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QCELLS · MONTE CARLO

QCELLS Parcel 9 BESS Lease — Monte
Carlo Analysis
For Fano review

10,000-path probabilistic simulation of expected NPV under as-drafted vs fully-amended lease
configurations

Stefano Theofanous (GOROSHI LLC) — 2026-05-13

—

Abstract

The deterministic financial model in QCELLS_PARCEL9_FINANCIAL_MODEL_2026_05_13.md showed
nominal revenue of $1.30M-$2.66M and present value of $752K-$985K assuming HQCA Energy
Solutions exercises the option, builds, and operates uneventfully through the full thirty-five-year term.
None of those assumptions are guaranteed by the lease.

This document re-runs the deal economics under a probabilistic framework that simulates 10,000 paths
through the 35-year lifecycle, with explicit and cited probabilities for option exercise, construction-phase
bankruptcy, operational bankruptcy, fire/environmental incidents, tax reclassification, and renewal
exercise. The result is the expected-value NPV distribution, not a single point estimate.

The headline findings: expected NPV under the as-drafted lease is $404,735; under the fully-amended
lease it is $454,108. The mean uplift from the amendment package is $49,373 — modest. But the
worst-case path moves from -$4,867,449 under the as-drafted version (a Moss Landing-class fire event
with no environmental insurance and no funded cleanup bond) to +$28,362 under the amended version
(the floor of just option payments). The amendments are not a way to make this deal worth more on
average. They are insurance against the catastrophic-loss left tail.

The 5th-percentile floor moves from -$33,203 to +$28,362 — a $61,565 improvement. Under the
as-drafted lease there is a meaningful chunk of probability mass on negative-NPV outcomes; under the
amended lease that left tail is truncated entirely.

The single highest-value amendment is the decommissioning bond insertion ($29,695 mean uplift) —
unsurprising because the draft has no bond at all, unlike the SunVest draft which had a flawed bond.

—

Methodology
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Simulation engine

A discrete-event simulation written in Python (qcells_parcel9_monte_carlo_sim.py, in this folder). Each
path simulates 35 years of timeline:

1. Option period (years 0-2). Three option payments collected unconditionally per the Basic Provisions
table: $7,500 + $10,000 + $12,500 = $30,000. Discounted at 5%, this contributes approximately
$27,400 to NPV regardless of what happens later.

1. Option-exercise decision (year 3). If a Bernoulli draw with probability P_OPTION_EXERCISED =
0.60 succeeds, HQCA exercises and the path continues. If not, the deal ends with only the option
payments collected.

1. Construction Bonus (year 3, conditional on exercise). $25,000 one-time payment to Landlord within
thirty business days after Lease Commencement Date. Discounted at 5% to approximately $21,600.

1. Construction year (year 3). Bernoulli check at P_BANKRUPTCY_DURING_CONSTRUCTION =
0.03. If HQCA goes bankrupt during construction, the deal ends with partial cleanup costs that
depend on whether the decommissioning bond was inserted (amendment) or not. Critical: QCELLS
draft has NO bond at all, unlike SunVest's flawed bond. Cleanup falls fully on Landlord under
as-drafted.

1. Operating years (4-23, plus three potential renewals 24-38). Each year:

· CPI is sampled from N(0.026, 0.013), clamped to [-1%, +10%] — used for tax drag estimation only
(the rent escalator is flat 2.25%)

· Operational bankruptcy check at P_BANKRUPTCY_PER_OPERATING_YEAR = 0.007

· Fire/environmental incident check at P_FIRE_PER_YEAR = 0.003, with severity drawn from a
log-normal distribution (µ=11.5, σ=1.8, mean ~$1.5M, fat right tail capped at $50M)

· Tax reclassification triggers at year 1 of operations with probability 0.95 conditional on operation

· Net rent collected (gross rent minus tax drag if not reimbursed)

· Rent escalates by flat 2.25% for next year — the contractual rate, regardless of realized CPI

1. Renewals. QCELLS has THREE 5-year renewals (vs SunVest's two): R1 exercised at
P_RENEWAL_1 = 0.70, R2 at P_RENEWAL_2_GIVEN_R1 = 0.50 conditional, R3 at
P_RENEWAL_3_GIVEN_R2 = 0.30 conditional.

NPV is computed at a 5% discount rate against an undiscounted timeline starting at year 0 (option
signing). All cash flows — positive (rent, option payments, construction bonus) and negative (cleanup
costs, environmental exposure, unreimbursed tax delta) — are discounted to time 0.

Probability inputs and sources

Parameter Value Source
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P_OPTION_EXERCISED 0.60 Phelps and Emens Wolper
landowner-attorney observations
report ~50% baseline; bumped to
60% because QCELLS / Hanwha
is a major industrial parent with
active McHenry County pipeline,
but no explicit substation-capacity
commitment in their April 17 draft.

P_BANKRUPTCY_DURING_C
ONSTRUCTION

0.03 Renewable-developer bankruptcy
wave 2024-2026: 2-4% of
mid-sized developers per industry
coverage. HQCA Energy Solutions
LLC is an SPV with no public
balance sheet — SPV-level failure
modeled, not parent-level.

P_BANKRUPTCY_PER_OPER
ATING_YEAR

0.007 Mature-operator failure rate
post-construction: 0.5-1% annual
per EPRI industry data.

P_FIRE_PER_YEAR 0.003 EPRI BESS Failure Database
2024: 0.3% of operating facilities
with safety-concern fires.

Fire severity LogNormal(11.5, 1.8) Mean ~$1.5M, fat right tail.
Calibrated against documented
incidents (Otay Mesa, Escondido,
Moss Landing) ranging from
$0.5M to $50M+.

P_TAX_RECLASSIFICATION_
GIVEN_OPERATION

0.95 Documented as nearly universal in
Illinois once industrial-classified
BESS improvements are installed
on agricultural/open-space land.

Tax delta $9,000/yr McHenry County context:
QCELLS facility footprint smaller
than SunVest's so the absolute tax
delta scales down to ~$9K vs
~$12K for SunVest. Engineering
estimate, replace with assessor
confirmation.
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P_RENEWAL_1 0.70 Industry pattern for first renewal of
operating energy projects.

P_RENEWAL_2_GIVEN_R1 0.50 Equipment end-of-life economics
drives lower second-renewal
rates.

P_RENEWAL_3_GIVEN_R2 0.30 At year-30, equipment is at the
end of useful BESS lifespan; third
renewal rare.

CPI distribution N(0.026, 0.013) St. Louis Fed CPIAUCSL data,
1985-2025. Not applied to rent
escalator (QCELLS is flat 2.25%)
— used only for tax-drag
estimation.

Discount rate 5% Real-estate investor benchmark
for long-dated land lease analysis.

Amendment encoding

Each of the eight critical amendments is modeled as a binary configuration that affects the cost side of
specific event branches. The QCELLS-specific encoding differs from SunVest:

· Decommissioning bond inserted zeros the cleanup cost if HQCA fails during construction or operation.
In QCELLS this amendment INSERTS a bond that doesn't exist; in SunVest the equivalent
amendment FIXED a flawed bond. So the marginal value here is structurally larger.

· Insurance raised + env policy reduces fire-event exposure on Landlord, especially the heavy-tail.

· Assignment threshold $50M / 100 MW increases the probability that a successor takes over without
leaving Landlord with cleanup costs (modeled as 60% successor takeover vs default 0% under
as-drafted's no-threshold permissive language).

· Tax reimbursement language fixed zeros the 30% unreimbursed annual tax drag that the "directly" +
"solely" stacking allows.

· Owner termination for non-monetary breach lets Owner exit post-fire to limit further exposure.

· One-way environmental indemnification zeros remaining CERCLA exposure even when insurance
falls short.

· Lender cure capped + reciprocal SNDA affects rent continuity during cure periods (modest modeling
impact).

· Casualty / condemnation symmetry lets Landlord terminate after fire (current draft locks Landlord in
even if Tenant terminates).

Reproducibility

Random seed SEED = 20260513 (audit date locked). Re-running the script with the same seed

Confidential   ·   Goroshi LLC   ·   prepared 2026-05-13 07_MONTE_CARLO



Goroshi LLC 07_MONTE_CARLO   ·   Page 5

reproduces all numbers exactly. Engine source: qcells_parcel9_monte_carlo_sim.py in this folder. Raw

results: analyzers_out/qcells_parcel9_mc_results.json. Elapsed time: 1.2 seconds on Athos (CPU only,

no GPU acceleration needed at 10K paths).

—

Results

NPV distribution under each configuration

Statistic As Drafted Fully Amended Delta

Mean $404,735 $454,108 +$49,373

Median $509,817 $684,409 +$174,592

Std deviation $397,994 $389,384 -$8,610

5th percentile -$33,203 +$28,362 +$61,565

95th percentile $949,142 $1,000,188 +$51,046

Worst case -$4,867,449 +$28,362 +$4,895,811

Best case $961,998 $1,000,188 +$38,190

Path-level outcomes

Across both configurations, the simulated paths break down approximately as:

· Option exercised: 60.0% (matches input probability — sanity check passes)

· Bankruptcy event somewhere in lifecycle: 9.8%

· Fire/environmental event somewhere in lifecycle: 3.2%

· Reached full 35-year term with all three renewals: 5.2%

Per-amendment marginal value

Starting from the as-drafted baseline, each amendment was simulated independently with all others off,
isolating its marginal contribution to expected NPV:

Amendment Mean NPV uplift

Decommissioning bond inserted (surety/LOC) $29,695

Tax reimbursement language fixed $19,049

Assignment threshold $50M / 100 MW $16,343
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One-way environmental indemnification $2,409

Insurance raised + env policy + auto-named $1,805

Lender cure period capped at 60 days $0

Casualty / condemnation symmetry $0

Owner termination for non-monetary breach -$1,873

The marginal values are not additive in the strict sense (some amendments interact: environmental
insurance and one-way indemnification overlap on the same fire-event branch), and the negative
marginal value for the Owner-termination amendment is an artifact of the same-seed-per-amendment
comparison plus the rare path where exercising termination locks in a small loss instead of a
slightly-larger uncertain gain. The total fully-amended uplift of $49,373 captures the joint effect including
correlation across amendments.

The bond amendment is the single largest at $29,695 — 60% of the total uplift comes from inserting a
decommissioning bond that the draft simply omits. This is the single highest-leverage amendment in the
QCELLS package.

—

Discussion

What the amendments are actually buying

The deterministic model said the deal was worth $1.30M-$2.66M nominal across full life. The probabilistic
model says the expected NPV is $404,735-$454,108 at 5% discount. Both numbers are correct in their
context — the deterministic numbers describe the best-path outcome, and the probabilistic numbers
describe the expected value across all paths.

The $404,735 expected NPV under the as-drafted lease is a meaningful number on its own. The deal
makes sense.

The mean uplift from the amendment package is $49,373, which is about 12% of the as-drafted baseline.
That is meaningful but not transformative.

But the real story is in the worst-case shift. Under the as-drafted lease, the worst-observed path produces
a negative NPV of -$4,867,449 — meaning across 10,000 simulated paths, there exists a scenario where
Fano and Steve actually pay out of pocket $4.87M in present-value terms due to a combination of
construction-phase or operational bankruptcy without bond coverage, a Moss-Landing-class fire event
with no environmental insurance, and CERCLA PRP exposure to the underlying landowner. Under the
fully-amended lease, the worst-observed path is +$28,362 — the option-period payments alone, with all
downside scenarios truncated.

This is what the amendment letter is buying: not a higher mean, but a catastrophic-loss elimination. The
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amendments turn an asymmetric-risk deal into a more symmetric one. This is the classic pattern of

insurance — pay a small premium in expected value to protect against catastrophic downside.

The QCELLS deal exhibits this asymmetry more severely than SunVest did because the QCELLS draft
simply omits the bond entirely. SunVest had a flawed bond that needed fixing; QCELLS has no bond that
needs inserting. The structural deficiency is larger.

Why the QCELLS worst-case is so much worse than SunVest's

The SunVest Monte Carlo found a worst-case of -$331,157. The QCELLS Monte Carlo finds a
worst-case of -$4,867,449 — over 14× worse.

The reason is straightforward: SunVest's draft had some protections (a flawed bond posted
post-construction, $4M aggregate insurance, a $10M/$10MW assignment threshold). QCELLS's draft has
none of these — no bond at all, $2M aggregate insurance, no assignment threshold whatsoever. When
the rare Moss-Landing-class fire event hits in the simulation, the SunVest engine captures a small
Landlord exposure through the partial-insurance and partial-bond mechanisms; the QCELLS engine
captures the full 30% CERCLA PRP exposure on the severity draw.

In one simulated path the fire severity draw landed in the deep right tail (single-digit-million dollars), and
with no insurance and no indemnification, 30% flowed through to Landlord under the as-drafted lease.
That single path produces the -$4.87M worst-case. Under the fully-amended lease, that same path is
mitigated to a small defense-cost residual.

This is the empirical demonstration of why insurance + bond + one-way environmental indemnification
matter even though they have low marginal expected-value uplift. They matter in the tail.

Which amendments matter most

The marginal-value table tells a clear story: the decommissioning bond, tax reimbursement, and
assignment threshold account for $65,087 of mean uplift between them — more than 100% of the total
package mean uplift (the sum exceeds the joint because of negative correlation with the
Owner-termination amendment's idiosyncratic path-locking effect).

The environmental insurance and one-way indemnification have low mean uplift but matter for the
worst-case scenarios. The Moss-Landing-class fire path under the as-drafted lease is the dominant
left-tail driver, and only these two amendments materially reduce that path's loss. They look small in
mean terms but they are the load-bearing protections in the deep tail.

The lender protection and casualty symmetry amendments have zero modeled mean impact and are
worth getting but not worth deal-breaking over.

Sensitivity analysis

The key parameter is P_OPTION_EXERCISED. At 50% (industry baseline), expected NPV drops to
roughly $337K under as-drafted. At 70% (high-conviction case), expected NPV rises to roughly $472K.
The amendment-package uplift moves proportionally.

The fire-severity tail is the second key parameter. The log-normal distribution with mean $1.5M but fat tail
produces a small number of paths with $20M+ events that drive most of the negative-NPV outcomes
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under the as-drafted version. Tightening this distribution (e.g., assuming Moss Landing-class events are

5× rarer than the general fire rate suggests) would shrink the worst-case spread but not change the mean

meaningfully.

Tax delta size is the third parameter. At $15K/year (higher reclassification impact), the tax amendment
becomes the highest-value amendment by mean uplift (~$32K). At $5K/year, it drops to ~$11K. McHenry
County assessor consultation is the highest-value pre-signature diligence step because it directly
resolves the parameter that drives the most-frequent cost item.

Honest limitations

The probabilities are engineering estimates, not measured frequencies. I cite industry sources for each
input, but BESS-lease lifecycle data is not yet mature enough to provide tight empirical distributions. A
different analyst with different priors could plausibly land on expected NPVs anywhere from $300K to
$550K for the same lease.

Correlation is not modeled. The simulation treats events as independent: a recession year doesn't
increase bankruptcy probability for that year, a CPI shock doesn't correlate with substation capacity
availability. In reality, all these are correlated. The realistic standard deviation of NPV is likely higher than
the modeled $398K.

Tax and entity structure are abstracted. All numbers are pre-tax. Effective tax rate of 30-40% (federal +
Illinois state) brings after-tax expected NPV to roughly $243K-$283K under as-drafted, $272K-$318K
under fully-amended.

Project size is not modeled because the lease does not vary rent by size. The QCELLS draft pays flat
$50,000/year regardless of MW rating. If a future amendment introduces a per-MW premium structure,
this simulation would need extension.

The simulation runs CPU-only at 10K paths. Higher path counts (100K, 1M) would tighten the percentile
estimates further but the mean and standard deviation are already stable at 10K paths per industry
convention.

—

Conclusions and recommendations

The deal makes sense even as drafted, but barely. Expected NPV of $404,735 is a meaningful addition
to the property book on a parcel currently generating zero revenue. The decision to lease vs not lease is
affirmative but the margin is smaller than SunVest.

The amendment package is necessary, not optional, because of the left tail. Mean uplift is $49,373 —
small. Worst-case truncation is $4,895,811 — enormous. The amendments are insurance against a
catastrophic-loss scenario that has non-trivial probability across a 35-year term with no bond, no
environmental insurance, and no assignment threshold.

The three highest-value amendments are the decommissioning bond, tax reimbursement fix, and
assignment threshold. If Qcells pushes back hard on every amendment, hold the line on these three.
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The decommissioning bond is the single most important amendment. $29,695 mean uplift — 60% of the

total package value. The draft has no bond at all. Inserting it is structurally non-negotiable.

The McHenry County assessor consultation is the highest-value pre-signature diligence step. It directly
informs the largest parameter uncertainty in the model (tax delta size), which drives the tax amendment
value.

The asymmetric-risk profile under the as-drafted version is severe. Negative-NPV paths exist with
non-trivial probability. They concentrate in the unbonded-cleanup scenario and the
major-fire-without-environmental-insurance scenario. Both are eliminated by the amendments.

Combined SunVest plus QCELLS expected NPV is approximately $1.77M-$1.87M. SunVest contributes
most of the total because its terms are larger and (relatively) better-protected as-drafted.

—

Reproducibility manifest

Field Value

Seed 20260513

Number of paths 10,000

Discount rate 5.0%

Engine source qcells_parcel9_monte_carlo_sim.py

Raw results JSON analyzers_out/qcells_parcel9_mc_results.json

Python version 3.12 (per Athos env)

Elapsed time 1.2 seconds

Compute CPU-only, no GPU acceleration required at this path
count

Author Stefano Theofanous, GOROSHI LLC

Date 2026-05-13

Methodology mirrors the FTMO/EL_ROI quant analyzer pattern documented in CLAUDE.md §8.5. All
probability inputs are cited inline. No orphan numbers. The simulation can be re-run by anyone with
Python 3.10+ and a few minutes — no proprietary dependencies.

Cross-references: QCELLS_PARCEL9_AUDIT_2026_05_13.md for the clause-by-clause analysis driving
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the amendment list, QCELLS_PARCEL9_FINANCIAL_MODEL_2026_05_13.md for the deterministic

financial projection, QCELLS_PARCEL9_RISK_SCENARIOS_2026_05_13.md for narrative risk

scenarios that the simulation quantifies, QCELLS_AMENDMENT_REQUEST_DRAFT_2026_05_13.md

for the actual amendment language to send.
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