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Abstract (en)
On-line diagnostic and control of dielectric behavior of power transformers is based on on-line reading of the relative humidity (RH) of the oil in oil
filling (102) of main tank (10) of transformer (1) by humidity sensor (2). The on-line reading of temperature of this oil is performed by temperature
sensor (3). Both sensors are immersed in oil leaving the upper part of the cellulose insulation system of transformer (1) where both measured
variables are periodically sampled by proces control device (4). The value of the oil temperature is also transfered into temperature governor (6) of
transformer (1). Proces control device (4), in the predetermined time-intervals, stores values of measured variables into its memory and calculates
the Qw-value, which represents the water content in oil, and the Ud,t-value, which represents the theoretical dielectric strength of the oil. Proces
control device (4) verifies the veracity and relevancy of calculated Ud,t-value by the comparison of this theoretical value with the Ud,lab-value
acquired by the direct reading of the dielectric strength of oil in lab, at the moment of the sampling of oil from transformer (1). The results of this
verification process are futher utilized not only for the on-line diagnostics and control of the dielectric behavior of transformer (1), but also for the
critical evaluation of mutual veracity of both Ud-reading methods: the theoretical one versus direct measurement Proces control device (4) compares
the processed Ud,t-value with the Ud-value requested by the norm or by internal regulations of the provider, calculating the Tsoll-value, the value
of the setting point of temperature governor (6). Temperature governor (6) then controls the temperature of transformer (1) in such a way, that the
real dielectric strength of the oil never decreaeses under pre-determined limits. A device to implement the on-line diagnostics and the control of
the dielectric behavior of power transformers consists of transformer (1), to which is connected humidity sensor (2) of oil filling (102), temperature
sensor (3), process control device (4) and temperature governor (6). The main tank (10) includes the active part of transformer (1), consisting of
magnetic circuit (100) and winding (101) and both immersed in oil filling (102) of transformer(1). The upper part of main tank (10) is connected by
connecting tube (13) to conservator (12) and simultaneously right and left side of said main tank (10) is by upper sleeve (111) and bottom sleeve
(112) hydraulically connected to oil coolers (11) where fan casting (113) and fan (114) is situated. The bottom part of said main tank (10) is also
provided with sampling cock (14). The right upper sleeve (111) is provided with well (31) of temperature sensor (3) and with sleeve (21) of humidity
sensor (2) whereas process control device (4) is connected by first measuring line (30) to temperature sensor (3), by second measuring line (20)
to humidity sensor (2), by first data line (41) to the control port (42), by second data line (43) to external PC, by third data line (46) to temperature
governor (6) which is also connected by first measuring line (30) to temperature sensor (3). Said temperature governor (6) is connected by first
control line (61) and by second control line (62) to fans (114) of oil coolers (11) of oil filling (102).

IPC 8 full level
GO1N 27/22 (2006.01); GOLN 33/28 (2006.01); GO1R 31/62 (2020.01); HO1F 27/40 (2006.01)

CPC (source: EP)
HO1F 27/12 (2013.01); HOLF 27/402 (2013.01)

Citation (search report)

+ [Y] WO 03011422 A2 20030213 - ALTMANN JOSEF [CZ]

+ [Y] US 2007289367 A1 20071220 - AUBIN JACQUES [CA], et al

* [Y] US 4654806 A 19870331 - POYSER THOMAS D [US], et al

+ [Y] ALTMANN J: "Systematische Fehler bei der Diagnostik angefeuchteter Transformatoren”, INTERNET CITATION, 28 March 2007 (2007-03-28),
pages 1 - 11, XP002595887, Retrieved from the Internet <URL:http://www.ars-altmann.com/news.php> [retrieved on 20100809]

* [Y] ALTMANN J: "The dielectric strength of the transformer oil and its impact on the diagnostic of power transformers”, INTERNET CITATION, 10
November 2004 (2004-11-10), pages 1 - 11, XP002595888, Retrieved from the Internet <URL:http://www.ars-altmann.com/news.php> [retrieved on
20100809]

+ [A] DAVYDOV V G ET AL: "MOISTURE ASSESSMENT IN POWER TRANSFORMERS, Lessons Learned", VAISALA NEWS :M210243EN-A,
VAISALA, HELSINKI, Fl, no. 160, 26 September 2000 (2000-09-26), pages 18 - 21, XP002259392, ISSN: 1238-2388

Cited by
CN107727968A; CN105044534A; CN109001339A; EP3767651A1; US2021020346A1; EP3032553A1; FR3030102A1; CN112730538A

Designated contracting state (EPC)
AL AT BE BG CH CY CZDE DKEE ES FIFRGB GRHRHU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO RS SE SI SK SM TR

Designated extension state (EPC)
BA ME

DOCDB simple family (publication)
EP 2348307 A1 20110727; CZ 201051 A3 20110803

DOCDB simple family (application)
EP 11000347 A 20110118; CZ 201051 A 20100122


https://worldwide.espacenet.com/patent/search?q=pn%3DEP2348307A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP11000347&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=G01N0027220000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=G01N0033280000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=G01R0031620000&priorityorder=yes&refresh=page&version=20200101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01F0027400000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01F27/12
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01F27/402

