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The analysis of dissolved gases in oil-filled electrical equipment can be put to good use, as infor-

mation on its natural ageing and faults. So it is important to determine accurate amount of these gases

in oil for keeping normal operation of oil-filled electrical equipment.

Dissolved gases such as CO, CO2 and hydrocarbons in standard oils containing N2 and Oz of 0.3~

8vol.% were extracted by two methods and analysed with gas chromatography. One of these extrac-
tion methods was a vacuum piston method and the other was a stripping method.
[t was found that in the case of the vacuum piston method, volume of CHa gas extracted from stand-

ard oils decreased with decrease of the total volume of N2 and O gas. Another compositions of gas
such as CO, CO:, C2H: and C-H. showed the same tendency as that of CHs. On the other hand,in the
case of the stripping method, volume of CHs and other gases extracted from the same oil were not

affected by the total volume of N2 and O: gas.
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Fig.1/Method for preparing standard oil




B3 B B4 L T2 3 Ozl 000me 2 25551 000me D & V) 3
KANS, ZHRIZE 1 IZARTHET, iz BloN 2%
B0 ImbD T ) ¥V THEREA L Ths b, Bl T24 ]
L EAZ —5—THIR L TH AZxmichhiciais 5,
B LT E S PIZEAN ADWOFHRTHET S, Z0
A LTeH ADSERITIE Ui & KE L TEDOH Zojh
R LT 5.

1 o0iEMiz A% (CHy), =F 1LY (C:Hy), =
& (C:He), TEFL > (C:H2), —f{LIRFE (CO),
CERMER#E (CO2) ZFNF, 20~1000vol.ppm (LLF,
ppmEWN ) HEIEL, ZHUCE HIzEH (N2 LEg#E (02)
#0.3~ 8% (3000~80000ppm) VAfif Xz, Ll EO#EE
i, K& BHDON2 02 CO0272E0iEh~DIRAZE
STebizAr BHROIa—7HRy 72 AP Tir-7,

& 1zl B TRl Uz sl il 4 ik o8 H A4
Prifiz 9. No.1l25Nl2E Tosliixilh oy 25
#, EITN2HZ L D0.37%H 58 . 48% T THRILERIZLOT,
No.1 &No.2, No.3 &No.4-Noll&Nol2iz#hFNDCO%
100ppm &500ppm, C 02%200ppm & 1000ppm, # Do
CHa/z £ %20ppm & 100ppm D EIEEHIE |2 J8%5L L7z, Nol3
ENol14iINo. 7, No. 8Bizlkig L THA ZAEIFIFIEFM L ThH S
A3, N2fZatd 2 O DM AN 7, N8I L TAREL L
ebDTHD, 28, £1OEHAGHEIZ EROFET
BN FABE L 7 @Okbh 24 - TRk L 72 M B TlCE L7z ith
ol AR THROTDITAH LIZETH P, b
Dfifi 2 2Rl h & A AT DR bl H L (ELF,
PREE(l, EoidEESmiEE VD) LT 5.

2.2 MPRHAARWITE

HEVARVEE AN vV Ao EOmbhH 2
R Iz X 2 i T LRl o & FIRE I 200 Lz,

HRHFE F 4 1) 7 H A(He)

feid:]
(150me)

HELER %

MEH - THER

M2 /BZEEZ b YHFROMAH A HEE

Fig.2/Vacuum piston extraction apparatus
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Tab.1/Concentrations of dissolved gases in standard sample oils

(vol. ppm)

atxbidNe | N Q: | CO |CO2|CH4|CaHa|CuaHs|CeHz|8H21
1 2680 618 84| 233 18 19 20 20| 3690
2 2890 | 543| 459| 1010 99| 109 105| 111| 5330
3 9650 | 1850 114 193 21 21 21 21 (11900
4 7300 1020( 488| 980| 113| 114| 114| 113|10200
5 18200 1850 114| 230 22 23 24 22 | 20500
6 20700| 3110| 460| 1080 n3i| 17 117 111 | 25800
7 29700 | 1600 85| 220 20 21 22 21131700
8 28800 | 2670| 493 987 113 117 105 11133400
9 55300 | 2420f 111 23 19 19 2 1958100
10 54500| 2200 482| 930 105| 106| 7106 10758500
il 75600 | 3950 104| 246 20 20 19 20 | 80000
12 78900 | 3890( 507| 1030| 115) 118| 122| 118|84800
13 24700 | 5450 100 215 18 19 19 18 | 30500
14 26400 | 5600( 462| 1010 110, M 110 11433900
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Fig.3/Stripping extraction apparatus
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Fig.4/Effect of total volume of gas in oil on volume of CHa gas
extraxted from the oil
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Fig.5/Effect of total volume of gas in oil on velume of C.H, gas
extracted from the oil
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Fig.7/Effect of total volume of gas in oil on volume of C:H: gas
extracted from the oil
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Fig.6/Effect of total volume of gas in oil on volume of C:H: gas
extracted from the oil
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Fig.8/Effect of total volume of gas in oil on volume of CO gas
extracted from the oil
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Tah.2/Experimental formula for the relation between total volume of
gas in oil (X%) and volume of gas in oil/standard volume of gas
in oil (Y) which is obtained with a vacuum piston method.

H A £ B = AR
co Y=0.92 (1 —exp (—1.54X)) 0.965
CHa Y=0.70 (1 —exp (—1.00X)) 0.962
CO:2 ¥ =0.61 (1 —exp (—=0.79X)) 0.930
CzH2 ¥ =0.53 (1 —exp (—0.74X)) 0.967
Cz2Ha4 Y=0.44 (1 —exp (—0.68X)) 0.977
Cz2Hs ¥ =0.35 (1 —exp (—0.68X)) 0.943
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Fig.9/Effect of total volume of gas in oil on volume of CO: gas
extracted from the oil
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Tah.3/Solubility coefficients of gases for typical mineral oils at 20°C
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Fig.10/Effect of total volume of gas in oil on volume of each gases
extracted from the oil by stripping metheod
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