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Abstract: In order to explore a new detection method of partial discharge(PD )for switchgear, gas analysis method,
the simulation experiments about the characteristics of air decomposition components under different PD intensities
are carried out in this paper. The model of air-gap insulation defect is employed to conduct the decomposition ex-
periments caused by PD with duration of 24 h on the decomposition experimental platform,and the correlation
characteristics of the gas composition, concentration, gas production rate with discharge quantity are studied. The
experimental results show that the air decomposition components are CO,NO,NO, and O; under PD caused by the
air-gap insulation defect,and the concentration of each component varies from each other. The concentration of CO
and NO, increases with the increase of the average discharge quantity ()p during a power frequency period. The
growth trend of “linear-saturation” is presented. And the NO, appeared to saturate before CO do and its degree of
saturation is lower than that of CO. The correlation between the gas production rate of CO and the () is approxi-
mately linear under low PD intensities.
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Fig. 1 Air discharge decomposition experiments

connection diagram
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Fig. 2 Schematic of air-gapinsulation defect
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Fig. 4 Schematic diagram of discharge calibration circuit
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Fig. 5 Calibration curve of discharge with

air-gap insulation defect
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Table 1 PD characteristic under different voltages
SEG 11 kV 12 kV 13 kV 14 kV
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N 10 23 39 56

4 ZWERSHW

4.1 HBAHERIBTHEFE
4.1.1 CO WA 5 3 T AL 41

TERTE RS CO A PR B4 5Bt i 1] (%) A
TR DL IR 6, Bl A BRI RIS N, CO 1B 4341
ANWTHG I, FLKE A R ST B PD R RS R
CO YT B 32 W 8y o 76 HEL R S5 AR (11
12,13 kV) B, CO AR AT 73 Ho fh S Ze g
AR M Rk F) 14 kV B, CO SR IR FL 73 %
AR R R IARPR A BT B, IR RS
T CO MR 43 B30 S R ] DR A 7 T
KR . — P& A —E I COy, M SN
KQ3), fEm e FIEHT ,CO, 434 1 CO; 05—
77 T 2 H T4 2% 1 BB B P SR I BB S BE 4R
BHig, A KEMN CIuR , ERGHIEHT , miEm
lf 58 65 % MR R T, AN T IOR 48 M RLRE I C T
K, 50 BT464M CO, fEREILT 14 kV I,
CO PR 43 0008 o o) 3o B85 0 08, it PR Pl 1 T 55
Ze3im , PD By s BRI (AR 2 S 0 RS 0,
S5 G EZ 1) 05,05 R E0O8 n {45 55 2 (4
CO # 4 Ak, 2B CO =LA B2 . 75 24 h 1Y
R R R T C onE R R R A A, CO 1
PRFR BOF A 1 BB A (0 5 3 At 5 o IR Tk )
TR U] CO 7 R R I IR 2%, W] LRSI CO
MIRFU I BN 25 — B MERG I | 25 Bl 2 i F B 1) 1)
HOmH B MBS, B CO AR5 B il A Aisf i)
SRR R K,
412 NO 89 BRyH TR

TE 24 h [ PD 75 40 fif 52 5 vh A A T )
NO, HJEAE L gk 2 Tt ik Bl 28 i R, 2kl 2
JE K #) NO, # B 78 PD i # i NO B & iy R /b
FEEA, HIFERE R PD A AE AR X o 28 i A
NO F=5R 548 H PD o &g O 4k, A= i NO



s 5508 ARG M, BRARER, S SBRBRE SRR T 4 KA R o R PERE AT - 143 -
300, 50r = 11kV v
~ ~ o 12KV
", 250} Lol A 13KV .
: . v 14KV
=200 330 0
~ ! [ v L] -
ﬁ 150t ﬁ ———
= = 20}
E 100 <
& & 10t
v v
48 12 16 20 24 Y 48 12 16 20 24
t/h 1/h
Bl6 AREBEET COMKRyEEREMITHL B 7 ARBET NO, &R 5 £ 56 e g 24

Fig. 6 The changes of CO concentration with

time under different voltages
WGP AL, X BT A PD i BRI AN E] NO,
e 28R AT BRI A, NO =S, NO A fig
AR, XS BT AR RS TR R ] T
NO, #k—25 AT DL i K NO K 2 it PD ) 7™ & %
FE,— BAI ] NO AT #6H] PD AR ™ & | i 7 28 .
4.1.3  NO, #9425 4 TACHF &

TEAN R L TR A5 90T NO, 19 44 R 43 55 B 6 1] 174
AL R S LR 7, Bl TR B RIS N, NO, i AR AR 4
BONWIE I, HBEE B REY TR, B PD i 3
KLNO, M RBL BB i TH =, X 5 CO I RFL
AR BUAS [  J2 NO, MR B /3 S0 7E T 12 h 3
KA, 76 J5 A 2 B A A 3 Kk 3 O NO, I IARFR
B A ) 50 w/L, HET CO MM Ao %L,
NO, (=S AXT A Ik — G 0 Ji K2 7
L ET 12 h A B NO, B 38 B b | He v 40 435 4 B
1) NO #% & AL 8 NO,, 33Xt fift B 1 Ay ol s A %)
NO, KA NO, 252 S i 7K ¥R N T T
KB, H DR L T RE 10 3 R A X A Bl A R A T3k
THARBU BRI R ER, MITESS 12 h B NO,
AR Rt 300 T R Ay i 2 R BT ) 4 38, R ER 1Y
NO, ik 2] — e FE B ] T A b {45 A ol R
N A B 2 /L 5 SR NO, 11 #E R
FECT NO, A= B 3 R 5 T FE 1Y 3 2Rk B 3 AR
iy (A5 A 21 NO, B R TR 2 B0k T AT

TE L RGO AR (11 kV A 12 kV) R Bl 25 il E
BRSPS RS0 NO, MRS 8022 M
FERER MAE R SF =1 (13 kV FI 14 kV)ES P
HLE ST NO, BRFR - 522 (H AR R AR /N 3R W] 4
% TSR B E BN H R A G 1S K L R X NO,
A A B A R VR T PR A R R e
KL X NO, B4 s % A B i £ VR S48 Ik
FU BTN T AR B s AN, o b HL T fig
) R AR R R AR T, 3G K e BVIS K PD i

Fig. 7 The changes of NO, concentration with

time under different voltages
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Fig. 9 Correlation curves of CO concentration

with discharge quantity
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Fig. 10 Correlation curves of NO, concentration

with discharge quantity
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