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Acronyms 

ABN 
Abnormal Gas Rate, an index of the extent of (abnormal) deviation of the transformer gas creation 

rate from normal rate (as determined by CIGRE). 

CI Critical Infrastructure 

CT Calculated Temperature 

CSV Comma Separated Values file type 

CVS Corporate View Screen 

DB Data Base 

DGA Dissolved Gas Analysis 

DOT Direct Oil Temperature 

EPRI Electric Power Research Institute 

FA In cooling systems, Force Air, Oil Natural 

GIC Geomagnetically Induced Current 

GSU Generator Step Up transformer 

IEC International Electro-technical Commission 

IEEE Institute of Electrical and Electronics Engineers 

IR Infra-Red 

KVA Kilo-Volt Ampere 

NLTC No Load Tap Changer 

mHLS mPrest Homeland Security 

MW Mega-Watt 

NEI Normalized Energy Intensity, a new analysis method for transformers 

OA In cooling systems, Oil Natural, Air Natural 
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OLTC On Load Tap Changer 

OPS Opening Screen 

PD Partial Discharge 

ppm Parts per million 

PTX  Power Transformer Expert, analysis system developed by EPRI 

PVS Plant View Screen 

RFI Radio Frequency Interference. Also, the name of the sensor that measures RFI. 

SCADA 

Supervisory Control and Data Acquisition, a control system architecture that uses computers, 

networked data communications and graphical user interfaces for high-level process supervisory 

management 

SQL Structured Query Language 

SOP Standard Operation Procedure 

Tank Main oil tank of the transformer  

TDCG Total Dissolved Combustible Gases = the sum of H2, CO, CH4, C2H6, C2H4, C2H2 

TDHG Total Dissolved Heating Gas = the sum of CH4, C2H6 and C2H4 

Transfix Online DGA system manufactured by GE 

TVS Transformer View Screen 
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1 Introduction 

Power transformers (GSU, ATO) are mission critical components in the operation of energy utilities. Transformer failure 

can have a severe adverse effect on generation, transmission and distribution operations, resulting in negative 

customer experience. This could cause financial, operational, perceptional and environmental damage. Energy utilities 

use a variety of different methodologies to monitor the status and health of their transformers, based on industry best 

practices and research. These methodologies are a combination of various measurements aggregated from SCADA 

systems, as well as load and temperature measurements, and the most common practice of Dissolved Gasses Analysis 

(DGA).  

With no methodology being definitive, different utilities not only need to choose which one to use, but also how to apply 

them. For example, how often to sample the various indicators, and how to interpret the results. Incorrect 

interpretations, resulting in false-positives or false-negatives have a significant financial impact on operations, should 

a ñhealthyò transformer be shut down, or a failing one left working and is damaged. Due to the significant impact of a 

power transformer failure, they warrant real-time monitoring of various parameters including load, oil temperature, 

temperature rise, vibration, dissolved gases, and more. 

 

mPrestôs Transformer Health Management (THM) system is a near real time transformer health monitoring system for 

determining and managing the health of power transformers, detecting abnormalities and providing alerts when 

adverse events are predicted. The THM product belongs to mPrestôs Asset Health Management product family. 

mPrestôs THM introduces a first-of-its-kind solution. Based on mPrestôs orchestration and optimization, system-of-

systems infrastructure, the system aggregates information from multiple sensors, and uses advanced analytical 

algorithms to give operators a near real-time indication of their transformers health, as well as predicting failures. THMôs 

predictive capabilities allow utilities to avoid transformer malfunction, failure and blowouts that may have detrimental 

effect on utilityôs standing.  

mPrestôs THM system collects various relevant parameters (load, oil temperature, temperature rise, vibration, dissolved 

gases, and more)  and analyzes the data in near real-time to detect anomalies and conditions that could lead to failure 

or impairment of the transformerôs ability to remain in service, or warrant maintenance or repair. The system presents 

clear, easy to understand visualization of chosen matrix of standards, validates the data and produces alerts for 

anomalies or thresholds. The system also follows up on maintenance actions performed and can evaluate which 

actions should be taken based on actual system status. 
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Figure 1: Asset Criticality 

 

Implementing mPrestôs THM system will reduce risk of malfunction or failure of an essential part of the utility 

infrastructure and would help optimizing operations, finance and environmental footprint. 

2 Functionality 

2.1 Application Views 

In order to monitor easily the current situation of the grid and infrastructure, mPrest built an intuitive dashboard, 

presenting all relevant metrics across the grid. Different dashboards can be viewed based on pre-defined permissions. 

The application is accessible to approved users from a standard Web browser interface. Navigation is performed using 

general views and drill downs. 

2.1.1 Corporate View 

The home screen of the THM application is a corporate map view, indicating the overall network with general status 

indicators and elements. An example of the Corporate view is indicated in Figure 2. 
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Figure 2: Corporate View 

The corporate view shows the location of power generating sites, indicated by clickable icons presenting the state of 

the least stable transformer at each plant site: 

Icon1 Color Significance 

,  Green All transformers at the site are in normal operational condition. 

,  Orange There is a warning of mid-severity for one or more transformers at the site. 

,  Red There is a high severity alert for one or more transformers at the site. 

,  Gray The site is not operational. 

 

These icons summarize the status of all transformers in the grid: 

Symbol Color Significance 

 
Green Count of transformers in normal operational condition 

 
Orange Count of transformers with a mid-severity condition. 

 
Red Count of transformers with a high -severity condition. 

 
Gray Count of transformers that are not operational or not connected to the THM system. 

 

1  is the icon shape for transformers at hydro-electric plants.  is the icon shape for transformers at gas-fired plants. 
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2.1.2 Fleet and Fleet Rank Views 

From within the Corporate view, the user can navigate to a Fleet View of all transformers monitored by the system, as 

illustrated in Figure 3 below. 

  

Figure 3: Fleet View 

This view summarizes: 

¶ The state of all transformers in the fleet.  

¶ Every transformerôs load 

¶ Each transformerôs top oil temperature. 

It also allows the display of customized fields that include additional statistics from monitored points, such as: 

¶ mA: Detects transformer vibrations 

¶ IR: Infrared camera, source of temperature readings 

¶ RFI: Detects radio frequency interference 

¶ GIC: Detects geomagnetically induced current, necessary to isolate generated RFI 

 

From the Fleet View, the user can navigate to the Fleet Rank to see all transformers sorted by their health status, as 

shown in Figure 4.  This view shows the Long and Short Term Severity Index, the Long and Short Term Attention 

Index, and the Criticality Index for each transformer. 
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Figure 4: Fleet Rank View 

2.1.2.1 Long and Short Term Severity Index 

The Severity Index is a transformer attribute computed by an algorithm in the system. There are long and short term 

versions of this attribute. The index changes with the measured states of a transformer. It is possible to set thresholds 

for the two indexes in accordance with the corporate standard. 

2.1.2.2 Long and Short Term Attention Index 

The Attention Index is a transformer attribute computed by an algorithm in the system. There are long and short term 

versions of this attribute. The index changes with the measured states of a transformer. The Attention Index indicates 

if a transformer indication must be considered for treatment in the short term or the treatment can be postponed for a 

later time. 

2.1.2.3 Criticality Index 

This index is computed by the engineers to rank the importance of individual transformers to the electrical grid. A 

transformer of high criticality would likely be relatively large. An outage of that transformer would have a major effect 

on the grid. An outage of a transformer of low criticality would, by itself, not have a significant effect on the grid. 

2.1.3 Individual Power Plant View 

Any individual power plant can be navigated to from the Corporate view as shown in Figure 5.  This view provides a 

picture of the power plant and displays the status icons for all of its transformers together with a load indicator and 

availability indicators for SCADA and the database. 
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Figure 5: Power Plant View 

The transformer icon color represents the state of each transformer as described below. 

Icon Color Significance 

 

Green The transformer is in normal operational condition. 

 

Orange There is a warning of mid-severity for the transformer. 

 

Red There is a high severity alert for the transformer. 

 

Gray The transformer is not operational or not connected to the THM system. 

 

Each transformer icon presents the top oil temperature of the unit. 

The transformer icons bear ñ+ò symbols to indicate the state of their attached sensors: 

 Sensor  

 

MA Vibration detector 
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RFI Radio Frequency Interference sensor 

 

GIC 
Geomagnetically Induced Current sensor 

 

Bushing Sensor on the HV Bushing 

 

DGA Sensor that detects gases dissolved in the transformer oil 
(for example ï Transfix) 

The list of operational and not operational sensors can also be displayed: 

+ Icon Color Sensor State 

+ Red At least one connected sensor not operational 

+ Green All connected sensors are operational 

The sensors have the same color scheme as the + sign plus gray ï gray is for unconnected. 

The status indicators for the centralized interfaces are green when they are connected and gray when disconnected: 

Icon Color Sensor State 

 
Green Database is connected and operational. 

 
Red Database is connected and failed. 

 
Gray Database is off or not connected. 

 
Green SCADA is connected and operational. 

 
Red SCADA is connected and failed. 

 
Gray SCADA is off or not connected. 

2.1.4 Transformer View 

The Transformer View presents the operational status of a selected transformer and its malfunctions, if any.  Results 

of the Dissolved Gas Analysis (DGA) samples and the standards calculation status are reported in the DGA section of 

the window, shown in Figure 6. 
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Figure 6: Transformer View 

The different sections of the Transformer View are described below. 

2.1.4.1 General Section 

This section provides the following general information about the selected transformer: 

¶ Type  

¶ Rated Voltage Max (KV)  

¶ Rated Power Max (MVA)  

¶ Cooling System  

¶ Preservation System  

¶ Location  

¶ Vendor  

¶ Last maintenance date 

¶ Next Maintenance date 

2.1.4.2 DGA View 

In the Transformer View, the user can display the Health Index and Overall Health Index. 

Health Index 
Component 

Description 

PTX Transformer Analysis method based on Electric Power Research Institute (EPRI) software. 

IEEE IEEE 57.104 standard. 

IEC IEC 60599 standard. 
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Health Index 
Component 

Description 

Corp Corporate standard based on IEEE. Provides an option to edit its thresholds in accordance with 

corporate best practices. 

NEI Normalized Energy Intensity, a new analysis method. 

ABN Abnormal gas rate. Provides the tool-tip ñGas Rate Abnormality.ò 

Overall Health 

Index 

Reflects the warning with the worst severity of all above standards and methods ð the severity 

can be based on one standard. The list of the included methods can be edited manually to exclude 

a single gas or a group of gases from a particular method or even a whole method. 

For all components: 

¶ If transformer serviceability is normal, the DGA icon color is green.  

¶ If the warning of mid-severity is reported, the icon color is orange. 

¶ If the warning with the highest severity is reported, the icon color is red. 

Last DGA Results is a table presenting the last Transfix and Doble laboratory reports of the measured gas 

concentrations with the report dates. 

2.1.4.3 IR View 

The IR View button carries a status indicator: 

Color Significance 

Green All IR sensors are operational. 

Red At least one IR sensor is disconnected. 

Detailed IR View and IR Table can be displayed for each transformer. 
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The source of the IR View, the IR camera, provides live video and measures temperatures in 12 locations on the 

transformer. The color violet indicates low temperature while yellow indicates high temperature. The picture of the unit 

is in the same colors as the thermometer to indicate temperature gradients.  

The table displays the temperatures of the transformer components. The ñriseò column indicates the difference between 

the ambient temperature and the transformer temperature. Each row in the table of IR temperature or Rise represents 

the last measurement at the specific hot spot.  

You can view information on the temperature trend of selected components in the Trend. 

2.1.4.4 SCADA TAGS 

The SCADA button indicates a status indicator: 

Color Significance 

Green All SCADA sensors are operational. 

Red At least one SCADA sensor is disconnected. 
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The 24 tags are presented in two colors: 

¶ Normal status ï green color 

¶ Abnormal status ï red color 

In the above illustration, MTADC is the MainTransfAnnunciatorDC, which is the DC source of the Main Transformer 

Annunciator. The red color indicates that there is an alert, reported by SCADA, regarding the specific SCADA element. 

2.1.4.5 High Voltage (HV) Bushings 

HV Bushings represent the high voltage bushings of the unit. 

 

2.1.4.6 Tank Readings 

The mA, GIC and RFI sensors installed on the main tank provide readings.  



 

17  CONNECTING THE DOTS      Proprietary to mPrest Systems 
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2.1.4.7 Load Section 

The load gauge displays the transformer load in MW units and indicates if the load is 

normal in accordance with predefined Transformer rating thresholds. The indicator is in 

the green region for normal operation, in the yellow region if a warning should be 

expected, and in the red region if the transformer is malfunctioning. 

The load trend line can be viewed from the load gauge. 

2.1.4.8 Temperature Section 

This section displays the following temperatures: 

¶ TO ï on top of the oil tank. 

¶ A, B, C ï near the windings for the three phases of the transformer. 

Blue means normal temperature; orange means warning; and red means 

faulty, in accordance with predefined thresholds. 

The trend line of the temperature can be displayed. 

 

 

 

 

 

 

 

 

2.2 Analyzing Transformers Performance 

From the Transformer View, transformer performance can be analyzed by the user for a selected date range of data 

using the Analytics Menu Ribbon, shown in Figure 7. 

 

Figure 7: Analytics Menu Ribbon 

The data in the reports depend on the selection of  for transfix values, or  for laboratory gas values, except for 

the Key Gas view, which depicts only a currently selected single DGA sample.  Each of these values can be selected 

for display, or any other analytic view can be selected.  These views are described below. 

The data in the reports depend on the selection of  for transfix values, or  for laboratory gas values, except for 

the Key Gas view, which depicts only a currently selected single DGA sample. 

2.2.1 DGA Summary View 

Based on various standards, this view summarizes the analysis of the transformerôs performance. 
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Figure 8: DGA Summary View 

The above statistics are from a Transfix sample. 

Note that a number of sections corresponding to different standards display circled numbers labeled Condition. The 

numbers are computed according to the standards. The colors are assigned by the system: 

Color Significance 

Green The transformer is in normal operating condition. 

Orange There is a warning of mid-severity for the transformer. 

Red There is a high severity alert for the transformer. 

For more information, see IEEE Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers, IEEE 

Std. C57.104-2008. 

There are additional colored circles for TDCG and CIGRE (Rate circle). The colors are also assigned by the system 

and have the same significance. 

2.2.1.1 Overall Health Index 

The Overall Health Index is a health status computed from all sensors and methods available to the system, based on 

DGA only. This index can be customized by the user. 

2.2.1.2 Email Alerts 

The form shown below lets the user create a list of recipients for emailed alerts.  
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Figure 9: Email Alerts Form 

The following is an example of an email alert: 

 

Figure 10: Email Alert Example 

2.2.1.3 Editing the Overall Health Index Configuration 

This feature lets you modify the Overall Health Index by blocking or allowing particular standards or gases in the 

calculation. 

Note: You must be an expert in the standards to edit this configuration. 

2.2.1.4 Corporate Section 

The index, rate, and sampling period can be displayed. The sampling period is evaluated from the Total Dissolved 

Combustible Gas (TDCG) concentration and rate of accumulation. If a rate of accumulation is not available, the 

concentration index is used. The concentration index is evaluated from the concentrations of the individual gases 

presented in this sectionôs table. 

The table lists gas concentration in parts per million (ppm). 






















































