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CLAIMS 

We claim: 

A fluid flow system (300), comprising: 

a pipeline (301) with a flowing fluid; 

5 first pressure sensor (303) located within the pipeline (301) and determining a 

first pressure within the pipeline (301); 

a vib 	ing meter (5) including: 

a 	- sor assembly (10) located within the pipeline (301) proximate to and 

in fluid communication with the first pressure sensor (303); and 

10 a mete 	electronics (20) in electrical communication with the sensor 

ass 	bly (10) and configured to receive one or more sensor 

signal: 	210) and measure one or more flow characteristics; 

a system controller (3 0) in electrical communication with the first pressure 

sensor (303) and i 	electrical communication with the meter electronics 

15 (20) and configured to. 

receive the first pressur, measurement from the first pressure sensor 

(303); 

receive the one or more flow 	arac eristics from the meter electronics 

(20); 

20 determine a static pressure of the flu , based on the pressure of the fluid 

within the pipeline (301) and the 'ne or more flow characteristics; 

and 

determine if the fluid contains at least so 	- gas based on the static 

pressure of the fluid. 

25 

2.  The fluid flow system (300) of claim 1, wherein the system . entroller (310) is 

further configured to determine the fluid contains at least some gas if th• static pressure 

of the fluid is outside a threshold value or band. 

30 3. The fluid flow system (300) of claim 2, wherein the system controller ( 	0) is 

further configured to adjust the fluid flow if the static pressure of the fluid is outside 	e 

threshold value or band. 
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4. The fluid flow system (300) of claim 3, wherein the adjustment can comprise 

i 	reasing a pipeline line pressure. 

5 5. he fluid flow system (300) of claim 3, wherein the adjustment can comprise 

decreasin: . fluid flow rate. 

6. The flui. 	ow system (300) of claim 2, wherein the threshold value or band is 

based upon a satu . 'on pressure of the fluid. 

10 

7. The fluid flow s 	em (300) of claim 6, wherein the system controller (310) is 

further configured to deter 	e the saturation pressure based on a measured temperature 

and density of the fluid. 

15 8. The fluid flow system (300) • 	claim 1, wherein the system controller (310) is 

further configured to determine a dri 	gain, compare the drive gain to a threshold 

value, and determine the static pressure is 	tside a threshold value or band if the drive 

gain exceeds the threshold value. 

20 9. The fluid flow system (300) of claim 1, w 	ein the determined static pressure 

comprises the static pressure of the fluid within the sen or assembly (10). 

10. A meter electronics (20) for a vibrating sensor (11 	located within a pipeline 

(301) with a flowing fluid and in fluid communication wit 	one or more pressure 

25 sensors (303, 304), the meter electronics (20) configured to: 

measure one or more flow characteristics of the fluid flowing .irough the sensor 

assembly (10); 

receive a first pressure signal (213) indicating a static pressure of th 	fluid in the 

pipeline (301); 

30 determine a static pressure of the fluid based on the first pressure signa 	213) 

and the one or more measured flow characteristics; and 
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determine if the fluid contains at least some gas based on the static pressure of 

the fluid. 

11. The meter electronics (20) of claim 10, further configured to determine the fluid 

5 	contai 	at least some gas if the static pressure of the fluid is outside a threshold value or 

range. 

12. The me 	electronics (20) of claim 11, further configured to adjust the fluid flow 

if the static pressu 	of the fluid is outside the threshold value or band. 

10 

13. The meter elect 'nics (20) of claim 12, wherein the adjustment comprises 

increasing the pipeline line i essure. 

14. The meter electronics ( % 	of claim 12, wherein the adjustment comprises 

15 	decreasing a fluid flow rate. 

15. The meter electronics (20) of clai 	11, wherein the threshold value or band is 

based upon a saturation pressure of the fluid. 

20 	16 The meter electronics (20) of claim 15, 	rther configured to determine the 

saturation pressure based on a measured temperature a s density of the fluid. 

17. The meter electronics (20) of claim 10, further con 	•ured to determine a drive 

gain, compare the drive gain to a threshold value, and deter 	e the static pressure is 

25 	outside a threshold value or band if the drive gain exceeds a thresh 	d value. 

18.  The meter electronics (20) of claim 10, wherein the determines static pressure 

comprises the static pressure of the fluid within the sensor assembly (10). 
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19. A method for operating a fluid flow system including a fluid flowing through a 

pipeline, a first pressure sensor located within the pipeline, and a vibrating meter 

'chiding a sensor assembly in fluid communication with the first pressure sensor, the 

me o, od comprising steps of: 

5 eastu-ing a pressure of the fluid within the pipeline using the first pressure 

sensor; 

meas 	ing one or more flow characteristics of the fluid using the vibrating meter; 

determi 	g a static pressure of the fluid based on the pressure of the fluid within 

the 	o eline and the one or more flow characteristics; and 

10 determining i 	he fluid contains at least some gas based on the static pressure of 

the fluid. 

20. The method of claim 	9, further comprising a step of determining the fluid 

contains at least some gas if the s , tic pressure of the fluid is outside a threshold value or 

15 band. 

21. The method of claim 20, further c• 	prising a step of adjusting the fluid flow if 

the static pressure of the fluid is outside the t 	eshold value or band. 

20 22. The method of claim 21, wherein the adjus ng comprises increasing a pipeline 

line pressure. 

23. The method of claim 21, wherein the adjusting comp ses decreasing a fluid flow 

rate. 

25 

24. The method of claim 20, wherein the threshold value or ba I is based upon a 

saturation pressure of the fluid. 

25. The method of claim 24, further comprising a step of determining the 	turation 

30 pressure based on a measured temperature and density of the fluid. 
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26.  The method of claim 19, further comprising steps of: 

determining a drive gain; 

comparing the drive gain to a threshold value; and 

determining the static pressure is outside a threshold value or band if the drive 

5 gain exceeds the threshold value. 

27.  The 	thod of claim 19, wherein the step of determining the static pressure 

comprises deter 	ining the static pressure of the fluid within the sensor assembly. 
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CLAIMS 

We claim: 

1. A fluid flow system (300), comprising: 

a pipeline (301) with a flowing fluid; 

a first pressure sensor (303) located within the pipeline (301) and determining a 

first pressure within the pipeline (301); 

a vibrating meter (5) including: 

a sensor assembly (10) located within the pipeline (301) proximate to and 

in fluid communication with the first pressure sensor (303); and 

a meter electronics (20) in electrical communication with the sensor 

assembly (10) and configured to receive one or more sensor 

signals (210) and measure one or more flow characteristics; 

a system controller (310) in electrical communication with the first pressure 

sensor (303) and in electrical communication with the meter electronics 

(20) and configured to: 

receive the first pressure measurement from the first pressure sensor 

(303); 

receive the one or more flow characteristics from the meter electronics 

(20); 

determine a static pressure of the fluid based on the pressure of the fluid 

within the sensor assembly (10) and the one or more flow 

characteristics; 

determine if the fluid contains at least some gas based on the static 

pressure of the fluid; and 

adjust_ the_fluid_flow_if the static_ pressure_of_the_fluid_is_outside the 

threshold value or band, wherein the adjustment is at least one of 

increasing a pipeline line pressure and decreasing a fluid flow rate. 

2. The fluid flow system (300) of claim 1, wherein the system controller (310) is 

further configured to determine the fluid contains at least some gas if the static pressure 

of the fluid is outside a threshold value or band based upon a saturation pressure of the 

fluid. 
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3. The fluid flow system (300) of claim 2, wherein the system controller (310) is 

further configured to determine the saturation pressure based on a measured temperature 

and density of the fluid. 

4. The fluid flow system (300) of claim 1, wherein the system controller (310) is 

further configured to determine a drive gain, compare the drive gain to a threshold 

value, and determine the static pressure is outside a threshold value or band if the drive 

gain exceeds the threshold value. 

5. A meter electronics (20) for a vibrating sensor (10) located within a pipeline 

(301) with a flowing fluid and in fluid communication with one or more pressure 

sensors (303, 304), the meter electronics (20) configured to: 

measure one or more flow characteristics of the fluid flowing through the sensor 

assembly (10); 

receive a first pressure signal (213) indicating a static pressure of the fluid in the 

pipeline (301); 

determine a static pressure of the fluid based within the sensor assembly (10) on 

the first pressure signal (213) and the one or more measured flow 

characteristics; and 

determine if the fluid contains at least some gas based on if the static pressure of 

the fluid is outside a threshold value or range; 

adjust the fluid flow if the static pressure of the fluid is outside the threshold 

value or band, wherein adjusting the fluid flow is the by at least one of 

increasing the pipeline line pressure and_decreasing a_fluid flow rate. 

6. The meter electronics (20) of claim 5, wherein the threshold value or band is 

based upon a saturation pressure of the fluid. 

7. The meter electronics (20) of claim 6, further configured to determine the 

saturation pressure based on a measured temperature and density of the fluid. 
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8. The meter electronics (20) of claim 5, further configured to determine a drive 

gain, compare the drive gain to a threshold value, and determine the static 	is pressure 

outside a threshold value or band if the drive gain exceeds a threshold value. 

9. A method for operating a fluid flow system including a fluid flowing through a 

pipeline, a first pressure sensor located within the pipeline, and a vibrating meter 

including a sensor assembly in fluid communication with the first pressure sensor, the 

method comprising steps of: 

measuring a pressure of the fluid within the pipeline using the first pressure 

sensor; 

measuring one or more flow characteristics of the fluid using the vibrating meter; 

determining a static pressure of the fluid based on the pressure of the fluid within 

the pipeline and the one or more flow characteristics; 

determining if the fluid contains at least some gas based on the static pressure of 

the fluid; and 

adjusting the fluid flow if the static pressure of the fluid is outside the threshold 

value or band by at least one of increasing a pipeline line pressure and 

decreasing a fluid flow rate based upon a saturation pressure of the fluid. 

10. The method of claim 9, further comprising a step of determining the fluid 

contains at least some gas if the static pressure of the fluid is outside a threshold value or 

band. 

11. The method of claim 9, further comprising a step of determining the saturation 

pressure based on a measured temperature and_density ofthe_fluid 

12. The method of claim 10, further comprising steps of: 

determining a drive gain; 

comparing the drive gain to a threshold value; and 

determining the static pressure of the fluid within the sensor assembly is outside 

a threshold value or band if the drive gain exceeds the threshold value. 

25 


