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1. STEAM ASSISTED GRAVITY DRAINAGE (SAGD)

In SAGD operations, pairs of stacked horizontal wells are drilled into the reservoir about 400 metres beneath the surface. The top well injects steam to heat the bitumen, which separates from the sand and collects with the produced water in the lower well, approximately five metres below. The bitumen is then pumped to the surface, where it is separated from the water. The water is treated and recycled into the system. 
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The steam-oil ratio, or SOR, is an indicator of the efficiency of a SAGD operation. Generally, an SOR of less than 3 is considered to be an efficient operation. MEG achieved an SOR of 2.3 in 2017 at its Christina Lake project. Where implemented, the eMSAGP process has reduced the steam-oil ratio to an industry-leading range of 1.0 to 1.25. Lower rates equate to greater cost efficiency, as less steam-generating infrastructure is required. Low rates also mean greater energy efficiency, as less natural gas is used in the process.

2. CYCLIC STEAM STIMULATION (CSS)

Cyclic steam stimulation (CSS)

Cyclic Steam Stimulation (CSS) to recover heavy oil has been used in California since the 1950s. CSS is often colloquially termed as a ‘huff-and-puff’ operation. In this method, steam is injected into a well at a high temperature (572 to 644 °F (300 to 340°C)) for an extended period of time (typically weeks or months). The well is soaked with steam for some period (days to weeks) in order to liquefy the bitumen, and finally the heated bitumen (or extra heavy oil) is pumped out of the well. When the production of oil decreases, the cycle is repeated. The CSS method may recover 20 to 25% of oil in the formation, but the cost of injecting steam is high.

During the operation, the temperature of the reservoir ranges between the steam temperature (at the injection point) and reservoir temperature (at the production point). The thermal expansion of equipment, which occurs when steam is injected, is a major problem, so materials with suitable thermal expansion properties are selected for steam injection operations. The temperature in the producing wells is lower than that in the injection wells, hence thermal expansion is not an issue. Production wells are susceptible to abrasion because steam flooding produces excess sand. Critical areas of the equipment are frequently hard-faced to control abrasion.
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3. HOT WATER FLOOD

Hot Water Flooding, also known as hot water injection is a technique of increasing crude oil production from a producing well by injecting hot water into the reservoir. The hot water is injected through an injection well which is drilled parallel to the primary producing well. The heat from the hot water acts as a way of reducing the viscosity of crude oil, making it to flow toward the producing well with ease. Hot water flooding is generally used to extract crude oil which has an API degree of less than 20.

Hot water flooding is considered as one of the techniques of increasing crude oil production under Enhanced Oil Recovery Technique (EOR) and thermal recovery. It is less effective than steam injection process, due to the fact that hot water has a lower heat content as compared to steam.

Over time the pressure in an oil reservoir slowly and steadily decreases and as a result the production rate decreases. This is one of the techniques used by E&P organizations to enhance the production of heavy to medium category crude oil from a reservoir. To use this technique, an injection well is drilled parallel to the primary producing well through which hot water is injected forcefully into the reservoir in the direction of the producing well.
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