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Methane Power Overview




Thermo Chemical

A Pyrolysis - 200-600°C, no added O2 or oil products

A Combustion - 2000 °C, ample 02 ,CO2 + H20

A Gasification - 600-1000 °C, limited O2, producer or syngas

points in

A As feedstock is reduced to char and ash, the air flow is increased to burn off the char (highest

PC Temp profile SC-T and PC-T) and NOx and SO2 emissions fall to near baseline levels
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Waste Loaded afterburn Waste begins to gasify and
chamber heating up. fume travels into high
resolution afterburn
chamber.
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Towards end of burn cycle
the waste mass and ash
reach 1, 000e
Ash is bleached white by heat.
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Waste To Energy Technology Application
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CURRENT ISSUES WITH MUNICIPAL SOLID WASTE
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OPERATING PRINCIPLE SPECIAL FEATURES

First Stage Feed: Robust dual screw conveyors or dual
Gentle updraft gasification generates combustible producer gas hydraulic rams.

at controlled temperatures Grate: Large, stainless steel.
Low heat-release rate. A-frame grate.

Second Stage Ash Removal: Reciprocating, wedge-type unloaders an
Wigorous cyclonic combustion of first stage producer gas with either side of grate bottom

minimum excess air, produces high temperature, clean products (easily removed for servicing).

of combustion.




Incineration is the most common method deployed to convert MSW into energy; it is a one-step high
temperature highly oxidizing environment with almost continuous and costly external fuel support.
Emissions of a mass bumn incinerator are dioxins, furans, PCBs, NOx, potentially unburmed tar and
volatile organic carbons that produce obnoxious odors and smoke that can create health issues in the
community. To meet stningent emission standards, many of these plants are outfitted with extensive
pollution controls.
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A refractory lined duct retains the products of combustion through a one-second residence time to ensure

complete combustion before the hot products of combustion enter the heat recovery steam generator
(HSRG);

A heat recovery steam generator recovers the 1010 C products of combustion.
This could be a waste heat boiler to produce steam;

The first stage producer gas (consisting of water vapour, volatiles, carbon monoxide, carbon dioxide,
nitrogen and methane) rises up into the second stage. Overfire air admitted at the top of the first stage,
bums some of the first stage “producer gas” so that the temperature of all the first stage producer gas is
raised above the ignition temperature of that particular gas mixture before the gas enters the second
stage.




Second
Stage




The second stage, located immediately above the first stage, contains an outer vortex of downward
spiraling, combustion air, inside which is an inner vortex of, upward spiraling, buming first sta roducer
gas. The primary combustion air is admitted at the inlet to the s¢ > combustion chamber through
a “flame holder”. The flame holder acts similar to wire gauze in the centre of a Bunsen burner, only in
= preheated,
producer gas rising upwards. Primary combustion air ignites the producer gas

and combustion is initiated.

Secondary combustion air is admitted through a number of tangential openings (called “tuyéres”) in the

and then spiral down the walls towards the flame holder at the inlet to the second stage.

Encountering the flame holder, and the rich mixture of burning first stage gases swirling around it, the
secondary combustion air reverses axial direction, moves radially inwards and then spirals upwards. This
mixes with and completes the combustion of first stage producer gas. The flaming gases bum in an
intense, upward spiraling, inner vortex surrounded by a sheath of downward spiraling secondary
combustion air.

The flame holder also acts as a bamer to prevent the second stage inner vortex from extending down into
the first stage. Without the flame holder, a tornado-like funnel would reach down into the first stage and
draw first stage particulate up into the second stage.




The actual quantity of first stage pariiculate camed up into the second stage Is minimized by the
centrifugal action imparted to it by the tangentially injected, high velocity, overfire air. Any particulate,
which does reach the second stage, encounters the vigorously rotating inner and outer vortices of the
‘double vortex” combustion chamber. This particulate is then thrown outward against the combustion
chamber wall. It then falls back, down into the first stage by gravity.

There is a choke at the top of the second stage. In combination with the tangential injection of the
secondary combustion air, a downward spiraling, outer vortex is established consisting of secondary
combustion air surrounding an upward spiraling, inner vortex of buming producer gas. This stage of
combustion ensures almost complete oxidation of producer gas formed in the previous stage, harmessing
the maximum energy from the exothermic reaction to ensure the system meets the effluent gas discharge
specifications.

Dioxins form when chlorine atoms from natural biomass, PVC (polyvinyl chlorne) and plastics dislodge
hydrogen atoms along the cellulose molecule and take their place. In the furnace of a typical utility boiler,
MSW burmns on a grate at the bottom of the “black” (from a radiation perspective) waterwall-lined furnace.
The intermediate products of combustion of the MSW walft from the grate through the “black” waterwall-
lined cavernous furnace of the boiler. As they do so, their temperature drops drastically due to radiant
heat transfer to the waterwalls, according to:

Tagas— T4

Boiler Waterwall

The result is the “locked in" replacement of the hydrogen atoms with the chlorine atoms on the
intermediate products of combustion that eventually nise to the boiler stack.




Environmental Benefits

Conversion of non-reusable waste into combustible gases for electricity generation and economic
benefits;

Utilization of MSW to reduce the use of fossil fuels for heating and generating electricity;

Elimination of the need for new landfills or expansion of existing landfills to accommodate
municipal solid waste streams from urban areas;

Reduces the risk of soil and groundwater contamination and spreading disease from landfills;

Reduction of environmental pollution to nivers, land and air in junsdictions where there i1s a lack of
regulated waste disposal and restrictions on the open buming of waste;

Improvement of urban and rural environmental quality;

Reduction in the use of fossil fuels and concomitant production of GHG from trucks delivering
MSW to distant landfill sites;

Reduction in the use of fossil fuels and concomitant production of GHG from equipment operating
at landfill sites;

Reduction of GHG emissions from landfills: and

Creation of employment opportunities (as many as 80 persons per 100 million BTU units).




GENERAL CONDITIONS & SCOPE OF SUPPLY

= AVAILABLE IN 10 MW INCREMENTS FOR LARGE SYSTEMS PACKAGES TO 30 MW
= ALSO AVAILABLE IN 500 KW SMALL SYSTEMS PACKAGES

INCLUDES: BOILERS, FUEL AND WATER TRAINS, STEAM EXCHANGER, TURBINE
GENERATORS, CONTROLS AND INSTRUMENTATION, SKID MOUNTED, INSTALLATION
AND TRAINING,

WARRANTY: 2 YEARS

NOTINCLUDED: FUEL STORAGE AND TREATMENT, ELECTRICAL CONNECTION TO THE
GRID, SERVICE CONTRACT OR SPARE PARTS

GENERALIZED CONTRACT TO CUSTOMER ACCEPTANCE:
= 10MWUNITS APPROX. 18 MONTHS
« 500 KW UNITS APPROX. 9 MONTHS







