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CLAIMS 

What is claimed is: 

1.  A method for monitoring, diagnosing and optimizing operation of an electric submersible 

pump (ESP) that comprises: 

collecting measured data representative of a state of an ESP within a well or of well 

conditions, and further storing the measured data; 

matching a nodal analysis model of the well to the well by matching one or more modeled 

values to corresponding measured data; 

identifying one or more likely conditions of the ESP based at least in part on data generated 

by a matched nodal analysis model; 

updating the matched nodal analysis model to reflect a selected correction of one of the one 

or more likely conditions identified; 

generating a plurality of ESP performance curves using the updated matched nodal analysis 

model; and 

presenting to a user an action recommended to achieve an ESP performance consistent 

with an ESP operating point selected from one of the plurality of ESP performance curves. 

2. The method of claim 1, further comprising filtering and conditioning the measured data, 

wherein the corresponding measured data used by the matching comprises the filtered and 

conditioned data. 

3. The method of claim 1, further comprising generating a plurality of recommended actions 

based on at least one of the one or more likely conditions identified, wherein the action 

recommended is selected from the plurality of recommended actions. 

4. The method of claim 3, further comprising generating the one or more likely conditions at least 

in part by applying fuzzy logic to the measured data.  

5. The method of claim 1, wherein the measured data comprises data selected from the group 

consisting of real-time data, recorded data and simulated data. 

6. The method of claim 1, wherein the matching is performed iteratively using different model 

parameters for each iteration until the one or more modeled values are within a tolerance 

range of corresponding measured data values. 

7. The method of claim 1, wherein the data representative of the well conditions comprises data 

selected from the group consisting of bottom hole pressure, bottom hole temperature, tube 
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head pressure, tube head temperature, choke size, fluid flow rates, oil flow rates and water 

cuts.  

8. The method of claim 1, wherein the data representative of the state of the ESP comprises 

data selected from the group consisting of intake pressure, outlet pressure, motor 

temperature, motor frequency and motor amperage.  

9. The method of claim 1, wherein the identifying of the one or more likely conditions comprises 

calculating a probability for each of a plurality of conditions, ranking each of the plurality of 

conditions according to its probability and presenting to the user one or more of the plurality of 

conditions as a ranked condition list. 

10. The method of claim 1, further comprising: 

generating an advisory message if a value of the measured data is detected outside of an 

allowable range of values and sending out a corresponding notification to one or more 

contacts of a distribution list; 

creating a task tracking ticket corresponding to the advisory message; 

updating the task tracking ticket to include the action recommended and personnel assigned 

to implement the solution;  

updating the task tracking ticket to document implementation of the solution and closing the 

task tracking ticket; and 

generating an additional advisory message and sending out an additional corresponding 

notification to the one or more contacts each time the task tracking ticket is updated. 

11. The method of claim 8, further comprising presenting to at least one of one or more users the 

current status of the task tracking ticket. 

12. The method of claim 8, further comprising determining if at least one of one or more users 

may view or update the task tracking ticket based upon an access permission structure. 

13. An electric submersible pump (ESP) monitoring, diagnosing and optimizing system that 

comprises: 

a memory having ESP monitoring, diagnosing and optimizing software; and 

one or more processors coupled to the memory, the software causing the one or more 

processors to: 

collect measured data representative of a state of an ESP within a well or of well 

conditions, and further store the measured data; 

match a nodal analysis model of the well to the well by matching one or more modeled 

values to corresponding measured data; 
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identify one or more likely conditions of the ESP based at least in part on data 

generated by a matched nodal analysis model; 

update the matched nodal analysis model to reflect a selected correction of one of the 

one or more likely conditions identified; 

generate a plurality of ESP performance curves using the updated matched nodal 

analysis model; and 

present to a user an action recommended to achieve an ESP performance consistent 

with an ESP operating point selected from one of the plurality of ESP performance 

curves. 

14. The system of claim 13, wherein the software further causes the one or more processors to 

filter and condition the measured data, and wherein the corresponding measured data used to 

match the nodal analysis model to the well comprises the filtered and conditioned data. 

15. The system of claim 13, wherein the software further causes the one or more processors to 

generate a plurality of recommended actions based on at least one of the one or more likely 

conditions identified, and wherein the action recommended is selected from the plurality of 

recommended actions. 

16. The system of claim 15, wherein the software further causes the one or more processors to 

generate the one or more likely conditions at least in part by applying fuzzy logic to the 

measured data.  

17. The system of claim 13, wherein the measured data comprises data selected from the group 

consisting of real-time data, recorded data and simulated data. 

18. The system of claim 13, wherein the software further causes the one or more processors to 

match the nodal analysis model to the well iteratively using different model parameters for 

each iteration until the one or more modeled values are within a tolerance range of the 

corresponding measured data. 

19. The system of claim 13, wherein the data representative of the well conditions comprises data 

selected from the group consisting of bottom hole pressure, bottom hole temperature, tube 

head pressure, tube head temperature, choke size, fluid flow rates, oil flow rates and water 

cuts.  

20. The system of claim 13, wherein the data representative of the state of the ESP comprises 

data selected from the group consisting of intake pressure, outlet pressure, motor 

temperature, motor frequency and motor amperage.  
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21. The system of claim 13, wherein the software further causes the one or more processors to 

identify the one or more likely conditions at least in part by causing the processor to calculate 

a probability for each of a plurality of conditions, rank each condition according to its 

probability and present to the user one or more of the plurality of conditions as a ranked 

condition list. 

22.  A non-transitory information storage medium having electric submersible pump (ESP) 

monitoring, diagnosing and optimizing software that comprises: 

a data collection and storage module that collects measured data representative of a state 

of an ESP within a well or of well conditions, and further stores the measured data; 

a model match module that matches a nodal analysis model of the well to the well by 

matching one or more modeled values to corresponding measured data; 

a condition identifier module that identifies one or more likely conditions of the ESP based at 

least in part on data generated by a matched nodal analysis model; 

a model update module that updates the matched nodal analysis model to reflect a selected 

correction of one of the one or more likely conditions identified; 

a performance curve module that generates a plurality of ESP performance curves using 

the updated matched nodal analysis model and accepts a selection of an ESP operating 

point on one of the plurality of ESP performance curves; and 

a recommended action module that identifies and presents to a user one or more actions 

recommended to achieve an ESP performance consistent with the selected ESP 

operating point. 

23. The storage medium of claim 22, wherein the software further comprises a filtering and 

conditioning module that filters and conditions the measured data, and wherein the 

corresponding measured data used to match the nodal analysis model to the well comprises 

the filtered and conditioned data. 

24. The storage medium of claim 22, wherein the software further comprises a recommended 

action module that generates a plurality of recommended actions based on at least one of the 

one or more likely conditions identified, and wherein the action recommended is selected from 

the plurality of recommended actions. 

25. The storage medium of claim 24, wherein the recommended action module further generates 

the one or more likely conditions at least in part by applying fuzzy logic to the measured data.  

26. The storage medium of claim 22, wherein the measured data comprises data selected from 

the group consisting of real-time data, recorded data and simulated data. 
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27. The storage medium of claim 22, wherein the data representative of the well conditions 

comprises data selected from the group consisting of bottom hole pressure, bottom hole 

temperature, tube head pressure, tube head temperature, choke size, fluid flow rates, oil flow 

rates and water cuts.  

28. The storage medium of claim 22, wherein the data representative of the state of the ESP 

comprises data selected from the group consisting of intake pressure, outlet pressure, motor 

temperature, motor frequency and motor amperage.  

29. The storage medium of claim 22, wherein the software further comprises a condition 

likelihood module that identifies the one or more likely conditions at least in part by calculating 

a probability for each of a plurality of conditions, ranking each condition according to its 

probability and presenting to the user one or more of the plurality of conditions as a ranked 

condition list. 

30. The method of claim 1, wherein the matched nodal analysis model outputs flow and pressure 

of multi-phase fluids within the borehole based on a set of inputs including well tubing friction. 

31. The method of claim 30, wherein the set of inputs further include reservoir permeability. 


