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HDSAM V1.0 Estimates Delivery Cost for 3 Pathways
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HDSAM V2.0 Simulates Nine Pathways
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HDSAM V2.0 Simulates Nine Pathways (cont’d)
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HDSAM V2.0 Simulates Nine Pathways (cont’d)
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HDSAM V2.0 Simulates Nine Pathways (cont’d)

[11. Pipeline Delivery:
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Progress in HDSAM V2.0

B Better representation of pathways

— Components sized to meet respective demand profile
(eliminates capacity factor previously set for the entire pathway)

— Pathway storage optimization (plant outage, summer peak, Friday peak, hourly
peak, HOF peak)

— Variable size forecourt (50 — 6000 kg/day)

— Additional pathways (mixed-mode deliveries, plant outage/summer peak
handling)

B Better modeling

— Forecourt (e.g., cascade vs. low-pressure storage, compressor/electrical,
evaporator/pump, boil-off recovery)

— Forecourt optimization (both GH2 and LH2, based on total forecourt cost)
— Pipeline geometry (4-ring capability, separate downtown calculations)

— Practical limitation on size of components (e.g., liquefier, compressors)

— Land area calculations (forecourt, terminals)

— Additional user options
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Progress in HDSAM V2.0 (cont’d)

B Better data

— Improved liquefier, pipeline, compressors, storage, labor, indirect capital, and

O&M cost estimates

— Detailed Hourly, daily, seasonal fuel demand profiles
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Progress in HDSAM V2.0 (cont’d)
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Comparison of Delivery Cost- V1.0 vs. V2.0

Indianapolis, 62 miles from city, Pipeline delivery/Geologic storage, 1050 kg/day station
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Comparison of Delivery Cost -V1.0 vs. V2.0 (cont’d)

by Component

Indianapolis, 62 miles from city, Pipeline delivery/Geologic storage, 1050 kg/day station
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Comparison of Delivery Cost -V1.0 vs. V2.0 (cont’d)

by Function

Indianapolis, 62 miles from city, Pipeline delivery/Geologic storage, 1050 kg/day station
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Results of V2.0 of The Scenario Model

Comparison of Delivery Modes at Different Market Penetrations
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Comparison of Delivery Modes- Los Angeles.

Los Angeles, 850 kg/day Station
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Comparison of Delivery Modes- Ann Arbor:

Ann Arbor, 850 kg/day Station
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Results of V2.0 of The Scenario Model

I. Pipeline Deliveries:
—  Market Size
— Forecourt Station Size
— Distance from Production to City
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Market Size

Pipeline Delivery- Geologic Storage, 1000 kg/day Station, 62 miles from City
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Station Size

Los Angeles, Pipeline Delivery- Geologic Storage, 62 miles from City
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Station Size (cont’d)
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Distance from Production to City- Los Angeles
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Distance from Production to City- Ann Arbor
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Distance from Production to City- Ann Arbor vs. Los Angeles
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Los Angeles, Pipeline Delivery, 20%Market Penetration, 1000 kg/day Station, 100 miles to City
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Results of V2.0 of The Scenario Model

Il. LH2 Truck Deliveries:
— Market Size
— Forecourt Station Size
— Distance from Production to City gate

Market Size
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H 1
Market Size (cont’d)
Ann Arbor, LH2 Truck Delivery, 20%Market Penetration, 1000 kg/day Station, 62 miles to City
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Station Size (cont’d)
Indianapolis, LH2 Truck Delivery, 50%Market Penetration,300 kg/day Station, 62 miles to City
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Distance from Production to City- Indianapolis
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Distance from Production to City- Ann Arbor

Delivery Cost [$/kg]
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Results of V2.0 of The Scenario Model

IHI. Compressed H2 Truck Deliveries:
— Market Size
— Forecourt Station Size
— Distance from Production to City gate
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Market Size (cont’d)
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Market Size (cont’d)
Ann Arbor, GH2 Truck Delivery, 50% Market Penetration, 850 kg/day Station, 62 miles to City
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Station Size
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Station Size (cont’d)
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Distance from Production to City
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Distance from Production to City (cont’d)
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Results of V2.0 of The Scenario Model

Comparison of Delivery Modes at Different Distances from City
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Indianapolis at 10% Market Penetration
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Indianapolis at 20% Market Penetration

Indianapolis Delivery Modes at 20% Market Penetration
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