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CLAIMS 

We claim: 

A fluid flow system (300), comprising: 

a pipeline (302) with a flowing fluid; 

5 first vibrating meter (5) including a first sensor assembly (10) located within 

the pipeline (302) and configured to determine one or more flow 

characteristics, including a first flow rate; 

a secon a vibrating meter (5') including a second sensor assembly (10') located 

wi 	the pipeline (302) and in fluid communication with the first sensor 

10 assem 	(10) and configured to determine one or more flow 

characten 	ics, including a second flow rate; 

a system controller 	'10) in electrical communication with the first and second 

vibrating meter. 	5, 5') and configured to: 

receive the first an. second flow rates; 

15 determine a differen i 	flow rate based on the first and second flow rates; 

compare the differential 	.w rate to a threshold value or band; and 

correct one or more flow ch 	cteristics if the differential flow rate is less 

than a threshold value o 	.and. 

20 2.  The fluid flow system (300) of claim I, whe 	n the correction comprises setting 

the differential flow rate to zero. 

3.  The fluid flow system (300) of claim 1, wherein one s the first or second flow 

rates is determined using a differential zero offset. 

25 

4.  The fluid flow system (300) of claim 3, wherein the system co 	oller (310) is 

further configured to determine a new differential zero offset if the differ:. tial flow rate 

is less than the threshold value. 

30 5.  The fluid flow system (300) of claim 3, wherein the system controller (310 	s 

further configured to determine a new differential zero offset if the differential flow r 	- 

is less than the threshold value for a predetermined amount of time. 
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6. The fluid flow system (300) of claim 1, wherein the system controller (310) is 

ther configured to apply a group delay to one of the first or second flow rates such 

that 	e first and second flow rates are representative of flow rates occurring at 

5 substan ally the same time. 

10 

7. A me 	electronics (20') for a first sensor assembly (10') located within a 

pipeline (302) . 	o in fluid communication with a second sensor assembly (10) of a 

vibrating meter (5) 	electrical communication with the meter electronics (20'), 

configured to: 

receive sensor sig 	Is from the first sensor assembly (10') and determine one or 

more flow ch 	acteristics, including a first fluid flow rate; 

receive a second fluid 	w rate from the second vibrating meter (5); 

determine a differential flo 	rate based on the first and second fluid flow rates; 

15 compare the differential flow 	to to a threshold value or band; and 

correct one or more flow charac . istics if the differential flow rate is less than 

the threshold value or band. 

8. The meter electronics (20') of claim 7, w 	rein the correction comprises setting 

20 the differential flow rate to zero. 

9. The meter electronics (20') of claim 7, further con 	;ared to determine the first 

fluid flow rate using a differential zero offset. 

25 10. The meter electronics (20') of claim 9, further configured to determine a new 

differential zero offset if the differential flow rate is less than the th e 	old value or 

band. 

11. The meter electronics (20') of claim 9, further configured to determine 	new 

30 differential zero offset if the differential flow rate is less than the threshold value . 

band for a predetermined amount of time. 
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12. The meter electronics (20') of claim 7, further configured to determine the 

. ifferential flow rate using a group delay applied to the first flow rate such that the first 

an. second flow rates are representative of flow rates occurring at substantially the same 

time. 

5 

13. A m thod of operating a fluid flow system including a first vibrating meter and a 

second 	vibra 	g 	meter in fluid 	communication 	with 	the first vibrating 	meter, 

comprising steps 

receiving fir 	sensor signals from the first vibrating meter and receiving second 

10 sensor si i. I als from the second vibrating meter; 

determining one o 	more flow characteristics, including first and second flow 

rates based on 	e first and second sensor signals; 

determining a differenti 	ow rate based on the first and second flow rates; 

comparing the differential 	'w rate to a threshold value or band; and 

15 correcting the one or more fib 	characteristics if the differential flow rate is less 

than the threshold value o 	and. 

14. The method of claim 13, wherein the c• 	ection comprises setting the differential 

flow rate to zero. 

20 

15. The method of claim 13, wherein one of th 	first or second flow rates is 

determined using a differential zero offset. 

16. The method of claim 15, further comprising a step 'f determining a new 

25 differential zero offset if the differential flow rate is less than th 	threshold value or 

band. 

17. The method of claim 15, further comprising a step of determi 	ng a new 

differential zero offset if the differential flow rate is less than the threshold 	alue or 

30 band for a predetermined amount of time. 

26 



WO 2013/006171 PCT/US2011/043132 

18. The method of claim 13, wherein the step of determining the differential flow 

ate comprises applying a group delay to one of the first or second flow rates such that 

- 

the s 

first and second 

e time. 

flow rates are representative of flow rates occurring at substantially 
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CLAIMS 

We claim: 

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

a pipeline (302) with a flowing fluid; 

5 a first vibrating meter (5) including a first sensor assembly (10) located within 

the pipeline (302) and configured to determine one or more flow 

characteristics, including a first flow rate; 

a second vibrating meter (5') including a second sensor assembly (10') located 

within the pipeline (302) and in fluid communication with the first sensor 

10 assembly (10) and configured to determine one or more flow 

characteristics, including a second flow rate; 

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

vibrating meters (5, 5') and configured to: 

receive the first and second flow rates; 

15 determine a differential flow rate based on the first and second flow rates; 

compare the differential flow rate to a threshold value or band; 

correct one or more flow characteristics if the differential flow rate is less 

than a threshold value or band; and 

apply a group delay to one of the first or second flow rates such that the 

20 first and second flow rates are representative of flow rates 

occurring at substantially the same time. 

2. The fluid flow system (300) of claim 1, wherein the correction comprises setting 

the differential flow rate to zero. 

25 

3. The fluid flow system (300) of claim 1, wherein one of the first or second flow 

rates is determined using a differential zero offset. 

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

30 further configured to determine a new differential zero offset if the differential flow rate 

is less than the threshold value. 
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5. The fluid flow system (300) of claim 3, wherein the system controller (310) is 

further configured to determine a new differential zero offset if the differential flow rate 

is less than the threshold value for a predetermined amount of time. 

5 6. A meter electronics (20') for a first sensor assembly (10') located within a 

pipeline (302) and in fluid communication with a second sensor assembly (10) of a 

vibrating meter (5) in electrical communication with the meter electronics (20'), 

configured to: 

receive sensor signals from the first sensor assembly (10') and determine one or 

10 more flow characteristics, including a first fluid flow rate; 

receive a second fluid flow rate from the second vibrating meter (5); 

determine a differential flow rate based on the first and second fluid flow rates; 

compare the differential flow rate to a threshold value or band; 

correct one or more flow characteristics if the differential flow rate is less than 

15 the threshold value or band; and 

determine the differential flow rate using a group delay applied to the first flow 

rate such that the first and second flow rates are representative of flow 

rates occurring at substantially the same time. 

20 7. The meter electronics (20') of claim 6, wherein the correction comprises setting 

the differential flow rate to zero. 

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

fluid flow rate using a differential zero offset. 

25 

9. The meter electronics (20') of claim 8, further configured to determine a new 

differential zero offset if the differential flow rate is less than the threshold value or 

band. 

30 10. The meter electronics (20') of claim 8, further configured to determine a new 

differential zero offset if the differential flow rate is less than the threshold value or 

band for a predetermined amount of time. 
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11. A method of operating a fluid flow system including a first vibrating meter and a 

second vibrating meter in fluid communication with the first vibrating meter, 

comprising steps of: 

5 receiving first sensor signals from the first vibrating meter and receiving second 

sensor signals from the second vibrating meter; 

determining one or more flow characteristics, including first and second flow 

rates based on the first and second sensor signals; 

determining a differential flow rate based on the first and second flow rates by 

10 applying a group delay to one of the first or second flow rates such that 

the first and second flow rates are representative of flow rates occurring at 

substantially the same time; 

comparing the differential flow rate to a threshold value or band; and 

correcting the one or more flow characteristics if the differential flow rate is less 

15 than the threshold value or band. 

12. The method of claim 11, wherein the correction comprises setting the differential 

flow rate to zero. 

20 13. The method of claim 11, wherein one of the first or second flow rates is 

determined using a differential zero offset. 

14. The method of claim 13, further comprising a step of determining a new 

differential zero offset if the differential flow rate is less than the threshold value or 

25 band. 

15. The method of claim 13, further comprising a step of determining a new 

differential zero offset if the differential flow rate is less than the threshold value or 

band for a predetermined amount of time. 
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