
Phasor Measurements in 
State Estimation/State Solution

B. Fardanash
NYPA

EIPP Meeting 
March 21-22 2006 Atlanta, GA



GPS-Synchronized Measurements

• Technology became available to power systems about 
15 years ago

• Addition of GPS synchronization in IDEs

• Cost is rapidly reducing

• GPS synchronized measurements are relatively more 
accurate than RTUs

• No time skewing associated with the GPS synchronized 
measurements



NYPA Phasor-Assisted SE
 

• On-line phasor data stream to the EMS 
computer at ECC

• Dedicated communication channels from PMUs 
to the EMS

• Modified the traditional SE algorithm
• Tested to confirm improvements to the 

traditional SE
• Adopted phasors as integral part of the EMS

  



Benefits of Phasors in SE
 

• Even with a very small percentage (~3%) of phasor vs
SCADA data, better network observability was 
demonstrated

• Time synchronization is key for more robust 
applications

• More penetration of PMUs needed (30-50%)
• Hardware costs will come down but robust 

communication needs must be addressed
• With adequate synchronized and robust data 

(including the communication link), full AC SE and 
operator’s power flow can be solved non-iteratively 
(one-shot) delivering much improved performance

  



Database – CIM; Data 
Correlation;
Analysis, Archive

. . . 

Other Substations 
or Generating 
Stations 

Substation or 
Generating Station 

Authorized 
LAN/WAN 
Access

Other Measurements
Temperatures 
(equipment and 
ambient), Pressure, Sag, 
Dissolved gas in oil, 
Mechanical (vibration, 
air-gap, etc.), Leakage 
current, Battery Monitor, 
PT, CT, Protection, 
Breaker Status 

System Voltages and Current Phasors
from all IEDs (Relays, DFRs, 
PMUs, Metering, SCADA, RTUs
and PQ Monitors)

Secure Communications Backbone

Alarms

Super 
Calibrator

•Visualization
•State Estimation/State Solution/Dynamic State 
Solution
•Topology/Parameter Estimation and Identification
•Model Identification/Enhancement
•Voltage/MVAr Coordination
•SPS/RAS Enable/Disable
•Stability Monitoring and Control
•Fault/Outage Management
•Contingency Analysis/Security
•Response Adequacy Measurement and Monitoring
•Power Quality Monitoring/Enhancement
•Resource Adequacy, Resource Commitment, 
Scheduling, Markets

Operations/Control  
Center -- EMS

Real-Time
Filtered,
Certified 
Data

From other stations’
Super Calibrator

Advice to the 
System Operator

Automatic 
Feedback

Alarms

Secure
Power LAN
(Redundant)

Automatic 
Feedback to 
Other Stations
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Substation Level Filtering–
Super Calibrator
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