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Agenda

• Who we are

• Business problem

• Solution

• Technical overview

• Live demo

• Conclusion and next steps
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Dimension Software

• Specialist PI Systems Integrator providing advanced 

solutions including:

– PI System - end to end

– Design and project management

– Software development (web, mobile, desktop, reports)

– Analytical engines

– Customised training and support
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Transpower New Zealand

• Owner and operator of the National Grid

• State owned enterprise

• 12,000 km of transmission lines

• 180 substations

• Implemented the PI System in 2006

• OSIsoft Enterprise Agreement customer

• Approximately 400,000 PI tags

4



REGIONAL SEMINARS 2015

Distance to Fault history

• Nomograms

• Re-evaluate operational decisions 

• Public place data with nomograms

• Distance to Fault 
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Nomograms
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What caused the outage?
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• Lightning

• Wind

• Snow
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Lightning monitoring system
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Weather monitoring system

9



REGIONAL SEMINARS 2015

Spatial system

1
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The problem

• Multiple systems required to make 
operational decisions

– Distance to Fault

– Lightning Data 

– Weather Data

– Spatial Asset Data 

• Standalone systems were not ideal

1
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Spatial Distance to Fault

• One place to look to see the whole picture 

• Ability to see where the fault may be instantly

• One system tailored for one purpose

• Less chance of user error

1
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Before…

1
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After

1
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Electricity industry concepts

• Towers - aka pylons

• Span - the line length between 2 towers

• Circuit - electrical connection

between 2 substations

• Protection relay - trips a circuit breaker

when a  fault is detected
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DTF concepts at a glance

• Protection relay’s send the distance percentage to a fault

• Fault detection is based on

– A distance percentage received in PI

– Circuit breaker OPEN state in PI

• Tower patrol range calculation is based on detailed circuit 

impedance data from an Oracle database
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Technical requirements

• Real time

• Fully automated

• 24/7 availability

• Advanced calculations to answer the question

‘Where do I dispatch people to patrol, when a fault 

happens?’

• Geographical display of faults with lightning data, weather 

data, land and asset type information
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Architecture
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• DTF Preprocessor engine orders impedance data 

according to how towers are physically connected

Impedance data
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• DTF Monitor engine

– Detects faults

– Calculates tower patrol 

ranges on a circuit

– Tower patrol ranges to PI as Events and Records

Fault detection and calculations
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• 2 terminal circuit

Advanced calculations
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• 3 Terminal circuit

Advanced calculations cont…
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DTF Events and Records

• Records represent each individual distance percentage 

sent by a protection relay

• Multiple records are grouped as the same Event if they 

are on the same circuit and within 2 minutes of each other
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Fault information to ESRI

• PIToSpatial engine composes the

records and events as JSON messages

• Delivers the JSON message to a REST

endpoint in ESRI
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The ESRI platform

• Geographically enhances the records and events

• Associates lightning and weather data to the faults

• Displays faults in real-time with ability to view historical 

faults
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• Different layers of information

– Live and historic faults

– Lightning

– Weather observations

– Land information

– Imagery or maps

– Maximo data to show different assets types on the map

The ESRI platform cont …
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Live demo
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Challenges

• Clean data was our biggest challenge by far

• Calculations were another challenge as rules were not well 

defined in the previous manual systems
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Where to next?

• Fire data

• Strike cast

• Tracking response vehicles

• Implementing the ESRI spatial platform in a HA configuration for 
24/7 availability

• More accurate relays have been tested and will be rolled out
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RESULTS AND BENEFITSBUSINESS CHALLENGES SOLUTION

Summary
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A. Reliance on manual processes

B. Analyzing multiple systems to the full 

picture

C. Keeping data up to date

A. Automate the manual processes

B. Integrate all relevant data into one 

platform

• Fast and accurate decision making

• Lower chance of user error

• Less training required

• Favourite tool in the operations desk
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Contact Information
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Neil Goundar

neil@dimensionsoftware.com

Software engineer

Dimension Software Ltd
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Hasthrika Jayasuriya

Hasthrika.Jayasuriya@transpower.co.nz

Applications analyst

Transpower New Zealand Ltd

mailto:email@osisoft.com
mailto:Hasthrika.Jayasuriya@transpower.co.nz
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Questions

Please wait for the 

microphone before asking 

your questions

Please don’t forget to…

Complete the Survey

for this session

State your 

name & company
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Thank You


