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SWAGELOK® COMPRESSED GAS LEAK 
DETECTION SERVICES 
Swagelok Compressed Gas Leak Detection Services is a service program offered by Swagelok and its 
global distributor network in which we use our industry expertise in fluid system design to help improve 
compressed gas performance at your facilities. 

A Swagelok Compressed Gas Leak Detection Service advisor serves as your partner and trusted 
advisor to troubleshoot compressed gas-related problem areas that may exist at your facilities.  

 

 

 

 

 

 

 

 

DISCLAIMER 
The contents and information provided in this report are meant to provide general information to 
interested parties. Neither Swagelok Company nor any of their employees make any warranty, express 
or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness 
of any information, apparatus or process disclosed. Moreover, Swagelok Company accepts no 
responsibility for any omissions or deletions relating to this report. The information within this report is 
deemed entirely CONFIDENTIAL by Swagelok Company and may not be copied, shared or given to 
any other outside parties except those directly involved with the project as set forth in the report. A formal 
agreement, executed between Swagelok Company and the Customer, set forth the rights, duties and 
obligations of each respective party prior to commencement of any work. 
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EXECUTIVE SUMMARY 
Swagelok engineering team members conducted a Compressed Gas Leak Detection program for the 
SITE NAME. The goals were to determine the compressed gas leakage rate, review existing 
benchmarks/conditions, and determine a road map of correction for improvements in energy, reliability, 
operation, safety, and production. The Compressed Gas Leak Detection team met with SITE CONTACT. 

BACKGROUND 
Swagelok Compressed Gas Leak Detection Services evaluated these areas at SITE NAME: 

• CNG, Hydrogen, Carbon Dioxide, Nitrogen, and Air systems for: 
o Units 3A and 3B 
o Units 2A, 2B, 2C, 2D, 2E, and 2F 

• CEMS Shack for all units 

Swagelok’s investigation determined that the yearly cost of all leakage is $507,365. The following table 
breaks down the source and cost of each leak.  A number of changes must occur in many areas to 
accomplish the goal of minimal leakage specified by SITE NAME.  Leaks are categorized on the report 
by the area in the facility where they were detected, the type of gas, estimated CFM and annual losses. 
This will allow the facility to identify the high priority repairs. All detected leaks in the field were tagged 
with an identification number, which will allow the facility to quickly and easily locate the appropriate 
leak. 

Compressed Gas CFM Dollars Number of Leak 
Points 

Carbon Dioxide 36.3 $278,041 15 

CNG 85.6 $157,391 57 

Clean Dry Air 237.5 $41,075 89 

Hydrogen 2.7 $25,644 9 

Nitrogen / NOX 5.5 $5,215 8 

Total 367.6 $507,365 178 

 

Root cause analysis needs to be part of the compressed gas leak detection program, and the facility 
should implement changes to the current system to eliminate leakage. Several areas have a high level 
of leakage due to component failures, improper installation, and/or product selection. The facility should 
focus on these areas when implementing changes. Please contact Swagelok if we can be of further 
assistance on any items in this report. 
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FINDINGS AND RECOMMENDATIONS 
The program identified several areas for improvement: 

• Threaded connections, tube fittings, valves and regulators have the highest number of priority 
items. Valves include manifolds, ball valves, and relief valves. An analysis should be done to 
repair or replace these items. 

• Unit 2 Fire Suppression Systems all had leaks. Due to the cost of CO2, these should be given 
a priority. Target areas for improvement include the panels on the north end of the tanks and 
relief valves on the top of the tanks. 

• A large number of high priority leaks are on the CNG system due to the higher cost per CFM.  
Many of these were located on the coalescing filter systems in Unit 2. Leaks were found on 
valve manifolds, threads, fittings, and regulators. Improvement in this area will reduce gas 
expenditures and improve system performance. 

• Several ball valves in the off position with threaded caps on the outlet were found to be leaking 
through the valve and the cap.  Most of these were on the CNG system. These valves should 
be evaluated to need, and repair/replace. 

• Large volume air leaks were found on every unit near the collector cabinets. This system 
included 1” threaded pipe fittings. Over 75% of these connections were leaking 

Based on the program’s findings, recommended action items are as follows: 

• Training on the selection and installation of threaded and fitting products can greatly reduce the 
number of leaks in a facility. Swagelok offers certified training for proper installation, break and 
remake, and use of gap inspection gauges to assure proper tightening. 

• Consider the use of small bore tubing systems to replace threaded pipe systems from ½” to 2”.  
This will reduce the number of potential leak points, improve flow, and reduce cost. 

• Root cause analysis must be part of the compressed gas leak detection program, and the facility 
should implement changes to the current system to eliminate leakage.   
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PROCESS 
INTRODUCTION 
The process of performing a compressed gas leakage service begins in the hands of a dedicated 
Swagelok engineering professional working with your facility team. The capabilities of this compressed 
gas leak detection expert encompass design, problem solving, training, and project management. The 
skill set brought forth is applicable to both the finite analysis of system components and the assessment 
of a complete system.  

No two facilities are identical. With this in mind, Swagelok’s field personnel work with your organization 
to establish a customized framework for reliability and performance improvement. Swagelok works as a 
team with your personnel to define and establish the necessary benchmarks, flexibly tailoring the 
project’s parameters to fit the facility’s changing needs. 

Swagelok certified engineers used a UE Systems UP9000KT ultrasonic detector. Leaks were verified 
using Swagelok Snoop liquid leak detector where possible. SITE NAME facility team witnessed the 
survey and took pictures to documents leaks. 

TASK LIST 
The Swagelok report lists and prioritizes opportunities for corrective action and includes the cost savings 
potential for each improvement. The total costs for achieving energy savings may include expenditures 
or investments in the following areas: 

• engineering; 

• design development and written specifications; 

• requests for quotation (RFQ); 

• purchasing the needed components; 

• installation, mechanical, and electrical; 

• commissioning; and 

• training. 

Therefore, each task is listed as an item and is all-encompassing, providing a complete view of the 
opportunities. 
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SURVEY GOALS 
A. Compressed gas leak detection program 

1. Compressed gases to focus on during the program: 

a. CNG 

b. Hydrogen 

c. Carbon Dioxide 

d. Nitrogen 

e. Compressed air 

2. Tag each leak location 

B. Determine the following items: 

1. Leakage location 

2. Device leaking 

3. Estimated volume of the leakage 

C. Final report  

1. Compressed gas leakage printouts 

2. Suggested improvements to the compressed gas system to prevent further leakage  

3. Benefits of improving the system 

a. Energy  

b. Reliability 

c. Safety 

d. Performance improvements 
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COST OF COMPRESSED GAS 
Knowing the correct cost of the different compressed gases is very important to all facility personnel. All 
calculations are based on electricy estimates and gas prices given to us by SITE NAME. The below 
table provides the information that Swagelok used as the basis for its calculations. 

Estimated Electricity and Gas Costs 

Utility Cost Unit 

Electricity $0.10 per kWh 

Air $0.33 per 1,000 cu. ft. 

Nitrogen $1.81 per 1,000 cu. ft. 

Carbon Dioxide $14.59 per 1,000 cu. ft. 

Hydrogen $18.20 per 1,000 cu. ft. 

CNG $3.50 per 1,000 cu. ft. 

 
YEARLY COST OF LEAKAGE 
The leak detection program found 178 leaks, and attributed to a total loss of $507,365.11 per year. 

 

RECOMMENDATIONS 
Immediate action should be taken to repair the largest leaks (P1). Carbon Dioxide (CO2) and Natural 
Gas (CNG) leaks have a higher cost than air.  Focus on the Fire Suppression Systems and Coalescing 
Filter Systems should also take priority. Leaks were found on all units in these areas. Repairs should 
not be made while the system is under pressure; as this could be dangerous to employees and 
components.  The below table gives you a breakdown of the number and cost of the leaks. 
 

Item Number of Leaks Cost 

Repair P1 leaks 59 $441,442 

Repair P2 leaks 60 $48,596 

Repair P3 leaks 59 $17,327 

Total 178 $507,365 
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Annual Leak Detection Program: 

In order to continue progress towards a leak free facility, SITE NAME should consider implementation 
of a regular leak detection program. This includes annual energy surveys and training.  Annual surveys 
will verify corrective action taken from previous surveys, help to locate new leaks; and will also create 
an annual metric, by which to measure improved system performance and/or minimize leakage costs.  

Fitting Installation Training: 

The number one cause for leaks on Swagelok tube fittings is improper installation. Swagelok offers 
customized on-site training based on customer needs. Our Swagelok Certification training is a hands-
on, eight hour course that covers tubing, fittings, threads, and advanced tube bending.  Based on the 
site survey, I would recommend our four hour course that covers everything in the eight hour course 
except the tube bending. Most tubing used in the facility is flexible and does not require tube bending.  
A quote for 10 associates is included as part of this survey. 

Unit 2 Fire Suppression Systems: 

With the high cost of carbon dioxide, leaks associated with the fire suppression system should be a high 
priority. There were two main areas with leaks on multiple units. 

The relief system had two leaks that will require repair or replace of the relief valve. Swagelok 
proportional proportional relief valves are one option that are reliable and can be easily rebuilt if needed.  
A major focus of this survey was to determine nitrogen losses. 

The gauge panels all had multiple leaks.  Routine checks and maintenance of these panels will prevent 
costly leaks. Repeat causes for the leaks include unnecessary use of threaded fittings, improper 
installation, and intermixing of tube fitting components. Swagelok can offer a custom assembly to replace 
the leaking panels. 

Unit 2 Coalescing Filter Systems: 

Several leaks were found on each unit.  Repeat areas for leaks included the valve manifold, gauges, 
threaded connections, regulators, and fittings.  Causes include improper installation, intermixing, and 
excessive use of threaded connections.  Improved maintenance and product selection will decrease 
costly leaks in this area and improve system reliability.  A major concern is the number of regulator 
bodies leaking.  Several manufacturers had severe leaks at connections, gauges, and body flanges. 
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Area and Condition Image Recommended Solution 

Fire Suppression System 

Leaks on panels, valves, 
and pressure relief were 
found on every system in 
Unit 2.  Panels and valves 
need to be repaired or 
replaced. 

 

 

Replace leaking relief valves, 
valves, panels, and connections 
with a more leak resistant product.  
Consider selecting a single 
supplier for this application to 
maximize discount.  A quote has 
been provided for Swagelok 
options. 

Estimated Replacement Cost: 
$51,165.72 

Estimated Leak Savings: 
$278,040.52 

CNG Valve Manifolds 

We found several manifolds 
that had severe leaks on the 
valves, threads, and fitting 
connections.  Threaded 
connections tend to have 
the highest leak rate on 
most surveys.  Various 
brands were noted 
throughout the facility.  All 
brands had leaks.  

Replace all leaking connections 
with a more leak resistant product.  
Eliminate threaded connections 
when possible.  Reduce the 
number of connections and leak 
points when possible.  A quote 
has been provided for a Swagelok 
option. 

Estimated Replacement Cost: 
$7,042.08 

Estimated Leak Savings: 
$61,595.25 
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Area and Condition Image Recommended Solution 

Regulators 

We found 9 regulators that 
had leaks at connections, 
gauges, or bodies.  These 
were found throughout the 
facility.  There may be more 
of these leaking regulators.  
Picture shows one case of 
what was in use and leaking. 

 

Locate and check all regulators like 
this for leaks.  Replace all leaking 
regulators with a more leak resistant 
product.  A quote is attached for a 
Swagelok option. 

Estimated Replacement Cost: 
$4,124.43 

Estimated Leak Savings: 
$13,150.15 

Ball Valves with Caps 

We found 8 pieces of 1” 
welded ball valves off the 
main gas line with leaks.  
These valves were closed 
with a pipe cap threaded onto 
the outlet.  In spite of this, 
there were several leaking. 

 

Determine need for valves.  Some 
may be eliminated.  Remove, repair, 
or replace leaking valves with a more 
reliable valve and connection.  A 
quote is attached for Swagelok 60 
Series ball valves. 

Estimated Replacement Cost: 
$3,755.60 

Estimated Leak Savings: 
$20,671.27 

Small Bore Tubing: 

We found severe leaks on 1-
2” pipe systems for air.  In 
spite of the low cost, these 
leaks add up. Leaks like this 
contribute to moisture build 
up and pressure drop.  
Further investigation of the 
air system could find more 
leaks throughout the plant. 

 

Schedule Swagelok presentation 
with maintenance and engineering 
on small bore tubing systems.  
Provide cost for highest priority 
location to determine feasibility. 

Estimated Replacement Cost: 
$7,166.22 

Estimated Leak Savings: 
$14,030.60 

 

 



  

  
13 
 

 

APPENDIX A: VALIDATION  
SITE NAME has invested the money and time to begin the process of understanding and improving the 
compressed gas system. This is a major undertaking by the facility. A key factor in any program’s 
success is validating the compressed gas leakage correction program. Swagelok is committed to 
ensuring our clients achieve an ongoing and successful compressed gas leakage management 
program. The following details the validation process. 

Validation Process 

Start date for the validation process (date the report is delivered to the facility) 

1. Six-month site visit after the report is delivered to the facility 
a) Swagelok engineer to review the progress on implementing the task list 
b) Set the new benchmarks to be achieved 
c) Update the report to reflect the changes that have occurred 
d) Establish any new goals if necessary 
e) Document the effects of implementing the opportunities 
f) Provide report on the site visit 

2. Twelve-month site visit after the report is delivered to the facility 
a) Swagelok engineer to review the progress on implementing the task list 
b) Set the new benchmarks to be achieved  
c) Update the report to reflect the changes that have occurred 
d) Establish any new goals if necessary 
e) Document the effects of implementing the opportunities 
f) Provide report on the site visit 

3. Annual site visit 
a) Swagelok engineer to review the progress on implementing the task list 
b) Set the new benchmarks to be achieved 
c) Update the report to reflect the changes that have occurred 
d) Establish any new goals if necessary 
e) Document the effects of implementing the opportunities 
f) Conduct Compressed Gas Leak Detection Survey 
g) Provide report on the site visit 
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APPENDIX B: LEAKAGE SUMMARY  
A summary of all leaks detected is provided for your convenience. Leaks are categorized by types of 
connections, connection size, and facility location. The below graphs show the total number of leaks in 
blue and the high priority leaks in red for the connections and facility areas. 
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Company: SITE NAME       City: NAME 
Type of Facility: Power       State: Florida   
Company Personnel Involved:            
Signature of Customer Representative:               
Distributor:   Swagelok Central and South Florida           
Distributor Personnel Involved:        

           
           

TYPE OF CONNECTION QUANTITY LEAKING PERCENT OF TOTAL PRIORITY QUANTITY 

PIPE THREAD 72 40% 17 
TUBE FITTING 65 37% 25 

VALVE 23 13% 15 

REGULATOR 9 5% 3 
FILTER 3 2% 0 

ACTUATOR 2 1% 0 
MISCELLANEOUS 3 2% 2 

GAUGE 1 1% 1 

    

CONNECTION SIZE QUANTITY LEAKING PERCENT OF TOTAL PRIORITY QUANTITY 

1/8" - 1/4" 44 25% 12 

3/8" - 3/4" 87 49% 27 
> 1" 44 25% 14 

N/A 3 2% 2 

           

TUBE FITTING BRAND QUANTITY CHECKED QUANTITY LEAKING PERCENT LEAKING 

PARKER 168 33 20% 

SWAGELOK 822 18 2% 

INTERMIX 11 5 45% 

UNKNOWN 2 2 100% 
HY-LOK 18 2 11% 

HAMLET 2 2 100% 
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APPENDIX C: YEARLY COST OF LEAKAGE 
This report is directly from the Ultrasonic data recorded during the survey. Each data point calculates 
the volume (SCF) and cost based on the gas, system pressure, decibel reading, and gas price per 1,000 
scfm. The facility area and leak location have been added.  Each leak was tagged and numbered with 
pink tape.  None of the leaks were repaired during the survey. 
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APPENDIX D: TECHNICAL INFORMATION 
These are the quotes and technical data for the following items: 
 

• Quotes for: 

o Solution 1 

o Solution 2 

o Solution 3 

• Technical Info for: 

o Proportion Safety Relief Valve 

o Pipe Socket Valve 

o Tube Fitting Valve 

o 5 Valve Manifold 

o KPR Regulator 
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APPENDIX E: COMPRESSED GAS LEAKAGE DATA 
SHEETS 
These are the data sheets used to collect the information during the survey. We always had an SITE 
NAME employee present to witness the entire survey. SITE NAME employees varied over the three 
days. 
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When selecting a product, the total system design must be 
considered to ensure safe, trouble-free performance. 
Function, material compatibility, adequate ratings, proper 
installation, operation, and maintenance are the 
responsibilities of the system designer and user. 

All service marks and trademarks shown are registered by Swagelok Company 
unless otherwise noted. © 2017 Swagelok Company, October 2017.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Swagelok Central and South Florida  
5906 Breckenridge Parkway Suite A 
Tampa, FL 33610 
Phone: 863-425-3222 
info@florida.swagelok.com 
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