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Realtime Performance Management 

in Power Plants
Challenges

Complex calculations 
and thermodynamics

Lack of Performance Curves 
and real-time comparison

Lack of Real-time visibility 
of Important KPIs 

Less availability of 
Performance Dashboards

Lengthy and manual Reports Management with manual 
calculations in Excel

Lack of Data Validation & 
Reconciliation

Lack of Predictive 
Analytics

Less Digital Maturity



Realtime Heat Rate Monitoring & Optimisation

Data Collection, Processing 
&  Archiving

Real-time Heat Balance

Thermal Performance 
Calculations

Optimisation

Data Analytics, Dashboards, 
Reports, Alerts, Mobile Apps, 

Excel Add Ins etc.

Plant
Simulation

Model

Optimizer



Online Heat Balance Calculations 

Typical Gas Turbine Heat Balance

o Implement Data Historian & Analytics
o Use the real-time data to for online heat balance
o Heat Balances gives a more consistent and 

complete set of data
o Inputs to Performance Calculations
o Includes data that is not measured

o Firing temperature
o Gas flow and composition
o Steam turbine exit enthalpies
o Condenser duty



Thermal Performance Calculations

Typical Power/Heat-rate Change Factors
o Ambient temperature, pressure, RH
o Inlet Cooling or Heating
o Air filter pressure loss
o Guide vanes
o Firing temperature
o Steam/water injection
o Fuel quality
o Exhaust (HRSG) pressure loss
o Performance degradation

Reference Data Expected Power Calc Correction Factors
Corrected 

Power/Heat Rate
Performance Curves



Rated Vs Actual & RCA

Realtime Heat Rate KPI Management

o Baseline Management

o RCA for causes identification

o Action Tracker

o Discussion Threads for Updates



Predictive Analytics & Optimisation

Shows how to maximize profit as 
conditions change,

o Electric & fuel prices
o Plant load
o Process steam requirements
o Degradation

Predict future operation,

o Anomaly Detection
o Nominate fuel consumption
o Evaluate operational options
o Prepare operational budgets
o Estimate cost of outages

Integrated Analytics & Optimisation

Thermodynamic Calcs



Integrated Digital Transformation Increases Overall Performance

DX Tools

ABT/DSM

Predictive Analytics

Coal Blend Optimisation



Q & A


