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BGM Example Configurations
501 502~ 503
1) 1st. BGU  /, 1) Single
505 504~ 5/07 506 509
2) 1st. BGU » 2nd. BGU 2) Dual Serial
511 508~ 513
3) 1st. BGU 3) Dual parallel
515 510~ 517
A—» 2nd. BGU
519 512~ 521
4) A—» 1st. BGU 4) Dual parallel Connected
523 516~ [N\-514 9%
A—» 2nd. BGU —Z»
527 518~
5) 1st. BGU 5) Serial Simple Networked
529 590~ [N520 9}
A—» 2nd. BGU —A
533 524~ 535 526 537
0) A—» 1st. BGU » 2nd. BGU —Z> 6) Complex Networked
535A/ | 939 TP\597
58— 129 BOU = 40 BEU P, o A Flows Depicted
041 530 are Managed Flows

FIG. 5
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800~ Use of Selective Light
Wavelenghts in the BGU
(Example)
Sunlight
808 Hot Mirror/Other
Selectné? OF'{A\eﬂector Optional Step-812
May Go Directly to
BGU to End the Process
Remaining AN
Wavelenghts ~ .*
802~ of Light " Hot Mirror/ Other.
First | 11 812 .~ Selective Reflector ™,
BGU | Blue Light , (Optional)
(Exemplary N 810B
Only May be AN
Any s ,
Wavelengths Remaining
of Light) Wavelenghts -
of Light -~
804 816/,/
{ Third a4 <
BOU | Reg Light 806
(Exemplary Second
<. Only May be Any ,- BGU

. Wavelengths,-”
. ofLight) .
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Examples of How a Heated Fluid may be
Used to Transfer Heat to the Plan or

Cooling May be Substituted for Heat A
1208~ in Figs. 12B, 12C and 12D 1204
Heated Fluid Cooled Fluid
Heated Fluid " Cool Fiyid
1206~ Heat Exchanger \~1202
v 1200
FIG. 12A
210N 1212~ 1210
Fluid .| Process or Module .| Heatand
1214~ to be Heated Fluid Reuse
Other Fluids X
{Optional)
FIG. 12B
1216 1220~ 1218
Hedted Procegs ar E\ficguie' 1222
Fluid fo be Heate .| Heatand
Heated Container,Ground or "1 Fluid Reuse
Area of Any Configuration
FIG. 12C
1228 g 1226~ 1227~ 1228
Fluid Heat 1 Heat .| Heatand
1230 | Storage 1 Use "| Fluid Reuse
Other Heated X
Fluids (Optional)
FIG. 12D
1232
Hedted 1234~ ] 536
Fluid | Cogenerated Cooling . .
T Technology |, and Fluid
Use + Reuse

FIG. 12E
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1922~ First Boiler for Biomass/Biofuel/
Section  Water Slurry as Working Fluid
2002
Second Lid (Optional)
Section 2004
2020~ L Lightoil
Light Qil/Biomass Drain /é"’ - 2028;;01[?:;36 laal?zli%rmass |
Water Layer I%(r)elg /4 =4 Water Slurry
2016 | Entry Point

Heavy Oil/Biomass
/Reésiduals Drain / 2009 Heavy Qil/Biomass/
2014 Residuals Layer
2012 2010 (Optional)

Layer Filtering

Division
FIG. 20A
/2002
2020
/ L
7 Agitation
r--ZZ----31--Z1 Device
ST -2008
ot
~ SideView
FIG. 20B  Optional Inlet for
Light Oll/ Additional Water Supply
Biomass 2019 2020 Hgavy Qil/
Biomass/
2002 2002 Residuals
(Optional)
2020 | Water
Water Boiled To 2021 Boiled to
Steam Optional : Steam
Top View Drain Bottom View

FIG. 20C FIG. 20D
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2200~ Two-Pass Wet Scrubber for NO, Reduction
2260~ 2284~
Chemicals Added <« Optional Additional
(Optional) Treatment
2258~y
. 2270 2278~
Additional ) BGM, Storage
Treatment Water, . Heat, Water, Pollutants .| and/or Other
(Optional) Pollutants > (Optionally Heat+Water Use
. Catalyst(s) \ Treated) in Plan
(Optional) Wet Scrubber 22807 %4
2272~ Pass No. 2
2276
2254
Water,
Pollutants 2974 | Optional Additional
Treatment
\-2282
2252~ (Optional) Water(Any
Waler Heat v v > Source)
ater nea For Wet
PF({agltJEeeFl?iée%  Pollutants J éorubber
(Optional) 2250 S Wet Scrubber Pass No. 1)
Pass No. 1 2230
2256 2240
Water, Pollutants
(Optionally Treated)
A
<« Optional Treatment
2210~ P ™\-2220
Conveyance or
Diversion With N
Exhaust Gases May be Horizontal or
Other Non-vertical Alignment
Direction Managed Flows Which
Olf: IGas are All Optional
ow

FIG.
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HTP

2314

A

A 4

Movement of
Materials in
Plan

2312

Y

Refinery and/or
BPP

2300~
Pressure Use+Recovery Examples in Plan
2304~
Desalination |«
2306~ 2302~y v
Thermal Plant Heat
and/or Pressure | FF{’ressure
: > ecovery
Intensive and Reuse
Processes
A A A
2308~
BBPP <
2310~
Power Generation

FIG. 23

Depicts Managed
Flows which are
All Optional
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24A~| Salt Water BGM, TP Saltwater Cooling, Desalination

24B~_ BGM Sludge

24C~{ Anaerobic Digestion

24D~

24E "1

24F~| TP Saltwater Cooling

Piping, Piping Installation, Intake, Trenches

Plant, BGM/WWTP Discharge(s), Brine Discharge

HTP Infrastructure, Gasification Equipment,
Anaerobic Digestion Equipment

WWTP Sludge

Biomass Any Source
BGM Biomass

Biogas Purification, Treatment + Storage, Heating,
Thermal Plant Combustion Process(es)

HTP
Natural Gas (Optional/Separate)

WWTP/BGM Biogas

Gasification Module
Landfill Module

Air Supply/Gas Supply
Primary Treatment
Secondary Treatment
Tertiary Treatment
Automation/Flow Controls
WWTP
BGM
WWTP->BGM

Computer Systems, Automation System Controls
(e.g. Industrial Control System), Adaptive Controls,
Artificial Intelligence, Electrical Power Distribution, Power

All Systems

Intake, Piping
Salt Water BGU,

Desalination Plant
Saltwater for Misc. uses in Plan

FIG. 24
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24G~| Brackish Water

24H~| All TP Technologies
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Water Lines, Piping, Trenches

Salt Water
Brine Water

Fresh Water

Wastewater
Grey Water

Potable Water

Stack, Pollution Control Modules, Turbines, Pollution

Entrainment Module, e.g Fig.7A or 7B, Water/Other Fluids and/or

Sources and/or Storage, Conveyances in and out, CO

Distribution System(s),Fuels, Chemical Storage and Piping,
Water Piping, Otherlnfrastructure/Resources/Outputs in Common,
Cooling Systems, Heat Exchangers, Computer/Automation Controls

Solar Thermal

241~ Heat and/or Cooling Transmission/Storage

PCT/US2016/037002

®

Optionally Any Two or More Modules with Heat or Cooling Outputs
Solar Thermal

Infrastructure for HTP Process & Combustion
of Resultant Fuels (Optional)

BGM Biomass

WTE Biomass

Agricultural Biomass

24J~_

Other By-Products Converted to Products (Some Used in Plan)

Ash — Cement

Brine — Hydrogen (by Electrolysis)
Brine —> Bleach

Brine —> Sea Salt

Recycling Plant

Plastic  — Plastic Bottles, Straps, Packing
Materials for BBPP, Other

Rubber ~ — Rubber Chips

Wood —> Pressed Board

Glass —> Glass Product

Metals  — Misc Products/Raw Metals

Paper/  _, Paperor Cardboard for Products Produced
Cardboard =~ Other Standard Recycling

| }-24K

FIG. 24
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2IAErl)_(ampIe of Refinery and/or BPP Synergies within the Plan
N
 Prompt Processing of Biomass Into Fuels and/or Nonfuel
Products for Use Onsite, Storage, Export
« All Fuels may be Used in Plan
* Nonfuel Products Synthesized which may be Used in Plan
« Lubricants,
« Bioplastics
Paper

» Soil Amendments/Fertilizer
« Paints

Chemicals
Other Useful Products
« When Refinery and BPP Both Present, may Share:

* Infrastructure in Common

 Resources&Inputs

* Qutflows

* May Process Outflows and/or by Products from Each Other
« Use of Power, Waste Heat, Cogenerated Cooling, CO5

and/or Other Resources from Thermal Plant

Examples of BBPP Synergies within the Plan
24M~

« Prompt Processing and Bottling of Desalinated Water for
Freshness

- Carbonation of Water Optionally Using Purified CO, from
Plan (Fig.4)

* Ability to Store and Transport Water from Source
« Creates Versatile Water Supply

 May Generate Water Reserve Supply to meet Varying Needs
or for Emergencies

 Prompt Packaging of Biomass Products for Freshness

« Carbonation of Biomass Liquids Optionally Using Purified
CO, from Plan (Fig.4)

« May Use Heat Including Waste Heat from Thermal Plant for
Processing

« May Use Cogenereted Cooling from Thermal Plant for
Preservation of Water and/or Biomass Products

FIG. 24
(Continued)
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