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Study on the physicochemical and electrical properties of oil-paper insulation
combination by thermal ageing
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Abstract: The converter transformer is the key electrical equipment of UHVDC system. The safety and stability of
power system is directly related to the level of internal oil-paper insulation and operating conditions. It is helpful for
improving the level of oil-paper insulation of the converter transformer to study the physicochemical properties of
the internal oil-paper insulation within thermal aging. The insulating oil and paper that may be used in the converter
transformer are taken as the research objects. Accelerated thermal ageing tests with four different groups of oil-
paper is accomplished via analyzing the degree of polymerization(DP) of the insulation paper and the water content,
acid value, kinematic viscosity and thermal stability, relative permittivity and dielectric loss factor. Ultimately, the

results provide a theoretical reference for the physicochemical and electrical properties of the oil-paper insulation.

Key words: oil-paper insulation; DP; water content; acid value; kinematic viscosity; thermal stability; relative
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Tab. 1 Different insulation compositions expressed by alphabet
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Fig. 1 Change of DP with different oil-paper combinations
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Fig. 3 Change of water moisture in oil with different oil-paper

combinations
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Fig. 4 Change of kinematic viscosity of oil with different oil-

paper combinations
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Tab. 2 Parameters of thermogravimetric analysis of insulating oil A
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Tab. 3 Parameters of thermogravimetric analysis of insulating oil B

ZALI TR/ R BIg6 7> Al 52/ C
0 209.35

O fifsd A R/ C

246.96

10 209.54 24631

20 200.18 247.15

40 208.77 246.52

70 208.94 247.02

100 209.12 246.69
M2, RIMEERTLULEL, BS4agh

M EERIETASa %W, FERFEABS
Mg oy TR — RS BRI, RIEWT
CAR B, A0 FRE B I n i et 5 b i 1) 40 46 20 it
Ry fE R KRB E AR, RARE
ftxﬁ?é’é%?mﬁ’a*i@% EILTPEAERm, X5
V. Mentlik % A i #4454y #r 75 210 59 248 i 5
) 851 2 e,

www.eage.com.cn

R R

Application Research |

2.6 daggkim. RAEXT v R E ER

AR A L B 5 A TR R 2 H e R
FEUIM R — MRS, o TR
AR Ha G bR A R RE Z S BT o0 &
B, BEISOH I T I S A A B RS
et im o 2B, MWEISH A, fEEAEL
B B, 4 S g A AR 6 A W BOL R AN R AR
AL, B A A X B E BB F KT A
Y G . 38 BB S 4 Sk AE A B
FEAUTHAERA

1) il b 2 5T 52 Wi £ 2% ol 9 A L B, B
o A SR g i ) — B B R AR IS Y B
M B, BRI Y % B 0 15 B 2 Sk 1 AH
XA L IR T A S 48 500 .

20) # Skl B9 AE R A L RS 3L AR
%, Bo il Sl i % R L A S il IR 9 % /e
A, Ha Sk A, AH X b S5 b AL (AR AR
AR AR - P B, PR IR A L

E 67N, S S AR AH R A HL B R L

HRETRHEEKKKAY: AC>AD>BC>BD,
e G AN TR, 46 S 4070 B A LY B H AR
P i AN R N R VR (o < I A e )
W, #g BRI, 400 B
B, BRI A S 4R 0 AE XA LR R R D
i & 2R R, @ a4 FHh REL;
i X FEE S ToE B IX, AR N s B K,
D LB B T 4R 2L R BE TR A, Tt a4 AL
PR %, AR R PE AR R B R, AR PR SR Y

2307 — A HAHAC)
205 N —@—ASHHKIH(AD)
- —A—BSHAINIBO)
2204 —g—BHHZINBD)

] 2154

$2 1 _——g——4

m 2,10 A

<: -

= 2.054

= { v o—s—2X
2.00
1.95 -
1.90 T T T T T T T 7

—T—
0 20 40 60 80 100
ESLAIEIPS

ES R E LGB TR ST AR
Fig.5 Change of relative permittivity of insulating oil with

different oil-paper combinations
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different oil-paper combinations
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Fig.7 Change of dielectric loss factor of insulating oil with

different oil-paper combinations
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Fig. 8 Change of dielectric loss factor of insulating paper with

different oil-paper combinations
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