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Abstract: The study on the gas production law of stator bar for hydrogenerator under high temperature and partial discharge
can provide a basis for insulation ageing monitoring of hydrogenerator on the basis of decomposition gas method. Aiming at
the stator bar used in hydropower station, a high temperature pyrolysis experimental platform was built to study the
pyrolysis gas of stator bar at 100, 120, 150 and 250°C . A partial discharge experimental platform of stator bar was
established to study the ozone generation law of stator bar under partial discharge. The results show that CO and CO, are
suitable used as the early characteristic gases of stator bar with high temperature fault. When there is partial discharge on the
stator bar surface, the ozone concentration is related to discharge voltage and time. Under the same discharge condition, the

ozone concentration rate generated by semi-conductive silica gel is higher and it has stronger corona resistance. Filling stator
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slot with semi-conductive silica gel is beneficial to the safe operation and on-line monitoring of stator bar.

Key words: stator bar; pyrolysis; partial discharge; decomposition gas method
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Tab.1 Main chemical reactions of air discharge derivatives
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Fig.1 Physical image of sample
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Fig.2 Experimental platform of pyrolysis for stator bar
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Fig.3 Experimental platform of surface partial discharge for

stator bar
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Tab.2 Gas components and mass charge ratios
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Fig.4 Pyrolysis gas generation law of new stator bar

(WL/L)/h, CO, ¥ BEAZ AL 2 53 ) O~ 3.47 . 4.60 F11 14.8
(WL/L)/ho 43 AR TG B T i 31 250°C , 8258 3 h 5 AE
R S AR RS I 2 CH, C,H,« C,H,~ C,H,« C,H, o+
CH,C1. CH,Fl C,H, 0 &M, F b ik B 50 K 1 A4k
#4144 CH,.C,H,.C,H,.C,H, F1 CH,CI, S 4 45 S 4
S . MWESHTLLE H 250 CHF, COLCO, ¥ B 3
AR K, W AR % 53 5 0 88341 182.7 (uL/L)/h;
CH,C,H,.C,H,C,H,~CH,C1 [J 3 Ji 18 3 A X 52/
IR FEARAL R 73 5 13.3.43.3.37.24.6.7.3 (uL/L)/h,
W AR A 26 K B /MK XA CO,. CO L CyHy CH,
CH,CI.C,H,.C,H,.
3.1.2  BEFERERMEE

g R R B2 3 9 BB N 10041204 150°C L, % 1H
SE T LR AT 9 h (VIR S50, 5 K5 3 hott F iR S Ak
BEAT — W, G R 6 s . MIE 6T LLE Y,
PARIE FEAS T 150°C I, 1H 5E 7 2288 1 By i /< Ak



84 A K R HBLE T R SO A iRl 2023,56(11)
4 co, f1182.7x+3‘i2’ Lso 6 C.H, y=4.7x 14
CH, y=13x+62 >7_.7 5 —
o /’6’/—883 40 g 4 2
E: s ~ :3]_ E -IOQ
= 30 3 o L |
2 3 = 3] 53
> = = F6 X
< 120 X 21 ey =
® ¥ ¥ 5o yoorx [4 F
¥ 10 1 CH, y=318x+55 [
" CHiCl y=2.1x
0 0~ 0
' 0 05 10 15 20 25 30

1 2
I i)/h
E5 250CH#E FiEZERBREERME

Fig.5 Main pyrolysis gas generation law of

new stator bar at 250°C

1201 . 100
e —-—120C A
1004 & = =150C -
4 7
= 80 L7 y18+11.93x
3 L% R=099739
2 601 e
g 401 o y=1.6+2.7x
e Pid R>=0.93273
201 - T -
d ="
| i Rh003x
0 . . ‘ . R=087111
0 4 6 8 10
I} fil/h
(a)CO
3507 ::igg:g y=105.79+24.36x
300 4 - - 150¢C R3=0.99805\> -
~ Nl
d 250' L s
= e y=97.42+3 44x
= 200 e R=0.98373
#
& 1504
100+
_______ - y=71.39+5.73x
50 - . _ R=098108
0 4 6 10
I} [ /h
(b)CO,

6 |REFLERBSEERAE

Fig.6 Pyrolysis gas generation law of old stator bar
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old stator bar at 250°C
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Fig.8 The curve of O, concentration change with time
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Fig.9 Surface of the new stator bar after discharge
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Fig.10 The change curve of O, concentration of

new stator bar with time
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Fig.11 The curve of O, concentration change with

time after discharge
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