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A detailed analysis of log-fired boilers coupled with Organic Rankine Cycle (ORC) power
systems for gold mining operations in Alaska and the Yukon. This system produces both

electricity and heat using unprocessed logs, supporting sluice operations, equipment
heating, and off-grid power generation.
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Log-Fired Boiler and Organic Rankine Cycle Power Generation for Northern Gold Mining Operations

Log-Fired Organic Rankine Cycle Power for Remote Gold Mining Operations

In remote northern gold mining regions such as Alaska and the Yukon, power generation is both essential and challenging. Harsh conditions, limited infrastructure, and the high cost of diesel transport
make traditional fuel sources expensive and unreliable. A practical solution for these off-grid environments is a log-fired boiler combined with an Organic Rankine Cycle (ORC) generator, which
produces electricity and heat using unprocessed timber as the primary fuel.

This setup is ideal for mining operations where local timber resources are available. Large logs up to 12 feet long can be directly loaded into the boiler using a forklift or push-feed system, eliminating
the need for chipping, splitting, or pelletizing.

System Overview

The log-fired boiler burns raw timber to heat water, which is circulated through an Organic Rankine Cycle power module. The ORC system uses a closed-loop working fluid that vaporizes at low
temperatures, driving a turbine connected to a generator. The turbine converts thermal energy into electrical power suitable for running conveyors, pumps, lighting systems, and even electric vehicle
chargers at the mine site.

After the ORC extracts energy from the hot water, the remaining heat is still valuable. The warm freshwater can be routed through a hydronic heating loop to warm buildings, worker accommodations,
and process facilities, or it can be directed into sluice boxes and ore washing systems to maintain fluidity and prevent freeze-up during late-season operations.

Advantages of Log-Fired ORC Systems

1. Uses Unprocessed Local Fuel

Unlike pelletized or chipped systems, the log-fired boiler accepts raw logs up to 12 feet in length. This reduces labor, processing costs, and energy expenditure for fuel preparation. Local wood can
be harvested sustainably from nearby forest stands, providing both independence and cost stability.

2. Reliable Off-Grid Power Generation

The ORC turbine converts heat from the boiler into continuous, stable electrical output without the need for a grid connection. This makes it ideal for isolated mining camps where uninterrupted power
is critical for gold recovery, communications, and living quarters.

3. Combined Heat and Power (CHP) Efficiency

The system achieves high total efficiency by capturing and reusing waste heat. Once the ORC has generated electricity, the still-hot water can:

+ Heat sluice boxes and wash systems to extend the mining season.

+ Supply hydronic heat to camp buildings, machine shops, or ore processing sheds.

« Provide hot water for cleaning and thawing frozen materials.

This dual-purpose use of the same energy source maximizes efficiency and minimizes fuel waste.

4. Simple Fuel Handling

The boiler’s large firebox accommodates long logs, which can be forklift-loaded or pushed directly into the chamber. This simplifies operations and allows bulk handling rather than manual feeding.
5. Rugged and Suitable for Cold Climates

Log-fired boilers are mechanically simple and robust, with few moving parts. They are well suited to extreme conditions in northern mining regions, where reliability and ease of repair are paramount.
6. Reduced Environmental Footprint

Using wood as fuel is carbon-neutral when sourced responsibly. Burning locally harvested logs reduces dependence on transported fossil fuels, lowering overall emissions and environmental risk.

Disadvantages and Challenges

1. Large Fuel Supply Requirement

Although logs need no processing, they require significant storage space and careful management to ensure a steady fuel supply, particularly during winter when wood may be frozen or wet.

2. Initial Equipment Cost

The combination of a large log-fired boiler and an ORC power generator represents a higher capital investment compared to portable diesel generators. However, operating costs are much lower
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Wood Fired Power Generation
for Alaska and Yukon Gold Mining Operations

by Infinity Turbine

Power Generation for Gold Mining

Vs
Diesel Generator Log-Fired System
= Runs on diesel fuel = Runs on logs
+ Requires fuel transportation + Uses locally sourced fuel
= Provides electricity anly = Provides electricity and heat
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