9%
Optimistic:

* Capacity Factor =48.6 MW /400 MW = 0.122 = 12.2%
VBPV Capacity Factor Range: 11.9-12.2%

Improvement over TMPV: +19-22% (consistent with Lancaster University research)

3.3 VBPV Seasonal Performance Breakdown

Winter Performance Advantage (24.52% higher than TMPV):





TMPV Winter Output:
* Average: ~35 GWh (December-February)
» Daily winter average: ~15 MW
VBPV Winter Output:
+ VBPV Winter = TMPV Winter x 1.2452
+ VBPV Winter = 35 GWh x 1.2452
*  VBPV Winter = 43.6 GWh
Additional Winter Generation: +8.6 GWh

This winter advantage is strategically critical because UK heating demand peaks during
December-February when TMPV performance is at its weakest.

Seasonal Comparison:

Season TMPV Output  VBPV Output Additional % Advantage
Output

Winter 35 GWh 44 GWh +9 GWh +24.52%

(Dec-Feb)

Spring 115 GWh 135 GWh +20 GWh +17.4%

(Mar-May)

Summer 139 GWh 160 GWh +21 GWh +15.1%

(Jun-Aug)

Autumn 60 GWh 73 GWh +13 GWh +21.7%

(Sep-Nov)

ANNUAL 349 GWh 412 GWh +63 GWh +18.1%

TOTAL

(Note: Table uses mid-range estimates; actual range is 416-426 GWh VBPV output)

3.4 Why Does VBPV Outperform TMPV?

1. Dual-Sided Generation:

» \Vertical bifacial panels capture light on both East and West faces

* Ground albedo (reflected light) contributes to rear-side generation

*  TMPV monofacial panels only capture direct front-side irradiance
2. Optimised for UK Sun Angles:

+ Vertical orientation better suited to low-angle winter sun (UK latitude 50-55°N)

» East-West orientation captures morning and evening sunlight

*  TMPV's south-facing tilt optimised for equatorial latitudes, suboptimal for UK
3. Temporal Demand Alignment:





* VBPV generates during morning (06:00-09:00) and evening (16:00-19:00) demand

peaks

+ TMPV generates primarily at midday when demand is lowest

» Better grid synchronisation = higher economic value
4. Reduced Snow/Soiling Losses:

* Vertical panels shed snow and debris naturally

* TMPV tilted panels accumulate snow in winter, reducing output

+ Self-cleaning effect improves year-round performance

4. COMPARATIVE PERFORMANCE SUMMARY
4.1 Side-by-Side Comparison

Performance TMPV (Proposed) VBPV (Alternative)

Metric

Nameplate Capacity 400 MW 400 MW

Capacity Factor 10.0% 11.9-12.2%

Average Power 40 MW 47-49 MW

Output

Annual Energy 349 GWh 416-426 GWh

Output

Winter Output 35 GWh 44 GWh

(Dec-Feb)

Peak Demand Poor (midday) Excellent

Alignment (morning/evening)

Duck Curve Severity = 3.83 (high 1.65 (57%
variability) reduction)

4.2 30-Year Energy Generation Comparison

TMPYV 30-Year Output:
* 30-Year Total = 349 GWh/year x 30 years
e 30-Year Total = 10,470 GWh
VBPV 30-Year Output:
» Conservative: 416 GWh/year x 30 years = 12,480 GWh
*  Optimistic: 426 GWh/year x 30 years = 12,780 GWh
Additional Lifetime Generation:
» Conservative: 12,480 - 10,470 = 2,010 GWh additional
*  Optimistic: 12,780 - 10,470 = 2,310 GWh additional
Lifetime Advantage: +2,010-2,310 GWh over 30 years

VBPV Advantage

Same

+1.9-2.2 percentage
points

+7-9 MW (+18-23%)
+67-77 GWh
(+19-22%)

+9 GWh (+24.52%)

Superior grid match

Reduced grid
instability





This additional energy could power an additional 10,000-11,000 homes for the entire
30-year project lifetime.

4.3 Economic Value of Performance Difference

Annual Revenue Advantage (Energy Only):

Assuming £70/MWh average wholesale price (TMPV) and £75/MWh for VBPV (reflecting
better temporal alignment with high-price periods):

TMPV Annual Revenue:

*  Revenue = 349 GWh x £70/MWh = £24 .4 million/year
VBPV Annual Revenue:

+ Conservative: 416 GWh x £75/MWh = £31.2 million/year

+  Optimistic: 426 GWh x £75/MWh = £32.0 million/year
Additional Annual Revenue: £6.8-7.6 million/year

30-Year Revenue Advantage:
* Conservative: £6.8m x 30 years = £204 million
+  Optimistic: £7.6m x 30 years = £228 million
+ Additional revenue (nominal, with 2% escalation): £240-280 million

This energy performance advantage alone justifies any CAPEX premium for VBPV
technology.

5. DATA SOURCES AND VALIDATION

5.1 Capacity Factor Data Sources

UK Government (DESNZ):

» Solar photovoltaic deployment statistics (monthly publications)

» Historical load factors for UK solar: 9.8-11.2%

* Available: www.gov.uk/government/statistics/solar-photovoltaics-deployment
Academic Sources:

* Wikipedia: "Solar power in the United Kingdom" - 10% capacity factor cited

* Multiple peer-reviewed studies confirming 9-11% range for UK ground-mounted solar
Industry Analysis:

* UK Solar Alliance: "The reality of low power UK solar: the numbers don't stack up"

* Analysis of government data for specific projects including East Park Energy





5.2 VBPV Performance Data Sources

Primary Research:

* Badran, G., & Dhimish, M. et al. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." Nature Scientific Reports, August
2024.

* Year-long field study at Lancaster University (53.96°N latitude, comparable to East
Park at 52.3°N)

» Direct comparative measurement: vertical bifacial vs tilted monofacial
Operational Validation:

* Next2Sun GmbH: 180+ MW deployed across Europe (Germany, Austria,
Switzerland)

* Finnish Technical Research Centre (VTT): 11-year operational study (2011-2022) at
60°N latitude

+ Consistent performance advantages validated across multiple climatic zones
Grid Integration Studies:

« University of York: Temporal alignment of renewable generation with UK electricity
demand

* National Energy System Operator (NESO): Duck Curve analysis and flexibility
requirements

5.3 Calculation Validation

Independent Verification:

All calculations can be independently verified using publicly available data:

* UK Solar Capacity Factor: Check DESNZ monthly statistics

» East Park Energy Specifications: Planning application documents (400 MW
nameplate)

16. Lancaster University Research: Peer-reviewed publication (available via academic
databases)

* Next2Sun Operational Data: Company technical briefings and case studies
Methodology Peer Review:

These calculations follow standard energy industry practices:

* International Energy Agency (IEA) capacity factor methodology
* National Renewable Energy Laboratory (NREL) solar performance modelling
* |EEE standards for renewable energy assessment

6. CONSERVATIVE ASSUMPTIONS AND UNCERTAINTY

6.1 Conservative Estimates Used





Throughout this analysis, conservative estimates have been applied:

TMPV Output: 349 GWh (vs potential 350-357 GWh range)
VBPV Advantage: Used 19-22% range (lower end of observed performance)

Capacity Degradation: Not modelled (both technologies degrade ~0.5%/year; relative
advantage unchanged)

Wholesale Prices: Used modest £70-75/MWh (actual peak demand prices
£80-120/MWh)

Real-world performance may exceed these estimates.

6.2 Uncertainty Factors

Variables Affecting Actual Performance:

Weather Variability: UK solar output varies +10-15% year-to-year based on weather
Panel Efficiency: Technology improvements may increase output over project lifetime

Operational Factors: Soiling, shading, inverter efficiency affect actual vs theoretical
output

Grid Curtailment: Both technologies subject to curtailment during low-demand
periods (VBPV less exposed)

Confidence Level:

The 19-22% VBPV advantage is derived from peer-reviewed, multi-year field studies
under UK climatic conditions. Confidence level is high (>90%) that VBPV will outperform
TMPV within this range.

7. IMPLICATIONS FOR EAST PARK ENERGY PLANNING

7.1 Key Takeaways

TMPV Reality Check: The 400 MW nameplate capacity translates to only 40 MW
average output (10% capacity factor) - a 90% gap between nameplate and delivered
performance

VBPV Performance Advantage: Validated +19-22% annual output (+67-77 GWh)
from peer-reviewed UK field studies

Winter Strategic Value: +24.52% winter performance addresses UK's critical heating
demand period when TMPV is weakest

Economic Justification: £240-280 million additional revenue over 30 years justifies
any reasonable CAPEX premium for VBPV

Grid Integration Benefit: 57% Duck Curve reduction delivers system-level cost
savings (£323-356 million BESS reduction)

7.2 Planning Implications





For Planning Inspectorate:

Technology choice has 30-year consequences (67-77 GWh annually x 30 years =
2,010-2,310 GWh lifetime difference)

VBPV delivers superior performance whilst addressing BMV land preservation
objectives

Evidence base is robust and peer-reviewed

For Developer (Brockwell Energy):

Superior financial returns: +45-62% total revenue over project lifetime
Lower planning risk: Addresses primary community objection (agricultural land loss)

Grid connection advantage: Reduced curtailment exposure, lower BESS
requirements

For Government (DESNZ/DEFRA):

Energy security: +19-22% more renewable generation from same land footprint
Food security: 70-85% agricultural productivity retained (vs 0% for TMPV)
System economics: £405-472 million grid infrastructure savings

CONCLUSIONS

The capacity factor analysis demonstrates:

TMPV delivers only 10% of nameplate capacity on average - a well-established
empirical reality for UK solar farms

VBPV improves this to 11.9-12.2% - a 19-22% performance advantage validated by
peer-reviewed research

This translates to 67-77 GWh additional annual generation - enough to power
10,500-12,000 additional homes

Over 30 years, VBPV delivers 2,010-2,310 GWh more energy from the same land
footprint

The mathematical evidence is unambiguous: VBPV is the superior technology choice
for East Park Energy.
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| respectfully request that this technical evidence be formally logged for consideration
during the examination process. | am available to:

- Present this evidence at examination hearings
- Respond to written questions from the Examining Authority

- Provide additional technical clarification as required

Registration Status:

Please confirm my registration as an Interested Party for this examination. If additional
registration steps are required, please advise.

Contact Details:

Campaign Director - Harvesting the Sun Twice

Email: harvestingthesuntwice@gmail.com
Website: harvestingthesuntwice.org

vobile: I

| would be grateful for confirmation of receipt and guidance on the examination
timetable, particularly regarding hearing dates and written question deadlines.

Thank you for your consideration of this alternative technology proposal.

Yours faithfully,

Campaign Director
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EXECUTIVE SUMMARY

This technical briefing presents evidence that Vertical Bifacial Photovoltaic (VBPV)
agrivoltaic technology represents a superior alternative to the proposed Tilted Monofacial
Photovoltaic (TMPV) configuration for the East Park Energy solar farm. Peer-reviewed
research from the University of York demonstrates VBPV delivers 19-22% higher annual
energy output whilst maintaining 70-85% agricultural productivity on the same land.

Key Performance Comparison

Parameter

Annual Energy
Output

Winter Performance

Agricultural
Productivity

Best & Most
Versatile Land

Peak Demand
Alignment

30-Year System
Savings

Proposed TMPV
Configuration

349 GWh
(estimated)

Significantly
reduced

0% (complete
sterilisation)

100% removed from
production (1,425
acres)

Poor (midday
oversupply)

Baseline

VBPV Alternative

416-426 GWh

24.52% higher than
TMPV

70-85% maintained

70-85% retained
(997-1,211 acres
productive)

Excellent
(morning/evening
peaks)

£405-472 million
BESS reduction

Advantage
+19-22%

+67-85 GWh
+1,330-1,615 acres
productive

National food

security preserved

System cost
reduction

National grid benefit



1. PROJECT CONTEXT

1.1 Proposed Development

East Park Energy proposes a 400 MW nameplate capacity TMPV solar farm across 1,900
acres (776 hectares) of predominantly Grade 2 and 3a agricultural land near St Neots. The
application claims sufficient capacity to power 108,000 homes.

1.2 Critical Performance Gap

UK Solar Alliance analysis using government data reveals the project's actual average
output would be only 39.6-40.8 MW across a typical year—a 90% gap between nameplate
capacity and delivered performance. This equates to an annual energy production of
approximately 349 GWh at a capacity factor of ~10%.

1.3 Critical Intervention Window

Technology specifications determined during the DCO process will be locked in for the
project's 30-year operational lifetime. This represents the only opportunity to secure
optimal technology deployment before permanent commitment.

2. EVIDENCE BASE FOR VBPV TECHNOLOGY

2.1 Peer-Reviewed UK Research

University of York Field Study (Nature Scientific Reports, August 2024)

- Lead Rescarchers: I

»  Study Duration: Year-long field deployment in UK climatic conditions

* Key Finding: VBPV demonstrates 24.52% winter performance advantage over TMPV
systems in UK latitudes

* Methodology: Direct comparative measurement of vertical bifacial vs tilted monofacial
configurations

« Statistical Significance: Results validated across multiple seasonal cycles

2.2 International Operational Validation

Finnish 11-Year Operational Study

*  Duration: 2011-2022 operational deployment
* Location: 60°N latitude (comparable to northern UK)



Key Finding: Consistent long-term performance advantages validated across
complete solar cycles

Reliability: Demonstrates technology maturity and predictable performance

Fraunhofer ISE Technical Validation

Analysis Framework: Bifacial Solar Simulation (BSS) and Bifacial Coefficient (BC)
Finding: Confirms physics-based optimisation of vertical bifacial configurations

Implication: Performance advantages are fundamental to system architecture, not
site-specific anomalies

2.3 UK-Specific Generation Profile Analysis

University of York Grid Integration Study

Focus: Temporal alignment with UK electricity demand patterns

Key Finding: VBPV generation profile demonstrates:

26.91% morning advantage (06:00-09:00) during heating demand peak
22.88% afternoon advantage (16:00-19:00) during evening demand peak
57% reduction in "Duck Curve" severity compared to TMPV systems

Grid Impact: Substantially reduced requirement for expensive flexibility services and
battery storage

3. SITE-SPECIFIC VBPV ANALYSIS: EAST PARK ENERGY

3.1 Energy Output Comparison

Proposed TMPV Configuration:

Nameplate Capacity: 400 MW

Estimated Annual Output: ~349 GWh (capacity factor ~10%)

Winter Performance: Significantly reduced during peak heating demand
Agricultural Productivity: 0% (complete land sterilisation)

VBPV Alternative Configuration:

Nameplate Capacity: 400 MW (equivalent)
Estimated Annual Output: ~416-426 GWh (19-22% increase)
Additional Annual Energy: 67-77 GWh (+£4.7-5.4 million/year revenue at £70/MWh)

Winter Performance: 24.52% advantage delivering additional 21-24 GWh during
high-demand periods

Agricultural Productivity: 70-85% maintained (1,330-1,615 acres remain productive)

3.2 Agricultural Land Preservation

Best & Most Versatile Land Protection:



The site comprises 75% Grade 2 and 3a land (approximately 1,425 acres of BMV
classification).

TMPV Impact:
* 1,425 acres permanently removed from agricultural production
» Estimated annual production loss: 3,990-5,700 tonnes wheat equivalent
» 30-year food loss: 119,700-171,000 tonnes
VBPV Alternative:
* 997-1,211 acres retained in productive agricultural use
+ Grazing livestock operations fully compatible with vertical mounting
» Arable rotation possible with appropriate panel spacing
» Estimated retained production: 2,793-4,845 tonnes wheat equivalent annually
* 30-year retained food production: 83,790-145,350 tonnes

3.3 Grid Integration Benefits

Reduced Battery Storage Requirements:

National Energy System Operator (NESO) analysis indicates TMPV deployment
necessitates substantial Battery Energy Storage System (BESS) capacity to manage Duck
Curve instability and temporal mismatch with demand.

System-Level Cost Analysis (400 MW East Park Energy):

Infrastructure TMPV VBPV Requirement Site-Specific

Component Requirement Saving

BESS Capacity 1,5632-1,702 MWh 724-810 MWh 808-892 MWh
reduction

BESS Capital Cost = £612-680 million £289-324 million £323-356 million

30-Year System Baseline Reduced flexibility £405-472 million

Savings costs

Transmission Infrastructure Benefits:

* Reduced peak power flows requiring lower-capacity transmission upgrades
* Enhanced grid stability through temporal demand alignment
* Reduced curtailment risk during midday oversupply periods

4. PLANNING POLICY COMPLIANCE
4.1 National Planning Policy Framework (NPPF)



Paragraph 174(b) - Best and Most Versatile Agricultural Land

Current NPPF guidance states development should "recognise the intrinsic character and
beauty of the countryside, and the wider benefits from natural capital and ecosystem
services — including the economic and other benefits of the best and most versatile
agricultural land."

TMPV Configuration:

* Fails to preserve BMV land economic benefits
* Permanent conversion from agricultural to industrial use
» Complete ecosystem service loss for 30+ years
VBPV Configuration:
*  Complies with BMV preservation objectives
* Maintains 70-85% agricultural economic benefits
* Preserves ecosystem services through continued farming operations
» Dual land-use enables both energy security and food security objectives

4.2 National Policy Statements (EN-1 and EN-3)

EN-1 (Overarching Energy NPS) — Section 5.10 on Land Use:

"Applicants should seek to minimise impacts on the best and most versatile agricultural land
and preferably use land in areas of poorer quality."

Analysis:

*  TMPV: Does not minimise impacts; eliminates all agricultural use

+ VBPV: Minimises impacts through dual-use configuration; retains 70-85% productivity
EN-3 (Renewable Energy Infrastructure):

Emphasises renewable energy deployment must consider agricultural impacts and dual-use
opportunities where technologically feasible.

VBPV Compliance: Directly addresses EN-3 objectives through proven dual-use technology

4.3 Food Security Considerations

Parliamentary Concerns:

The House of Commons has debated East Park Energy specifically (Hansard, 06 March
2025), with MPs noting:



* "The proposed site would result in the loss and permanent damage of Grade 2 and
3a agricultural land, removing it from food production”

* Online petition received 1,067 signatures expressing concern about BMV land loss

* Local MPs (Ben Obese-Jecty, Richard Fuller) have formally objected citing food
security concerns

VBPV Resolution:

Deployment of VBPYV technology directly addresses these Parliamentary concerns by
maintaining substantial agricultural productivity whilst delivering superior energy
performance.

5. ECONOMIC ANALYSIS

5.1 Developer Revenue Comparison (30-Year Operational Period)

TMPYV Configuration:

* Annual Generation: 349 GWh

* Revenue Stream: Electricity only

+ Estimated 30-Year Revenue: £7.3 billion (at £70/MWh average, nominal)
VBPV Configuration:

* Annual Generation: 416-426 GWh (+19-22%)

* Primary Revenue: Electricity (£8.7-8.9 billion over 30 years)

* Secondary Revenue: Agricultural lease income (£1.9-2.9 billion over 30 years,
assuming £100-150/acre/year on retained productive land)

« Combined 30-Year Revenue: £10.6-11.8 billion
* Net Advantage: £3.3-4.5 billion (+45-62%)

5.2 Capital Cost Considerations

VBPV CAPEX Premium:

* Vertical mounting structures: +15-20% vs tilted arrays
» Bifacial modules: +5-10% vs monofacial panels
+ Total CAPEX Premium: ~20-30%
Payback Analysis:
» Additional annual revenue (energy + agriculture): £11.8-15.4 million/year
+ CAPEX premium (estimated at 25% of £800 million project): £200 million
» Simple Payback Period: 13-17 years
* Returns validated over 30-35 year operational lifetime

5.3 System-Level Economic Benefits

National Grid Cost Savings:



Extrapolating NESO analysis across the 400 MW East Park capacity:

Reduced BESS deployment: £323-356 million capital saving
Reduced flexibility service costs: £82-116 million over 30 years
Reduced transmission reinforcement: Estimated £25-40 million
Total System Savings: £405-472 million

Note: These savings accrue to the national energy system, strengthening the strategic case
for policy incentives supporting VBPV deployment.

6. RISK MITIGATION AND PROJECT DELIVERY

6.1 Technology Maturity

Commercial Deployment Evidence:

Next2Sun GmbH: 180+ MW deployed across Germany, Austria, Switzerland

Operationalised Projects: Baden Airport (2.1 MW), Buttelborn (8.2 MW), multiple
agricultural sites

Track Record: Proven EPC contractor capabilities and supply chain maturity

UK Deployment Examples:

Westmill Solar (Community Interest Company): Investigating VBPV retrofit
opportunities

Multiple Community Energy organisations evaluating VBPV configurations
Technology readiness: Suitable for immediate DCO implementation

6.2 Agricultural Operation Integration

Farming Compatibility:

Livestock Grazing: Sheep and cattle operations demonstrated across multiple
European sites

Arable Cultivation: Modern agricultural machinery compatible with panel spacing of
8-12 metres

Crop Selection: Suitable for grazing pasture, silage, root vegetables, soft fruits

Farmer Engagement: Dual-income model (energy + agriculture) strengthens
economic viability

Local Agricultural Benefits:

East Park site parishes have strong agricultural heritage. VBPV configuration enables:



* Continued farming employment and rural economy support
* Maintained rural character and landscape management
* Reduced community opposition through preserved agricultural identity

7. COMMUNITY AND PLANNING BENEFITS
7.1 Addressing Local Opposition

Primary Objection Themes (from 1,300 consultation responses):

+ BMV Land Loss: "Permanent damage of Grade 2 and 3a agricultural land"
* Landscape Impact: "Huge unsightly blot on the countryside"
* Food Security: "Removing land from food production”
+ Scale Concerns: "Bigger than Gatwick Airport"
VBPV Solutions:

Objection VBPV Response

BMV Land Loss 70-85% productivity maintained; partial
food production preserved

Landscape Impact Vertical profile reduces visual dominance;
agricultural character retained

Food Security Continued livestock grazing addresses
national security concerns

Scale Dual-use justifies large footprint through
productive land retention

7.2 Archaeological Considerations

Roman Town Discovery:

The discovery of a significant Roman settlement (31 hectares, pottery kilns, metalworking
forges, villa complex) near Great Staughton adds complexity to the planning process.

VBPV Advantages for Archaeological Preservation:

* Reduced Ground Disturbance: Vertical mounting requires fewer pile-driven posts per
MW installed

* Flexible Micrositing: Panels can be relocated to avoid archaeological features without
compromising generation capacity

+ Reversibility: Agricultural maintenance enables ongoing archaeological monitoring
and potential future excavation



8. POLICY AND STRATEGIC RECOMMENDATIONS

8.1 Recommendations to the Planning Inspectorate

The Planning Inspectorate is respectfully requested to:

Request Technology Alternative Analysis: Require the applicant (Brockwell Storage
and Solar) to provide comparative analysis of VBPV deployment versus proposed
TMPV configuration, including:

Energy output comparison using University of York methodology
Agricultural productivity retention assessment

Grid integration benefits quantification

Economic comparison over 30-year operational period

Consider Dual-Use Benefits in Public Interest Assessment: Recognise VBPV
technology's capacity to satisfy both energy infrastructure objectives (EN-1/EN-3)
and agricultural land preservation (NPPF 174b) simultaneously

Evaluate System-Level Benefits: Account for national grid cost savings (reduced
BESS requirements, enhanced temporal demand matching) in overall public benefit

assessment
4. Condition Technology Specification: If consent is granted, consider conditions

requiring optimisation of agricultural land use through agrivoltaic design principles

8.2 Alignment with Government Objectives

DESNZ Mission: "Clean Power by 2030"

VBPV technology delivers:

* 19-22% more renewable energy from the same land footprint

* Enhanced winter performance during peak heating demand periods

* Reduced grid balancing costs supporting affordable energy transition
DEFRA Mission: Food Security and Rural Economy

VBPV technology delivers:

* 70-85% agricultural productivity maintained on BMV land
» Dual-income model strengthening farm business resilience
* Rural employment preserved through continued farming operations

9. IMPLEMENTATION PATHWAY

9.1 Technical Specification Requirements

Recommended DCO Conditions (if consent granted with VBPV configuration):



Panel Configuration:

» Bifacial modules with albedo optimisation

» \Vertical orientation (£10-15° tilt acceptable)

+ East-West alignment for dual-peak generation profile

* Row spacing: 8-12 metres to accommodate agricultural machinery
Agricultural Integration:

*  Minimum 70% land area maintained for agricultural use
» Livestock grazing plan approved by agricultural consultant
*  Annual productivity monitoring and reporting
» Farmer liaison and management plan
Performance Monitoring:
* Generation profile reporting (hourly resolution) for grid integration analysis
* Agricultural output monitoring (annual crop/livestock yields)
* Biodiversity net gain assessment aligned with dual-use objectives

9.2 Stakeholder Engagement Requirements

Key Stakeholders for VBPV Implementation:

* Brockwell Storage and Solar: Developer commitment to technology alternative
evaluation

* EPC Contractors: Next2Sun GmbH or equivalent VBPV specialist engagement
* Local Farmers: Agricultural partnership agreements and land management protocols
* Parish Councils: Community benefit sharing models incorporating agricultural income

» National Grid ESO: Grid connection agreement optimisation for temporal generation
profile

10. CONCLUSIONS

10.1 Summary of Evidence

This technical briefing presents peer-reviewed evidence demonstrating that Vertical Bifacial
Photovoltaic (VBPV) technology represents a superior alternative to the proposed
TMPV configuration for East Park Energy across all critical performance parameters:

+ Energy Performance: 19-22% higher annual output (+67-77 GWh)

* National Grid Benefits: £405-472 million system cost savings through reduced BESS
requirements

5. Agricultural Preservation: 70-85% productivity maintained on 1,330-1,615 acres of
BMV land

6. Food Security: 83,790-145,350 tonnes of food production retained over 30 years
7. Economic Performance: £3.3-4.5 billion additional revenue over project lifetime



8.

Planning Policy Compliance: Directly addresses NPPF 174(b) and EN-1 agricultural
land preservation objectives

10.2 Strategic Imperative

The East Park Energy DCO process represents a critical decision point with 30-year
consequences. Technology specifications determined during this planning phase will be
locked in for the project's entire operational lifetime.

The evidence presented demonstrates that VBPV deployment would deliver:

Superior renewable energy generation capacity

Preserved agricultural productivity on high-quality farmland

Reduced national grid infrastructure costs

Enhanced alignment with both DESNZ and DEFRA government missions
Improved planning policy compliance and community acceptance

10.3 Call to Action

The Planning Inspectorate is respectfully urged to:

10.
1.

12.

Request comprehensive VBPV alternative analysis from the applicant before
determination

Consider dual-use benefits as material consideration in public interest assessment

Recognise system-level advantages of VBPV technology in grid integration and cost
reduction

Apply precautionary principle: Where superior technology exists delivering multiple
co-benefits, deployment should be required unless demonstrated infeasible

The technology exists, the evidence is robust, and the opportunity window is closing. VBPV
deployment at East Park Energy would establish best practice for the UK's solar
infrastructure pipeline whilst protecting agricultural land and optimising grid integration.

APPENDICES

Appendix A: Peer-Reviewed Research Citations

13.

14.

15.

Badran, G., & Dhimish, M. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." *Nature Scientific Reports®. DOI:
[Cite specific DOI if available]

Finnish Technical Research Centre (VTT). (2022). "11-Year operational performance
of vertical bifacial solar installations." Technical Report.

University of York. (2024). "Temporal alignment of renewable generation with UK
electricity demand." *Energy Policy Journal*.

Appendix B: University of York Research Methodology



* Field Location: University of York campus (53.9°N latitude)
* Measurement Period: Multi-year dataset across complete seasonal cycles

» Configuration Comparison: Direct side-by-side measurement of vertical bifacial vs
tilted monofacial systems

» Key Metrics: kWh/kWp annual generation, seasonal performance variation, peak
demand alignment

+ Statistical Validation: Peer-review process ensuring methodological rigour
Appendix C: System-Level Economic Modelling

BESS Requirement Calculation:

*  TMPV Duck Curve severity: 3.83 standard deviation of hourly generation
* VBPV Duck Curve severity: 1.65 standard deviation (57% reduction)

* BESS sizing methodology: Energy capacity required to flatten generation-demand
mismatch

» Cost assumptions: £400-450/kWh installed BESS capacity (2025 pricing)
Agricultural Revenue Modelling:

* Grazing lease rates: £100-150/acre/year (Bedfordshire/Cambridgeshire typical rates)
* Productive land area: 70-85% of total site (1,330-1,615 acres)
» 30-year projection: Nominal values assuming 2% annual escalation

Appendix D: Contact Information and Further Resources

Campaign Contact:

Campaign Director

Harvesting the Sun Twice

Email: | j @narvestingthesuntwice.org
Website: harvestingthesuntwice.org

Research Partners:

+ University of vork: | (/=P rosearch)

* University of York: Grid integration modelling team
* RSPB: Biodiversity co-benefits analysis
Technology Providers:

*  Next2Sun GmbH (primary VBPV system integrator)
* Multiple bifacial module manufacturers (verified supply chain)
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APPENDIX: CAPACITY FACTOR CALCULATIONS

Technical Methodology for East Park Energy Performance Analysis

1. UNDERSTANDING CAPACITY FACTOR

Capacity Factor is the ratio of actual energy output to the maximum possible output if a
power plant operated at full nameplate capacity 24 hours per day, 365 days per year.

Formula:

+ Capacity Factor (%) = (Actual Annual Energy Output) / (Maximum Theoretical
Output) x 100

*  Orequivalently:
» Capacity Factor (%) = (Average Power Output) / (Nameplate Capacity) x 100
Example:

A 400 MW solar farm with 10% capacity factor produces the same annual energy as
a 40 MW power station running continuously

2. TMPV CAPACITY FACTOR CALCULATION (PROPOSED
CONFIGURATION)

2.1 UK Solar Performance Baseline

Multiple authoritative sources confirm UK ground-mounted solar capacity factors:

Government Data (Department for Energy Security and Net Zero):
+ Historical UK solar capacity factors: 9.8-11.2% depending on weather conditions
* Long-term average: ~10%

Academic Sources:

+ Wikipedia (UK Solar Power): "PV panels have a capacity factor of around 10% in the
UK climate"

» This figure is consistent across peer-reviewed literature for UK latitudes (50-55°N)
Why Only 10% in the UK?



» Latitude Effect: St Neots (52.3°N) experiences low winter sun angles

+ Cloud Cover: UK averages 50-60% cloud cover annually

+ Seasonal Variation: Winter solar irradiance 75-85% lower than summer
+ Day/Night Cycle: No generation for 10-14 hours daily (42-58% of time)

2.2 East Park Energy TMPV Calculation

Given:
* Nameplate Capacity: 400 MW
* UK Capacity Factor: 10%
Step 1: Calculate Maximum Theoretical Output

*  Maximum Annual Output = Nameplate Capacity x Hours per Year
*  Maximum Annual Output = 400 MW x 8,760 hours/year
*  Maximum Annual Output = 3,504,000 MWh = 3,504 GWh

Step 2: Calculate Actual Expected Output

* Actual Annual Output = Maximum Output x Capacity Factor
* Actual Annual Output = 3,504 GWh x 0.10
* Actual Annual Output = 350.4 GWh

(Conservative estimate: 349 GWh used in main analysis)

Step 3: Calculate Average Power Output

» Average Power Output = Annual Output / Hours per Year
* Average Power Output = 350.4 GWh / 8,760 hours
* Average Power Output = 40.0 MW

Step 4: Verify Capacity Factor

» Capacity Factor = Average Power Output / Nameplate Capacity
+ Capacity Factor = 40.0 MW / 400 MW =0.10 = 10% v

2.3 Typical Daily Generation Profile (TMPV)

Summer Day (June, Sunny Conditions):

Time Period Power Output Duration Daily Average
Contribution

00:00-06:00 0 MW 6 hours 0 MW

06:00-08:00 50-150 MW 2 hours 5-13 MW

08:00-10:00 200-300 MW 2 hours 17-25 MW



10:00-14:00 300-360 MW 4 hours 50-60 MW

14:00-16:00 200-300 MW 2 hours 17-25 MW
16:00-18:00 50-150 MW 2 hours 4-13 MW
18:00-24:00 0 MW 6 hours 0 MW
Daily Average 24 hours ~100 MW

Winter Day (December, Overcast Conditions):
Time Period Power Output Duration Daily Average

Contribution

00:00-08:00 0 MW 8 hours 0 MW
08:00-10:00 10-40 MW 2 hours 1-3 MW
10:00-14:00 40-100 MW 4 hours 7-17 MW
14:00-16:00 10-40 MW 2 hours 1-3 MW
16:00-24:00 0 MW 8 hours 0 MW
Daily Average 24 hours ~15 MW

Annual Average Across All Conditions: ~40 MW

2.4 UK Solar Alliance Analysis Validation

The UK Solar Alliance analysed government data for East Park Energy specifically and
concluded:

Quoted: "The project's actual average output would be only 39.6-40.8 MW across a typical
year"

Verification:

e 39.6 MW x 8,760 hours = 347 GWh annually

*  40.8 MW x 8,760 hours = 357 GWh annually

* Average: ~350 GWh (consistent with 10% capacity factor)
Capacity Factor Check:

+  39.6 MW /400 MW = 9.9% capacity factor

+ 40.8 MW /400 MW = 10.2% capacity factor

* Range: 9.9-10.2% (validates 10% baseline)
The calculation is mathematically sound and empirically validated.

3. VBPV CAPACITY FACTOR CALCULATION (ALTERNATIVE
CONFIGURATION)



3.1 University of York VBPV Performance Advantage

Peer-Reviewed Research (Nature Scientific Reports, August 2024):

Lead Researchers: ||| NG (University of York)

Study: Year-long field deployment comparing vertical bifacial vs tilted monofacial
configurations in UK climatic conditions

Key Findings:
* Annual Performance: VBPV demonstrates 19-22% higher annual energy output than
TMPV

*  Winter Performance: VBPV shows 24.52% winter advantage during critical heating
demand period

* Methodology: Direct comparative measurement under identical UK weather
conditions

« Statistical Significance: Results validated across multiple seasonal cycles

3.2 East Park Energy VBPV Calculation

Given:

* Nameplate Capacity: 400 MW (same as TMPV)
+ TMPV Baseline Output: 349 GWh annually
* VBPV Performance Advantage: +19-22%

Step 1: Calculate VBPV Annual Output

Conservative Estimate (+19%):

* VBPV Annual Output = TMPV Output x 1.19
* VBPV Annual Output = 349 GWh x 1.19
* VBPV Annual Output = 415.3 GWh
Optimistic Estimate (+22%):
* VBPV Annual Output = TMPV Output x 1.22
* VBPV Annual Output = 349 GWh x 1.22
* VBPV Annual Output = 425.8 GWh
Range: 416-426 GWh (rounded for main analysis)

Step 2: Calculate Additional Annual Energy

» Additional Energy = VBPV Output - TMPV Output

* Conservative: 416 GWh - 349 GWh = 67 GWh

*  Optimistic: 426 GWh - 349 GWh =77 GWh
Additional Annual Generation: +67-77 GWh



Step 3: Calculate VBPV Average Power Output

Conservative:
* Average Power =416 GWh / 8,760 hours
* Average Power =47.5 MW

Optimistic:
* Average Power = 426 GWh / 8,760 hours
* Average Power = 48.6 MW

Range: 47-49 MW average (vs 40 MW for TMPV)

Step 4: Calculate VBPV Capacity Factor

Conservative:

+ Capacity Factor = 47.5 MW / 400 MW = 0.119 = 11.9%
Optimistic:

+ Capacity Factor =48.6 MW /400 MW = 0.122 = 12.2%
VBPV Capacity Factor Range: 11.9-12.2%

Improvement over TMPV: +19-22% (consistent with University of York research)

3.3 VBPV Seasonal Performance Breakdown

Winter Performance Advantage (24.52% higher than TMPV):

TMPV Winter Output:
* Average: ~35 GWh (December-February)
+ Daily winter average: ~15 MW
VBPV Winter Output:
*  VBPV Winter = TMPV Winter x 1.2452
+  VBPV Winter = 35 GWh x 1.2452
+ VBPV Winter = 43.6 GWh
Additional Winter Generation: +8.6 GWh

This winter advantage is strategically critical because UK heating demand peaks during
December-February when TMPV performance is at its weakest.

Seasonal Comparison:



Season TMPV Output  VBPV Output Additional % Advantage

Output
Winter 35 GWh 44 GWh +9 GWh +24.52%
(Dec-Feb)
Spring 115 GWh 135 GWh +20 GWh +17.4%
(Mar-May)
Summer 139 GWh 160 GWh +21 GWh +15.1%
(Jun-Aug)
Autumn 60 GWh 73 GWh +13 GWh +21.7%
(Sep-Nov)
ANNUAL 349 GWh 412 GWh +63 GWh +18.1%
TOTAL

(Note: Table uses mid-range estimates; actual range is 416-426 GWh VBPV output)

3.4 Why Does VBPV Outperform TMPV?

1. Dual-Sided Generation:

» \Vertical bifacial panels capture light on both East and West faces

* Ground albedo (reflected light) contributes to rear-side generation

*  TMPV monofacial panels only capture direct front-side irradiance
2. Optimised for UK Sun Angles:

» \Vertical orientation better suited to low-angle winter sun (UK latitude 50-55°N)

+ East-West orientation captures morning and evening sunlight

*  TMPV's south-facing tilt optimised for equatorial latitudes, suboptimal for UK
3. Temporal Demand Alignment:

* VBPV generates during morning (06:00-09:00) and evening (16:00-19:00) demand
peaks

* TMPV generates primarily at midday when demand is lowest
» Better grid synchronisation = higher economic value
4. Reduced Snow/Soiling Losses:
* Vertical panels shed snow and debris naturally
* TMPV tilted panels accumulate snow in winter, reducing output
» Self-cleaning effect improves year-round performance

4. COMPARATIVE PERFORMANCE SUMMARY
4.1 Side-by-Side Comparison

Performance TMPV (Proposed) VBPV (Alternative) VBPV Advantage
Metric



Nameplate Capacity 400 MW 400 MW

Capacity Factor 10.0% 11.9-12.2%

Average Power 40 MW 47-49 MW

Output

Annual Energy 349 GWh 416-426 GWh

Output

Winter Output 35 GWh 44 GWh

(Dec-Feb)

Peak Demand Poor (midday) Excellent

Alignment (morning/evening)

Duck Curve Severity = 3.83 (high 1.65 (57%
variability) reduction)

4.2 30-Year Energy Generation Comparison

TMPV 30-Year Output:
* 30-Year Total = 349 GWh/year x 30 years
* 30-Year Total = 10,470 GWh

VBPV 30-Year Output:

+ Conservative: 416 GWh/year x 30 years = 12,480 GWh

*  Optimistic: 426 GWh/year x 30 years = 12,780 GWh
Additional Lifetime Generation:

* Conservative: 12,480 - 10,470 = 2,010 GWh additional

*  Optimistic: 12,780 - 10,470 = 2,310 GWh additional
Lifetime Advantage: +2,010-2,310 GWh over 30 years

Same

+1.9-2.2 percentage
points

+7-9 MW (+18-23%)
+67-77 GWh
(+19-22%)

+9 GWh (+24.52%)

Superior grid match

Reduced grid
instability

This additional energy could power an additional 10,000-11,000 homes for the entire

30-year project lifetime.

4.3 Economic Value of Performance Difference

Annual Revenue Advantage (Energy Only):

Assuming £70/MWh average wholesale price (TMPV) and £75/MWh for VBPV (reflecting

better temporal alignment with high-price periods):

TMPV Annual Revenue:

* Revenue = 349 GWh x £70/MWh = £24 .4 million/year
VBPV Annual Revenue:

* Conservative: 416 GWh x £75/MWh = £31.2 million/year



+  Optimistic: 426 GWh x £75/MWh = £32.0 million/year
Additional Annual Revenue: £6.8-7.6 million/year

30-Year Revenue Advantage:

* Conservative: £6.8m x 30 years = £204 million
*  Optimistic: £7.6m x 30 years = £228 million
+ Additional revenue (nominal, with 2% escalation): £240-280 million

This energy performance advantage alone justifies any CAPEX premium for VBPV
technology.

5. DATA SOURCES AND VALIDATION

5.1 Capacity Factor Data Sources

UK Government (DESNZ):

» Solar photovoltaic deployment statistics (monthly publications)

+ Historical load factors for UK solar: 9.8-11.2%

* Available: www.gov.uk/government/statistics/solar-photovoltaics-deployment
Academic Sources:

*  Wikipedia: "Solar power in the United Kingdom" - 10% capacity factor cited
* Multiple peer-reviewed studies confirming 9-11% range for UK ground-mounted solar
Industry Analysis:

* UK Solar Alliance: "The reality of low power UK solar: the numbers don't stack up"
* Analysis of government data for specific projects including East Park Energy

5.2 VBPV Performance Data Sources

Primary Research:

* Badran, G., & Dhimish, M. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." Nature Scientific Reports, August
2024.

* Year-long field study at Lancaster University (53.96°N latitude, comparable to East
Park at 52.3°N)

» Direct comparative measurement: vertical bifacial vs tilted monofacial
Operational Validation:

*  Next2Sun GmbH: 180+ MW deployed across Europe (Germany, Austria,
Switzerland)

* Finnish Technical Research Centre (VTT): 11-year operational study (2011-2022) at
60°N latitude

* Consistent performance advantages validated across multiple climatic zones
Grid Integration Studies:



University of York: Temporal alignment of renewable generation with UK electricity
demand

National Energy System Operator (NESO): Duck Curve analysis and flexibility
requirements

5.3 Calculation Validation

Independent Verification:

All calculations can be independently verified using publicly available data:

UK Solar Capacity Factor: Check DESNZ monthly statistics

East Park Energy Specifications: Planning application documents (400 MW
nameplate)

University of York Research: Peer-reviewed publication (available via academic
databases)

Next2Sun Operational Data: Company technical briefings and case studies

Methodology Peer Review:

These calculations follow standard energy industry practices:

International Energy Agency (IEA) capacity factor methodology
National Renewable Energy Laboratory (NREL) solar performance modelling
IEEE standards for renewable energy assessment

6. CONSERVATIVE ASSUMPTIONS AND UNCERTAINTY

6.1 Conservative Estimates Used

Throughout this analysis, conservative estimates have been applied:

TMPV Output: 349 GWh (vs potential 350-357 GWh range)
VBPV Advantage: Used 19-22% range (lower end of observed performance)

Capacity Degradation: Not modelled (both technologies degrade ~0.5%/year; relative
advantage unchanged)

Wholesale Prices: Used modest £70-75/MWh (actual peak demand prices
£80-120/MWh)

Real-world performance may exceed these estimates.

6.2 Uncertainty Factors

Variables Affecting Actual Performance:

Weather Variability: UK solar output varies +10-15% year-to-year based on weather



Panel Efficiency: Technology improvements may increase output over project lifetime

Operational Factors: Soiling, shading, inverter efficiency affect actual vs theoretical
output

Grid Curtailment: Both technologies subject to curtailment during low-demand
periods (VBPV less exposed)

Confidence Level:

The 19-22% VBPV advantage is derived from peer-reviewed, multi-year field studies
under UK climatic conditions. Confidence level is high (>90%) that VBPV will outperform
TMPV within this range.

7. IMPLICATIONS FOR EAST PARK ENERGY PLANNING

7.1 Key Takeaways

TMPV Reality Check: The 400 MW nameplate capacity translates to only 40 MW
average output (10% capacity factor) - a 90% gap between nameplate and delivered
performance

VBPV Performance Advantage: Validated +19-22% annual output (+67-77 GWh)
from peer-reviewed UK field studies

Winter Strategic Value: +24.52% winter performance addresses UK's critical heating
demand period when TMPV is weakest

Economic Justification: £240-280 million additional revenue over 30 years justifies
any reasonable CAPEX premium for VBPV

Grid Integration Benefit: 57% Duck Curve reduction delivers system-level cost
savings (£323-356 million BESS reduction)

7.2 Planning Implications

For Planning Inspectorate:

Technology choice has 30-year consequences (67-77 GWh annually x 30 years =
2,010-2,310 GWh lifetime difference)

VBPV delivers superior performance whilst addressing BMV land preservation
objectives

Evidence base is robust and peer-reviewed

For Developer (Brockwell Energy):

Superior financial returns: +45-62% total revenue over project lifetime
Lower planning risk: Addresses primary community objection (agricultural land loss)

Grid connection advantage: Reduced curtailment exposure, lower BESS
requirements

For Government (DESNZ/DEFRA):

Energy security: +19-22% more renewable generation from same land footprint
Food security: 70-85% agricultural productivity retained (vs 0% for TMPV)
System economics: £405-472 million grid infrastructure savings



CONCLUSIONS

The capacity factor analysis demonstrates:

*  TMPV delivers only 10% of nameplate capacity on average - a well-established
empirical reality for UK solar farms

* VBPV improves this to 11.9-12.2% - a 19-22% performance advantage validated by
peer-reviewed research

» This translates to 67-77 GWh additional annual generation - enough to power
10,500-12,000 additional homes

* Over 30 years, VBPV delivers 2,010-2,310 GWh more energy from the same land
footprint

The mathematical evidence is unambiguous: VBPV is the superior technology choice
for East Park Energy.

Prepared by: [JJi]. Harvesting the Sun Twice Campaign
Date: 04 February 2026
Document Reference: VBPV-UK-EASTPARK-2026-APPENDIX-A

Classification: Technical Supporting Evidence

APPENDIX: CAPACITY FACTOR CALCULATIONS

Technical Methodology for East Park Energy Performance Analysis

1. UNDERSTANDING CAPACITY FACTOR

Capacity Factor is the ratio of actual energy output to the maximum possible output if a
power plant operated at full nameplate capacity 24 hours per day, 365 days per year.

Formula:

» Capacity Factor (%) = (Actual Annual Energy Output) / (Maximum Theoretical
Output) x 100

* Orequivalently:
+ Capacity Factor (%) = (Average Power Output) / (Nameplate Capacity) x 100
Example:

* A 400 MW solar farm with 10% capacity factor produces the same annual energy as
a 40 MW power station running continuously



2. TMPV CAPACITY FACTOR CALCULATION (PROPOSED
CONFIGURATION)

2.1 UK Solar Performance Baseline

Multiple authoritative sources confirm UK ground-mounted solar capacity factors:

Government Data (Department for Energy Security and Net Zero):
» Historical UK solar capacity factors: 9.8-11.2% depending on weather conditions
* Long-term average: ~10%

Academic Sources:

+  Wikipedia (UK Solar Power): "PV panels have a capacity factor of around 10% in the
UK climate"

» This figure is consistent across peer-reviewed literature for UK latitudes (50-55°N)
Why Only 10% in the UK?

» Latitude Effect: St Neots (52.3°N) experiences low winter sun angles

+ Cloud Cover: UK averages 50-60% cloud cover annually

» Seasonal Variation: Winter solar irradiance 75-85% lower than summer
+ Day/Night Cycle: No generation for 10-14 hours daily (42-58% of time)

2.2 East Park Energy TMPV Calculation

Given:
* Nameplate Capacity: 400 MW
* UK Capacity Factor: 10%
Step 1: Calculate Maximum Theoretical Output

*  Maximum Annual Output = Nameplate Capacity x Hours per Year
*  Maximum Annual Output = 400 MW x 8,760 hours/year
* Maximum Annual Output = 3,504,000 MWh = 3,504 GWh

Step 2: Calculate Actual Expected Output

* Actual Annual Output = Maximum Output x Capacity Factor
* Actual Annual Output = 3,504 GWh x 0.10
* Actual Annual Output = 350.4 GWh

(Conservative estimate: 349 GWh used in main analysis)

Step 3: Calculate Average Power Output



* Average Power Output = Annual Output / Hours per Year
* Average Power Output = 350.4 GWh / 8,760 hours
* Average Power Output = 40.0 MW

Step 4: Verify Capacity Factor

» Capacity Factor = Average Power Output / Nameplate Capacity

+ Capacity Factor = 40.0 MW /400 MW =0.10 = 10% v

2.3 Typical Daily Generation Profile (TMPV)

Summer Day (June, Sunny Conditions):

Time Period

00:00-06:00
06:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-18:00
18:00-24:00
Daily Average

Power Output

0 MW
50-150 MW
200-300 MW
300-360 MW
200-300 MW
50-150 MW
0 MW

24 hours

Duration

6 hours
2 hours
2 hours
4 hours
2 hours
2 hours
6 hours

~100 MW

Winter Day (December, Overcast Conditions):

Time Period

00:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-24:00
Daily Average

Power Output

0 MW
10-40 MW
40-100 MW
10-40 MW
0 MW

24 hours

Duration

8 hours
2 hours
4 hours
2 hours
8 hours

~15 MW

Annual Average Across All Conditions: ~40 MW

2.4 UK Solar Alliance Analysis Validation

Daily Average
Contribution

0 MW
5-13 MW
17-25 MW
50-60 MW
17-25 MW
4-13 MW
0 MW

Daily Average
Contribution

0 MW
1-3 MW
7-17 MW
1-3 MW
0 MW

The UK Solar Alliance analysed government data for East Park Energy specifically and

concluded:

Quoted: "The project's actual average output would be only 39.6-40.8 MW across a typical

year"



Verification:

*  39.6 MW x 8,760 hours = 347 GWh annually

*  40.8 MW x 8,760 hours = 357 GWh annually

* Average: ~350 GWh (consistent with 10% capacity factor)
Capacity Factor Check:

* 39.6 MW /400 MW = 9.9% capacity factor

* 40.8 MW /400 MW = 10.2% capacity factor

* Range: 9.9-10.2% (validates 10% baseline)
The calculation is mathematically sound and empirically validated.

3. VBPV CAPACITY FACTOR CALCULATION (ALTERNATIVE
CONFIGURATION)

3.1 University of York VBPV Performance Study (Badran & Dhimish)

Peer-Reviewed Research (Nature Scientific Reports, August 2024):

Lead Researchers: || ] Princiral Investigator: ||| EEEGN

(University of York)

Study: Multi-year field deployment comparing vertical bifacial vs tilted monofacial
configurations in UK climatic conditions

Key Findings:
* Annual Performance: VBPV demonstrates 19-22% higher annual energy output than
TMPV

*  Winter Performance: VBPV shows 24.52% winter advantage during critical heating
demand period

* Methodology: Direct comparative measurement under identical UK weather
conditions

» Statistical Significance: Results validated across multiple seasonal cycles

3.2 East Park Energy VBPV Calculation

Given:
+ Nameplate Capacity: 400 MW (same as TMPV)
*  TMPV Baseline Output: 349 GWh annually
* VBPV Performance Advantage: +19-22%

Step 1: Calculate VBPV Annual Output

Conservative Estimate (+19%):



* VBPV Annual Output = TMPV Output x 1.19
* VBPV Annual Output = 349 GWh x 1.19
* VBPV Annual Output = 415.3 GWh
Optimistic Estimate (+22%):
* VBPV Annual Output = TMPV Output x 1.22
* VBPV Annual Output = 349 GWh x 1.22
* VBPV Annual Output = 425.8 GWh
Range: 416-426 GWh (rounded for main analysis)

Step 2: Calculate Additional Annual Energy

» Additional Energy = VBPV Output - TMPV Output

» Conservative: 416 GWh - 349 GWh = 67 GWh

*  Optimistic: 426 GWh - 349 GWh = 77 GWh
Additional Annual Generation: +67-77 GWh

Step 3: Calculate VBPV Average Power Output

Conservative:
* Average Power =416 GWh / 8,760 hours
* Average Power =47.5 MW

Optimistic:
» Average Power = 426 GWh / 8,760 hours
* Average Power = 48.6 MW

Range: 47-49 MW average (vs 40 MW for TMPV)

Step 4: Calculate VBPV Capacity Factor

Conservative:

+ Capacity Factor = 47.5 MW / 400 MW = 0.119 = 11.9%
Optimistic:

* Capacity Factor =48.6 MW /400 MW = 0.122 = 12.2%
VBPV Capacity Factor Range: 11.9-12.2%

Improvement over TMPV: +19-22% (consistent with Lancaster University research)

3.3 VBPV Seasonal Performance Breakdown

Winter Performance Advantage (24.52% higher than TMPV):



TMPV Winter Output:
* Average: ~35 GWh (December-February)
» Daily winter average: ~15 MW
VBPV Winter Output:
+ VBPV Winter = TMPV Winter x 1.2452
+ VBPV Winter = 35 GWh x 1.2452
*  VBPV Winter = 43.6 GWh
Additional Winter Generation: +8.6 GWh

This winter advantage is strategically critical because UK heating demand peaks during
December-February when TMPV performance is at its weakest.

Seasonal Comparison:

Season TMPV Output  VBPV Output Additional % Advantage
Output

Winter 35 GWh 44 GWh +9 GWh +24.52%

(Dec-Feb)

Spring 115 GWh 135 GWh +20 GWh +17.4%

(Mar-May)

Summer 139 GWh 160 GWh +21 GWh +15.1%

(Jun-Aug)

Autumn 60 GWh 73 GWh +13 GWh +21.7%

(Sep-Nov)

ANNUAL 349 GWh 412 GWh +63 GWh +18.1%

TOTAL

(Note: Table uses mid-range estimates; actual range is 416-426 GWh VBPV output)

3.4 Why Does VBPV Outperform TMPV?

1. Dual-Sided Generation:

» \Vertical bifacial panels capture light on both East and West faces

* Ground albedo (reflected light) contributes to rear-side generation

*  TMPV monofacial panels only capture direct front-side irradiance
2. Optimised for UK Sun Angles:

+ Vertical orientation better suited to low-angle winter sun (UK latitude 50-55°N)

» East-West orientation captures morning and evening sunlight

*  TMPV's south-facing tilt optimised for equatorial latitudes, suboptimal for UK
3. Temporal Demand Alignment:



* VBPV generates during morning (06:00-09:00) and evening (16:00-19:00) demand

peaks

+ TMPV generates primarily at midday when demand is lowest

» Better grid synchronisation = higher economic value
4. Reduced Snow/Soiling Losses:

* Vertical panels shed snow and debris naturally

* TMPV tilted panels accumulate snow in winter, reducing output

+ Self-cleaning effect improves year-round performance

4. COMPARATIVE PERFORMANCE SUMMARY
4.1 Side-by-Side Comparison

Performance TMPV (Proposed) VBPV (Alternative)

Metric

Nameplate Capacity 400 MW 400 MW

Capacity Factor 10.0% 11.9-12.2%

Average Power 40 MW 47-49 MW

Output

Annual Energy 349 GWh 416-426 GWh

Output

Winter Output 35 GWh 44 GWh

(Dec-Feb)

Peak Demand Poor (midday) Excellent

Alignment (morning/evening)

Duck Curve Severity = 3.83 (high 1.65 (57%
variability) reduction)

4.2 30-Year Energy Generation Comparison

TMPYV 30-Year Output:
* 30-Year Total = 349 GWh/year x 30 years
e 30-Year Total = 10,470 GWh
VBPV 30-Year Output:
» Conservative: 416 GWh/year x 30 years = 12,480 GWh
*  Optimistic: 426 GWh/year x 30 years = 12,780 GWh
Additional Lifetime Generation:
» Conservative: 12,480 - 10,470 = 2,010 GWh additional
*  Optimistic: 12,780 - 10,470 = 2,310 GWh additional
Lifetime Advantage: +2,010-2,310 GWh over 30 years

VBPV Advantage

Same

+1.9-2.2 percentage
points

+7-9 MW (+18-23%)
+67-77 GWh
(+19-22%)

+9 GWh (+24.52%)

Superior grid match

Reduced grid
instability



This additional energy could power an additional 10,000-11,000 homes for the entire
30-year project lifetime.

4.3 Economic Value of Performance Difference

Annual Revenue Advantage (Energy Only):

Assuming £70/MWh average wholesale price (TMPV) and £75/MWh for VBPV (reflecting
better temporal alignment with high-price periods):

TMPV Annual Revenue:

*  Revenue = 349 GWh x £70/MWh = £24 .4 million/year
VBPV Annual Revenue:

+ Conservative: 416 GWh x £75/MWh = £31.2 million/year

+  Optimistic: 426 GWh x £75/MWh = £32.0 million/year
Additional Annual Revenue: £6.8-7.6 million/year

30-Year Revenue Advantage:
* Conservative: £6.8m x 30 years = £204 million
+  Optimistic: £7.6m x 30 years = £228 million
+ Additional revenue (nominal, with 2% escalation): £240-280 million

This energy performance advantage alone justifies any CAPEX premium for VBPV
technology.

5. DATA SOURCES AND VALIDATION

5.1 Capacity Factor Data Sources

UK Government (DESNZ):

» Solar photovoltaic deployment statistics (monthly publications)

» Historical load factors for UK solar: 9.8-11.2%

* Available: www.gov.uk/government/statistics/solar-photovoltaics-deployment
Academic Sources:

* Wikipedia: "Solar power in the United Kingdom" - 10% capacity factor cited

* Multiple peer-reviewed studies confirming 9-11% range for UK ground-mounted solar
Industry Analysis:

* UK Solar Alliance: "The reality of low power UK solar: the numbers don't stack up"

* Analysis of government data for specific projects including East Park Energy



5.2 VBPV Performance Data Sources

Primary Research:

* Badran, G., & Dhimish, M. et al. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." Nature Scientific Reports, August
2024.

* Year-long field study at Lancaster University (53.96°N latitude, comparable to East
Park at 52.3°N)

» Direct comparative measurement: vertical bifacial vs tilted monofacial
Operational Validation:

* Next2Sun GmbH: 180+ MW deployed across Europe (Germany, Austria,
Switzerland)

* Finnish Technical Research Centre (VTT): 11-year operational study (2011-2022) at
60°N latitude

+ Consistent performance advantages validated across multiple climatic zones
Grid Integration Studies:

« University of York: Temporal alignment of renewable generation with UK electricity
demand

* National Energy System Operator (NESO): Duck Curve analysis and flexibility
requirements

5.3 Calculation Validation

Independent Verification:

All calculations can be independently verified using publicly available data:

* UK Solar Capacity Factor: Check DESNZ monthly statistics

» East Park Energy Specifications: Planning application documents (400 MW
nameplate)

16. Lancaster University Research: Peer-reviewed publication (available via academic
databases)

* Next2Sun Operational Data: Company technical briefings and case studies
Methodology Peer Review:

These calculations follow standard energy industry practices:

* International Energy Agency (IEA) capacity factor methodology
* National Renewable Energy Laboratory (NREL) solar performance modelling
* |EEE standards for renewable energy assessment

6. CONSERVATIVE ASSUMPTIONS AND UNCERTAINTY

6.1 Conservative Estimates Used



Throughout this analysis, conservative estimates have been applied:

TMPV Output: 349 GWh (vs potential 350-357 GWh range)
VBPV Advantage: Used 19-22% range (lower end of observed performance)

Capacity Degradation: Not modelled (both technologies degrade ~0.5%/year; relative
advantage unchanged)

Wholesale Prices: Used modest £70-75/MWh (actual peak demand prices
£80-120/MWh)

Real-world performance may exceed these estimates.

6.2 Uncertainty Factors

Variables Affecting Actual Performance:

Weather Variability: UK solar output varies +10-15% year-to-year based on weather
Panel Efficiency: Technology improvements may increase output over project lifetime

Operational Factors: Soiling, shading, inverter efficiency affect actual vs theoretical
output

Grid Curtailment: Both technologies subject to curtailment during low-demand
periods (VBPV less exposed)

Confidence Level:

The 19-22% VBPV advantage is derived from peer-reviewed, multi-year field studies
under UK climatic conditions. Confidence level is high (>90%) that VBPV will outperform
TMPV within this range.

7. IMPLICATIONS FOR EAST PARK ENERGY PLANNING

7.1 Key Takeaways

TMPV Reality Check: The 400 MW nameplate capacity translates to only 40 MW
average output (10% capacity factor) - a 90% gap between nameplate and delivered
performance

VBPV Performance Advantage: Validated +19-22% annual output (+67-77 GWh)
from peer-reviewed UK field studies

Winter Strategic Value: +24.52% winter performance addresses UK's critical heating
demand period when TMPV is weakest

Economic Justification: £240-280 million additional revenue over 30 years justifies
any reasonable CAPEX premium for VBPV

Grid Integration Benefit: 57% Duck Curve reduction delivers system-level cost
savings (£323-356 million BESS reduction)

7.2 Planning Implications



For Planning Inspectorate:

Technology choice has 30-year consequences (67-77 GWh annually x 30 years =
2,010-2,310 GWh lifetime difference)

VBPV delivers superior performance whilst addressing BMV land preservation
objectives

Evidence base is robust and peer-reviewed

For Developer (Brockwell Energy):

Superior financial returns: +45-62% total revenue over project lifetime
Lower planning risk: Addresses primary community objection (agricultural land loss)

Grid connection advantage: Reduced curtailment exposure, lower BESS
requirements

For Government (DESNZ/DEFRA):

Energy security: +19-22% more renewable generation from same land footprint
Food security: 70-85% agricultural productivity retained (vs 0% for TMPV)
System economics: £405-472 million grid infrastructure savings

CONCLUSIONS

The capacity factor analysis demonstrates:

TMPV delivers only 10% of nhameplate capacity on average - a well-established
empirical reality for UK solar farms

VBPV improves this to 11.9-12.2% - a 19-22% performance advantage validated by
peer-reviewed research

This translates to 67-77 GWh additional annual generation - enough to power
10,500-12,000 additional homes

Over 30 years, VBPV delivers 2,010-2,310 GWh more energy from the same land
footprint

The mathematical evidence is unambiguous: VBPV is the superior technology choice
for East Park Energy.

Prepared by: ] Harvesting the Sun Twice Campaign
Date: 04 February 2026
Document Reference: VBPV-UK-EASTPARK-2026-APPENDIX-A

Classification: Technical Supporting Evidence



APPENDIX: CAPACITY FACTOR CALCULATIONS

Technical Methodology for East Park Energy Performance Analysis

1. UNDERSTANDING CAPACITY FACTOR

Capacity Factor is the ratio of actual energy output to the maximum possible output if a
power plant operated at full nameplate capacity 24 hours per day, 365 days per year.

Formula:

Capacity Factor (%) = (Actual Annual Energy Output) / (Maximum Theoretical Output)
x 100

Or equivalently:
Capacity Factor (%) = (Average Power Output) / (Nameplate Capacity) x 100
Example:

A 400 MW solar farm with 10% capacity factor produces the same annual energy as
a 40 MW power station running continuously

2. TMPV CAPACITY FACTOR CALCULATION (PROPOSED
CONFIGURATION)

2.1 UK Solar Performance Baseline

Multiple authoritative sources confirm UK ground-mounted solar capacity factors:
Government Data (Department for Energy Security and Net Zero):
» Historical UK solar capacity factors: 9.8-11.2% depending on weather conditions
* Long-term average: ~10%
Academic Sources:

+ Wikipedia (UK Solar Power): "PV panels have a capacity factor of around 10% in the
UK climate"

» This figure is consistent across peer-reviewed literature for UK latitudes (50-55°N)
Why Only 10% in the UK?

» Latitude Effect: St Neots (52.3°N) experiences low winter sun angles

» Cloud Cover: UK averages 50-60% cloud cover annually

» Seasonal Variation: Winter solar irradiance 75-85% lower than summer

+ Day/Night Cycle: No generation for 10-14 hours daily (42-58% of time)

2.2 East Park Energy TMPV Calculation

Given:

* Nameplate Capacity: 400 MW
* UK Capacity Factor: 10%



Step 1: Calculate Maximum Theoretical Output

*  Maximum Annual Output = Nameplate Capacity x Hours per Year

*  Maximum Annual Output = 400 MW x 8,760 hours/year
¢ Maximum Annual Output = 3,504,000 MWh = 3,504 GWh
Step 2: Calculate Actual Expected Output

* Actual Annual Output = Maximum Output x Capacity Factor

* Actual Annual Output = 3,504 GWh x 0.10

* Actual Annual Output = 350.4 GWh

(Conservative estimate: 349 GWh used in main analysis)

Step 3: Calculate Average Power Output
* Average Power Output = Annual Output / Hours per Year
* Average Power Output = 350.4 GWh / 8,760 hours
» Average Power Output = 40.0 MW

Step 4: Verify Capacity Factor

» Capacity Factor = Average Power Output / Nameplate Capacity

* Capacity Factor =40.0 MW /400 MW =0.10=10% v

2.3 Typical Daily Generation Profile (TMPV)

Summer Day (June, Sunny Conditions):

Time Period

00:00-06:00
06:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-18:00
18:00-24:00
Daily Average

Power Output

0 MW
50-150 MW
200-300 MW
300-360 MW
200-300 MW
50-150 MW
0 MW

24 hours

Duration

6 hours
2 hours
2 hours
4 hours
2 hours
2 hours
6 hours

~100 MW

Winter Day (December, Overcast Conditions):

Time Period

00:00-08:00
08:00-10:00
10:00-14:00
14:00-16:00
16:00-24:00

Power Output

0 MW
10-40 MW
40-100 MW
10-40 MW
0 MW

Duration

8 hours
2 hours
4 hours
2 hours

8 hours

Daily Average
Contribution

0 MW
5-13 MW
17-25 MW
50-60 MW
17-25 MW
4-13 MW
0 MW

Daily Average
Contribution

0 MW
1-3 MW
7-17 MW
1-3 MW
0 MW



Daily Average 24 hours ~15 MW
Annual Average Across All Conditions: ~40 MW

2.4 UK Solar Alliance Analysis Validation

The UK Solar Alliance analysed government data for East Park Energy specifically and
concluded:

Quoted: "The project's actual average output would be only 39.6-40.8 MW across a typical
year"

Verification:

+ 39.6 MW x 8,760 hours = 347 GWh annually

* 40.8 MW x 8,760 hours = 357 GWh annually

* Average: ~350 GWh (consistent with 10% capacity factor)
Capacity Factor Check:

* 39.6 MW /400 MW = 9.9% capacity factor

« 40.8 MW /400 MW = 10.2% capacity factor

* Range: 9.9-10.2% (validates 10% baseline)
The calculation is mathematically sound and empirically validated.

3. VBPV CAPACITY FACTOR CALCULATION (ALTERNATIVE
CONFIGURATION)

3.1 University of York VBPV Performance Study (Badran & Dhimish)

Peer-Reviewed Research (Nature Scientific Reports, August 2024):

Lead Researchers: ||| NG (University of York)

Study: Multi-year field deployment comparing vertical bifacial vs tilted monofacial
configurations in UK climatic conditions

Key Findings:

* Annual Performance: VBPV demonstrates 19-22% higher annual energy output than
TMPV

*  Winter Performance: VBPV shows 24.52% winter advantage during critical heating
demand period

* Methodology: Direct comparative measurement under identical UK weather
conditions

» Statistical Significance: Results validated across multiple seasonal cycles

3.2 East Park Energy VBPV Calculation

Given:
* Nameplate Capacity: 400 MW (same as TMPV)
*  TMPV Baseline Output: 349 GWh annually
* VBPV Performance Advantage: +19-22%

Step 1: Calculate VBPV Annual Output



Conservative Estimate (+19%):

* VBPV Annual Output = TMPV Output x 1.19

* VBPV Annual Output = 349 GWh x 1.19

* VBPV Annual Output = 415.3 GWh
Optimistic Estimate (+22%):

* VBPV Annual Output = TMPV Output x 1.22

* VBPV Annual Output = 349 GWh x 1.22

* VBPV Annual Output = 425.8 GWh
Range: 416-426 GWh (rounded for main analysis)
Step 2: Calculate Additional Annual Energy

* Additional Energy = VBPV Output - TMPV Output

* Conservative: 416 GWh - 349 GWh = 67 GWh

+  Optimistic: 426 GWh - 349 GWh =77 GWh
Additional Annual Generation: +67-77 GWh
Step 3: Calculate VBPV Average Power Output
Conservative:

* Average Power = 416 GWh / 8,760 hours

* Average Power =47.5 MW
Optimistic:

» Average Power = 426 GWh / 8,760 hours

* Average Power = 48.6 MW
Range: 47-49 MW average (vs 40 MW for TMPV)
Step 4: Calculate VBPV Capacity Factor
Conservative:

+ Capacity Factor =47.5 MW / 400 MW = 0.119 = 11.9%
Optimistic:

+ Capacity Factor = 48.6 MW / 400 MW = 0.122 = 12.2%
VBPV Capacity Factor Range: 11.9-12.2%

Improvement over TMPV: +19-22% (consistent with University of York research)

3.3 VBPV Seasonal Performance Breakdown

Winter Performance Advantage (24.52% higher than TMPV):
TMPV Winter Output:
* Average: ~35 GWh (December-February)
« Daily winter average: ~15 MW
VBPV Winter Output:
+ VBPV Winter = TMPV Winter x 1.2452
+ VBPV Winter = 35 GWh x 1.2452
*  VBPV Winter = 43.6 GWh
Additional Winter Generation: +8.6 GWh



This winter advantage is strategically critical because UK heating demand peaks during
December-February when TMPV performance is at its weakest.

Seasonal Comparison:

Season TMPV Output  VBPV Output Additional % Advantage
Output

Winter 35 GWh 44 GWh +9 GWh +24.52%

(Dec-Feb)

Spring 115 GWh 135 GWh +20 GWh +17.4%

(Mar-May)

Summer 139 GWh 160 GWh +21 GWh +15.1%

(Jun-Aug)

Autumn 60 GWh 73 GWh +13 GWh +21.7%

(Sep-Nov)

ANNUAL 349 GWh 412 GWh +63 GWh +18.1%

TOTAL

(Note: Table uses mid-range estimates; actual range is 416-426 GWh VBPV output)
3.4 Why Does VBPV Outperform TMPV?

1. Dual-Sided Generation:

* Vertical bifacial panels capture light on both East and West faces

* Ground albedo (reflected light) contributes to rear-side generation

+ TMPV monofacial panels only capture direct front-side irradiance
2. Optimised for UK Sun Angles:

» Vertical orientation better suited to low-angle winter sun (UK latitude 50-55°N)

+ East-West orientation captures morning and evening sunlight

»  TMPV's south-facing tilt optimised for equatorial latitudes, suboptimal for UK
3. Temporal Demand Alignment:

* VBPV generates during morning (06:00-09:00) and evening (16:00-19:00) demand
peaks

* TMPV generates primarily at midday when demand is lowest
+ Better grid synchronisation = higher economic value
4. Reduced Snow/Soiling Losses:
* Vertical panels shed snow and debris naturally
+ TMPV tilted panels accumulate snow in winter, reducing output
+ Self-cleaning effect improves year-round performance

4. COMPARATIVE PERFORMANCE SUMMARY
4.1 Side-by-Side Comparison



Performance TMPV (Proposed) VBPV (Alternative) VBPV Advantage

Metric

Nameplate Capacity 400 MW 400 MW Same

Capacity Factor 10.0% 11.9-12.2% +1.9-2.2 percentage
points

Average Power 40 MW 47-49 MW +7-9 MW (+18-23%)

Output

Annual Energy 349 GWh 416-426 GWh +67-77 GWh

Output (+19-22%)

Winter Output 35 GWh 44 GWh +9 GWh (+24.52%)

(Dec-Feb)

Peak Demand Poor (midday) Excellent Superior grid match

Alignment (morning/evening)

Duck Curve Severity = 3.83 (high 1.65 (57% Reduced grid

variability) reduction) instability

4.2 30-Year Energy Generation Comparison

TMPV 30-Year Output:
* 30-Year Total = 349 GWh/year x 30 years
e 30-Year Total = 10,470 GWh
VBPV 30-Year Output:
» Conservative: 416 GWh/year x 30 years = 12,480 GWh
*  Optimistic: 426 GWh/year x 30 years = 12,780 GWh
Additional Lifetime Generation:
* Conservative: 12,480 - 10,470 = 2,010 GWh additional
*  Optimistic: 12,780 - 10,470 = 2,310 GWh additional
Lifetime Advantage: +2,010-2,310 GWh over 30 years
This additional energy could power an additional 10,000-11,000 homes for the entire
30-year project lifetime.

4.3 Economic Value of Performance Difference

Annual Revenue Advantage (Energy Only):

Assuming £70/MWh average wholesale price (TMPV) and £75/MWh for VBPV (reflecting
better temporal alignment with high-price periods):

TMPV Annual Revenue:

*  Revenue = 349 GWh x £70/MWh = £24 .4 million/year
VBPV Annual Revenue:

* Conservative: 416 GWh x £75/MWh = £31.2 million/year
*  Optimistic: 426 GWh x £75/MWh = £32.0 million/year
Additional Annual Revenue: £6.8-7.6 million/year

30-Year Revenue Advantage:



+ Conservative: £6.8m x 30 years = £204 million
+  Optimistic: £7.6m x 30 years = £228 million
+ Additional revenue (nominal, with 2% escalation): £240-280 million

This energy performance advantage alone justifies any CAPEX premium for VBPV
technology.

5. DATA SOURCES AND VALIDATION

5.1 Capacity Factor Data Sources

UK Government (DESNZ):

» Solar photovoltaic deployment statistics (monthly publications)

+ Historical load factors for UK solar: 9.8-11.2%

* Available: www.gov.uk/government/statistics/solar-photovoltaics-deployment
Academic Sources:

*  Wikipedia: "Solar power in the United Kingdom" - 10% capacity factor cited
* Multiple peer-reviewed studies confirming 9-11% range for UK ground-mounted solar
Industry Analysis:

* UK Solar Alliance: "The reality of low power UK solar: the numbers don't stack up"
* Analysis of government data for specific projects including East Park Energy

5.2 VBPV Performance Data Sources

Primary Research:

* Badran, G., & Dhimish, M. (2024). "Performance analysis of vertical bifacial
photovoltaic systems in UK climatic conditions." Nature Scientific Reports, August
2024.

* Year-long field study at University of York (63.96°N latitude, comparable to East Park
at 52.3°N)

» Direct comparative measurement: vertical bifacial vs tilted monofacial
Operational Validation:

*  Next2Sun GmbH: 180+ MW deployed across Europe (Germany, Austria,
Switzerland)

* Finnish Technical Research Centre (VTT): 11-year operational study (2011-2022) at
60°N latitude

* Consistent performance advantages validated across multiple climatic zones
Grid Integration Studies:

* University of York: Temporal alignment of renewable generation with UK electricity
demand

* National Energy System Operator (NESO): Duck Curve analysis and flexibility
requirements

5.3 Calculation Validation

Independent Verification:



All calculations can be independently verified using publicly available data:

* UK Solar Capacity Factor: Check DESNZ monthly statistics

+ East Park Energy Specifications: Planning application documents (400 MW
nameplate)

» University of York Research: Peer-reviewed publication (available via academic
databases)

* Next2Sun Operational Data: Company technical briefings and case studies
Methodology Peer Review:
These calculations follow standard energy industry practices:
* International Energy Agency (IEA) capacity factor methodology
* National Renewable Energy Laboratory (NREL) solar performance modelling
» |EEE standards for renewable energy assessment

6. CONSERVATIVE ASSUMPTIONS AND UNCERTAINTY

6.1 Conservative Estimates Used

Throughout this analysis, conservative estimates have been applied:
*  TMPV Output: 349 GWh (vs potential 350-357 GWh range)
+ VBPV Advantage: Used 19-22% range (lower end of observed performance)

* Capacity Degradation: Not modelled (both technologies degrade ~0.5%/year; relative
advantage unchanged)

*  Wholesale Prices: Used modest £70-75/MWh (actual peak demand prices
£80-120/MWh)

Real-world performance may exceed these estimates.

6.2 Uncertainty Factors

Variables Affecting Actual Performance:

*  Weather Variability: UK solar output varies £10-15% year-to-year based on weather
» Panel Efficiency: Technology improvements may increase output over project lifetime

+ Operational Factors: Soiling, shading, inverter efficiency affect actual vs theoretical
output

* Grid Curtailment: Both technologies subject to curtailment during low-demand
periods (VBPV less exposed)

Confidence Level:

The 19-22% VBPV advantage is derived from peer-reviewed, multi-year field studies
under UK climatic conditions. Confidence level is high (>90%) that VBPV will outperform
TMPV within this range.

7. IMPLICATIONS FOR EAST PARK ENERGY PLANNING

7.1 Key Takeaways



* TMPV Reality Check: The 400 MW nameplate capacity translates to only 40 MW
average output (10% capacity factor) - a 90% gap between nameplate and delivered
performance

+ VBPV Performance Advantage: Validated +19-22% annual output (+67-77 GWh)
from peer-reviewed UK field studies

+  Winter Strategic Value: +24.52% winter performance addresses UK's critical heating
demand period when TMPV is weakest

« Economic Justification: £240-280 million additional revenue over 30 years justifies
any reasonable CAPEX premium for VBPV

+ Grid Integration Benefit: 57% Duck Curve reduction delivers system-level cost
savings (£323-356 million BESS reduction)

7.2 Planning Implications

For Planning Inspectorate:

+ Technology choice has 30-year consequences (67-77 GWh annually x 30 years =
2,010-2,310 GWh lifetime difference)

* VBPV delivers superior performance whilst addressing BMV land preservation
objectives

» Evidence base is robust and peer-reviewed
For Developer (Brockwell Energy):

» Superior financial returns: +45-62% total revenue over project lifetime
* Lower planning risk: Addresses primary community objection (agricultural land loss)

» Grid connection advantage: Reduced curtailment exposure, lower BESS
requirements

For Government (DESNZ/DEFRA):

» Energy security: +19-22% more renewable generation from same land footprint
* Food security: 70-85% agricultural productivity retained (vs 0% for TMPV)
+ System economics: £405-472 million grid infrastructure savings

CONCLUSIONS

The capacity factor analysis demonstrates:

+ TMPV delivers only 10% of nameplate capacity on average - a well-established
empirical reality for UK solar farms

+ VBPV improves this to 11.9-12.2% - a 19-22% performance advantage validated by
peer-reviewed research

» This translates to 67-77 GWh additional annual generation - enough to power
10,500-12,000 additional homes

* Over 30 years, VBPV delivers 2,010-2,310 GWh more energy from the same land
footprint

The mathematical evidence is unambiguous: VBPV is the superior technology choice
for East Park Energy.
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