
  

 

Guidelines for Bushing Monitoring alarms 
interpretation and actions 

What shall I do when an alarm is raised? 

To whom alarm should be notified? 

Shall I plan an outage? 

 

SCOPE 

The scope of the following paragraphs is to provide a guideline on how to interpret the Alarms provided by 

the INTEGO TM and TOTUS TTM system for Bushing Monitor. 

 

 

INTRODUCTION 

Bushing monitoring is widely accepted within the power industry as a reliable technique for providing early 

warning of incipient faults, thereby enabling corrective action to avoid permanent damage and possible 

customer interruptions.   

INTEGO TM measures the leakage currents in each bushing, detecting anomalies by comparing amplitude 

and phase angle bushing-to-bushing. The ultimate target of the on-line system is to trigger an alarm 

whenever an increasing trend is detected in order to plan a proper action. The action can be simply “keep it 

monitored” or “change the alarm limit” up to “plan offline test” and “transformer shutdown”. 

Note that in most cases, the ultimate action after having a confirmation of significant variations from 

nameplate through offline tests (whether is PD, Tandelta, Capacitance or DGA) is to contact the bushing 

manufacturer who can provide indication on the risk associated with keeping the bushing energized. 

It must be clarified that no international standard or rules have been defined for Bushing Capacitance and 

Bushing Power Factor (Tan Delta) in on-line monitoring condition. Furthermore, discrepancy between the 

on-line data and off-line data can be found also due to the different measurement setup and conditions. 

Even considering “conventional” testing methodology, unexpected results could be found between two or 

more subsequent offline tests as well. 

  



  

 
 

Main explanations are due to: 

• Absence of real operating conditions during the “Off-Line Test” (defects active during high loading 

only or high temperatures only cannot be active and visible during the offline test)  

• Test setup and grounding arrangements 

• Nature of the defects itself. 

All of the above factors contribute to the unavailability of reliable and approved international guidelines for 

on-line readings. 

More recently, the analysis of Partial Discharges (PD) has been added to the existing on-line techniques for 

both bushings and the transformer main tank. For bushings, PD represents the third fundamental element to 

be monitored. 

The importance of on-line PD monitoring is based the ability of detecting PD, and analyzing trends over time.  

In conclusion, the target of on-line monitors is to highlight anomalies from the expected behavior allowing to 

plan the most suitable off-line test (basing on condition and not just on time).  

 

 

ALARM DESCRIPTION 

The leakage current from each bushing is continuously measured. Variations over the time for current 

amplitude and angle are calculated. The variations are then translated into Relative Capacitance and 

Tandelta variation.  High frequency signals are also detected from the bushing in order to analyze the Partial 

Disharge activity in each bushing. The following key information are then provided by the monitoring system: 

 

Table 1: CAMLIN Bushing Monitoring key parameters 

BUSHING MONITORING 

HOURLY PARAMETER DESCRIPTION 

Relative Capacitance [%] 
Capacitance variations (in %) from a footprint value. 

Running average value calculated on a defined time interval. 

Relative Power Factor [%] 
TanDelta algebraic variations (in %) from a footprint value. 

Running average value calculated on a defined time interval 

PD in bushings [pps]  
Number of pulses per second of PD activity  in each bushing. Updated 

every hour. 

 

CAMLIN devices are already provided with default alarm limits based on CAMLIN  experience in the field. All 

the PD and BM alarms are enabled by default. For further details on the Camlin Default configurations please 

refer to “Technical Bulletin - DGA, BM and PD Alarms Settings”. 

  



  

 
 

Four main alarm categories, reported in Table 2, allows for general indication of the type of action 

suggested. Each alarm typology has a specific meaning as described in the below table. The final decision on 

taking a transformer out of service is upon the customer basing on experience and internal policies.  

 

Table 2: Camlin Alarm Level classification 

ALARM TYPE ALARM DESCRIPTION 

Malfunction 

System malfunction detected. This alarm should not be sent to DCS. The alarm must be reviewed 

by Asset Management Service and CAMLIN operators. A troubleshooting guide is available for the 

users indicating the meaning of each malfunction alarm and suggested actions. 

Info (I) 

Fluctuation within an acceptable range which is anyway considered unusual. Actions are not 

required. Data review is enough by Asset Management Service (together with CAMLIN experts if 

allowed). This notification should not be sent to DCS and substation operators. 

High (H) 

Atypical changes in the bushing current readings (whether in the amplitude or angles).  

This alarm should not be sent to DCS and substation operators. 

The most common (and suggested) actions in this case are: 

- review of the data within the Asset Management Service 

- agreement on the next alarm limit, i.e. the HH alarm (keep it as it is? Reduce the 

threshold? Increase the threshold?) 

- agreement on which action should be taken in case of HH limit is exceeded (plan offline 

test within X days/weeks? Immediate offline test? Sample oil?  

- notify the action to substation operation in case HH is exceeded 

High High (HH) 

Significant changes in the bushing current readings (whether in the amplitude or angles) likely 

confirming an increasing trend to critical values. Actions are required (and already decided in the 

previous step at H alarm). The alarm is notified to DCS and substation operators. 

Abnormal (H) 
Fast variation detected. The readings must be checked and action discussed as it happens with H 

alarm.  

  



  

 

ALARM RECIPIENTS 

From the utility point of view, alarm events must be followed by single or multiple actions. First questions to 

be clearly answered is: 

What is the best follow-up action to be carried out? 

Answer to this question allows not only to clearly 

identify “what to do”, but also specify the best 

department to be involved into the follow-up 

action. 

• An INFO alarm does not represent an 
immediate critical scenario and no urgent 
actions are required. INFO alarm enable for 
preventive evaluations, so, Asset Management 
Service and Camlin Service are the 
recommended recipients. 

 
Fig. 1: High Level action flowchart 

• Abnormal or HIGH alarms represent an higher level of severity but still not an immediate critical 

scenario. Said that, no immediate actions are required. Furthermore, these alarms are often preceded 

by Info alarms, so, the utility Asset Management Service and Camlin Service have been already notified. 

Abnormal or HIGH alarms enable also for preventive evaluations, so, Asset Management Service and 

Camlin Service would be the recommended recipients. This alarm level is the most important since 

thanks to its review it is possible to properly modify the next HH alarm and also define actions for 

operators in the field. 

• HIGH-HIGH alarms represent the higher level of severity. An immediate action (previously agreed with 

Asset management Service) is needed. So that, the DCS & S/S operators must be notified and informed 

together with the Asset Management Service and Camlin Service. 

It must be pointed out that HIGH 

HIGH alarm is always preceded by 

and High alarm, so, Asset 

Management Service is already aware 

of the situation before its occurrence.  

 

This sequential recipients approach 

allows the Asset Management Service 

to properly plan, ahead of time, the 

action requested at the DCS & S/S 

operators before the occurrence of 

the HIGH-HIGH alarm.  
Fig. 2: High Level action flowchart 

 

The DCS & S/S operators must be informed only in case of the most critical alarm level. Fig. 2 summarizes the 

suggested recipients of the alarms and actions. 

  

 



  

 

DECISIONAL FLOW CHART 

The previously described actions and recipients, can be described through the following flowchart, where: 

• AMS = Asset Management Service 

• DCS = Distributed Control System / substation operators 

 

 


