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Experimental Results

Lessons Learned
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Conduct field testing of remote 
sensor leak detection systems

Systems developed with funding 
provided by DOE or OPS

“Demonstration” project, not an 
evaluation by DOE

TESTING PROGRAM OBJECTIVETESTING PROGRAM OBJECTIVE



En’Urga
ITT Industries
LaSen
Lawrence Livermore Laboratories 
(LLNL)
Physical Sciences Inc. (PSI)

EQUIPMENT PROVIDERSEQUIPMENT PROVIDERS



SYSTEMS TESTEDSYSTEMS TESTED

En’Urga

ITT

LaSen

LLNL

PSI

LLNL



Car Wash (SG 2)

B-1-20

wy 259

N

Scale:

0

0

1/2 Mi.

2500 Ft.20001500 1000500

1/4

NPR-3 Boundary
Primary Roads

LEGEND

i.

.

(Naval Petroleum Reserve No. 3)

Vortex LLC Project

2

11

14

10

2120

272829

3433

8
1718

7 9

10

3433

14
23 24

13

34
3

34

22

16

2526
2423

17
209

8

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2B

2C

3
4

2D

P2

P1

5

P3

6

2E

P5

RC4

RC5

RC6

RC7

RC9

RC10

RC11

RC13

RC14

RC15

RC16

RC17

RC18

RC19

RC12

RC8

RC6A

RC6B

RC9A

WS2

WS1

WS3

D1
D2

D3

D4

D5

D6

1F

ULS2

ULS1

PIPELINEPIPELINE

TEST TEST 
FACILITYFACILITY



P4

RC15

RC16

RC17

RC18

WS3

D6

M13

PIPELINEPIPELINE
CLOSEUPCLOSEUP



D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

TEST FACILITYTEST FACILITY

LEAK SITESLEAK SITES



TEST SITES



D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

TEST PLANTEST PLAN



D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

D1
D2

D3

D4

1F

ULS2

ULS1

Vortex LLC Project

2

11

14

10

3433

9

10

3433

34
3

34

16

Scale:
500' 1000'0

Scale:
500' 1000'0

2C

3
4

2D

P2

P1

5

6

RC4

RC5

RC6

RC7

RC9

RC10

RC8

RC6A

RC6B

RC9A

WS2

Car Wash (SG 2)

TEST PLANTEST PLAN



RESULTS RESULTS –– LEAKS FOUNDLEAKS FOUND
Summary of Leaks Detected by Each Equipment Provider



RESULTS RESULTS –– LEAKS FOUNDLEAKS FOUND
Instrumentation Sensitivity to Leak Rates – Bar Chart



RESULTS RESULTS –– LEAKS FOUNDLEAKS FOUND
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RESULTS RESULTS –– FALSE POSITIVESFALSE POSITIVES
“False Positive” Leaks Reported by Equipment Providers



Develop separate data collection 
areas for transmission- and 
distribution-based systems
Add more leaks
Industry advisors
Potential future test (August 2006)

LESSONS LEARNEDLESSONS LEARNED
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“Demonstration” vs. “Development”
testing
Detection of leaks below 500 scfh
Detection of minor leaks (0.02 scfh)
False positives
Accuracy/Cost tradeoff

TECHNOLOGY GAPSTECHNOLOGY GAPS



Remote sensing is on the verge of 
becoming a commercial commodity
Advantages are range and extent of 
search
Wrapping up funding of low-altitude 
remote sensing
High altitude remote sensing is current 
focus

GAPS GAPS –– DOE PERSPECTIVEDOE PERSPECTIVE



Development satellite-based systems
High-resolution
Multi-band
Able to follow narrow corridors

Satellite systems offer savings and 
centralized databases
Need research to develop high resolution 
sensors operating in increasingly 
challenging platforms

GAPS GAPS –– INDUSTRY PERSPECTIVEINDUSTRY PERSPECTIVE



Gap is in the process of developing, accepting, 
and improving tools
The challenge is to choose technologies that are 
close to becoming viable
Priority funding should be given to funding these 
technologies
Regulations language needs to embrace these 
technologies
Technology improvements can then be funded

GAPS GAPS –– INDUSTRY PERSPECTIVE INDUSTRY PERSPECTIVE 


