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Installation Topics HEATING BASICS

Heating Basics
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Presenter
Presentation Notes
Proper installation is the “first line of defense” against heating losses.
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Why We Heat Things HEATING BASICS
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Prevent Freezing

Frozen Sulfur Tail Gas Plugging

Presenter
Presentation Notes
Inappropriate heating can lead to plugging or freezing of process lines.



CLEAR VISION  │  SOUND STRATEGIES  │  SOLID PERFORMANCE

Why We Heat Things HEATING BASICS
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Prevent Corrosion

Corroded Tail Gas Pipe Sulfur Tank Sidewall Failure

Presenter
Presentation Notes
Inappropriate heating can lead to corrosion of process lines also.
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How ControTrace Works HEATING BASICS
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Presenter
Presentation Notes
ControTrace can be used as a viable solution to both of the afore mentioned problems.
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How ControTrace Works HEATING BASICS
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Process Temperature Maintenance

Presenter
Presentation Notes
ControTrace adds BTUs from a heating medium to heat the process.  The flow of heat from CT to process passes through the wall first, however.  ControTrace applications are typically of two types: liquid and gas.  Liquid applications typically focus on maintaining process temperature while gas process are typically heated to avoid condensation.
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How ControTrace Works HEATING BASICS
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Multiple Elements

Minimum Wall 
Temperature

Presenter
Presentation Notes
The spacing and positioning of ControTrace is very key to the effectiveness.  If spaced too far away, the minimum wall temperature, located in the middle of two ControTrace, could be lower than CSI engineers have allowed for.  This could lead to complications in maintaining the process temperatures as planned.  For vapor systems, the spacing is especially critical due to the sensitivity of the vapor condensing.
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Pipe Supports HEATING BASICS
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Depending on thermal requirements, some pipe supports may need to be heated

Like cooling fins, pipe supports 
take heat away from the process

Presenter
Presentation Notes
ControTrace systems have to make sure all parts of a pipe wall are at the minimum wall temperature, and sometimes, this requires the heating of pipe supports.  Pipe supports act like cooling fins and suck heat away from the process and pipe wall.
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Theory HEATING BASICS
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Proper installation is the key to good performance
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Installation Topics STEAM FUNDAMENTALS

1. Heating Basics

2. Steam Fundamentals

3. Standard Process

4. Panel CT on Pipe

5. Panel CT on Tanks

6. ControHeats

7. Quality Control
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Steam Fundamentals STEAM FUNDAMENTALS

Steam Fundamentals
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

50 psi

Steam
• Steam Condenses To Release Energy

• Condensation Collects at Low Points

• Drain Condensate From Low Points

45 psi

Presenter
Presentation Notes
As steam moves into a ControTrace element, it condenses into water.  This condensate is expected and planned for.  It is also the main source of energy transfer to the process line.

One key thing to remember when installing ControTrace is to always remember to “Supply High, Return Low”.  This rule is key to the success of the ControTrace system and in avoiding a large build up of condensate in the ControTrace pieces.

CSI engineers recognize and plan for a pressure drop throughout the ControTrace system.  Seeing that steam pressure and steam temperature are directly related, maintaining a proper pressure is essential.  
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam • Hoses must be looped downward

Presenter
Presentation Notes
Where is the condensate in this picture?  It is where you don’t want it- the ControTrace.  Therefore, hoses must be looped downward to avoid condensate from collecting in the ControTrace.  This allows for the condensate to collect predominately in the hoses, where little to no heat transfer to the system occurs.  Another commonly made mistake is to loop hoses directly out from the pipe horizontally.  This will result in the same problem as looping the hoses straight upward and should be avoided.
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Steam Fundamentals STEAM FUNDAMENTALS
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Not in CSI 
scope

-Contact CSI before performing circuit changes

Presenter
Presentation Notes
Sometimes, there will be equipment that is outside of CSI’s scope of work.  While this is acceptable, it is unacceptable to modify the ControTrace system to incorporate these unknown pieces without first contacting CSI personnel.  By adding unaccounted for items to the ControTrace system, there will be un-engineered for pressure drop problems which leads to lower pressures and lower ControTrace temperatures.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam
• Even returns need a P trap

Presenter
Presentation Notes
Every hose needs to have at least a slight downward loop to create a P trap.  CSI acknowledges that often hoses have to be run over walk ways or around some unknown plant systems.  Often this is acceptable, but the CSI standard is to allow at least 4 inches of downward drop immediately after exiting the ControTrace before running the hose over anything.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam

Typical CH Connections

Presenter
Presentation Notes
CSI also manufactures aluminum jackets for valves, fittings, instruments, etc called ControHeats.  These jackets have several different connection set ups and connecting them correctly is pivotal to proper performance of the ControTrace system.  ControHeats can have connections in a vertical, horizontal, and offset positions.  Again, it is essential to always supply high and return low, similarly to the ControTrace elements.  Please note that connections that are in the horizontal position can be hooked up in either set up as one is not higher than the other.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam

Presenter
Presentation Notes
It is important to always supply high and return low.  It IS ok to overlap hoses to accomplish this.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam

Presenter
Presentation Notes
ControTrace also comes in what is referred to as ControTrace panels.  These panels are simply single element ControTrace elements headered together.  With these panels, it is still important to supply and return low.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam

Top of pipe

Presenter
Presentation Notes
Often, there will be ControTrace panels on each side of a pipe.  These are typically labeled with which side of the pipe they are on, e.g. “CT-101-WEST” and “CT-101-EAST”.  It is important to install these on the correct side of the pipe as it may lead to incorrect hose connections.
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Steam Fundamentals STEAM FUNDAMENTALS
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Supply High, Return Low

Steam

Presenter
Presentation Notes
Installing the wrong panel in a wrong position may lead to a forces supply LOW, return HIGH.  Remember, you always want to supply HIGH and return LOW.
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Installation Topics STANDARD PROCESS

1. Heating Basics

2. Steam Fundamentals

3. Standard Process

4. Panel CT on Pipe

5. Panel CT on Tanks

6. ControHeats

7. Quality Control
22
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Installation Instructions STANDARD PROCESS

Standard Installation
Process
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Presenter
Presentation Notes
Just incase you forget these steps, these are included on the side of every installation drawings

BASIC STEPS:
Use System Isometric to Determine Location of EachControTrace Element
Dry Fit ControTrace Elements to Check for Accuracy of Fit
Apply Heat Transfer Cement
Secure ControTrace to Pipe with Stainless Steel Banding
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Gather Tools STANDARD PROCESS
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Only basic tools are required for installation of ControTrace. The following tools are recommended: 

Tyvek Suit

Rubber gloves

5/8”-(x2)  3/4”   7/8”-(x2)  1-1/16” 1-1/8”  1-1/4”LevelTape Measure Markers

Banding Tool
Hammer

3” Putty Knife

Screwdriver

Channel 
Lock Pliers

Tin Snips

HTC

Banding Banding 
Clamps ¾” to 1½” Ton 

Come Along

Ratchet and 
Socket 7/8”

Wrenches

Presenter
Presentation Notes
As the HTC is very messy, the Tyvek Suit and gloves are recommended, but not required, for applying HTC. 
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Installation Instructions STANDARD PROCESS
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Presenter
Presentation Notes
This is a typical drawing from CSI.  When possible, CSI draws one CSI iso for every pipe iso. 
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Installation Instructions STANDARD PROCESS
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Presenter
Presentation Notes
Important information, including CSI contact information, is listed in the title block of the drawing.
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Drawing Title Block STANDARD PROCESS
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Installation Instructions STANDARD PROCESS
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Presenter
Presentation Notes
This is a typical drawing from CSI.  When possible, CSI draws one CSI iso for every pipe iso. 
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Hose Schedule STANDARD PROCESS
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Presenter
Presentation Notes
Hoses that are not used on a certain drawing have a “-” in the quantity section of the hose table.
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Installation Instructions STANDARD PROCESS
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Presenter
Presentation Notes
This is a typical drawing from CSI.  When possible, CSI draws one CSI iso for every pipe iso. 
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ControHeats STANDARD PROCESS
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Presenter
Presentation Notes
Every ControHeat has a unique tag number.  The break down of the shown CH label, CH-700330-2802, is as follows:

CH- ControHeat
700330- CSI Pattern Number
28- Drawing Number
02- Line Sequence
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Installation Instructions STANDARD PROCESS
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Hardware STANDARD PROCESS
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Presenter
Presentation Notes
Also included on every drawing is a list of all hardware needed for installation.
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Installation Instructions STANDARD PROCESS
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Design Data STANDARD PROCESS
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Presenter
Presentation Notes
Included also on every drawing is a table with all the line specs.
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Installation Instructions STANDARD PROCESS
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Presenter
Presentation Notes
Just in case you forget these steps, they are included on the side of every installation drawing.

BASIC STEPS:
Use System Isometric to Determine Location of Each ControTrace Element
Dry Fit ControTrace Elements to Check for Accuracy of Fit
Apply Heat Transfer Cement
Secure ControTrace to Pipe with Stainless Steel Banding
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Installation Guide STANDARD PROCESS
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Presenter
Presentation Notes
Just in case you forget these steps, they are included on the side of every installation drawing.

BASIC STEPS:
Use System Isometric to Determine Location of Each ControTrace Element
Dry Fit ControTrace Elements to Check for Accuracy of Fit
Apply Heat Transfer Cement
Secure ControTrace to Pipe with Stainless Steel Banding
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1. Dry Fit STANDARD PROCESS
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CT-2801-EAST

028319-DWG-28

Presenter
Presentation Notes
Dry Fit- First you have to locate the correct piece.
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1. Dry Fit STANDARD PROCESS
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Presenter
Presentation Notes
Dry Fit- Once the pieces of ControTrace have been identified and located in accordance with the installation drawings, the pieces should be “dry fit” in position. This allows the correct spacing to be set between the elements and the overall system length to be verified to the as –built pipe.
During the dry fit process, imperfections on the pipe surface, such as excessive weld crowns and O.D. mismatch, should be corrected. This will ensure optimal contact between the Contro Trace and the pipe surface. NOTE: If weld seam exceeds 1/8” height, grind flush for optimal fit.
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2. Apply HTC STANDARD PROCESS
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Presenter
Presentation Notes
Apply HTC- Engineering's at CSI recommend a 1/8” MAX gap between pipe and ControTrace for optimal heat transfer.  Metal touching metal is ideal, so lots of HTC oozing out the side of each ControTrace element is good.
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2. Apply HTC STANDARD PROCESS
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Grade B Grade 1

• Used on ControHeats
• Used on ControTrace applications 
between 400°F - 750°F
• Water based (hardening)
• 15 – 60 minute working time
• Do not return excess to bucket

• Used on ControTrace only
• Maximum rated temperature of 
450°F
• Petroleum based (non-hardening)
• Can reuse excess

Presenter
Presentation Notes
HTC is used to attach the ControTrace to the pipe.  It is very similar to pipe dope and is very messy.



CLEAR VISION  │  SOUND STRATEGIES  │  SOLID PERFORMANCE

2. Apply HTC STANDARD PROCESS
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Presenter
Presentation Notes
A 3” putty knife is supplied by CSI for application of HTC onto ControTrace.  While 1/8” of HTC is recommended it is good practice to apply it about ¼” thick. 
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2. Apply HTC STANDARD PROCESS
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3. Fasten STANDARD PROCESS

45

Presenter
Presentation Notes
Apply HTC- Engineering's at CSI recommend a 1/8” MAX gap between pipe and ControTrace for optimal heat transfer.  Metal touching metal is ideal, so lots of HTC oozing out the side of each ControTrace element is good.
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3. Fasten STANDARD PROCESS
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Presenter
Presentation Notes
It is recommended that multiple banding tools are used to help secure both ends of the ControTrace.
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3. Fasten STANDARD PROCESS
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Presenter
Presentation Notes
CSI suggests that pieces of ControTrace located on elbows be tackled on the short side first.  It is also essential that the ControTrace stay on the centerline to ensure a proper fit.
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3. Fasten STANDARD PROCESS
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On straight pipe sections:
• Work from center out
• 4’ MAX distance between banding

On pipe sections with elbows:
• Fasten elbow, short side, then long side
• 4’ MAX distance between banding

Presenter
Presentation Notes
If the ControTrace is a straight piece, apply the first banding in the middle of the piece. Apply banding at a maximum distance of 4’ working towards the ends of the ControTrace. Apply as many bands as needed to ensure proper fit.

If the ControTrace is fabricated for a pipe fitting application, apply the first banding in the middle of the fitting. Next, apply banding at the edge of both tangents of the pipe fitting. Finally, apply banding at a maximum of 4’ on the straight section working towards the ends.




CLEAR VISION  │  SOUND STRATEGIES  │  SOLID PERFORMANCE

Unacceptable Installation STANDARD PROCESS
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Presenter
Presentation Notes
It is suggested that the first piece of banding on elbows be used in the middle of the elbow.  This will help prevent what has happened here where the ends bowed out the middle of the piece.  Also, it should be noted that an unacceptable amount of HTC was used in this installation.
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Unacceptable Installation STANDARD PROCESS
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Presenter
Presentation Notes
In this installation, a gorilla weld, seen left, prevented the ControTrac e from fitting properly.  A come along was used in this case to pull the ControTrace closer to a correct fit.  Again, not the unacceptable amount of HTC used.
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Unacceptable Installation STANDARD PROCESS
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Presenter
Presentation Notes
Make sure to use enough HTC during installation.
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4. Insulate STANDARD PROCESS
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5. Install Hoses STANDARD PROCESS
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5. Install Hoses STANDARD PROCESS
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6. Connect The Circuitry STANDARD PROCESS
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6. System Test STANDARD PROCESS
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