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Hitachi’s Method for Testing the Stability
of Insulating Oils

By Haruo Takahashi
Hitachi Laboratory, Hitachi, Ltd.

Abstract

In the selection of transformer oils, engineers’ attention was almost exclusively
placed in former days on their electrical properties in defiance of the fact that the
transformer oils could not be complete without high chemical stability which
determines the period of their usefulness.

In the light of this fact, various methods bave been developed in American and
European countries. These methods, such as regulated by A.S.T. M., B.S. S., V.
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etc. are quantitative methods and necessarily involve the process of supply-

ing a constant flow of gas which makes the methods extremely troublesome.
In this article, the writer describes about a new static method of stability testing

which was recently developed by Hitachi, Ltd.

This method, utilizing an equip-

ment which features a marked simpleness and easiness of operation, affords good

scientific accurateness and reproducibility.
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Table 3. Results of Tests in Hitachi Res=arch Laboratory (in the cases of 120°C 50hr tests)

M) 2 B B = i % g1 () % fi (KCH mg/g)
48111 A g (1) 0.12 +0.01 0. 309-+0. 002
4 16 [] BES | 0.10 +0.01 0.300+40.014
4 19 A I | 0.11 -0.03 0.294-+0.015
3 [i] E | 0.13 40.03 0. 299 +0. 027
| @ I | 0.11 +0.02 0. 290--0.011
7 12 ! Adbmiean (1D 0.112-0.016 0. 168 0. 003
7 19 i) - 0.120-0. 018 —
720 ! i I 0.123+0.011 0.1564-0.016
) 3 | @ - 0.1230. 004 | =00

1t A k@ (1D 0. 10740. 000 0. 187 4+0. 000

11 20 ] I- 0. 109 | 0. 210

7 12 OB % oW oW 0. 087 0. 009 b
719 | ] I | 0.079--0. 004 o

9 3 i - 0.0794-0. 004 s
wAE B O K M A oI K U 2 % o & K (200050 1k M o 3B F)

Table 4. Results of Tests in a Few Different Laboratories (in the case of 120°C 50 hr tests)
el . . P R | fi
iU T }"JF | A il e %) | =3 o FHEM %) (KoH mg/g)
£ < R ST A Abgsgei  (ID | 0.12 £0.02 0.12 St
. 0.13 +0.01 ae .
0.13 +0.01 :
. 0.12440.01
0.119-40.006 =
| 1 ! Ty 1 - v
Dt BFm | @ I 0. 083--0. 009 | o
|
| 0.0774-0.001 | | 0.2214-0. 004
| 0.071-0. 001 | 0.2284-0. 008
| 0.066-40.003 0.229+0. 001
N K il I 0. 098 0. 005 | —
0.097 +0.010 | =
D 3% B A B %k # % i 0.06140. 007 0.08 | 0.136 1-0.004
| 0.0584-0.001
| 0.053+0.003 0.133+0. 001
s & & ] t 0.043+0. 003 0.2540.05
0.049-+0.005 0.16+0. 04
0.07240.009 0.17+0.06
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Table 5. Results of Parallel Tests in Akita Refinery

of Nippon Sekiyu Co., Ltd. and in Hitachi
Research Laboratory
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Fig. 5. Various Forms of Vessels Made for Trial

(120°C 50 m&R%)

Table 6. Results of Tests Using BSS Vessel and
Triangular Vessel (120°C 50hr)

e

y 2T wF H LI
7 #x | o B rt2>2=>
| (%) | v F(% )
BSS Aﬁ%%maw 0.049 0.146  0.11
=M H  H E | 0.022 0.053 |
BSS# | Athzmih (I 0.058  0.053 0.12
0.034 0.037

= M # [ A

WE : (1) mBukd 1 RIS
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Table 7. Results of Tests Using BSS Vessel and

Improved BSS Vesszl (120°C 50hr)
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Test Results by Hitachi Vessel with Spiral
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Table 8.
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Table 9. Effect of Replacement of Air by ()xygtzn
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Table 10, Effect of the Form and Quantity of Cu
Catalysis
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Table 11. Effect of the Grain Size of Abrasive

Paper
i s g =7 oF%) MmN
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Figr. 7. Acidity Increasing Tendency of Various
Commercial Insulating Oils
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