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Performance comparison and analysis of insulating oil for
high voltage instrument transformer
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Abstract: The technical standards of insulating oil at home and abroad were summarized and the technical requirements of
insulating oil for high voltage instrument transformer were pointed out. The using properties of five kinds of insulating oils
commonly used in high voltage instrument transformer in China were compared and analyzed. The results show that No.1
and No.?2 insulating oils are negative gassing insulating oil, which are suitable for high voltage instrument transformers.
No.3, No.4, and No.5 insulating oils are positive gassing insulating oil, which are not suitable for high voltage instrument
transformers. On the balance of aromatics content, gassing properties, gas production properties, sludge solubility, and
oxidation stability, No.1 insulating oil has the best comprehensive performance, the lowest gassing, and the best oxidation
stability.
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Tab.1 Technical requirements for mineral insulating oil
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FRbRE R RIETTVE FRIRER IG5 FabrER -
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ikt 2 R /K V — — — — >145 D3300
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(90°C)




MR 2023,56(9) T-e A« LI P 2040 (0 P K L 2 103
FANE-))
GB 2536—2011 IEC 60296:2020 ASTM D3487-2016
WA e A e e e s
FRbrER RIGTTIE TRIRER R I8 T7 2 FRbrER ik
bz E
o — — — — >195 D2112
(e % 5851925, 140°C )/min
. NB/SH/T
FrA 4/ (mm?*/min) i 0810 i IEC 60628A <30 D2300
[N s/ C =135 GB/T261 >135 1SO 2719 >145 D92
i NB/SH/T
TR J5 98 5 2% <3 <3 IP 346 — —
0838
EZ NS Sy Rz AS SH/T 0803 il At IEC 61619 R AS D4059

500 h) BN %1, 1T ASTM D3487-2016 H 45 25 i 1)
Atz e VR E & N 110°C .72 h AT 110°C <164 h,
6] f 386 0 7 e i A s vk . AR I H &, IEC
60296:2020 £ 3K 0 (1) Tl H b ASTM D3487-2016
%, 5 DBDS & & V& 75 Bt 55 ik I i B | 4 B4
&G E RESE ARSEMERBAE, M
ASTM D3487-2016 X} 7 2F FL & FAG I 11 H 3% % , A
5 [ £ HL B - VDE H AR A ik e o 2 H s 3 R T
254, ASTM D3487-2016 1 75 1) 78 [ 5 58 , 45
Fr B3Rt 58 N ™ 4% . GB 2536—2011 45 i % F IEC
60296-2003 il %€ , K] It GB 2536—2011 #5 #E 5 IEC
60296:2020 £ Ti b IR bR AEAH LB R 280, % H
DBDS & & RO B vl H 48 B ) & = A
BRI I H & TR bR 2R AR R R E SR
IEC 60296:2020 b5 1 ™ %

IEC 602096:2020- 7 [E BS EN 60296:2012.
KAF|AS 60296:2017 F§ JE SANS 555-1:2018 H X}
28 S AT SOV R RE N < BT U AR SR AIE 48 S T A R
SE TR] HL 37 W0 T S BG4 1R T W e B MR 1 R
H o AR A ME CRUBT A0 1 46 25 & B T 47 R 1
B B A I T HR B A E R . AR b At
55 48 2% 3 (1) 75 2 B 0%, AT AU g T 255 TEC
60628, JI1 5= K CAN/CSA-C50-14 (R2018) il 3%
BS 148:2020 i Hi , X T4 7k FL AW & G v R L6 A%
AT 48 20, 75 = 3080 T R SR e
R CHUNT M) A2 06 B2 (1) RN 2 B2 (1), 7E AR5 58 1) S 56 4%
1A 48 5 it W AT BRI HH AR P st T DA Y
SRR PE S 4 2 1) 05 1 B A K.

LA E N AMRERE , & R R A
26 S e — FPRFER M 28 2, B T3 /2 TEC 60296:
2020.ASTM D3487-2016 A1 GB 2536—2011 E 3K 2.
Ab, B R ARAT SE (AT R I E KR .

2 X

2.1 LMt
1E BB AAT A 5 32 A i 78 248 25 0 72

AP O RS Gl A IE T TR S, sk 2
PR o

2 HAVEYLEGOH M
Tab.2 Typical insulating oil products
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Tab.3 Test results pour points and viscosity of insulating oils
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Viscosity-temperature curve of insulating oils
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Tab.4 Test results of refining stability and health, safety, and environmental properties of insulating oils

TiH FRbRER VMg 2"k 3 g ST X OIRES
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Kk E Ltk J3/(mN/m) >43 48 48 48 46 48 GB/T 6541
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3.4 AR RITSMHEREXTEE

Y 3 1 R T T VR AR 22, AT LUK A B
(20°C)FEEE(40°CH AT A2 (20°CH THE I, tha]
PAK FH L0 A0 618 Ao Bt 5 40 B 1 5 B 4 2 2R i
W4 M7 R B BT IR  FR BE I R0 05 A 4 4 A I

g, Horp C B AR IR 77 B R R 1 o BRI
5 CAE RS e A i 7 o5 B S 1 1K 7
e, CEFR R R FE R iR IR 1 o5 B T (1 7 20 2
BT 1 6 i A AL 260 5 i A H g AR AR
RS A R TR, A



disirRl  2023,56(9)

T2 TR 80 TR B A6 40T T P R L A3 17 105

®"S O BEHAVBEIME RN R

Tab.5 Test results of insulating properties of insulating oils

i H GEAEHEN JREZEEZ 3T 2 4 2 32 42 52 {ECSIRrA

IKA> 5 B/ (mg/kg) <30 15 20 12 16 18 NB/SH/T 0207
G R R/ =30 73 68 80 66 63 GB/T 507
I R ATRFE R $(90C) <0.005 0.000 1 0.000 2 0.000 2 0.000 4 0.000 6 GB/T 5654
A LB 7] /(uC/m) — 2 20 2 2 2 DL/T 385

UGN R RIVTAN %07 VR LR I S bR B A R AR
e 8 TR S P S A BT R R A ) T . 5 i
B AR U AFE 2 B R ER SR S5 2R,
2t 2 R AT S /N BB O B AR
U, R

5 I O B RN B b e B i 4 G A Tl e e
VAl £ =R S N R STHTIB N =S a0 S
e R ERAR , R e VI ) e DB . 5k A R ik 1) 4
FA M 28 R 43 ) 55 BT S R i e ok RO 3
M 4,

60] =5 =R bt G == 75 G B o0

4/(mm3/min)

10
20

ot

A
B3 @EHmMERRERSITSMEXR
Fig.3 Relationships between hydrocarbon composition and

gassing properties of insulating oils
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Fig.4 Relationships between hydrocarbon composition and

aniline point of insulating oils
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Fig.5 Gass production properties of insulating oils
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Tab.6  Oxidation stability test results of insulating oils

TH EtRER UG Mgl 3 4G MG X REA
I BFEEE(90°C) <0.005 0 0.000 1 0.000 2 0.000 2 0.000 4 0.000 6 GB/T 5654
P& {4 /(mgKOH/g) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NB/SH/T 0836
PUEGT & B /% 0~0.4 0.28 0.28 0.30 0.39 0.38 SH/T 0802
BB & B/ (mg/kg) A th A HA A H A A H DL/T 1459
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ALz E P . NB/SH/T 0811
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Fig.6 Appearance of insulating oils after

oxidation stability test
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