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Abstract — This  paper  presents  an  application's 
experience of  LVI-testing to check the condition of 
transformer windings, infra-red control (IR-control) 
results of electrical equipment, inspections of the SF6 
insulation current transformers by thermal-vision 
control, measuring the acoustic activity of the partial 
discharges (PD) into the insulation of transformers, the 
gas pressure in the housing, data of electrical tests, the 
results of analysis of the quality of SF6 by different 
methods. IR-control was used for detection of 
overheating of disconnector contacts, bushing 
condition of power transformers, condition of circuit 
breakers, arresters and limiters of overvoltages, 
coupling transformers, measuring current 
transformers, measuring voltage transformers and 
other. The LVI method and short-circuit inductive 
reactance measurements  are sensitive for detecting 
such faults as radial, axial winding deformations, a 
twisting of low-voltage or regulating  winding, a  losing  
of  winding's  pressing and other.  
  
Keywords — IR-control,  Low voltage  impulse  method,  
Short-circuit  inductive  reactance measurement, SF6 
insulation, quality of SF6. 
 

I. INTRODUCTION  
 
Infra-red control was used for detection electrical 
equipment’s faults, defects and weaknesses: 
overheating of disconnector contacts, bushing 
condition of power transformers, condition of circuit 
breakers, arresters and limiters of overvoltages, 
coupling transformers, measuring current 
transformers, measuring voltage transformers, control 
of connecting heads soldering quality of turbo-
generator stator windings during repairing and other. 

LVI-testing and short-circuit inductive reactance 
measurements are sensitive for detecting such 
transformers winding faults as buckling, axial shift 
and other.  The 70 units of  25-240 MVA  110-500 kV  
power  transformers  were  checked  by low  voltage 
impulse (LVI) method.  A few power transformers 
were detected with winding deformations after short-
circuit with aperiodical short-circuit current. The block 
80 MVA 110 kV transformer had serious amplitude 
and frequency LVI LV1-LV2 winding oscillogram 
differences after generator side short-circuit. The low-
voltage (LV) winding signal spectrum of 80 MVA 110 
kV transformer changed after short-circuit.   
22 units of power transformers extending in capacity 
range from about 25 MVA to over 666 MVA and in 
voltage range from 110 kV to 750 kV were tested at 
short-circuit at Togliatti Power Testing Laboratory 
(Russia) during 1983-1995. The application of  LVI 
method and measurement of inductive reactance 
deviation allowed to detect a twisting of low-voltage 
winding and radial winding's deformations at tests of 
the 400 MVA and a 250 MVA block power 
transformers [1-5]. 
Power transformers are one of the basic parts in the 
circuitry of power transmission and delivery. 
Therefore the interest to perfection of the power 
transformers' fault diagnostic methods is being 
increased. The repairs of power transformers and 
other electrical equipment are carried on, using 
diagnostic measurement results [1,2,3, 5-9]. 

This paper presents inspection of SF6 insulation 
current transformers by thermal-vision control, 
measuring the acoustic activity of the partial 
discharges (PD) into the insulation of transformers, 
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the gas pressure in the housing, data of electrical 
tests, the analysis of the quality of SF6 by different 
methods. The norms of the quality of SF6 in the high-
voltage equipment are accepted in accordance with 
IEC 60480–2004 and national standards [1]. Basic 
reasons for defects and damages of electrical 
equipment with the sulfur hexafluoride insulation: low 
mechanical strength, the low quality of SF6 insulation 
(increased humidity, the appearance of 
decomposition products of SF6), the unreliable 
fastening of protective hoods on the diaphragm 
devices, the defects of installation. 
 

II. Infra-red and ultraviolet control 
results. 

An examples of efficient application of infra-red 
control for electrical equipment faults diagnostic are 
in the fig. 1: 
a) - overheating of 220 kV disconnector contacts 
(∆T=48°С); b) – decrease of insulation resistance of 
110 kV limiter of overvoltages to 300 MOm, 
moistening and the entry of moisture inside limiter of 
overvoltages, overheating (∆T=0,5°С); c) - 
overheating of  330 kV measuring current 
transformer,  tgб = 2,6%, according to the joint results 
of diagnostic measurements it is dismantled and 
substituted; d) - ultraviolet control, glow of surface PD 
in the cracks of stand-off insulators (defective 
insulator in the 500 kV disconnector with the 
worsened electrical properties of porcelain). 
 
 

          
 
                                               a) 
 

           
 
                                                b)  
 

 
                                                  c) 
 

 
 

                                                 d) 
 
 Figure 1. An examples of efficient application of infra-red control 
for electrical equipment faults diagnostic : a) - overheating of 220 
kV disconnector contacts (∆T=48°С); b) – decrease of insulation 
resistance of 110 kV limiter of overvoltages  to 300 MOm, 
moistening and the entry of moisture inside limiter of overvoltages, 
overheating (∆T=0,5°С); c) - overheating of  330 kV measuring 
current transformers,  tgб = 2,6%, according to the joint results of 
diagnostic measurements it is dismantled and substituted; d) - 
ultraviolet control, glow of surface PD in the cracks of stand-off 
insulators (defective insulator in the 500 kV disconnector with the 
worsened electrical properties of porcelain). 
 

III. LVI-testing  of   transformer's winding  
and  FRA method. 

 
The LVI method is very sensitive to small local 
changes of winding geometry: turn-to-turn and coil-
to-coil capacitances, mutual   inductances between 
transformer windings. The LVI oscillograms, which 
contains basic resonance frequencies of transformer 
winding, are a "fingerprint" or condition state of 
transformer. Generally, windings of large power 
transformers have three basic resonance frequecies. 
Frequency Response Analysis (FRA) showed 
presence of 110 kHz, 320 kHz and 550 kHz 
frequencies for 250 MVA /220 kV transformer. An 
amplitude of these resonance frequencies changed 
1,3-2  times  after   detection   of  radial  buckling in 
LV winding  at short-circuit tests (fig.2) [5-11]. 
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Figure 2. Typical example of deformation  due to radial  buckling in     
the C phase LV internal  winding  of  250 MVA /220 kV transformer  
(∆ Xk= +3,1%). 
 
Inductive reactance deviation was ∆ Xk= +3,1% in 
this  case. 
Radial  buckling in  MV 220 kV winding  (a) and in  
HV 500 kV winding (b) of 167 MVA/500 kV/220 kV 
autotransformer after three short-circuits in service is 
in the fig.3. 

           
                                          a)    

                             
 
                                                    b) 
Figure 3. An example of  radial  buckling  in  MV 220 kV winding  
(a) and in  HV external 500 kV winding (b)  of  167 MVA/500 
kV/220 kV autotransformer after three  short-circuits at  “Bugulma-
500 kV” substation in  service. 
 

125 MVA/220 kV/110 kV autotransformer was switch 
off by gas relay protection after  internal  short-circuit 
at the   electrical substation in service. The tank of 
autotransformer was not deformed. Serious 

deformations and turn-to-turn  internal  short-circuit 
were detected in MV 110 kV winding,  regulating  
winding and   LV winding  by  LVI-testing, short-circuit 
inductive reactance measurements and  iron core 
losses methods. LVI oscillograms of  MV 110 kV 
winding, including turns of  regulating  winding (a), 
and oscillograms of  LV winding (b) are in the  fig.4. 
The LVI amplitude-frequency  differences of  C phase  
from A and B phases  are noticeable. The short-
circuit inductive reactance differences of  C phase  
from A and B phases  are ∆ Xk= -11,6%  in MV-LV 
winding  regime, and ∆ Xk= -7% in HV-LV winding 
regime. The main goal of diagnostic investigation of 
125 MVA 220/110 kV autotransformer was to define 
the possibility of repairing.  On the basis of results of 
this diagnostic investigation there was  planed the 
substitution of autotransformer. 
        

 
                                              a) 

 
                                             b) 
Figure 4.  LVI oscillograms of  MV 110 kV winding, including turns 
of  regulating  winding (a), and oscillograms of  LV winding (b) of 
125 MVA/220 kV/110 kV autotransformer after  internal  short-cirat   
at  “Kostroma-2” substation, illustrating  amplitude-frequency  
differences of  C phase . 

 
The block 80 MVA 110 kV transformer had serious 
amplitude and frequency LVI LV1-LV2 winding 
oscillogram differences after generator side short-
circuit at Heat Electric Power Station. The LV- 
winding signal spectrum of 80 MVA 110 kV 
transformer changed after short-circuit.  The original 
300 kHz, 500 kHz, 700 kHz resonance frequencies 
disappeared and a new 400 kHz, 800 kHz resonance 
frequencies appeared in the FRA spectrum.  The LVI-
tests and spectrum analysis of   80 MVA 110 kV 
transformer’s LV-windings detected axial 
electrodynamic deformations [5, 6, 7, 10-17]. 
Diagnostics  experience  was  showed  that  the  
transformer  plant  documentation should be include: 
normograms of LVI-testing, data  bases of  partial  
discharge  technique, normograms of infra-red 
diagnostics (for  first  models) during heat testing, 
data bases of  winding pressure by vibration 
measurements of  transformer. Short-circuit 
reactance measurements (Zk) and LVI-testing should 

MV 
 

HV 
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be carry out together. The  necessity of LVI-
normograms  of  all new manufactured transformer 
with capacity over 2,5 MVA, which are  produced  at 
the transformer  manufacturers,  is   came. It’s 
necessity  for   data  bases of  the  mechanical  
winding  conditions  for  the  future LVI-testing  at  the 
energy  system  after  probable  short-circuit [8, 9, 15-
20].   
                     

     IV.  DIAGNOSTIC METHODS OF 
INSTRUMENT TRANSFORMERS WITH SF6 
INSULATION 
In fig. 5 are given the basic methods of complex 

diagnostics of instrument transformers with SF6 
insulation [3]. These are thermal-vision inspection, 
the measurement of the acoustic activity of the partial 
discharges (PD) into the insulation and the analysis 
of the quality of SF6 by different methods [3, 7, 8]. 

 

Fig. 5 Basic methods of complex diagnostics of instrument 
transformers with SF6 insulation. 

Thermal-vision inspection is very effective for 
predictive diagnostic for SF6 insulation current and 
voltage transformers, and it is achieved in 
accordance with national standard RD 153-34.0-
20.363-99 “The basic condition of the procedure of 
infrared diagnostics of electrical equipment and 
transmission airlines” (Fig. 6). 

 

 
 
Fig. 6 Heat-gram of SF6 insulation current transformer (∆ T=2,1 

оC). 
 
An acoustic activity of the partial discharges (PD) 

into the insulation of SF6 insulation current and 
voltage transformers is one of the basic methods of 
complex diagnostics. Acoustic signals of PD into the 

insulation of SF6 insulation current transformer and 
their spectra are in the fig. 7. 

 

 
 
a) АА= 0,9 dB; 

 

 
 

b) АА= 50,3 dВ 
 
Fig. 7 Acoustic signals of PD into the insulation of SF6 
insulation current transformer and their spectra. 
 
An electrical activity of the partial discharges (PD) 
into the insulation of 80 MVA/110 kV power 
transformer are in the fig. 8. Color shows intensity 
PD per second (from the dark-blue to the red). 

 

 
Fig. 8 An electrical activity of the partial discharges (PD) into the 
insulation of 80 MVA/110 kV power transformer. 
 
Normative documentation during PD 
measurements are national standard GOST-
20074-83 “Method of measuring the PD 
characteristics and IEC-60270 “The measurements 
of PD characteristics” [8]. 

Compositional analysis of SF6 is carried out by 
spectrophotometry by portable dissolved multi-gas 
analyser TRANSPORT X.  

Analysis of a transformer oil sample for 
dissolved gases by a laboratory is an established 
technique recognized as the most important test 
for monitoring power transformers. 
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The Kelman TRANSPORT X is a compact 
portable Dissolved Gas Analysis (DGA) system 
which can be used to analyze oil samples for all 
dissolved fault gases and moisture. If abnormal 
levels are detected, it further provides a diagnostic 
using various IEEE/IEC approved interpretation 
rules.  

This is a vital piece of equipment when more 
frequent oil tests need to be performed on aging 
transformers or when an immediate on-site 
diagnostic is required following an alarm from a 
single gas DGA monitor.  

 Normative documents and national standard is 
RD-16.066-05 “Sulfur hexafluoride electrotechnical 
equipment technical requirements for the 
production” and IEC 60480-2004. 
The tracks of partial discharges during the 
insulating construction are on the fig.9. 
 

 
 
Fig. 9 The tracks of partial discharges during the insulating 
construction 

                                  

CONCLUSIONS 

Infra-red control was effective for detection electrical 
equipment’s faults, defects and weaknesses: 
overheating of disconnector contacts, bushing 
condition of power transformers, condition of circuit 
breakers, arresters and limiters of overvoltages, 
coupling transformers, measuring current 
transformers, measuring voltage transformers, control 
of connecting heads soldering quality of turbo-
generator stator windings. 
The  low voltage  impulse  testing is a very sensitive 
and reliable  method  of deformation's  detections  of  
transformer windings. The LVI oscillograms are a 
"fingerprint" of transformer. 
This winding "fingerprint" are defined by major 
resonance frequencies (a winding spectra). The 250 
MVA 220 kV winding transformer's FRA spectrum 
was contained a 110 kHz, 320 kHz and  550 kHz 
frequencies, which are changed 1.3-2 times after the 
mechanical radial winding deformations. The FRA 
spectrum of 80 MVA 110 kV transformer changed 
after short-circuit. The original 300 kHz, 500 kHz, 700 
kHz resonance frequencies disappeared and a new  
400 kHz,  800 kHz resonance frequencies.  

The results of the carried out complex inspection 
showed that the basic reasons for the failure of 
instrument transformers they are the low quality of 

SF6 (sulfur hexafluoride), design deficiencies in the 
transformers, the absence of absorbers for adsorbing 
of moisture and decomposition products of SF6, the 
application of not corrosion-resistant materials for 
manufacturing the transformers and the low quality of 
service maintenance [3-9]. The quality of SF6 must 
correspond to the norms, indicated in IEC 60480-
2004. 
 

ACKNOWLEDGMENT 

To Mr. Yurij A. Dementiev, Main Engineer of S&T  
Center of Federal Grid Company of United Energy 
System, Russia; Mr Vladimir V. Smekalov, chief of  
Division of electrical equipment and transmission lines, 
Cooperation of Universities and Innovation 
Development, Doctoral School project “Complex 
diagnostic modeling of technical parameters of power 
transformer-reactor electrical equipment condition”, 
2009 and Candidate Thesis, 2012 “The estimation of 
reliability and risk management of technological 
breakdowns on the overhead transmission lines” has 
made publishing of this article possible.  
 
                             

REFERENCES 
 
[1] A.Yu.Khrennikov.  Extra high voltage transformer     short  

circuit  steadiness  test  results  and their effect     on   
calculations  and  design, 9-th  International  Power   System 
Conference, St.-Petersburg, vol.2, pp. 1-121, 1994. 

[2] T. Fogelberg,  R.S. Girgis -   ABB  power  transformers  -  a     
result  of  merging  different technologies with  prospects     for   
significant    future   advancements. -   International   
Simposium "Electrotechnics - 2010", Moscow, vol.1, 1994. 

[3] V. Balakrishnan. -  A study of short-circuits in  large  power     
transformers. -  Electrical India, Vol.XXIX, N 4, 1989. 

[4] W.Lech and L.Tyminski. - Detecting transformer winding 
damage - the low  voltage  impulse method. -  Electrical 
Review, N 18,     1966. 

[5] W.J. McNutt, W.M. Johnson, R.A. Nelson, R.E. Ayers. Power 
transformer short-circuit strength - requirements,  design,     
and demonstration, IEEE Trans. Power Appar. and Syst.,  89,      
N  8, 1970. 

[6] Malewski R.,   Khrennikov A.Yu. Monitoring of Winding 
Displacements in HV Transformers in Service. - CIGRE 
Working Group 33.03. Italy, Padua, 4-9 Sept. 1995. 

[7] Khrennikov A.Yu. - Short-circuit performance of  
power transformers.  Test experience at Samaraenergo Co 
and  at Power Testing Station in Togliatti, including fault 
diagnostics. CIGRE Study Commitee 12   Transformers.  
Hungary,   Budapest,  14-17  June, 1999. 

[8] Khrennikov A.Yu. Power transformer's fault   diagnostics at 
SAMARAENERGO Co, including  FRA/LVI  method. Reports 
from  School  of  Math.  And  System Engineering,  Vaxjo  
University, Sweden,  N  43,  2000, ISSN   1400-1942. 

[9] Khrennikov A.Yu.  Short-circuit performance of power 
transformers. Transformer testing experience for reliability’s 
increase of electric power supply. CIGRE Colloquium,   
Comitee  A2.  Moscow,  19-24  June. 2005. 

[10] A.Yu. Khrennikov, “Short-circuit performance of power 
transformers. Transformer testing experience for reliability’s 
increase of electric power supply”, Reports of CIGRE 
Colloquium,   Comitee  A2.  Moscow,  19-24  June. 2005. 

[11] A.Yu. Khrennikov, V.G. Goldshtein, A.A. Skladchikov, “The 
analysis of a condition of overhead lines of power transmission 
6 – 500 кV”, Power plants, 2010, № 5. 

[12] A.Yu. Khrennikov, V.G. Goldshtein, “The technical diagnostics, 
damages and resource of power and measurement 
transformers, reactors”, Energo-Atomizdat, 2007, 319 p. 

www.jmest.org 
JMESTN42350131 188 

http://www.jmest.org/


Journal of Multidisciplinary Engineering Science and Technology (JMEST) 
ISSN: 3159-0040 

Vol. 1 Issue 4, November - 2014 

[13] A.Yu. Khrennikov, Complex diagnostic modeling of technical 
parameters of power transformer- reactor electrical equipment 
condition, PhD Thesis, The Samara University, December 
2009. 

[14] A.Yu. Khrennikov. Short-circuit performance of power 
transformers. Test experience, including fault diagnostic, 
Reports оf Advanced Research Workshop on Modern 
Transformers (ARWtr 2004), Vigo – Spain, October 2004. 

[15] A.Yu. Khrennikov. Diagnostics of electrical equipment’s faults, 
defects and  weaknesses, Reports оf Conference on Condition 
Monitoring and Diagnosis (CMD 2006), Korea, April 2006. 

[16] Giorgio Bertagnolli. Short-Circuit Duty of Power Transformers// 
ABB Transformatori, Legnano (Milano) – Italy. 1998, p. 197. 

[17] A.Yu. Khrennikov. Monitoring information-measuring system 
for detecting power transformer faults, FRA and LVI-testing 
diagnostics experience, Reports оf Asia-Pacific Power and 
Energy Engineering Conference (APPEEC 2012), Shanghai, 
China, March 2012. 

[18] Khrennikov A.Yu. New «intellectual networks» (Smart Grid) for 
detecting electrical equipment faults, defects and weaknesses 
//Smart Grid and Renewable Energy, February,  
2012, Volume 3,  Issue 1. 

[19] Khrennikov A.Yu. Smart Grid technologies for Detecting 
Electrical Equipment Faults, Defects and Weaknesses. 
Workshop on Mathematical Modelling of Wave Phenomena 
with applications in the power industry, Linnaeus University, 
Växjö 23-24 April 2013. http://lnu.se/mmwp 

[20] Khrennikov A.Yu., Shakaryan, Yury G., Dementyev Yury A. 
Shortcurrent Testing Laboratories. Short-Circuit Performance 
of Power Transformers, Transformer Testing Experience. 
International Journal of Automation and Control Engineering 
(IJACE), 2013 Volume 2, Issue 3 pp. 120-127. 
http://www.seipub.org/ijace/AllIssues.aspx 

[21] Khrennikov, Alexander Yu. “Transformer Testing Experience 
by LVI/FRA Methods. Short-Circuit Performance of Power 
Transformers.” Current Advance in Energy Research (CAIER)  
Volume 1, Issue 1 Jun. 2014 PP. 8-14. 
www.vkingpub.com/VkUpload/201406131101418881.pdf 

[22] IEC 60480–2004, “Guidelines for the checking and treatment 
of sulfur hexafluoride (SF6) taken from electrical equipment 
and specification for its re-use”, 2004. 

[23] X. S. Zhuang, “The examination and judgment of SF6 
electrical equipment discharge failure,” Asia-Pacific Power 
and Energy Engineering Conference (APPEEC’09), 2009. 

[24] Heinz-Joachim Belt, Michael Pittroff, Thomas Schwarze. 
“Isolation of SF6 from insulating gases in gas-insulated 
lines”. Patent US 20020062734 A1, 2002. 

[25] Obodov, A.M. “The methods of evaluating the state of elegaz 
sulfur hexafluoride in the process of operating the current 
instrument transformers 220 kV of Volga GES”. International 
scientific seminar “New developments and the problem of the 
operation of the electrical apparatuses for high voltage with 
the SF6 insulation”. Saint Petersburg, November 2012 (in 
Russian). 

[26] Khrennikov, Alexander Yu., Mazhurin Roman V. “The SF6 
high-voltage electrical equipment: analysis of accident rate 
and service experience”. Current Advance in Energy 
Research (CAIER)  Volume 1, Number 2 (Sep 2014), PP. 44-
49. 
http://www.vkingpub.com/Journal/CAIER/245.html 

[27]   Khrennikov, Alexander Yu., Mazhurin Roman V. “High-
voltage electrical equipment with the SF6 (sulfur 
hexafluoride) gas insulation: analysis of accident rate and 
service experience”. International Journal of Engineering 
Research & Management (IJERM), Volume 1, Issue 5, 
September 2014, PP. 31-36. 
http://www.ijerm.com/ar_download.php?archive=Vol.1+Issue
+5&&archive_id=9 

[28] Khrennikov, Alexander Yu., Skladchikov, Alexander A. 
”Control and analysis of breakdowns of overhead 
transmission lines (6 – 500 кV) in the Middle Volga region”. 
International Journal of Engineering Research & 
Management (IJERM), Volume 1, Issue 6, September 2014. 
http://ijerm.com/ar_download.php?archive=Vol.+1+Issue+6&
&archive_id=10 

 
 

 
Alexander Yu. Khrennikov was born at 
Bratsk, Russia, in 1964. He received 
Philosophy Doctor Degree in Electrical 
Engineering from Samara City University of 
Technology in 2009 in the field of 

diagnostic modeling of technical parameters of power 
transformer-reactor electrical equipment.  
Now, he works as senior expert of Division of electrical 
equipment and transmission lines, Scientific and Technical 
Center of Federal Grid Company of United Energy System, 
Russia.  
The author has more than 180 scientific and technical 
publications. His main research interests concentrate in the 
field of Transformer Short-circuit testing, Transformer 
winding fault diagnostic, Frequency Response Analysis, 
Smart Grid and Information-measuring systems. 
He is CIGRE member and Prof. of Moscow Energy 
Institute, Russia. 
 

 Roman V. Mazhurin was born in 
Novocherkask, Russia, in 1977.  
He took his degree as Electrical Engineer at Novocherkask 
State University in 1999. The author has 15 scientific and 
technical publications. 
From 2000 to 2014 years he worked as inspector of South 
Branch of JSC “Federal Grid Company of the Unified 
Energy System”, and he is post-graduate student now. 
 

 

 Pavel S. Radin was born in Khabarovsk 
region, Russia, in 1983.  
He took his degree as Electrical Engineer at Far East State 
University in 2005. The author has 21 scientific and 
technical publications. 
He worked in Far East Branch of JSC “Federal Grid 
Company of the Unified Energy System”, and he is post-
graduate student now. 
 
 
 
 
 
 
 
 

www.jmest.org 
JMESTN42350131 189 

http://www.jmest.org/
http://lnu.se/mmwp
http://www.seipub.org/ijace/AllIssues.aspx
http://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=748b87&url=http%3A%2F%2Fwww.vkingpub.com%2FVkUpload%2F201406131101418881.pdf&msgid=14086767700000000439;0;0;0&x-email=ak2390%40inbox.ru
http://www.google.ru/search?tbo=p&tbm=pts&hl=en&q=ininventor:%22Heinz-Joachim+Belt%22
http://www.google.ru/search?tbo=p&tbm=pts&hl=en&q=ininventor:%22Michael+Pittroff%22
http://www.google.ru/search?tbo=p&tbm=pts&hl=en&q=ininventor:%22Thomas+Schwarze%22
http://www.vkingpub.com/Journal/CAIER/245.html
http://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=cb5579&url=http%3A%2F%2Fwww.ijerm.com%2Far_download.php%3Farchive%3DVol.1%2BIssue%2B5%26%26archive_id%3D9&msgid=14095497370000000936;0,1&x-email=ak2390%40inbox.ru
http://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=cb5579&url=http%3A%2F%2Fwww.ijerm.com%2Far_download.php%3Farchive%3DVol.1%2BIssue%2B5%26%26archive_id%3D9&msgid=14095497370000000936;0,1&x-email=ak2390%40inbox.ru
http://ijerm.com/ar_download.php?archive=Vol.+1+Issue+6&&archive_id=10
http://ijerm.com/ar_download.php?archive=Vol.+1+Issue+6&&archive_id=10

	Infra-red and ultraviolet control,  LVI-testing,   partial discharges and another  diagnostic methods for detection of electrical equipment’s faults, defects.
	Pavel S. Radin/ Electrical Engineer
	Far East Branch of Federal Grid Company of the Unified Energy System
	pavelradin@mail.ru
	Abstract — This  paper  presents  an  application's experience of  LVI-testing to check the condition of transformer windings, infra-red control (IR-control) results of electrical equipment, inspections of the SF6 insulation current transformers by th...
	An examples of efficient application of infra-red control for electrical equipment faults diagnostic are in the fig. 1:
	[15] A.Yu. Khrennikov. Diagnostics of electrical equipment’s faults, defects and  weaknesses, Reports оf Conference on Condition Monitoring and Diagnosis (CMD 2006), Korea, April 2006.

