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Intro and General Plant 
Diagram  

Kube Engineering 

 

It is the goal of Kube Engineering and our Principals and suppliers are to provide top rated equipment in order to make sure the pro-
duction system is optimal, Minimize Operation Expenditures (downtime, and maintenance or the time it takes), enhance safety and 
provide a high return of investment.   
 
OPEC controls the majority of feedstock crude oils, and the price-driven commodity demands cross-the-board cost-cutting measures. 
Refineries often look to areas which they can increase margins and reduce cost.  With the trend in American refineries to product 
more highly acidic oils  corrosion control becomes a major focus which we work diligently together in order to extend the economic 
life of existing refineries.  
 
The following application guide will assist with products, applications and services which Kube Engineering may assist in order to 
meet your needs and demands.  
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Corrosion and 3rd 
generation pH sensors Corrosion 

Kube Engineering 

 

Areas of Corrosion Impact: 
A standard refinery may have upwards of 3000 processing vessels of different sizes, shapes, forms, and function.  In addition, there 
could be 2000 miles of pipeline, ranging from 4” diameter to 30” diameter, of which a great share is inaccessible.  
 
Water-related Corrosion: 
A generated wastewater, Crude oil desalting and distillation processes create a considerable amount of wastewater.  Within the wa-
ter, you can find accelerative corrosive components such as H2S, CO2, chlorides, and high levels of dissolved solids. 
Another area of concern is cooling water.  Corrositivity varies greatly on the process, but is dependent on the dissolved solids and 
gases in the cooling water, including chlorides, oxygen, dissolved gases and microbes.  Lastly temperatures of the water can affect 
corrsivity. 
 
Processing-Related Corrosion: 
The top portion of crude unit has Hydrochloric acid, formed by the hydrolysis of calcium and magnesium chloride. When crudes 
release Carbon Dioxide, it usually contains a high content of naphthenic acid. Sour crudes release Hydrogen Sulfide. 
 
Naphthenic Acid Corrosion: 
The high temperature in the distillation units have Naphthenic acid and sulfur compounds. Other applications which can be affected 
are crude feedstock heaters, furnaces, transfer lines, feed and reflux sections of columns, atmospheric and vacuum columns, heat 
exchangers, and condensers.  
 
Sulfur: 
At high temperatures like the furnaces and transfer lines, the presence of naphthenic acids increase the severity of sulfidic corrosion. 
Usually at a 0.2 percent and higher level can be corrosive to carbon and low-alloy steels from 450deg F to 850 degF.  
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Application Guide Analytical 

Kube Engineering 

 

Cooling Water Control: 
Monitoring the  continuous water recirculation via pH and conductivity in order to minimize corrosion and protect the equipment. 
When the conductivity becomes too high, the controller initiates the opening of a blowdown valve. A small amount of sulfuric acid is 
added to increase the pH so calcium carbonate is less soluble. For high levels of suspended solids, a toroidal conductivity sensor is 
used. Warm water and air provides the opportunity for biological growth, thus chorine or bromine are added.  Ozone is a powerful 
alternative treatment to chemical addition.  We use a dissolved oxygen sensor for continuous measurement between 0 and 10 ppm. 
 
 

Leak Detection with pH 
Leakage of the cooling water in to the process is a source of contamination.  An application is the cooling water into the stream con-
densate. This can be done by utilizing a differential pH. One before the potential leak source and one after. For high sensitivity pH 
we use an optical ppb sensor; samples with low conductivity below 10 us/cm. Whereas a normal pH level detection can utilize our 
industrial standard sensor. 
 

Leak Detection within Heat Exchangers: 
Heat exchangers are used throughout a refinery to capture waste heat for reuse. These can be found in the desalting process, waste 
water treatment, desulphurization process and boiler water. The bare carbon steel tubes found in heat exchangers, condensers and 
other heat transfer equipment can be corroded.  Each corrosion cell creates a pit for bacterial  buildup and fouling. Utilize the differ-
ential process by one pH sensor at the inlet of the heat exchanger and a second at the outlet. We can measure process conditions via 
acid or base conditions and isolate possible leaks. Toroidal conductivity can be used between the steam tram off the heat exchangers 
and before the condensate hold tank. 
 

pH Control reducing corrosion in crude unit overhead: 
Distillation columns used to separate light components and heavy components produce a high acidic water which is dropped out in a 
separator vessel.  This water is passed through a condenser. This corrosive water can attack metal process equipment, especially in 
the upper portion of the crude tower, overhead piping, condensers and accumulators.  
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Application Guide Analytical Applications 

Kube Engineering 

 

Waste water from Separators: 
Waste water may contain insoluble oil, sludge and soluble components. pH control is applied at the outlet of the separator to enhance 
the efficiency of secondary treatment.  We use a easy change system or a self cleaning process in case the sensor is coated with 
emulsified oil. 

Turbidity in Water/Wastewater: 
Turbidity is a measure of the clarity of a liquid, which is impacted by microscopic particles suspended in the liquid. Turbidity is a 
primary measurement in wastewater treatment and is used to control of ameliorate both organic and inorganic pollution elements 
discharged by industrial waste streams.  Industrial applications would include: 
 sulfur compounds in scrubber discharge and solvents 
 Particles in cooling towers 
 Suspended inorganic in distillation units 
 Suspended material including brine and lead compounds in oil 

Sour Water Strippers: 
Stripping H2S from water utilizes a gas stream to force the H2S and NH3 our of a solution and into the gas phase.  This stream is 
process by a sulfur recovery unit allowing the water to be reused as process water or released to waste. pH in sour water is a problem 
for most sensors as the temperatures must be maintained at high levels to insure gas removal and the presence of H2S can poison and 
plug most reference cells. Historically the double junction references would die within a day or less when the sulfide, cyanide or am-

monia levels are too high.  
 
 

Sodium Bisulfite Absorber: 
pH is utilized to monitor the value on a Sulfur Dioxide absorber.  The chemical composition is approximately 20-30% Sodium Bisul-
fite, 4% Sodium Sulfite and the balance is water.  In most cases, pH sensors are used to catastrophic failure.  We utilize an industrial 
BAT pH cartridge with a hot tap sheath for ease of probe replacement.   

Micro Organism (oxygen scavengers) water injection 
 
This application is monitoring the Oxygen content (or lack of) in water which is used as a return in deep well drilling to prevent ex-
plosive atmospheres.  The 4401 monitors TRACE level oxygen LLD Dissolved 1.0 ppb +\- 0.4ppb and gas 500 ppb.  Utilizes a sta-
ble decay based method and minimal calibration requirements: 3 to 12 months. Unaffected by pressure or flow and does not consume 
local oxygen.  
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Analytical Applications 
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Special Actuation/valves  

Kube Engineering 

 

Full line of control valves for drop-in replacements.  V100 full port control valve. E-Body, D-Body as well 
as HPS/HPAX high pressure applications. 
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Actuation and Valves 
Well Head 

Kube Engineering 

 

Application Guide Misc Equipment 
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Miscellaneous Equipment 
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Actuation: 
A combination of electric (explosion proof) and pneumatic actuators which go on various valves throughout the plant.  We offer high 
temperature (450 degF) pneumatic actuators, explosion proof electric actuators and electric explosion proof spring return actuators. 
 

Actuation and Valves Well Head 

Kube Engineering 

 

The Asahi-America Quarter Master Chief Se-
ries 92 and WellMark Series 2020 is a proven 
system and ideal for use in well head control, 
in gas gathering systems to regulate flow, for 
CO2 and water steam injection systems as 
well as pressure separators. Suitable for water, 
gas and other liquid services.  

The Asahi-America’s Quartermaster Chief  
series 92 and Taylor Choke Valve series 
MDI and MDA are also widely used. 

Applications: 
1) Well Head tester, operates the valve for reject 
2) Tank heater control valves, in the steam loop controlling the steam for tank heating 
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Pipeline  

Kube Engineering 

 

Delayed Coker Switch Valve 
The switch valve diverts coke flow from the heater to drums. 
MEA enhances the operation with automation. Precise control 
of the position of the plug prevents improper seating. Automa-
tion extended the life of the valves and reduced repair. 
Used on the Wilson-Snyder and Velan valves. 

ODORANT INJECTION– Natural Gas Transmission 
The Max Machinery  flow meter is used for precise additive  injection dosing  of Mercaptan 
organosulphurs.  Typical doses translates to 1-200 cc/min depending on the natural gas ve-
locity.  
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Other Products Chemical Injection 
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Max Meters Widely Specified for ENHANCED RECOVERY ADDITIVE applications. 
The wide rangeability and low flow accuracy capabilities of MAX-Meters have resulted in MAX- specified systems 
for many down-hole additive applications.  The application profiles vary widely over a long list of chemicals used 
in enhanced recover operations.  Extremes in pressure, viscosity and flow range are not a problem.  
 
The high resolution and wide operating ranges available in all MAX flow meters, makes them uniquely suited to 
record and control the flow rate of drag reducers, foamers and defoamers.  Intermittent flow and low flow rates do 
not detract from the accuracy of the Max, positive displacement meters. 
 
Since the additive component changes (or otherwise adds certain desirable characteristics to) the final injection 
mix, the formulation must be precise.  Further, since this formulation is done "on-the-fly" (as opposed to batch 
processing), final product quality is dependent on highly accurate metering. 
 

MAX Equipment Specified:  Due to the low flow rates usually required, the MAX-213 and MAX-G004 meters are typi-
cally used.  Output signals range from frequency, analog, rate indication, alarm limits to closed-loop flow control  
 
Applications: Feedstocks (Shell), Friction Reducer (Conoco), Lube Oil Blends (Mobil, Chevron), Gasoline Additives (Mobil, Chev-

ron, Texaco) and Corrosion Inhibitors (ANR Pipeline). 

Wastewater Sampling 
Product: Sirco CVS 4200 indoor sampler 
Reason: For laboratory grab samples to test effluent 
Benefits: This is a vacuum technology and provides a very clean sample grab without prior contamination of previous sample. 
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Tank Farm/Structures  
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Tank Farm/Structures  

Kube Engineering 

 

TANK HEATER– Actuator con-
trols the steam valve for heat control on 
the tanks. 

Ross Valve 40DAWR Level Control. 
Purpose: To prevent exceeding a maximum 
preset storage pressure. Lets the process flow 
through the same line from storage to user 

Custom manufactured tanks with modern facilities implementing the 
latest fabrication procedures, state-of-the-art blasting and coating 
techniques.   

OIL THIEF- 
This device from CVS allows for oil sampling within 
a tank. 
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Off Shore Drinking Water 
and Process Water  

Kube Engineering 
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 Bulk Transfers 
 Waste Removal and Transportation 
 Sediment Removal 
 On-Site Chemical Storage 
 Decontamination Services 
  Clarifiers 
  Containment Areas 
  Storage Tanks 
 
Collection, transportation and recycling of settled solids. 
 Lagoon clean-out 
 Lagoon closure 
 Digester clean-out 
 Material transfer between lagoons or facilities 
 
EMERGENCY SERVICES 
 Chemical spills 
 Certified Confined Space Entry and Rescue 
 24/7 Emergency Response 
 Hazardous Material Acceptable 


