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Distribution Network
Overhead/ Underground
Commercial, industrial, 
residential

Smart Grid

Faults
Internal
external
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Integrate an intelligent, reliable, real-time 
fault location system using technologies 
compatible for a distribution power 
system



Trouble Call 
Ticket

Trouble 
Call Info.

Local Calls 
from 

Customers

Dedicated Toll Free 
Customer Services 

System: Trouble Calls



GIS and mapping 
systems

Visual display of fault 
locations

Reactance algorithms
Provides fault 
distances from the 
substation

DMS automation 
Feeder automation



Fault location will be accurate with a quarter 
mile radius
Fault location is determined within 5 minutes 
of fault occurring

Requirements and Standards:
IEC61850

Standard protocol for SCADA, Control, Protection

Communication
Full duplex and adhere to TIA-232-F



An alternative to the DFL system:

Trouble Calls and Smart Meters:

• This alternative requires no use of 
fault locating devices on the 
distribution network

• Relies solely on GIS, an efficient 
trouble call management system 
and an easily accessible Smart 
Meter data base

• Does not give diagnostic insight 
into the distribution power systems 



System
Alternative Solution

Selection 
Criteria

Weight Rating Weighted 
Score

Rating Weighted 
Score

Ease of 
Implementation

45 3 1.35 4 1.8

Reliability 25 2 0.5 3 0.75

Maintenance 15 4 0.6 4 0.6

Cost 15 3 0.45 3 0.45

Total Score 2.9 3.6

Rank 2 1



Remote

Terminal

Unit

Feeder

Monitor

System

Smart

Meters

Switches

&

Reclosers

Outage Management System / 

DFL System



XTF 

Algorithm

Multiple 
Locations

Smart Meter 
Data

Switch/ 
Relay Data

Fault 
Locations

Elimination 
Algorithm

OMS/ DFL

Provides 
information on 
monitored 
power data (on/ 
off)

Open or closed 
switch/ relay 
information

Calculates 
reactance values 
from F.M.S. data

RTU

Various locations 
will come from 
the reactance 
algorithm

The multiple 
locations will 
come down to 
one after all 
three databases 
are compared



DFL Algorithm rules:

Feeder Monitoring System
Reads pre-fault and fault voltage and 
current data 

Calculates magnitude & angle

Runs through EPRI Reactance 
to Fault Algorithm

Compares calculated value to 
short circuit analysis data

Gets multiple fault locations

Substation RTU information is 
taken

Smart meter (On/Off)
Switch/ re-closer information

Runs through elimination 
algorithm

Fault Location is displayed
By pole to pole 
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Challenges Lessons Learned

Calculating Reactance 
Values

Integrating our 3 
databases with the 
use of our program

Making up our own 
data

Understanding Key 
formulas

Teamwork

Leadership/ Project 
Management

Problem Solving

Time Management



Continue testing of our DFL system on 
different circuits and actual faults

Try to apply system to distribution fault 
anticipation

Apply several reactance algorithms to our 
system so determine if they provide fewer 
fault locations on the map



We attempted to create an efficient 
distribution fault location system that can be 
implemented by utility companies across the 
country

With the use of the technologies and this 
system we have designed, a “Smart”
distribution fault location system will be 
obtainable

This system will be beneficial for utility 
companies and their customers.
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