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Organic Rankine Cycle Basics
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 Does the application make sense...
1.Resource temp (flow, quality, validation)...
2.Ambient temperatures...
3.Water... make-up water?... or Air Cooled...
4.PPA — or offset tariff rate...




TAS Temperature Flexibility

Refrigerant| R134a Heat rejection Tower fans

1950.3 kW Ambient 46 °F WB
AirRH  60% 308 HP

98.7 MMBtu/hr

150 °F
Water system total head 40 ft
Water flow 12,308 gpm
161.5 HP
133.8 kW
Nominal motor 2 @ 100 HP
Generat tor 1950.3
Less pump -211.0

Cooling water pump -133.8
Cooling tower fans -241.6

Net electrical output 1363.8

3716 gpm
Water

242 kW
Nominal | motor 7@ 50 HP
205 °F :

A

e Liquids: 195 - 700°F /90 - 350°C
e Gas: to 2000°F/1100°C
e Pressures: 600 - 1000 psi/ 40 - 70 bar




Capacity Flexibility

Temperature
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200°F
500kW 5,000kW  Generation Capacity 12.500kWorngs,




Binary Comparison

TURBINE MANUFACTURER

COMPARISON CHART

30 MW NET
BINARY POWER GENERATION

MAX UNIT
SIZE (MW) APPROX. | APPROX.
MANUFACTURER GPM/MW | LEAD
GROSS | NET NET TIME

PRATT &
WHITNEY (UTC) 0.28 0.25

TURBINE AIR
SYSTEMS (TAS)

MAFI-TRENCH

104 WKS




Staged Deployment
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~ 0.5 -15.0 MW Modular
Enhanced Geothermal System

* (2) Piping connections w/ valves

* (1) Generator connections

» Simple controls

+ Rapid Deployment
* Water or Air Cooled
- Any Voltage — any Frequency

(100->250°C) (>1000°C)
* Enhanced Geothermal Temperatures: 200->500°F liquid, <2000°F flue

7S

* Enhanced Geothermal Pressures: up to 1000 psi (~ 70 bar)



~ 1.0 — 30.0 MW Modular
Enhanced Geothermal System

* (4) Piping connections w/ valves

* (2) Generator connections

» Simple controls

+ Rapid Deployment
* Water or Air Cooled
- Any Voltage — any Frequency

(100->250°C) (>1000°C)
* Enhanced Geothermal Temperatures: 200->500°F liquid, <2000°F flue

7S

* Enhanced Geothermal Pressures: up to 1000 psi (~ 70 bar)



~ 2.0 — 60.0 MW Modular
Enhanced Geothermal System

b * (8) Piping connections w/ valves

* (4) Generator connections

» Simple controls

+ Rapid Deployment
* Water or Air Cooled
- Any Voltage — any Frequency

(100->250°C) (>1000°C)
* Enhanced Geothermal Temperatures: 200->500°F liquid, <2000°F flue

7S

* Enhanced Geothermal Pressures: up to 1000 psi (~ 70 bar)






0.5 -5.0 MW Geothermal EGS
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5.0-15.0 MW Modular EGS
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5.0 -15.0 MW Modular EGS
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WHY Modular EGS...

Easy Transport — Quick Land



WHY Modular EGS...

Advanced Cycle Design — Efficienc
S



This 1Is WHY TAS

Modular Enhanced Geothermal Systems... %

NG Enhanced

“ACKAGING

Hydro-thermal it b Geothermal |
Systems

TAS Co-produced ..

Waste ét.u*rmns Fluids from ,
Heat POWER COOLING Oil & Gas %4

TURBINE INLET PACKAGED
COOLING CENTRAL PLANTS

" Geo-Pressured

Solar Thermal lids

Hybridization



This 1Is WHY TAS

Modular Enhanced Geothermal Systems... 7

Incremental KAGI 1/2 Development
Financial . ‘sjuw Time — Early

Efficiency Revenue

SOLUTIONS

POWER COOLING

TURBINE INLET PACKAGED
COOLING CENTRAL PLANTS -

Ultimate Guaranteed
Financial EfflClency Performance
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Thank you.
Halley Dickey - 909.838.6235
HDickey@TAS.com
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