
Mapping of 'primary' energy pathways

End-use options
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Electricity network / Grid

Thermovoltaics (STV)
[Stirling generator]

High temperature thermal (SHT)
[Solar tower; Solar concentrating 

boiler]

Low temperature thermal (SLT)
[Plate; Evacuated tube; 

Thermosyphon; pumped]

Hydratic System

Photo-oxidation (SPO)
[Photo bioreactor]

Clean & compress

Regional gasification National gas grid

Switchgear

Passive solar
Windows, Insulation, 

Thermal mass

Photovoltaic (SPV)
[Thin film, Organic, Silicon]

Standalone Electricity  
Local or Off-Grid

Steam generator

Solar thermal 
storage tank

Standalone Electricity  
Local or Off-Grid

Building

Industrial heat plant

Low temp (eg. Water) heaters
Industrial pre-heat

Standalone Electricity  
Local or Off-Grid

Onshore wind turbines 
(WON)

Offshore wind turbines (WOF)

Local wind turbines (WLT)

Mechanical wind drive  (WMD)
[Wind dam, irrigation channel, 

Maise grinding]

Electricity network / Grid

Electricity network / Grid

Electricity network / Grid

Commercial and large scale hydro 
(HLS)

[Run of river; Modulated run of 
river; Tunelled hydro]

Distributed and community scale 
hydro (HSS)

[Mini & micro hydro] 

Commercial scale tidal
Barrage (MTB)
Flapper (MTF)
Turbine (MTT)

Electricity network / Grid

Standalone Electricity  
Local or Off-Grid

Electricity network / Grid

Commercial scale wave
Point absorber (MWA)

Osciallating Column (MWO)
Pelarmis (MWP)

Electricity network / Grid

Commercial scale ocean thermal 
(MOT)

Thermal

Tidal current

Wave

Electricity network / GridSwitchgear

Purpose grown woody 
biomass

[Whole forests (FWF);
Short rotation forestry 

(SRF)]

Trucking

Harvest / Chip / Dry

Pyrolysis

Biological transformation

Cogen (including drying)

Electricity generation

Crude oil distribution

Oxygenate distribution E

Local heat network

Electricity network / Grid

Standalone Electricity  
Local or Off-Grid

Electricity network / Grid

Distributed woody 
biomass

[Harvest residue (BPG2);
Wood processing residue 

(FRW);
Sawdust processing 

residue (FRS); 
Greenwaste (MGW); 

Construction / Demolition 
Waste (MCW);

Biosolids from sewage 
treatment (MBW)

Munipal solid waste - 
Biosolids (MSW); Other 

Waste e.g. Paper (MOP); 
Dairy manure (AMD) - 
Concentrated; Pruning 

Residies (HPR); 
Processing Pulp 
Residues (HPP)]

Trucking

Residential CHP

Local heat network

Electricity network / Grid

National H2 network

Local H2 network

Cogen (including drying) Electricity network / Grid

Mechanical device 
(e.g. Pump, Compressed air)

Timber Paper (export)

Low grade heat applications

Waste & Non-energy

Industrial / Domestic
Combustion (e.g. direct heat, steam 

raising, wood drying)

Industrial / Domestic
heat plant

Residential heat plant
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Municipal Solid Waste Gas turbine / ICE Electricity network / Grid
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Chip, dry & pellet Road transport Low grade heat applications

Distillation
CWDETH

Electricity network / Grid

Landfill gas recovery

Oxygenate distribution E

Gas turbine / ICE Electricity network / GridMSW gasificationHigh Temp. Flash

MSW bio-fermentation

Landfill burial & cover

Pulp & Paper plant Paper (export)

Industrial / Domestic
Combustion (e.g. direct heat, steam 

raising, wood drying)

Residential 
Combustion 

 SYSTEM IDENTIFIERS TECHNOLOGY STATUS LABEL CODES

HTM High Temp Medium End-use options
LTM Low Temp Medium National application
STM Steam Local application
ELEC Electrical (Local)
EXP Export
IMP Import
IND Indigenous
NGC Compressed natural gas
H2 Hydrogen

ETH Ethanol
OXY Oxygenate

Distribution systems are "assets"

LE
G

E
N

D
NATIONAL ELECTRICITY GRID

NATIONAL NATURAL GAS GRID

LIGHT LIQUID FUEL DISTRIBUTION
    [L]  - LPG
    [P] - Propane
    [B]  - Butane
    [O]  - Butanol

ENERGY STORAGE IS SUPPLIED

CONVENTIONAL LIQUID FUEL DISTRIBUTION
     [K] - Kerosine
     [P] - Petrol
     [D] - Diesel
     [B] - Fuel oil / Bunkers

NATIONAL HYDROGEN GAS GRID

LOCAL ELECTRICITY GRID

LOCAL NATURAL GAS GRID

LOCAL HYDROGEN GAS GRID

OXYGENATE DISTRIBUTION
    [D]  -DME
    [E]  - Ethanol
    [M] - MTBE

CRUDE OIL DISTRIBUTION

SEQUESTRATION IS POSSIBLE

XXX

XXX

XXX Fair knowledge

Could improve understanding

Knowledge gap exists
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Hydraulic network

Dewatering

Algae harvest & dewater

Local gas network

Interesterfication
Conventional fuel 

distribution
D

H2 recovery & compression

Fatty biomass
[Dairy processing fatty 

waste (ADW); Meatworks 
tallow (AMT);]

Wastewater processing
[Municpal effluent 
(sewage)  (MEF); 

Meatworks washwater 
(AMW);Meatworks meat 

waste and offal waste 
(AMO); Wool scouring 
(AWS); Dairy manure 
(AMD) - Wastewater; 

Poultry manure (AMC); 
Pig manure 

(AMP);Fishing Industry 
Waste (AFW); 

Processing (vegetable / 
fruit cannery) waste 
water; Processing 

(winery) waste water]

National gas grid

Algae / Fungi production 
(Photo bioreactor)

Algae production 
(Facultative Ponds, High Rate 
Algal Ponds, High Rate Algal 

Ponds with CO2 addition, High 
Rate Algal Ponds with CO2 

addition and N- limitation)

Anaerobic digestion 
(Psychrophyllic covered lagoon, 

Mesophyllic digester, 
Thermophyllic digester)

Simple carbohydrate 
biomass

[Dairy processing whey 
(ADP); Beets (CCB); 

Processing pips and skins 
residue (HPS)]

Local H2 network

Fertilizer (non-energy)

Fermentation

Hydrolysis

GGHX

Starchy biomass
[Maize (CCM); Grasses 

(CCG); Grains ;Crop 
residue; Food processing 
(brewery / bakery)( MOB)]

Electricity generation
(Steam turbine) Electricity network / Grid

Electricity generation
organic cycle

(Rankine, Binary)
Electricity network / Grid

Low temperature

High temperature

Intermediate temperature

G
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er

m
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Extraction [Conventional ; 
Hot dry rock; Enhanced 

geothermal; Deep 
geothermal]

Extraction [Conventional  
Hot dry rock ]

Hydraulic network

Deep offshore & large 
onshore gas

NGDGP

Imported LNG NGL Shipping with 
LNG port + storage

Imported Compressed NG

Methane Hydrates NGH Extraction

Indigenous oil reservoir OILIND

Imported Crude / 
feedstocks

OILIMP

Imported gasoline / petrol PETIMP Shipping & Import

Imported diesel DESLIMP Shipping & Import

Imported  Av.gas / Kerosine AVGIMP Shipping & Import

Peat / Coke Road
COALCPT DRYCOALCPT

Nuclear  Fission Nuclear power station

Nuclear Fusion

Oxygenate distribution E

Hydraulic network

Hydraulic network

Industrial / Domestic
heat plant

(e.g. Timber drying)

GEOHGSTM

Low grade heat

Ground heat exchange Low grade heatGround sourced heat pump

GMTSTM

GHTSTM

Bio-product harvest Non-energy

G
as

O
il

C
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Export

Electricity network / Grid

National gas grid

National gas grid

Pipeline

Conventional fuel 
distribution

P

Conventional fuel 
distribution

D

Nuclear power station

GHTELEC

Dewater

Bio-product harvest

Super-critical hydro 
processing

Crude oil processing

GEOLGSTM

GLTSTM

GGHXLGH

Medium / small scale
Indigenous gas

(Including coal seam 
methane)

Gas plant /
Gas processing

Gas plant /
Gas processing

National gas grid

National gas gridNGSGP

NGC Shipping & Import National gas grid

Vapourisation

Trucking High grade heat / MobilityNGLLIQ

NGLVAP

Hydrates processing plant

Imported oxygenates OXYIMP

Crude oil plant Shipping

ExportShipping
LPG  / Naptha
Stabilistaion

Light fuel distribution L

Light fuel distribution O

Crude oil distributionShipping

Crude oil distributionShipping & Import

Extraction

Extraction

Extraction

Shipping & Import

Conventional fuel 
distribution

K

Oxygenates distribution

Shipping & Import

Electricity network / Grid

Bitumus coking Extraction Road / rail Shipping Export

Regional gasification National gas grid

Sub-bitumus coal Road / railExtraction

Extraction / Drying

Pyrolysis

CHP

Electricity generation

Crude oil distribution

COLSBCHPLGH

COLSBCHPELEC

Local heat network

Electricity network / Grid

COLSBELEC Electricity network / Grid

COLSBGASFGAS

Low grade heat applications

COLSBEXP

COLSBPYRCRUDE

COLSB COLSBD Non-energy 
(Steel manufacture, Alumium 

smelting anode)

COLB COLBEXP

Road / rail

Electricity network / Grid

Regional gasification National gas grid

Lignite Road / railExtraction

Drying

Pyrolysis

CHP

Electricity generation

Crude oil distribution

COLSBCHPLGH

COLSBCHPELEC

Local heat network

Electricity network / Grid

COLSBELEC Electricity network / Grid

COLSBGASFGAS

Low grade heat applications

COLSBPYRCRUDE

COLL COLSLD

Electricity network / Grid

Electricity network / Grid

Coal distribution

Shipping & Import Non-energy

BIOCHAR

National H2 networkSolid oxide bed

NGLPG

LNG terminal (Export)

Direct coal fuel cell



Mapping of 'secondary' energy pathways
SYSTEM IDENTIFIERS TECHNOLOGY STATUS LABEL CODES

HTM High Temp Medium End-use options
LTM Low Temp Medium National application
STM Steam Local application
ELEC Electrical (Local)
EXP Export
IMP Import
IND Indigenous
NGC Compressed natural gas
H2 Hydrogen

ETH Ethanol
OXY Oxygenate

Distribution systems are "assets"

End-use options

Source Examples Secondary distribution Secondary conversion Secondary conversion support Tertiary distribution Tertiary appliance E
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H2NATGRD

Fuel cell

Clean & compress
VECHH2

Electric appliances

 Hydrogen 
fuel cell vehicle

 Hydrogen
ICE vehicle

Hydrogen Storage

CHP 
eg. Whispergen

VECHH2

LELECH2

Electric appliances

Low temp (eg. Water) heaters

ELECNATGRD

Electrolysis

Electric appliances

VECHH2

LELECH2

Conventional fuel 
distribution

Gas to Conv Liquids

Light fuel distributionGas to Light Liquids 

Conventional fuel 
distribution

Light fuel distribution

P
D

Electricity network / Grid

National H2 network

Distributed refueling 
stations

Distributed refueling 
stations

Distributed refueling 
stations

Blend & store
Distributed refueling 

stations

Storage (eg. Hydro dam; 
Electro-chemical 

batteries)

Transport vehicles

Local natural  gas grid Storage

Standalone Electricity  
Local or Off-Grid

Electric appliancesBatteries & Inverter

Gas appliances

National gas grid

Fuel Cell

Transport vehicles

Local H2 network Hydrogen Storage
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GASLCL

ELECLCL

H2LCL

GASNATGRD

CONVFUEL

LGHTFUEL

CONVFUEL

LGHTFUEL

Natural gas

Hydrogen

Electricity

Natural gas

Hydrogen

Electricity

Conventional liquid fuel

Light liquid fuel

Bullets  / Storage LGHTFUELEXPT

Gas generator
GASNATGRDELEC

Electricity network / Grid

Floating roof tank  / 
Storage

CONVFUELEXPT

Non-energyFertiliser manufacture

Oxygenate manufacture 
(eg. DME, Methanol)

Oxygenate distribution

Oxygenate distribution Conv fuel mxing
OXYGNTE

Oxygenates

Chemical tank / 
Bullets  

OXYGNTEEXPT

VECHH2

Export

Crude oil distributionCrude oil Petroleum refinery
Conventional fuel 

distribution
K

Conventional fuel 
distribution

P
D

Conventional fuel 
distribution B

Export

Conventional fuel 
distribution

B Shipping, Heavy transport
CONVFUEL

Conventional liquid fuel

Conventional fuel 
distribution

K Aircraft
CONVFUEL

Conventional liquid fuel

Non-energy
Lubricant & wax 

manufacture

Electricity network / Grid

Electricity network / Grid

Gas appliances &
 CNG vehicles

GASDOM
Local distribution network

National H2 network

Pasenger rail networkPassenger rail transport

National road networkRoad transport

Trains

Vehicles / Trucks

Electricity distribution 
network 
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Lignite Coal distribution
Conventional fuel 

distribution
Gas to Conv Liquids

Light fuel distributionGas to Light Liquids 

CONVFUEL

LGHTFUEL

Electricity network / Grid

Electricity network / Grid
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NATIONAL ELECTRICITY GRID

NATIONAL NATURAL GAS GRID

LIGHT LIQUID FUEL DISTRIBUTION
    [L]  - LPG
    [P] - Propane
    [B]  - Butane
    [O]  - Butanol

ENERGY STORAGE IS SUPPLIED

CONVENTIONAL LIQUID FUEL DISTRIBUTION
     [K] - Kerosine
     [P] - Petrol
     [D] - Diesel
     [B] - Fuel oil / Bunkers

NATIONAL HYDROGEN GAS GRID

LOCAL ELECTRICITY GRID

LOCAL NATURAL GAS GRID

LOCAL HYDROGEN GAS GRID

OXYGENATE DISTRIBUTION
    [D]  -DME
    [E]  - Ethanol
    [M] - MTBE

CRUDE OIL DISTRIBUTION

SEQUESTRATION IS POSSIBLE

XXX

XXX

XXX Fair knowledge

Could improve understanding

Knowledge gap exists


