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Background

 In case of  fault in power grid, dispatchers want to get fault 
information of acting relays and fault recorders in several 
minutes; 

 Dispatchers need to know the relays running state;

 Dispatchers need information about alarms of the relays;

 Using the information to analyze the accident and do 
some decision to resume the grid;

 EMS in the dispatching  center can’t provide the 
information; PMS meets the requirement.

 Conditions:

– Nowadays, most of protection relays are digital;

– Communication and computer technology is developing rapidly;
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Faulting hint

Background— PMS Mode
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Purpose

 Monitoring the relays and fault recorders in the 

substations remotely;

 Providing the running state of IEDs to the dispatcher;

 Providing the alarm messages   to the dispatcher;

 Providing the fault information to the dispatcher;

 Providing some tools to analyze, count and assist 

decision-making; 

 The best benefit: Collecting the grid fault 

information rapidly, instead of travelling to substation.
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What information can we have

 Protection Relays
– Digital inputs;

– Digital outputs;

– Analog;

– Settings;

– Alarm (hardware or software);

– Trip event;

– Sample value for faults;

 Fault recorders
– Event list;

– Waveform file (COMTRADE format file);

– Settings;
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故障信息综合分析决策
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Fault Report Creating
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Relay Action Report
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Power Grid Fault Report
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Relay Characteristic Analyzing

Provide common relay characteristic model, such as 

quadrangle characteristic, circle characteristic , direction 

characteristic;

Using relay setting value to draw the boarder of relay 

characteristic ;

Using relay waveform to draw action track to indicate when 

relay goes into and goes out  the protected  zone;
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Waveform Analyzing Toolkit

The toolkit can analyze COMTRADE format file from relay 

or fault recorder;

Provide some functions as follows: 

–Drawing of curve graphic;

–Vector analysis; 

–Harmonic analysis ;

–Sequence component calculation, 

–Fault location calculation;
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功能特点
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Going forward

 Limitation: Analyzing application only based on 

information from relays and fault recorders;

 Could we combine EMS/WAMS with PMS to 

analyze grid fault more comprehensively and smartly?
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故障信息综合分析决策

• Based on multi-source data

• Logic judgement & electrical measurement calculation

• Providing comprehensive result to dispatchers
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Summary

 In China, many PMS projects have been 
established in some large power grid;

 These projects prove that PMS is an efficient 
approach to acquire information of protection relays 
and fault recorders in real time;

The dispatchers could get more fault information to 
identify  in case of  power grid disturbance.

 For more comprehensively and smartly, fault 
analyzing function should combine data from PMS 
with EMS and WAMS to enhance the analyzing 
ability.
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Thanks a lot!


