GUARDX Health Score Example – 65/100 Predictive Maintenance Scenario

This document presents a detailed example of the GUARDX ESP Health Score calculation resulting in a final health score near 62.9/100. The example demonstrates how GUARDX evaluates multiple simultaneous degradation mechanisms across surface equipment, power quality, cable system, motor, seal section, pump, intake system, and fluid/reservoir behavior.

The purpose of this example is to illustrate how predictive maintenance logic combines severity, AI confidence, persistence, and domain weighting to generate a realistic operational health index for the complete ESP system.

1. Core Health Score Equation

S_health = 100 - D_total

Where:

D_total = Σ(W_d × R_d)

Where:
- S_health = Final ESP Health Score
- D_total = Total weighted degradation
- W_d = Domain weighting factor
- R_d = Risk score of each domain

2. Domain Risk Equation

R_d = Σ(S_i × C_i × P_i × E_i)

Where:
- S_i = Severity of the fault
- C_i = AI confidence level
- P_i = Persistence factor
- E_i = Exclusion logic factor

3. Meaning of the Calculation Elements

Severity:
Represents how serious the abnormality is right now. Severity is derived from the magnitude of deviation from the healthy operating baseline.

Confidence:
Represents how certain the AI engine is regarding the diagnosis. Confidence is generated using multi-sensor correlation, historical fingerprint matching, and differential diagnosis logic.

Persistence:
Represents how long the abnormal condition has continued. Persistence prevents false alarms caused by temporary startup transients or short disturbances.

Exclusion Logic:
Used to eliminate impossible diagnoses. For example, if intake pressure fluctuates continuously, the pump is still rotating, therefore a broken shaft diagnosis may be excluded.

4. Domain Weighting
	Domain
	Weight

	Surface Equipment / VSD
	10%

	Power Quality
	10%

	Cable / Surface Connection
	10%

	Motor
	15%

	Seal Section
	15%

	Pump
	20%

	Intake / Gas Handling
	10%

	Fluid / Reservoir
	10%


5. Full Multi-Domain Example Calculation
	Domain
	Problem
	Severity
	Confidence
	Persistence
	Risk Calculation
	Risk

	Surface
	Mild VSD thermal stress
	45
	0.75
	0.50
	45×0.75×0.50
	16.9

	Surface
	Minor inverter ringing
	35
	0.70
	0.40
	35×0.70×0.40
	9.8

	Surface Total
	
	
	
	
	26.7×10%
	2.7

	Power
	Moderate harmonic heating
	50
	0.80
	0.60
	50×0.80×0.60
	24.0

	Power Total
	
	
	
	
	24.0×10%
	2.4

	Cable
	Early cable insulation aging
	40
	0.65
	0.50
	40×0.65×0.50
	13.0

	Cable Total
	
	
	
	
	13.0×10%
	1.3

	Motor
	Current imbalance
	50
	0.85
	0.70
	50×0.85×0.70
	29.8

	Motor
	Mild rotor asymmetry
	40
	0.70
	0.60
	40×0.70×0.60
	16.8

	Motor Total
	
	
	
	
	46.6×15%
	7.0

	Seal
	Early thrust-bearing wear
	55
	0.80
	0.70
	55×0.80×0.70
	30.8

	Seal
	Minor oil contamination
	35
	0.60
	0.50
	35×0.60×0.50
	10.5

	Seal Total
	
	
	
	
	41.3×15%
	6.2

	Pump
	Moderate scaling
	60
	0.85
	0.75
	60×0.85×0.75
	38.3

	Pump
	Efficiency degradation
	50
	0.90
	0.70
	50×0.90×0.70
	31.5

	Pump Total
	
	
	
	
	69.8×20%
	14.0

	Intake
	Intermittent gas lock
	45
	0.85
	0.50
	45×0.85×0.50
	19.1

	Intake Total
	
	
	
	
	19.1×10%
	1.9

	Fluid
	Early asphaltene deposition
	40
	0.65
	0.60
	40×0.65×0.60
	15.6

	Fluid Total
	
	
	
	
	15.6×10%
	1.6


6. Final Weighted Contributions
	Domain
	Weighted Contribution

	Surface
	2.7

	Power
	2.4

	Cable
	1.3

	Motor
	7.0

	Seal
	6.2

	Pump
	14.0

	Intake
	1.9

	Fluid
	1.6


7. Final Health Score Result

Total degradation:

D_total = 37.1

Final Health Score:

S_health = 100 - 37.1

S_health = 62.9

Rounded dashboard value:

GUARDX Health Score = 62.9 / 100

8. Dashboard Interpretation

Status:
WARNING – Developing Degradation

Main Contributors:
1. Pump scaling and efficiency loss
2. Seal thrust-bearing wear
3. Motor imbalance
4. Moderate harmonic stress
5. Early gas interference

Recommended GUARDX Actions:
- Reduce operating frequency slightly toward BEP
- Monitor seal-section temperature trend
- Review harmonic filter and VSD switching behavior
- Schedule fluid treatment for scaling/asphaltene buildup
- Monitor gas-lock recurrence frequency

9. Operational Meaning

This is a realistic predictive-maintenance operating condition. The ESP system is still running and production continues normally, however GUARDX detects that several degradation mechanisms are simultaneously developing.

This operating region is where predictive AI provides the highest operational value because intervention can occur before catastrophic failure, unplanned shutdown, or expensive workover.

