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Ultrasound is a partial discharge inspection technology that can be 
used in any part of an energized power line. Applications include 
overhead power lines, which are transport or distribution elements 
formed by bare conductors supported on insulating elements. 
Overhead power lines are maintained at a certain height above 
the ground and in a certain position through supports distributed 
along their travel. Ultrasound is also used in underground lines, 
where lines are in an excavated enclosure under a street, usually 
on the sidewalk. Underground lines are quite friendly to ultrasonic 
inspection since high frequency sounds are housed in the 
enclosures that can bounce off walls. 

The voltage of the Medium Voltage lines according to some 
regulations is 20 kV, but depending on the geographical area we 
can find lines of different voltage such as 11 kV, 15 kV, 25 kV, etc. 
Ultrasound can hear electrical sounds regardless of the line voltage 
but ideally, these lines do not produce any type of high frequency 
sound.

All types of components can be inspected to check their condition 
and dirt levels, which leads us to implement maintenance. A 
distribution line normally has Transformation Centers, which has at 
least one transformer that can be submerged in oil or dry (cooled 
by air) apart from its connections, disconnectors, porches, DPS 
(Lightning Rod), etc. We have the line structures, with insulators 
and connectors. A very important inspection can be done in 
Medium Voltage Cells. These underground cabinets are difficult to 
inspect with thermography, since they are generally closed off at 
distances of 2 to 3 meters.
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Ultrasound is endorsed by ISO 29821-1: 2011, which indicates that 
it can be used to find partial discharges such as Corona Effect, 
Tracking and Electric Arc in Switches, Transformers, Isolators, 
Junction Boxes, Disconnectors, etc.

It is also endorsed by the international standard IEC 60270: 2001 
Annex F which states: “Non-subjective acoustic measurements, 
usually made with microphones or other acoustic transducers in 
combination with suitable amplifiers and display units, may also 
be useful, particularly to locate downloads. Directionally selective 
microphones with high sensitivity above the audible frequency 
range are useful for locating corona discharges in the air. Acoustic 
transducers can also be used to locate discharges in gas switching 
equipment or oil-dipped equipment such as transformers; they can 
be inside or outside the housing”.

InCTRL The InCTRL platform (SaaS) can help inspectors in the field with 
documentation and communication functions. InCTRL can record 
assets with a faulty sound and send an email to those involved with 
this asset for your knowledge and review in real time. It can also 
be used to develop a system to detect CBM electrical failures in 
transformers, notify the administration of findings, and document 
the confirmation of repairs.

Regulatory 
Framework
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• Inspection of Transformers (CBM): this is the creation of trends. 
Each team will have an acoustic signature (hum), which is 
capable of being monitored with Ultrasound to detect anomalies 
such as partial discharges. 
 » Dry, air-cooled transformers, which have components locked 
by doors to prevent contact. These transformers can be heard 
using an airborne ultrasound sensor with the dielectric extension 
probe. 
 » Transformers submerged in oil or in SF6, where the tank 
is touched (given a previous inspection of components and 
physical area for safety has been conducted), to take a reading 
of what happens inside.

• Electrical Discharge Inspection: this is the search for anomalous 
discharges in insulators, blades, bushings, terminals, etc. This 
inspection is carried out by sweeping substations, porches, 
structures and other areas of electrical distribution.

With this in mind, take a census of transformers that can be 
analyzed, by substations and transformation centers such as sub-
level transformer and open inspection points. Then you can load 
Assets in InCTRL and start with data capture. 

The capture is recommended as follows:
• Location: Distribution Lines by Global Zone.
• Equipment: Areas by Substation or Set of Structures.
• Test Points: Individual Assets such as Transformers and Open 

Points to detect electric shocks.

Census Configuration of Electric Assets

There are 2 methods of inspection for electric distribution lines. 
Each one is determined differently, so we have to adapt points 
created in InCTRL for each inspection method. 
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Sample Equipment Census:
• Location: Distribution Line 0366
• Equipment: ETC1 (Substation) 
• Test Point: ETC1-Transformer
• Test Point: ETC1-P01
• Test Point: ETC1-P02
• Etc.
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Set-Up, Part 1 (Locations, Equipment 
and Test Points)

1. Identify the area you want to monitor with InCTRL. (Either a 
geographic area, a substation, a default route, etc.)

2. Log in to InCTRL and select “Admin/Setup” from the Overview 
options on the right.

3.  From “Admin/Setup,” select “Locations.”
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4. To add a new system, click “Add.”

5. The Location Editor will appear. Name your system (example: 
“Distribution Line 0366”), select the users (Clients) who should have 
access to that Location, and click “Save.”

6. Return to the home screen. Make sure the correct Active 
Location is selected from the drop-down menu on the top right-hand 
corner and select “Identification” from the Navigation options on the 
left.
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7. To add a new area or piece of equipment within the selected 
system (Location), click “Add Equipment.”

8. The Equipment Editor will appear. Name your Equipment using 
only alphanumeric symbols, hyphens, and periods. DO NOT 
USE SPACES.

9. Select which users should be notified when a leak is recorded 
(User01 is the maintenance manager).
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10. Click “Save.” 
11. To add Test Points to an Equipment ID, select the Equipment 

from the left-hand list. 
12. Click “Add Test Point.”

13. The Test Point Editor will appear. Name the Test Point, using the 
same alphanumeric considerations from the Equipment Editor.
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14. A) If the point is a transformer, equipment data is usually added. 
After the baseline socket, the sensitivity and the contact probe that 
was used for data collection are added.

14. B). If it is an open point, leave “Description,” “Device Settings,” 
and “Test Interval” blank. DO NOT check “Calculate Health.” All of 
these options are for mechanical CBM.

15. Click “Save.”

X
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Set-Up, Part 2 (Recording Placeholder 
Readings and Setting Thresholds)

Repeat this process for as many test points as desired. CTRL 
recommends a minimum of 10-12 test points per zone, depending 
on the size of the area.

While an InCTRL configuration for CBM of transformers would 
require that each test point be mapped to a physical location, none 
of the open test points for discharge inspection will correspond to 
a specific physical location. Rather, each test point acts only as a 
placeholder. When a new signal is located during the study in the 
air, an “empty” Test Point will be used to document the signal with a 
sound recording, with detailed technician notes and a photo of the 
component.

The next section of this document details how to complete the 
configuration process by recording “Baselines” for transformer 
CBM and for open points. For open points, the presence of any 
sound in a recording will exceed the Alarm Threshold and activate 
the InCTRL test points markings and user notification functions. 
Transformer CBM readings will be taken as normally done in the 
Mechanical CBM.

Setting the alarm thresholds for each placeholder test point is 
crucial for enabling the automatic notification functions of InCTRL. It 
is important to set each threshold low enough so that the presence 
of any ultrasound activates a flag. Because the test points for open 
detection points are not linked to physical locations, the exact same 
process can be duplicated for each Test Point created.
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1. Using any Android smartphone, log in to InCTRL Mobile. 

2. Using the drop-down menu in the upper left corner of the screen, 
select the system (Location) you are inspecting. (Figure 1)

3. Select a Test Point from the list. Remember: Equipment ID does 
not show up in InCTRL Mobile; each test point for that system 
will be listed. To divide the Test Points into zones or Equipment 
ID, see Routes in the InCTRL User Instructions. (Figure 2)

4. On the recording screen, “Baseline” will normally be selected 
as the default Activity for a new Test Point. It will be necessary 
to change it to “Electrical”, since the “Baseline” setting will not 
allow you to record a sample with a low RMS value. (Figure 3)

Figure 1   Figure 2   Figure 3
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5. Once the appropriate Activity has been selected, touch the microphone 
button to start recording. NOTE: the smartphone does not have to be 
connected to a UL101 for this part of the setup. However, if the area that 
you are working in is not perfectly quiet, you will need to connect your 
smartphone to an UL101 and set the receiver’s gain settings as low as 
possible before recording. The goal is to record a “baseline” with an RMS 
value of 10 or lower. For Leak Detection PMs, we are not concerned with a 
significant change of conditions over time – as in mechanical CBM – rather, 
we are setting up each Test Point so that the presence of any ultrasound will 
trigger a flag. (Figure 4)

6. Once a twenty (20) second sample has been recorded, press the stop 
button. The second counter is in the bottom right corner. The RMS value may 
be above 0. Any reading at 10 RMS or lower will be acceptable. (Figure 5)

7. Once the recording has stopped, press the save button. For mechanical 
CBM, five (5) baseline samples are required for each test point to establish a 
threshold. For the detection of electric discharges, only three (3) samples are 
required to establish an alarm threshold. (Figure 6)

Figure 4    Figure 5    Figure 6
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8. Once a minimum of three placeholder samples have been 
registered for each test point, return to the InCTRL web-based 
platform and select “Limits” in the navigation list on the left side of 
the home screen.

9. From the Thresholds screen, select the appropriate Equipment ID.

10. Once the Equipment has been selected, select the Test Point. 

11. Once the Test Point has been selected, verify that three samples 
are present, and that the Maximum RMS value is no more than 
10. Set the Threshold value to 15 and click “Set Threshold.”
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When it is time to perform an electric discharge detection 
procedure, use the placeholder test points to document individual 
sounds. Perform the Inspection as normal, only use InCTRL Mobile 
once an electrical sound has been located.

1. Once the location of an electric discharge has been identified, 
open InCTRL Mobile and select the correct location. 

2. Select the first available test point without a thumbnail photo. 
Remember, for this type of inspection, the test points are only 
placeholders. An empty thumbnail means an empty placeholder. 

3. Once the Test Point has been opened, select “Scheduled” from 
the Activity drop down menu. (Figure 7)

4. Tap the “Note” field and enter a detailed note that describes the 
type of sound and where it is located. Once completed, close 
the keyboard with the down arrow in the lower left corner of the 
screen. (Figure 8)

Figure 7

Recording Electrical Discharges

Figure 8
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5. Then record the sound by touching the microphone button. 
Unlike the transformer CBM, the settings in the UL101 do not 
matter. The important thing is to record the 20 seconds set. 

6. Once you have recorded the sound, press the stop button. 

7. Once you have completed the recording, touch the Save button 
to load the sample. This will activate a flag and add the sound to 
a report. (Figure 9)

8. Before leaving the Test Point, touch the three dots in the upper 
right corner of the screen and select “Capture Image” from the 
drop-down menu. (Figure 10)

9. Take a picture of the component that generated the electrical 
sound by touching the center of the screen. Click on the Check 
Box to save the photo. (Figure 11)

Figure 9    Figure 10    Figure 11
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10. Exit the test point. You will now see a thumbnail of the photo 
taken from the area of the electric discharge you just recorded. 
(Figure 12) 

11. To register another electric discharge, select the following empty 
placeholder and repeat the above process.

Figure 12

On-site Analysis of Electrical Sounds
For the on-site analysis, the WaveEditor application will be needed, 
which allows us to see the spectrum on the screen, and perform a 
more in-depth analysis.

https://play.google.com/store/apps/details?id=io.sbaud.
wavstudio&hl=en

In InCTRL we must have the “Delete After Sync” off, since we will 
need the files on the smartphone for the analysis.

Once the file is saved, we can open it in WaveEditor to analyze it. 
To open the file, go to the Open menu, select the InCTRL folder, go 
directly to the test point you want to analyze and open it.
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In this view you can analyze the waveform and listen to the sound. 
On the button next to the playback time you can see an FFT view 
and analyze the harmonics of the sound. In the waveform you 
can make a horizontal zoom to see the downloads closer and see 
differences that can have a tracking against a corona effect.
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Once the detection of electric discharges has been completed, all 
those that were documented can be easily collected in a single report.

1. From the InCTRL home screen, select the appropriate location 
(system) from the drop-down menu in the upper right corner. 

2. Once the location is selected, click on “Reports” in the list of 
general information on the right.

3. The Report menu will open. Select “Equipment Status.”

Generating electric discharges 
detection reports from InCTRL
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Verifying Repairs and Resolving 
Placeholders

4. Selecting “Equipment Status” will automatically generate a report 
showing all flagged Test Points that are currently unresolved. To 
narrow down the report by Equipment or zone, select from the 
“Equipment” list and tap “Display. To print the report, simply print 
the screen.

Once repairs have been completed, the ultrasound technician 
should return to each inspected point and document the resolution. 
This will be done in two phases: (1) upload new samples with 
InCTRL Mobile and (2) delete photos from Test Point in the InCTRL 
web-based application.
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1. Before starting, use the saved photo to verify the equipment and 
the information recorded on the tag. 

2. Once the information is verified repeat the same process outlined 
above for recording a new sample, with two exceptions: (1) under 
Activities, select ”Repair”; and (2) save a note detailing the repair. 
(Figure 13) 

3. If the situation has been properly repaired, there should be no 
ultrasound at the site where the discharge was heard (with the 
exception of having a non-destructive corona effect). InCTRL 
Mobile must indicate a resolution after the sample has been 
saved. The graph will indicate a return to a low baseline, below the 
established threshold of 15 RMS. (Figure 14)

CTRL Systems has more than 25 years supplying the 
civil and military industry with the lightest, sensitive, 
enduring and friendly Airborne Ultrasound Receivers, 
if you wish to receive more information about this and 

other applications do not hesitate in contacting us.

Call: +1 (877) 287.5797 | +1 (410) 876.5676 
Visit: www.ctrlsys.com

Figure 13

Figure 14


