
 

WHITE PAPER: Maximising Project Value in Constrained 
Grids & Sites 

The Financial Case for High-Density Fixed Tilt in Reverse DC-Coupled Architectures 

PREPARED FOR: Utility-Scale Developers & Renewable Infrastructure Investors 

1. Executive Summary 

The renewable energy sector is undergoing a paradigm shift. 
For the past decade, the primary metric for project success 
was Yield per Solar Capacity (kWh/kWp). Developers and 
independent power producers (IPPs) prioritised technologies 
like Single Axis Trackers (SAT) that squeezed every possible 
electron out of a solar panel, often at the expense of land use 
and complexity. 

However, as grid penetration increases, connection points 
have become the new scarcity. In a market characterised by 
low cost solar modules, midday price cannibalisation, strict 
AC interconnection limits, and increasing land constraints, 
maximising raw yield per solar capacity (kWh/kWp) is no 
longer synonymous with maximising profit. The new metric 
for success is Profit per Point of Interconnection (POI). 

This whitepaper presents a detailed techno-economic study 
using the National Renewable Energy Laboratory’s (NREL) 
System Advisor Model (SAM). We modelled a utility scale PV 
and Battery  (400 MW / 2000 MWh) project operating within a 
constrained grid (400 MW AC limit) across four scenarios as 
the Base Case: 

●​ 250 MW of SOLPOD Utility (Prefabricated Fixed Tilt PV) + 
Battery (Reverse DC-Coupled). 

●​ 250 MW of Single Axis Tracker PV + Battery  (Reverse 
DC-Coupled). 

●​ 250 MW of Single Axis Tracker PV + Battery  
(AC-Coupled). 

●​ A Standalone Battery with 0 MW of PV, relying solely on 
grid arbitrage and ancillary services. 

A sensitivity study was also carried out by varying the solar 
land area from 0 to 300 hectares to quantify the financial 
value realisable on constrained sites.  

Key Findings:  

●​ SOLPOD delivers Superior Value Creation (Base Case): 
Adding SOLPOD to the battery asset transforms the 
project’s financial profile, creating 2.66x the Total Project 
Value (NPV) of the Standalone Battery baseline. 
Crucially, SOLPOD lifts the project IRR by 4.8%. In 
contrast, the reverse DC-Coupled SAT provides a 
negligible 1.0% uplift, while the traditional AC-Coupled 

SAT actually erodes value, delivering an IRR of 12.15% — 
falling 2.25% below the ‘do nothing’ battery baseline. 

 
Figure 0: Clearing the Hurdle: Project IRR vs. Developed Land 

Area with 400MW / 2000MWh BESS 

●​ The Density Premium: SOLPOD Utility’s high-density 
design unlocks significantly more value from finite land 
assets. Analysis across all site sizes (0–300 ha) shows a 
widening performance gap: on a standard 250-hectare 
site, SOLPOD creates an additional $94 Million in Net 
Present Value compared to a reverse DC-coupled tracker 
project, effectively increasing the value creation from 
solar by over 50%. The gap is even more stark against the 
legacy AC-Coupled tracker, where SOLPOD delivers over 
2x the NPV uplift, confirming that legacy architectures 
cannot compete on constrained land. 
Furthermore, SOLPOD maintains a superior 19% IRR at 
this scale. In contrast, the reverse DC-Coupled tracker 
stagnates at 15.6% (just 1.2% above the battery floor), 
while the AC-Coupled tracker effectively destroys capital 
efficiency, delivering returns (12.5%) well below the 
baseline of a standalone battery. 

●​ Strategic Risk Mitigation: By utilizing a static, low-profile 
design with 80% less rock refusal than trackers, Solpod 
virtually eliminates the geotechnical risks that frequently 
blow out construction budgets. Additionally, with zero 
moving parts, the system has ~44% lower fixed OPEX 
($10/kW vs $18/kW), preserving long-term cash flow for 
debt service and equity returns. 
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2. The Investment Landscape: The Pivot to Storage & Constrained Assets 

The Australian energy market is undergoing a structural transition. High penetration of utility-scale and 
rooftop solar has fundamentally altered wholesale pricing dynamics, suppressing electricity prices during 
daylight hours. As a result, the investment case has shifted from "solar-only" projects to Battery Energy 
Storage Systems (BESS), where value is driven by daily price arbitrage—charging during low-price periods and 
discharging during high-value peaks. 

Yet with the coming retirements of coal generators and wind projects being challenged by rising capex costs 
and planning delays, the Australian market is shifting towards a shortage of generation.  The challenge is then 
to unlock how to incorporate solar into BESS projects and enhance investor returns. 

A. The Grid Bottleneck: The New Scarcity 

In the National Electricity Market (NEM), grid connection capacity has become the most valuable and scarce 
resource. Securing a new Point of Interconnection (POI) is a lengthy, capital-intensive process. 

The Challenge: Once a grid connection is secured (e.g., 400 MW), the developer’s primary goal shifts from 
"maximizing yield" to "maximizing utilization." The objective is to push as much value as possible through that 
fixed pipe. 

The Constraint: Traditional solar technologies like Single Axis Trackers (SAT) are "sparse" generation sources. 
They require vast footprints to deliver their capacity, often making it physically impossible to install enough 
solar to fully utilize a large grid connection, especially when paired with a dense battery asset. Furthermore, 
when deployed in traditional AC-coupled architectures on constrained grids, they suffer from 'Triple 
Conversion' efficiency losses and an inability to recapture clipped energy, leading to significant revenue 
leakage. 

B. The Land Constraint: Moving Closer to Load 

The era of developing massive solar farms on cheap, remote pastoral land is ending. To reduce transmission 
losses and marginal loss factors (MLF), developers are increasingly looking to build projects closer to load 
centers (cities and industrial zones). 

The "Easy Land" is Gone: Large, flat, rectangular blocks of land with easy geotechnical conditions and 
economic grid connections are increasingly rare. Remaining sites are often smaller, undulating, or irregularly 
shaped. 

The Density Problem: Single Axis Trackers are ill-suited for this new reality. With a Ground Coverage Ratio 
(GCR) of ~30%, they consume excessive land per megawatt. On a constrained site near a city—where every 
square meter is valuable—using trackers effectively "strands" 70% of the leased land, limiting the total 
generation capacity that can be deployed behind the meter. 

This convergence of factors - the pivot to battery arbitrage, fixed grid limits, and land scarcity near load 
centers - forces a re-evaluation of solar technology. 

The question for investors is no longer just "Should we add solar?" but "What solar technology fits this 
constrained asset?" 

If the site is land-constrained or located in a high-value zone, a land-hungry technology like SAT may physically 
limit the project size, leaving valuable grid capacity underutilized. 

To maximize the return on the grid connection and the battery, developers require a solution that offers higher 
density and easier deployment in complex environments. 
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3. SOLPOD Utility Technology 

To address these specific constraints, this study models SOLPOD Utility, a prefabricated, fixed-tilt mounting 
solution designed specifically for density, speed, and deployment flexibility. Unlike traditional racking, SOLPOD 
utilises a unique 'pod' architecture that fundamentally changes the construction economics of utility-scale 
solar. 

 
Figure 2: SOLPOD Utility 

Technical Specifications & Attributes 

●​ Prefabricated Architecture: Each 'SOLPOD' is a pre-assembled block of 10 PV modules (typically 
550W+ each), hinged to fold into a compact stack for transport. This allows for 100% factory quality 
control and rapid site deployment. 

●​ High Density (The 2.5x Factor): By utilising a fixed-tilt, East-West orientation (typically 10-degree tilt), 
SOLPOD allows modules to be placed back-to-back with minimal inter-row spacing. This achieves a 
GCR of ~0.80+, effectively delivering 2.5x the solar generation per hectare compared to SAT. 

●​ Taking Geotech Risk off the project’s critical risk list: Traditional trackers require hundreds of piles 
per megawatt, each driven deep into the ground. SOLPOD uses clusters of short piles or 
non-penetrating ballast feet. This reduces the likelihood of rock refusal delays by over 80%, and the 
consequence if rock is hit is similarly reduced through greater design tolerance (re-try driving post 
within 200mm of initial location) or replacing driven post with a ballast block.  

●​ Rapid Deployment: A standard installation team (3 technicians + 1 crane) can deploy 264 kWp per 
day of SOLPODs. This speed significantly reduces 'Preliminary & General' (P&G) costs and accelerates 
Time-to-Revenue. 
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●​ East-West Generation Profile: The fixed-tilt orientation creates a generation profile with a lower 
mid-day peak ('The Camel Hump') and broader 'shoulders' in the morning and afternoon. This aligns 
better with battery charging needs, as it provides a steady charge current without overwhelming the 
DC bus at noon. 

 
Figure 3: SOLPOD utility-scale solar farm 

4. Simulation Methodology 

To ensure a rigorous 'apples-to-apples' comparison that would withstand technical due diligence, we utilised 
the System Advisor Model (SAM), the industry-standard software developed by NREL. The simulation 
modeled a 30-year project lifecycle in a grid-constrained environment typical of the modern energy market. 

A. The 'Reverse DC-Coupled' Architecture 

Standard SAM models often assume AC-coupling (where PV and Battery have separate inverters) or simplified 
DC-coupling. This study utilises a sophisticated Reverse DC-Coupled architecture simulation. 

In this topology, the PV array and the Battery Energy Storage System (BESS) connect to a common Central DC 
Bus. This offers distinct advantages over AC-coupling: 

1.​ Efficiency: It eliminates the 'Triple Conversion' penalty of AC-coupled systems (DC->AC->DC->AC), 
improving round-trip efficiency by roughly 4-8%. 

2.​ Clipping Recapture: Energy that would normally be clipped by the inverter (when PV > Grid Limit) can 
be diverted directly into the battery on the DC bus, capturing revenue that AC-coupled systems would 
lose. 

3.​ CAPEX Reduction: By sharing a central Power Conversion System (PCS), the project eliminates the 
need for redundant inverters. 
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Modelling a Reverse DC-Coupled Architecture: To simulate the behavior of a Central PCS in SAM (which 
typically couples the battery to the PV inverter's limitations), we adjusted the Inverter Efficiency Cutoff to <5%. 
This allows the battery to interact with the grid and charge from AC imports even when solar generation is 
negligible, accurately mimicking the bi-directional capabilities of a utility-scale PCS. 

B. The Scenarios 

We modeled four specific cases, strictly holding financial parameters (WACC, Inflation, Debt Leverage) 
constant to isolate the technology variable. 

Parameter SOLPOD Utility 
SAT ( Reverse 
DC-Coupled) 

SAT 
(AC-Coupled) 

Battery Only 

PV Capacity 250 MWdc 250 MWdc 250 MWdc 0 MW 

Battery System 
400 MW / 2000 

MWh 
400 MW / 2000 

MWh 
400 MW / 2000 

MWh 
400 MW / 2000 

MWh 

Grid Limit (AC) 400 MW 400 MW 400 MW 400 MW 

Module Type 550W 650W 650W N/A 

Solar Land 
Area 

~129 Hectares ~416 Hectares ~416 Hectares N/A 

PV Direct 
Capital Cost 
(Module, BOS, 

Labor) 

$0.63 / Wp $1.13 / Wp $1.33/Wp $0 

Battery Capital 
Cost 

(Capacity + 
Power) 

$155 / kWh + 
$242 / kW 

$155 / kWh + 
$242 / kW 

$155 / kWh + 
$242 / kW 

$155 / kWh + 
$242 / kW 

Fixed Costs 
(Grid, Permitting, 

Eng.) 

~$0.43 / Wp 
($106.5M Total) 

~$0.43 / Wp 
($106.5M Total) 

~$0.43 / Wp 
($106.5M Total) 

N/A 
($100M Total) 

PV Opex $10 / kWp $18 / kWp $18 / kWp $0 

Battery Opex $1 / kWh-yr $1 / kWh-yr $1 / kWh-yr $1 / kWh-yr 

Table 1: Scenario Configuration & Unit Cost Inputs (in AUD) 

Battery Replacement: In all four scenarios, the battery replacement is modeled to occur after 15 years. 
Replacement cost is assumed to be $140/kWh. 

Fixed Costs: For the solar cases, the total indirect/fixed costs ($106.5M) were divided by the PV capacity 
(~250 MW) to derive the $0.43/Wp figure. The Battery Only case has a slightly lower total fixed cost ($100M) 
as it excludes some developer overheads associated with PV. 
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C. Revenue & Pricing Assumptions 

The model assumes a dynamic pricing environment to reflect the volatility of a high-renewables grid, which 
has been informed by wholesale electricity futures prices published by ASX Energy in November 2025. This is 
critical, as a flat tariff would hide the 'Midday Trap' that penalises trackers. 

●​ Peak (4:00 PM – 9:00 PM): $265/MWh (Battery Discharging window) 

●​ Shoulder (Morning/Evening): $90/MWh (PV Generation window) 

●​ Solar Sponge (11:00 AM – 2:00 PM): $0/MWh (Reflecting solar oversupply/curtailment risk) 

Ancillary Services (FCAS): To reflect the true market value of a 400 MW / 2000 MWh battery, the model 
includes an annual capacity payment stream. Based on historical market data, this is modeled as an average 
revenue of ~$6.6 Million per year (ranging from $2.3M to $9.6M), providing a stable cash flow baseline 
independent of energy arbitrage. 

5. Financial Analysis: The Results 

The comparative analysis reveals a clear hierarchy of value. While all scenarios are profitable, the magnitude 
of the return varies drastically based on the technology choice. 

 
Figure 4: Capital Efficiency in Action: Higher Returns for Lower Cost 

A. The Baseline: Battery Only (The ‘Missed Opportunity’) 

The standalone battery sets the financial 'floor' for the project. By combining energy arbitrage (charging at 
$0/MWh, discharging at $265/MWh) with steady FCAS capacity payments, the system is viable but leaves 
value on the table. 

●​ NPV: $88.0 Million 

●​ IRR: 14.4% 

●​ Net Capital Cost: ~$547 Million 

●​ Insight: This confirms that the grid connection and battery alone are valuable assets. The question is: 
What is the most efficient way to add generation to this asset? 
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B1. The Cautionary Tale: AC-Coupled Single Axis Tracker 

Before arriving at the reverse DC-coupled tracker scenario, we modeled a traditional AC-Coupled architecture 
— the standard for most solar-plus-storage projects over the last five years. The results highlight why this 
topology is becoming obsolete for constrained grids. 

While the AC-coupled tracker delivers a positive NPV of $117.4 Million, it fails the efficiency test on two 
critical fronts: 

●​ Capital Inefficiency: With a Net Capital Cost of $924.6 Million, this scenario requires over $100 million 
in additional CAPEX compared to the DC-coupled equivalent, driven by the need for redundant 
inverters and balance-of-system hardware. 

●​ IRR Dilution: Most critically, the project achieves an IRR of only 12.15%. This is 2.25% lower than the 
Standalone Battery baseline (14.4%). 

●​ The Verdict: Adding AC-coupled solar actually dilutes the quality of the investment. The efficiency 
losses (~33 GWh lower yield due to triple-conversion penalties) combined with higher CAPEX mean 
the investor would have been better off building a standalone battery. To make solar viable, a shift to 
DC-coupling is mandatory. 

B2. The Benchmark: Single Axis Tracker (Reverse DC-Coupled) 

Adding a reverse DC-coupled Single Axis Tracker increases raw energy yield significantly (481 GWh/year vs 0 
GWh). However, the cost to achieve this yield is punitive. The reverse DC-coupled SAT scenario requires $817 
Million in total CAPEX — a massive $129 Million premium over the SOLPOD scenario. 

●​ NPV: $189.8 Million 

●​ IRR: 15.4% 

●​ The Verdict: Reverse DC-coupled SAT provides 'Diminishing Returns.' While superior to the 
AC-coupled legacy model, it still provides negligible 1.0% uplift over the battery baseline.  

C. The Winner: SOLPOD Utility 

SOLPOD generates less raw energy (369 GWh/year), but it generates wealth more efficiently. By slashing the 
upfront CAPEX (Balance of System and Labor) and minimising ongoing OPEX (no moving parts), SOLPOD 
maximises the margin on every electron stored and sold. 

●​ NPV: $233.9 Million (2.66x the Battery Baseline; 1.23x the SAT scenario) 

●​ IRR: 19.2% (+4.8% uplift over Battery Baseline) 

●​ The Verdict: SOLPOD creates $44 Million more value than the reverse DC-coupled tracker and nearly 
2x more value compared to the AC-couple tracker.  

Detailed P&L Walkthrough 

The financial superiority of the SOLPOD solution is not driven by a single variable, but by the aggregation of 
efficiencies across the project lifecycle. By eliminating the mechanical complexity of tracking, the project 
achieves a leaner cost structure: 
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1.​ Installation Labor Efficiency: The model accounts for the significant disparity in deployment speed. 
SOLPOD’s prefabricated units are unfolded and craned into place at a rate of 264 kWp per day with a 
compact 3-person team. By shifting labor from the field (stick-building torque tubes and driveshafts) 
to the factory (automated assembly), the project drastically reduces on-site person-hours, 
accommodation, preliminary & general (P&G) costs, and construction time. 

2.​ Balance of System (BOS) Rationalisation: Single Axis Trackers are complex machines that require 
heavy steel torque tubes, bearings, motors, and deep-driven piles to manage wind loads. In 
AC-coupled configurations, this complexity is compounded by the need for separate PV inverters, 
driving CAPEX to over $1.33/Wp. SOLPOD’s low-profile, fixed-tilt design reduces total steel weight per 
megawatt and simplifies the racking architecture. This material efficiency creates a lower 'Break-Even 
Point' for the project, making it profitable even during lower-revenue periods. 

3.​ O&M Liability Reduction: Operating Expenditure (OPEX) is a long-term liability that erodes project 
yield. The financial model calculates a ~44% reduction in annual fixed OPEX for SOLPOD compared 
to SAT. This reflects the reality of the asset: SOLPOD is a static structure with zero moving parts. 
Conversely, a tracker project assumes a 30-year liability for maintaining thousands of motors, 
sensors, and actuators, alongside higher vegetation management costs due to the large spacing 
between rows. 

6. Parametric Optimisation: The 'Land-Locked' Reality 

The base case comparison modeled both technologies at a fixed 250 MW capacity. However, in the real world, 
developers do not start with a capacity target; they start with grid and land constraints. 

To quantify the 'Density Premium,' we performed a parametric analysis holding the site area as the 
independent variable. We modeled the financial performance of both technologies on identical plots of land 
ranging from 0 to 300 hectares, assuming a standard density of 1.61 MW/ha for SOLPOD and 0.71 MW/ha for 
Single Axis Trackers. 

 
Figure 5: The Density Premium: Maximising NPV on Constrained Land 
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A. The Divergence of Value per Hectare 

As shown in the analysis, SOLPOD generates significantly higher returns for every hectare of land developed: 

●​ At 100 Hectares (Small Site): 

○​ SOLPOD: Deploys ~161 MW. NPV: $193.2 Million 

○​ SAT (DC): Deploys ~71 MW. NPV: $122.4 Million 

○​ SAT (AC): Deploys ~71 MW. NPV: $100.9 Million 

○​ The Delta: On a constrained 100ha site, choosing SOLPOD creates nearly double the value of 
an AC-coupled tracker solution. 

●​ At 250 Hectares (Medium Site): 

○​ SOLPOD: Deploys ~402 MW. NPV: $268.5 Million 

○​ SAT (DC): Deploys ~177 MW. NPV: $174.2 Million 

○​ SAT (AC): Deploys ~177 MW. NPV: $111.5 Million 

○​ The Delta: The gap widens significantly. SOLPOD creates ~$157 Million more value than the 
AC-Coupled equivalent, illustrating that legacy technology effectively "strands" the potential 
value of the land. 

B. The 'Land Wall' 

The data highlights a critical physical limitation for trackers. To achieve an NPV of $250 Million, a Single Axis 
Tracker project would require significantly more than 300 hectares of land with the reverse DC-coupling 
architecture. SOLPOD achieves this same financial milestone on just ~200 hectares. 

For developers operating in land-constrained markets - or those seeking to minimise lease costs and 
environmental offsets — SOLPOD is the only technology capable of unlocking the site's full financial potential. 
On a 250-hectare site, selecting SOLPOD over trackers is effectively a $94 Million decision. 

C. The Hurdle Rate Advantage (IRR) 

Beyond absolute dollar value, SOLPOD demonstrates superior capital efficiency across all land sizes. This is 
particularly critical for funds with strict IRR hurdles (e.g., 15% or 18%). 

●​ The 'Tracker Stagnation': At 100 hectares, the reverse DC-coupled Single Axis Tracker achieves an IRR 
of 14.45%—virtually identical to the 14.44% baseline of the standalone battery. The AC-Coupled 
Tracker fares worse, dropping to 13.15%, effectively penalising the investor for adding solar. This 
indicates that the high CAPEX and BOS inefficiency of traditional tracking consumes more value than 
it creates. 

Solpod Pty Ltd, ABN 47 623 269 947​ ​ ​ Version 1.0, November 2025​ ​ ​ ​ ​ 10 



 

●​ The SOLPOD Leap: On the same 100-hectare footprint, SOLPOD delivers an IRR of 18.02%. 

SOLPOD clears investment hurdles immediately, even on smaller sites. SAT requires massive scale just to 
incrementally improve upon the battery’s baseline return. 

The following figure presents the Project IRR versus area used by the solar array, and shows: 

●​ SOLPOD returns are always higher than SAT 
●​ SOLPOD array of 30 hectares or more has higher returns than Battery-Only 
●​ The marginal gain in return for SAT may not justify the added complexity of adding SAT to a battery 

project 
●​ SOLPOD makes a significant improvement in returns from 100 hectares 
●​ SOLPOD delivers maximum returns of 19% at 175 ha (280 MWp), an increase of 5% on Battery-Only 

returns 

 
Figure 6: Clearing the Hurdle: Project IRR vs. Developed Land Area with 400MW / 2000MWh BESS 

7. Strategic Implications & Risk Management 

Beyond the spreadsheet numbers, the SOLPOD solution offers strategic risk-mitigation benefits that savvy 
developers and investors must consider in their due diligence. 

Geotech De-Risking 

Geotechnical risk is often the 'silent killer' of utility-scale solar projects. Standard trackers rely on deep driven 
piles to resist wind loads. If pile driving encounters unexpected sub-surface rock, refusal occurs. This triggers 
expensive remediation: drilling, concreting, or specialised ground screws. 
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●​ The SOLPOD Advantage: SOLPOD’s design results in significantly lower wind loads, allowing for 
clusters of short piles or shallow ballast feet. This reduces ground penetration depth and frequency 
by 87%, essentially immunising the project schedule against sub-surface rock risks. 

Future-Proofing & Redeployability 

In the rapidly evolving energy market, the permanence of an asset can be a liability. Mining projects, 
short-term land leases, or sites with future development potential (e.g., industrial zones) are poor candidates 
for 30-year tracker installations. 

●​ The SOLPOD Advantage: SOLPOD is the market’s highest-density redeployable solar solution, 
unlocking superior returns on constrained utility-scale sites. The pods can be unbolted, folded back 
into their shipping configuration, and craned onto trucks for relocation. 

●​ Residual Value: Unlike a tracker, which has a negative removal cost at end-of-life, a SOLPOD array 
retains asset value. It can be sold on the secondary market or moved to a new site, offering a hedge 
against land lease expiry or changing market conditions. 

●​ Furthermore, as highlighted in the parametric analysis, SOLPOD maximises the revenue potential of 
leased land. On a 250-hectare site, the decision to use SOLPOD creates a ~$94 Million valuation uplift 
compared to a tracker. 

O&M Simplicity 

Complexity is the enemy of reliability. A 250 MW tracker field contains thousands of motors, controllers, and 
actuators, all of which represent single points of failure. 

●​ The SOLPOD Advantage: SOLPOD is a static structure. There are no moving parts to grease, no 
sensors to calibrate, and no backtracking algorithms to debug. This simplicity translates directly to 
the 44% lower OPEX modeled in this study, preserving cash flow for debt service and equity returns. 

8. Study Context & Market Applicability 

This analysis was modeled to reflect the emerging reality of 'Tier 1' utility-scale assets in mature energy 
markets. It specifically targets the intersection of three modern constraints: 

1.​ Grid Interconnection Limits: Where the AC injection limit is the primary bottleneck, not generation 
potential. 

2.​ Deep Storage Requirements: Where storage is required to shift solar bulk to evening peaks. 

3.​ Land Scarcity: Where site boundaries are fixed, and maximising DC capacity is the main lever for 
growth. 

Applicability: While the financial specificities (NPV/IRR) will vary based on local electricity pricing and specific 
site conditions, the physical relationship identified in this study holds true universally: 

●​ Uplift BESS Project Returns with SOLPOD 

●​ On Constrained Grids: As soon as an AC limit is introduced or land becomes a limiting factor, the 
'Density Premium' of SOLPOD described in Section 6 becomes the dominant driver of project value. 

As grids worldwide move toward solar saturation, we anticipate the 'Constrained' scenario modeled here will 
become the default condition for utility-scale deployment. 
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9. Conclusion: The New Definition of Asset Quality 

The renewable energy transition has entered a new phase where the metrics of the past — specifically raw 
yield maximization — are no longer reliable proxies for profitability. As this study demonstrates, in a market 
defined by interconnection scarcity and negative mid-day pricing, the winning strategy shifts from volume of 
generation to precision of dispatch. 

●​ Unlocking the 'Land Wall' This study highlights that land constraints are financial constraints. By 
increasing solar density, SOLPOD allows developers to bypass the 'Land Wall' that renders Single Axis 
Trackers economically unviable on smaller or irregular sites. This effectively turns geotechnically 
difficult or spatially constrained parcels into Tier-1 assets, creating a new category of viable project 
sites that competitors relying on conventional tracking cannot access. 

●​ Higher Returns and Less Risk Ultimately, the choice between SOLPOD and Single Axis Trackers is a 
choice between operational complexity and structural simplicity. By eliminating moving parts and 
subsurface risks, SOLPOD offers investors a combination of high-density returns and the liquidity of a 
redeployable infrastructure. For utility-scale developers, adopting this high-density fixed-tilt approach 
is not merely a design alternative; it is a strategic pivot toward capital efficiency, asset longevity, and 
resilience against the volatility of a grid in transition. 

●​ The End of the AC-Coupled Era: The financial modelling is conclusive: deploying AC-coupled trackers 
behind a constrained connection is now a value-destructive strategy. To unlock the value of solar in 
the modern grid, developers must embrace DC-coupled architectures that maximize capital efficiency. 

To unlock the maximum financial value from your next battery energy storage system (BESS) or solar 
project choose SOLPOD Utility. 
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About the Model 

Category Parameter Value / Assumption 

Simulation Software Engine NREL System Advisor Model (SAM) 

 Version 2025.4.16 

 Time Step Hourly (8,760 intervals per year) 

Site & Resource Location Regional Queensland (NEM) 

 Weather Data 
TMY (Typical Meteorological Year) derived from Bureau of 
Meteorology (BOM) data

 

Technical Specs PV Modules 
Tier 1 Bifacial Mono-Si (550W Class for SOLPOD and 
650W Class for SAT)

 

 Battery Chemistry Lithium Iron Phosphate (LFP/Graphite)
 

 Battery Capacity 400 MW / 2000 MWh (5-Hour Duration)
 

 Battery Replacement Scheduled at Year 15
 

 Inverter Efficiency 96.0% Weighted Efficiency
 

Financials Analysis Period 30 Years
 

 Inflation Rate 2.5% p.a.
 

 Real Discount Rate 5.5%
 

 Debt Leverage 65% of Total Installed Cost
 

 Corporate Tax Rate 25%
 

Operations Revenue Model Merchant Energy Arbitrage + Ancillary Services 

 Grid Constraint Hard AC import/export limit of 400 MW
 

 
Ancillary Services 
(FCAS) 

~$6.6 Million/year (Average Annual Capacity Payment) 

 Peak Pricing $265/MWh (16:00 – 21:00) 

 Shoulder Pricing $90/MWh (06:00 – 11:00 & 14:00 – 16:00) 

 Off-Peak / Sponge $0/MWh (11:00 – 14:00 & 21:00 – 06:00) 
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