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– United Nations, Industrial Development Committee 
 



Fitness for Purpose Variety Reduction Interchangeability 

Device implementation details such as  algorithms, 
filtering, performance, ADCs accuracy, etc. are 

largely left to manufacturers to decide 





Real-Time Processor and OS 
• Communication 
• Time Synchronization 
• Non-Critical Tasks 

Dedicated Reconfigurable HW 
• Phasor Calculation 
• AD DA Conversion 
• GPS Management 
• Critical Tasks 

High-Speed Bus 

ADC 

DAC 

DI 

DO 

PMU implementation details such as  algorithms, 
filtering, performance, ADCs accuracy, etc. are 

largely left to manufacturers to decide 



Others... 

Spiral Vectors 

Zero-Crossing 

Reference Wave 

Re-Sampling 

Algorithm 1 
Algorithm 3 

Algorithm 2 

C37.118 Limits 



- NERC 



PMU A 

Min Requirements to meet C37.118-2011 

Min Requirements to meet C37.118-2005 

PMU B 
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PMU C 

PMU D 

PMU E 

PMU D 

PMU E 

PMU A 

Stability Threshold PMU C 

PMU B 





Operating Temp Range -40 C to +70 C | No Moving Components | Small Form Factor 
 

Certified to IEEE C37.90/60, IEC 60255 | Secure Remote Upgrades 

High 
Performance 
Embedded 
Processor 

Real-time Operating System 
 
Reliable Secure Operation 
 
Multiple Independent Ports 
 
Software Defined 

Dedicated 
Reconfigurable 

Hardware 

No Operating System 
 
Extreme Reliability & Performance 
 
True Parallel Processing 
 
Reconfigurable / Partial Config. 

Analog I/O 

Digital I/O 

Timing 

Wide Range of Analog & Digital 
 
High Speed / High Fidelity  
 
Expandable 
 
Custom Developed Modules 

Memory and Solid State Storage 

High-Speed  
Bus 

Direct 
Connection 







– National Instruments Vision for Smart Grid 





High-Performance Hardware 
 

Flexible Software Framework 
 





– Power Grid Corporation of India (PGCIL) 
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