Damascus University Journal for engineering sciences
Vo 40 number (4) -2024: 212-221

Lotigh astell 5iad daals dlaa

221-212 :2024 — (4)asl 40aal

Al cipal) aladiads M) 63l Cliagad B ddsal) Adjlad) Cigail) Bagy Gpead

aulal) a2

s Aaals —55 Vg 4Lyl Auarigl) Bl — 2505080 508 alai Losin s — i€ Godiga”
mothana2.aljassem@damascusuniversity.edu.sy

tuadlal)

Ciliagailly 53l clsna ool el dgagall GVl u€ Ll L) dlla

gl Glpgan 4 deadiuall Ajlall cgaill Al Ciliialgall et JIAA (e 400 5eS)
b Jae¥) o Game gl clSad 6 wlodl) pemiall clpadl joas . Ll
e el gl ) L JEd o S L) Al "l S Nyl il
b Aaaiiiad) legod ABLL A05lal) algall AT e Banly o A8l eSl) 50al) cNpas
ol Ualse s adudl LIS iaratie ulaas ALl Jilpad) et iy «J3al
g3l Jae dad s Madiye Akl gl aat  ALaY) 26K o ALl 3l
TN B INEV |

om @il ) 13 Cangs

b Jle Bl dismd) @igill pe adadlie 5 Sl coll aladnad 401K @
lyeSll 08 cgaa

LA Liw e dasll LAl jLgdl 5g e shall daj 0l e el @
Anlall Ggll [ Al Gl (e ddlide oy

Blys ilays il s Linedly A8l gl e Tkt Auad Jumdl ap0a .
Al Clsne o8 lgaladn Y A Jodl) puleall clbite ae 3858 T 5 A
A<l

Aallal) Gnlidll HLaa¥) Clelya) 3 WGy Canill 1agy dalaiall CHLAY) aoen sl o
Byaall Clsae Gailiad Gaead (e a3l ) Caad) 13 il oyylal 85 . |IEC60156
Aalall Gga3ll e DAY aladia) (Ko g b o Pladl Bl (ailad awad DA e
s L bl i) cuig cc¥paal) (8 dsaaall cipnll duns Qi JlaS dsaaally
CilS le) gl dad el o Coa Aaclll LAl HLgV1 st dad o 5l
Jasiaall gaaall cusll (e 7 25 dsedll Hlod) a3 39 (digia 4352 808))s dape die
Aiseall aa dsball A3l gl Lalal daws Jumdl Ll e bl il e /75 pa
sl A0l W gaas il

Gl Aaeall sl ¢ a1 353 5l CN¥aa ¢ Madl gl sdalidall cilalsl
LAglal)

2022/10/17 gy} st
2022/12/20 :Jsill ot

@O0

— 6l dzala t ) Beaa
Gsin O3l iy iy

CC Uty angan i)
BY-NC-SA 04

91


mailto:hussam.barhoum@damascusuniversity.edu.sy

peslad

....... Sl gl Glagad A dpaeall ADladl Cgill B20a Gaeeas

Improvement the Quality of Mineral Insulating Oil at High Voltage

Received:17/10/2022
Accepted:20/12/2022

[0Sl

Copyright: Damascus
University- Syria, The

authors

retain the
copyright under a
CC BY- NC-SA

Equipments Using Vegetable Oil

Mothana Mohammed Aljassem™

*! Electrical Engineer, Department of Electrical Power System, Faculty of Electrical
& Electronic Engineering, University of Aleppo.

mothana2 aljassem@damascusuniversity.edu.sy.

Abstract:

There is widespread global interest into research which related to improving
the performance of power transformers and electrical equipment by
improving the technical specifications of insulating oils used in high voltage
equipments. Transformers considered the main part at high voltage networks,
where most of the faults in transformers cost money either for repair or
replacement. Mineral oil is one of the most common liquid insulating
materials used in insulation. The development of the properties of insulating
liquids is connected to several factors, such as environmental requirements
and other factors related to safety or economic cost. Vegetable oils are
considered a new candidate to replace mineral oils in the future.

The aim of this research to verify:

* The possibility of using vegetable oil and its mixtures with mineral oils as
insulating oils at power transformers.

* Verification of the effect of temperature on the breakdown voltage of the
resulting mixtures, which are six mixtures with different ratios of
mineral/vegetable oils.

 Determine the best ratio for mixing under the influence of temperature
which fulfills the requirements of international standards for use at power
transformers.

All tests related to this research were carried out according to the
international standard test procedures IEC60156. The results of this research
indicated that an improvement of the characteristics of power transformers
could be achieved via the improvement of the insulating liquid
characteristics . Using mixtures of vegetable and mineral oils can be
considered as an alternative liquid insulator for mineral oils in transformers,
and showed the effect of temperature change on the value of the breakdown

voltage of the resulting mixtures as <the highest value of the breakdown

voltage was at a temperature of 80°C, and the ratio 25% of the used mineral
oil with 75% of the vegetable oil was chosen as the best mixing ratio of the
vegetable and mineral insulating oils that achieve the required insulation.
Keywords: High Voltage, Power Transformer, Breakdown voltage,
Mineral oil, Vegetable oil.
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