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New Paradigm
• Historically we have used iterative techniques 

(Least- Squares) to solve the state estimation 

problem

• A direct one-shot solution for the state estimation 

is now possible

• Full AC solution-No Simplifications

• No more iterations

• No reliance on the “goodness” of the initial 

guess

• An envisioned superfast more robust solution

2



State Estimator problem formulation

• Power Flow equations in Rectangular from

• Naturally in the desired form:

• Measurement equations have similar form
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A Simple Example
• Redundant Polynomial Equations
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Basics of the Re-Linearization Method
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Basics of the Re-Linearization Method
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Basics of the Re-Linearization Method
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If only one Z

If Z1 and Z2  , we will have five ts; 

Assuming only three ts are present:

t

Y1(t)

Y2(t)

Y3(t)

t*

Y3(t1,t2 ,t3)=0

t1

t2
(t1*, t2*, t3*)

t3

Y2(t1,t2 ,t3)=0

Y1(t1,t2 ,t3)=0



Relation to Network Topology
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Benefits
• Direct State Estimation/Solution

• More robust– No more iterations

• No reliance on the initial guess

• Can accept both measurement types from the 
system at the control center—SCADA and PMU–
Hybrid SE

• Fast– Perhaps limited only by the communication 
links’ latency

• A much more “dynamic” assessment of the system 
conditions and behavior

• Potential for ultimate use in closed-loop and 
automatic control of power systems
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DOE funded Project—Pre-Commercial 

Demonstration

Quanta Technologies and EPG working 
with NYPA

• Pre-Commercial Demonstration of Direct Non-
Iterative State Estimator (DNSE+)

• Award number: DE-OE0000704

• $998,890 DOE share 

• $1,052,978 Cost share

• $2,051,868 Total project value
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Project Accomplishment for DNSE+
 Successfully demonstrated DNSE+ at New York Power 

Authority (NYPA):
• Used both SCADA and synchrophasor data simultaneously to obtain 

the complete state of the entire NYPA operating model at rates close 
to the phasor data rates, and without iterations.

• Developed input/output adapters based on standards (IEEE 37.118  for 
streaming synchrophasor data, ICCP and SQL for SCADA exchange and 
CIM to export the EMS model data)

 Proved that DNSE+ is a commercially viable application by 
successful integration with commercial products (EMS and 
RTDMS)
• RTDMS has been enhanced as part of the project

• Enhanced C37.118-5 to include large data frames

• Showed that DNSE+ is ready for use at other utilities or ISOs to 
address a common need for “clean and trustworthy” operational data 
for synchrophasor applications
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DNSE+ Conceptual System Architecture
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