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 Background
xHRC is the backbone of a product line derived from a proprietary platform of chemicals. These products are inorganic, environmentally- friendly compounds designed specifically for the Oil & Gas industry.

Description
xHRC is a liquid compound formulated to be injected into flowlines/pipelines for the increased recovery of hydrocarbons that will result in improved flow characteristics. These attributes result in increased performance of operational equipment with less downtime. The unique propriatery characteristics of the xHRC interacts with the attached hydrocarbons on formation surfaces to destabilize the weak hydrogen bonding which causes the hydrocarbons and other organics to be released from the pipe surfaces. This results in an increased surface water wetting and reduction of surface tension allowing the oil/gas to be flow with higher efficiency. Additionally, the metal surfaces contacted by xHRC are coated with a polymeric barrier thereby protecting those metal surfaces that reduce corrosion and increases the conductivity of mineral surfaces.


Is xHRC a biocide?

__________ is NOT a biocide. Biocides are registered poisons regulated by Federal and State Agencies. xHRC destabilizes the homeostasis - any self-regulating process by which biological systems tend to maintain stability while adjusting to conditions that are optimal for survival.
If homeostasis is
successful, life continues; if unsuccessful, disaster or death ensues. The stability attained is actually a dynamic equilibrium, in which continuous change occurs yet relatively uniform conditions prevail.

xHRC disrupts the bacteria’s ability to multiply by “coating” the surfaces and food sources with a microscopic silicate barrier which disrupts the bacteria’s ability to thrive and survive. 

How is xHRC a corrosion inhibitor?

When xHRC comes into contact with metal surfaces a polymer layer of oxygen and silicon are deposited. The polymer creates a barrier that prevents the metal surface from interacting with the chemistry of the water stream. It is resistant to acids, alkali, and organic compounds. Creating a barrier that protects metal surfaces. Pipeline and midstream equipment is coated, which extend their service life, decreasing operating and maintenance costs, thus increasing ROI.







Revelations -

xHRC is in its infancy; this is a cradle to grave chemistry. As fields mature and the complexities of well designs evolve in older fields where multiple vertical, horizontal & directional wells exist technology like xHRC, "xtreme hydrocarbon recovery chemical" will become integral to the recovery of resources within those formations.
Economic obstacles exist in all phases of oil and gas recovery. As field mature and the production challenges change from initial to enhanced to tertiary, there has to be a focus on economics and ROI. XHRC technology that could improve EUR, estimated ultimate recovery, from 25% currently to upwards of 50% is critical to profitability. These challenges will always be there but when has one technology/chemical been able to transition as the production changes? What xHRC Femto technology offers operators is an increased return at IP, and unlike other stimulants and current technologies, xHRC adds ancillary benefits that its competitors do not. Consider tertiary recovery challenges such as Steam, CO2 & Water Floods. Current chemical technology requires a specific ppm of chemical to be applied based on injection parameters. XHRC is just the opposite; it can be reduced as the field matures and introduced as a maintenance program. Since one of the natural tendencies of xHRC is to “coat” metal surfaces, it acts as a corrosion inhibitor in a CO2 environment, thus reducing the expense or even the need for conventional corrosion inhibitors. Microbial bacteria in water systems, i.e., Production, SWD, Steam and water floods are known breeding grounds for MIC, in additions to pipelines. These issues could be eliminated or mitigated by the xHRC's ability to "coat" metal surfaces. Thereby “blinding” the bacteria from being able to see their food source so that they cannibalize each other. Additionally, xHRC is alkali chemistry making it more difficult for bacteria to survive. The ability of one product, inorganic, to be introduced to a formation that effectively protects your assets, can be tailored to meet specific formation and field requirements that alter the contact angle of the formation is a true industry “game-changer.”


Frac applications -

xHRC lab testing has yielded phenomenal results through several phases of screening. Completed Frac results from Gaines County San Andreas Formation are as follows: 





[image: ]
[image: ]





Field Results from Applications:
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Integration -

The base chemistry of the xHRC is a backbone technology that can be paired with many conventional chemistries to reduce costs, increase margins, improve performance, and enhance revenue. xHRC has been subjected to CST & RO testing for Clay Stabilizing tendencies, Rocker Testing, CID, LPR testing for Corrosion inhibition characteristics, Water analysis testing for scale inhibition characteristics, Friction Loop testing for friction reduction tendencies, surfactant capabilities and EOR attributes. We aren’t saying one chemical can accomplish all of this; we are saying the base technology can be developed with other chemistries to achieve all of this. 
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Stressed About Production? Consider a Chemical Cocktail

Stephen Rassenfoss, JPT Emerging Technology Senior Editor | 01 December 2017

Topics: Enhanced recovery

Field testing is beginning to confirm laboratory work that indicates it is possible to achieve significant spurts in unconventional oil production using cocktails of chemicals.

BHP Billiton has pumped a blend of chemicals along with low-salinity brine to pressure-up shut-in wells. The result of these jobs, intended to reduce the risk of damage due to fracturing nearby, has been higher production lasting for months, inclding an estimated 20,000 barrels of oil from one well (SPE 187420). Apache used its chemical blend to speed recovery of wells that had production bashed by frac hits. Positive results led to tests on underperforming wells that delivered strong, but short-lived, production gains (SPE 187192).

“You have a chance of getting your well back,’ said Michael Rainbolt, completions engineer, senior advisor for Apache Corp. who presented the findings at the 2017 SPE Annual Technical Conference and Exhibition.

Early tests using familiar chemicals and delivery methods have been reported in which the cost and the technical challenges associated with running a test are relatively low.

“Chemicals are something to do in the here and now that can potentially offer quick results,” said David Schechter, a Texas A&M University associate professor who has been hearing from operators and chemical makers interested in reliable information on how chemical treatments work, and how to adapt them to local conditions.
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The oil drop in water (left) tightly adheres to a shale surface that is oil- wet. Adding surfactant to the water begins altering the surface, repelling the drop. More effective surfactants cause further separation (left to right). Source: Texas A&M University.

Operators are looking at ways to increase production using everything from large-scale gas injection to surfactants that free oil from the rock and ease its passage through ultratight pores.



Simulations run using rock testing data from Schechter’s lab predicted a significant production uptick with the right surfactant (SPE 187176).

“The gain is really strong initially, up to 24% early and up 8% over 3 years,” said Johannes Alvarez, who was a PhD student at Texas A&M University when he did the research trying to find an effective, affordable way to add production while fracturing without more water, sand, or pumping power.

Schechter is doing lab work for companies that are running field tests. One of them has performed trials that monitored approximately 50 wells based on lab work analyzing the influence of chemical additives and their likely effect in those reservoirs, Schechter said. “It is giving them 15–20% greater EUR [estimated ultimate recovery]. Improved production is observed early in the well life during the initial production phase, but the decline curve tends to remain higher for longer periods of time resulting in incremental EURs above that observed on wells with no chemicals,” he said.

xHRC contact angle testing, indicates that the technology exceeds current contact angles placing the potential of 30% - 40% greater EUR [estimated ultimate recovery].

The paper from BHP reported significant production gains in tests using a chemical blend developed in partnership with the University of Texas at Austin, said Chammi Miller, a research associate at the university who presented the paper at the SPE annual conference.

“Folks have been doing stuff in the labs for a few years, but I’ve only been hearing about people actually trying it in the field over the last few months,” said James Sorensen, principal geologist for the University of North Dakota’s Energy and Environmental Research Center, which is following the work to identify ways to add production in the Bakken formation. While early reports show positive results, experience with chemical EOR indicates that there is a steep learning curve, typically requiring a multi-well program costing several hundred thousand dollars per well to identify the formulations and the delivery methods that work where their wells are producing, Schechter said.

Engineers familiar with stimulating wells by breaking up rock using hydraulic force have a lot of questions about how adding about 2 gallons of chemicals for every 2,000 gallons of water can make a difference.

“Operators are asking, why does this work?” Schechter said, adding, “Chemical companies are saying, we do not know how to explain it to operators.”





It shouldn’t matter why it works; the bottom line is that Chemical companies are striving to increase revenue by adding additional value to the operators. In doing so, it provides an opportunity to offset commodity pricing and increase the return on investment by operators and chemical companies alike.

Those working on chemical treatments say the potential is great, but many companies remain focused only on maximizing production by drilling new wells. “As an industry we are not paying much attention to restoring our old wells,” Rainbolt said.

For anyone looking for a way to increase production from unconventional reservoirs using chemicals, surfactants are an obvious choice. This class of chemicals has long been used for EOR because of its unique ability to free oil by changing reservoir rocks that attract oil—oil-wet—into ones that attract water—water-wet.

In ultra-tight unconventional rock, surfactants have the added value of reducing the interfacial tension—the force that resists the flow of oil when the rock surface is oil-wet. Adding a surfactant can create a water-wet surface on the wall of tight passageways to help expel oil and imbibe water- containing surfactant.

This will help improve recoveries, said Alvarez, who is now a reservoir engineer for Chevron. Schechter’s lab at Texas A&M tested multiple types of surfactants and they all delivered “better results than water alone.” The next question was: Which one worked best? With thousands of surfactants to choose from, and many effective blends, that is a tough one to answer. Simulations by Texas A&M University showed that adding a small volume of surfactant in the fracturing fluid mix could raise production by 24% early on and by 8% over 3 years. Source: SPE 187176.

A recent paper on its testing program highlighted the lab tests it uses to measure how particular surfactants alter the wettability prior to core tests and how much oil each surfactant can remove from a rock sample.

In that round of testing, the most effective surfactants were the ones classified as cationic—the head of the molecule attaches to oil-wet surfaces, displacing oil, while its tail attracts water. Others tested were anionic with the head and tail functions reversed.







Inject enough surfactant and the surface’s wettability flips from oil-wet to water-wet. What works best depends on the sort of rock and reservoir conditions. And the amount delivered to the reservoir has to be sufficient.

Equal concentrations of each surfactant—2 gallons of surfactant per 1,000 gallons of water—were compared using a handful of tests to measure their results.
That concentration was used because Schechter said it is generally effective. Using more than that is not likely to be cost-effective and using less (0.5/1,000 gal) is useless. “If they are cutting corners, they might kill the whole process” by ensuring the experiment will fail, Schechter said.
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Given the data presented by JPT and the arguments that suggest surfactants are key ways to increase production in initial recovery by introducing it in the frac phase as well as later in the well’s production stages, it makes sense that xHRC is the “game-changer” that the industry is searching for.

Added value is something that is used extensively in our industry when speaking of new technologies and sales pitches on a daily basis.
However, there has never been a truer statement than when referencing xHRC and the added value that brings.

Tests conducted by a Texas A&M student in Dr. David Schecter’s lab, xHRC achieved a contact angle of 142° on an Eagle Ford Shale Core Sample. (xHRC-10 at 2.0 gpt treatment rate)





Another independent lab test conducted by, Assure Oilfield Testing (AOT) Report#- PE-CA- 09262017-D1 with core samples from the Eagle Ford Shale provided by BP to compare the contact angle results from the Texas A&M student’s results in the oil phase to results using the gas phase testing the following results were achieved.

Contact Angle & IFT Results

MKO-CA-1 Test Footage
Post 2hr Static – Dynamic Contact Angle Test
Tap Water Baseline on Eagle Ford Shale
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MKO-CA-7 Test Footage
Post 2hr Static – Dynamic Contact Angle Test
Tap Water + 2.0 gpt xHRC-25 on Eagle Ford Shale
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xHRC lowers contact angle and Interfacial Tension as a standalone treatment. Additionally, xHRC when paired with compatible traditional chemistries enhances the technology increasing productivity and ROI.

“We tested XHRC to see if it really does all that Shawn promises. Within several weeks all the algae was gone. Our water typically has a milky color, but now it looks like drinking water. And our oil production spiked up about 75% during the month we tested it. To invest in one product that increases oil production, reduces sediment and prevents corrosion improves ROI up-front and long-term.”  
 
 —Drew Prentice,  President/CEO, Blackbird Energy




“I personally tested xHRC in a damaged well that was liquid blocked near the well bore allowing no flow. After adding 500 gallons of 33% active solution to the surface, we saw flowing pressure changes from a 10,000’ well by altering the productivity of the formation. We’re continuing to collect measurements from this well but early testing shows an average of 12.5 barrels fluid per day for the first 16 days.”

—B.J. Drehr, South Texas Consultants
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Impact of Contact Angle on Oil Recovery
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Contact Angle & IFT Comparison of xHRC & xHRC-25 Tap Water Solutions
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