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Determination of Environmental Temperature and Humidity
Correction Coefficients for Surge Arrester Resistive Current
Testing
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Abstract

To clarify the variation patterns of surge arrester resistive current under different environmental temperature and humidity conditions
and determine effective correction coefficients, it is necessary to establish a quantitative correction method for the impact of
environmental parameters on test results. This study selects zinc oxide surge arresters as test objects and conducts systematic testing
under a constant temperature and humidity control system, setting the temperature range at 10°C to 50°C and relative humidity range
at 30%RH to 90%RH. Subsequently, phase-synchronized Fourier algorithm is employed to extract resistive current components,
and a bivariate nonlinear least squares method is applied to fit the functional relationship between resistive current and temperature/
humidity, establishing a regression model for correction coefficients. Experimental results show that for every 10°C increase in
temperature, resistive current increases by approximately 6.21%; for every 10%RH increase in humidity, resistive current rises by
about 4.76%, demonstrating a significant positive correlation between the two. The fitting model has a coefficient of determination
(R?) of 0.974, with the corrected error range controlled within +2.8%. This study establishes a resistive current correction coefficient
model applicable under various environmental conditions, enabling standardized conversion of measured data and improving the
accuracy and comparability of surge arrester condition assessment.

Keywords

surge arrester; resistive current; temperature and humidity; correction factor; nonlinear regression

&% 2 2 PR T4 i X IR iR B2 IE R HE

s
I A A R AR N A R AR G e G, FE - 75 711 750000
=

Sy 0P A T B LM L A R B BRI RIR T A AL A TR RS R A, E A IR AKT IR L R e T
% IE 7 ik, ﬁ%glﬂi%%i&%*%%%ﬁm'ﬁiﬁ%‘i EleRERERNRAT, XTRELEAI0°CESC, A RETLR
#30%RHZE90%RH, #AT & %X, &%ﬁmﬁhﬂ*ﬁﬁﬁﬁéﬁﬁmi%ﬁAg FERAREFELKBER DR &
#l/\]rﬂ i“ﬁmu%zmz_u_ xzmjéﬁ &&3‘(%‘ %;f*“i?*k@)ﬁ%& J‘E’Qéé%%&ﬂﬂ, um/?i‘@?‘ﬂ‘rjlooc [&I'Ti%iﬁﬁaiﬂ‘i“é’im
26.21%; REFEIEMI0%RH, LR FANNT LA L4.76%, HH3TTAESKLA S EA AR, MR R T ZHRA
WM,VﬁFﬁ%ﬁ@ﬁﬁE+M%oﬁn%ATLWTKW% ZM TR FLME & RS R R BOREARY | S LA SR B3R 49 AR
AR IS T B E BRI 9 A e T P

ES 5|
WER, MERR; REBE; BELRAK; FLEHEE)2

15157 AR P e S, SRR R I,

RARE B LA AR, gy o T RIHE SRR, TR L TR

A 9%11)#%4&%4@%& it g ORI LERIB T, BV

il SIS TRy SERITNET YIS, R IR
ASEERM

U] DF (1983-) , B, O, PETERE 2 WA TR

A, Bit, T2, MEEEEsSRn. Te—rigeh 21 SRHAH
. O PRAIEIR T 5 X i 25 i PEL AR FRL R s AR I T R i
= ﬁo



BASEEIRANE - $£04% - 5 031 - 2026 £ 03 A

ek, eTEEMS IZRE, g S 5. HhER
. BRBIHMEEEIRN 10 kV ECEETC RIEEEE 22 E R 5L
Uk, HAESZO IO R FiB 4% BL,Oy. MnO,. Co,0, %5
MR EAR ZnO B Fr, 7F TR EVE R T~ 2 R0
R SR ST E BRI . HEmg— kB A —1it
W, MR R, HEE AR TR, BIREESN
s . UG E R E R R MR, R RS ey
TESZUETT T 25°C . 45%RH & R Tl 48 /NI, Tl
TEW TR TR R i R R . A PRI S L (S
SREAERE, (£ &M T O RARRE SRS
e P S Bt e, DI i R MR 1 2 e
R HERINRZE o FTA SEB AT EHE NN FE T BT T4
FEASI, FEAT 10 GQ, Hidapat. HEARErRgE
PR RIS EFVE SRR T 140 WA 5 160 LA 2
A, FEAREEAMRE—2, A HREERESA: R R
AR TS M AE IER AR TRaE i kL
2.2 EWigHE

W53 4 SR S 25 1 N R PRI Vi P 2% 1 PR EL
HERNESSHEIN, WET —E5RE. ZI8ENLk
AL, ARIAEIREA S THABER, MRERAER
GE N5 SRR . ERE S R R A R e e R (a1 L
78, H& PID PIEMEHITHRE, FITEIRE 10°CZ 50°C., AEY
T 30%RH %= 90%RH V8 BN #E/ AEHEETT, @R ahvE
BBl 43 BIHZHEIAE £ 0.3°CH £2%RH, ] DLAEREE g S B &4
)R A 178 o BEL A B it NS AL B M oz B - T A P R
A PR AR A SRR E R BY, Bk 220 V,
BHRFRELE 49.95 ~ 50.05 Hz ZJ8], &8N T 1%, A
PRI T O B s2 Al e, A R T {8 B A 2R 2 B BE 4
SyiR. HLRUCREEIEY R S H R GRS . 24-bit A/D FEif
o M BRI AR AR, R 10 kHz, 240 ~ 10
mA, REERT £0.5 pA, B&ASNIERERSAAIFEN 9
WrIhgE. HERESIIE- 555 T LabVIEW 24 554,
LB ESHERESHRPRE . LR TE R, BiEFEE
S¥iabs, Sy M B R SRR RS e AR A
TERSESEE R, B ARSI T 1 Q,
TR L ARSI R T DK
23 XWH*E

A5y TR R 25t S i 25 7 P A R U 1 S P
PEHE HERINREE 2R, SE T R A AT s IR
W, SRR SRR BIE A AN RS E SRR, 1R
TSR N REI N P, HERAE T4, TEIREEN
e, EIREEE A 60%RH, EEEESBIA 10°C,
20°C. 30°C. 40°C5 50°CHNF2, (EIREEEMmLiET,
BEIREEEE 2 20°C, ARV 30%RH . 50%RH |
70%RH. 90%RH VU452, 205000 - Bk ie Es 2 i
T EFREAEHERAE 60 0 FARCRIAVE T4, BN TATH,

2

R TRIR S . R ARG R A MR, FRE %
S AEAIE, SRR AR By, HE
I =1-cos@

Horb 1SRRI AR (E, 0 AHRESHRZ
[RIFFEOIZE, PEMERIRADDENE &, ERIEERRZT
FUF T EESE . B0 T MR ES 3K, 10
FEEIEABREER, HFLm TR RS e MRS
TE0L, HERARRRSEUE. E iR S o 2KhifE, AR
MRk R SRR
2.4 HiELbE

A 7 i R 2 BEL AR FL AT RS IR T B AR PO B i
R, SEEGPTSEHREFR L L B RE, DIk EAIEE T
AR S TRRE M. & 5B SEE i T — Bk s,
Gk SRS AR . BN AR R Rl = A= S L
1, PEE R E LR ERE RS, g— bR
T (20°C, 60%RH ) "FHIFEIE L) 10 A2 UEE, X AR
677 S o N BN EE Ry = i e e 5P 259 7.
VBB T, W= H AME s, ki r hHZE,
s AR 2 A IR, H R

I.=1,-(1+aT +bH +cTH)

Hra, b ¢ 53R HIRE SN REL. B LI AL
LEEHAZREL, NIRRT ILE G 50 AR
ER A N IETES 25, AT EuhlAg It T
AR BT EIRED AP, FIH R JuE S 80 #i
REGREEE, BFRA R AKT 095, EREDEETIASE
By MEUBIIERHZARE T, ITEFIUIRZE SAEN R,
HiHMEIERR BB St REGSERT TEN
YRR IRIEIE R ZEOT R

S3EREHH

RIESIG 5, DB 60%RH FIZ<H: Nk
FIRE N 10°C, 20°C, 30°C, 40°C. 50°CHAK, DM
TEFEHINRIEE A 20°C I R BT 30%RH . 50%RH .
70%RH. 90%RH PU/N7KS, #2556 FIAR (L [ 20 BE 4R I
FEMEER A REE, e B R, ARENES R
faEt:, SHLBRNE = RHBCEYE. EREETE A
60%RH I, BH: B AR S i E A, H 10°CHH
139.9 wA FF-ZE 50°CHF Y 197.5 A, MHEIEL 41.1%,
FH LT K, HIRES BT 10°C, BAPERRR
SEEREINZY 144 w AL FHREETEE A 20°CHOZRME R, BHIME:
B R IR A BHAE R, 30%RH 1Y 147.7 A
TFAE 90%RH BHY 178.4 wA, HBIE A 20.8%, “Fi5fge
B 10%RH J R, FHPER R B2 5.0 pA, AT=EVH
HEERSRER 2R R, RIEIHSEETEA, DL
20°C. 60%RH £5F NPT 160.1 w A {EAZLHEH R



BASEEIRANE - $£04% - 5 031 - 2026 £ 03 A

I, PEFFIA—CbF S ZordEdki R/ N aREIH, a3
SEEATR, YR AR a=0.0061; VR AL b=0.0047; J5I5
H FER ¢=0.00013; HRTE FEL R’=0.974 BH: FLR & 1T A7

I, =1,-(1+0.00617 +0.0048 H +0.00013TH )

AR, PE—P R R R TR 2 5304 R AL
P2, (B 35°C ., T0%RH R MAERE 1 FaL 73 4 180.3
wA, BETFHEMEA 1798 wA, EREHN 0.5 wA, i
A& RIFIMERE D Sfaeit,

4 Fi 5itig

AWFFLL 10 kV BACEEEHBREEE 2V R, fERE
10°C % 50°C, FHXTEES 30%RH % 90%RH H1ERIE IR
T, B ERAT AR SIS SARALIE A M-SR
PERR, fhAEr Aty NIRRT SRR IR S
TR, ZRGURR TRIEEON PR sm s LH] . B T
1EIE ABOHFIGIE TR TREE FYE, ABUZEIERE(L SR
SRR LR gt TR IRIE. BoOge R, IR
FIEHEEFRS I RREERE BE FAERE, BESAS
10°C AN TN 6.21%, TG EE ARSI 10%RH S5
F4.76%, X—HER T8 A SRR A AR IR
FEFHEIRIAAE G T, PR R B R
o G 10°CE 50°CIX [ALEHEMER 41.1% (M 139.9 pA
£197.5 pA) BilE T HR O RhERE T & e
Frbnz, TiE EEREIE S A b 2 TR K TR S5 S
i, BEREAE RS %, FE30%RH & 90%RH [X[H]
IR 20.8% (M 147.7 WA 521784 wA) , HERETT
IREEART 20, THARRE T S FEE kM,

FITEEAAS S AP E TR 20°C . 60%RH Ak T
0, (PEMEEIR 160.1 wA) , GIARE—KIA, 1BE—KIH
MARBAZHIR, s NI SR ENRE 258 0.0061 . &
& 2% 0.0047, ZZH ZK70.00013, HREZRER2 K 0.974,
TR AT RR 97.4% HIPEME B RIS L, FREDSH T £3
WA, e TEBET R SMERIET, 35°C, 70%RH
ZAE RS IBAE FLIA 180.3 A SHARAIFINIE 179.8 A 5%
ZEN0.5 pA, BIFEGEARIRESHIE £2.8%, KA
2050\ GEE +5% DL ) BERA, IEREARTE Z9R
TR el IR SRR L e AR 00 /M BRI, SRS
ESAEIA S TOURORS R IR, BN A ke B8 28 1
32°C, 65%RH MM 185 w A, nl il A 7 f
HEEZ) 168 wA, EFRIEIRE (140~160 pA) HEZHLXT,
GIEEGEEL FIRNB R 2, a0 s 80k
PRpssta, Ed B — IS T SRR,

RPESLIGAE ST A, IR R A [ 2 R R 5
f, 20 Z%00.00013 2 HH S R PASR T BE 4 FL i HE T

BE TR &0, 1150°C, 90%RH v F it Hb g 55 B K]
FNHELY 1.2%, X5y FEEE NESBER R
OO S - S O ROMATL B — B B (LB T 0 R 4k
PG G SEPRIAEE, BEANRRO (AB IR ) WYy
15% ARSI %E, HUURHLREEEZS AREAR (wIiERE M
it 140~160 pA) HRSEGFaTHE, HRREH TS 2.
R EL B S LR 24-bit A/D FEREEIIEHEC S, MIFSKRE
ARk P 5 SRR A B T 1

{EZLI AL N RRE: —. SRR EVERE
I EZ X E AR, Efndct (2 >50°CcEin s
FiE Fr R aRIS . <10°CAIRIR (80 ZR 1 45 B8 Ak BT S FL i S |
>90%RH =i 5 | AT EH 28 ) ~, B LR 5 Rk
MABLAIFTRER AE28AR, PECGREAL, FFRSiEls i
THRANFEEE; = FEAIRET 10 kv LRSS, AH
B S5 (40 35KV R P E AN, RS BURE T RERER ) |
zhHe (RS EE 2 SR T = B S B A e ) sl ey
B (EZENERESES, BEAIEUTENR) ik
£, B SR 2 ReTRe RS, B RS 4
TSR Ay R B = | SIS TSRS . UBER D
LTHE, LRI R AL NI IR RS SN A,
G BRI S BT R S, a5 R T
N}, FTHEERER AN, 85I AEMEERTSRIEE
TR B,

i b, ZRENEETREAE M R R”
ARy “RIITEESED RS SRR E I g2
FEEMEY. ETENAT, aRAXKEBENENAS, B
SRR E Sk i 8dE, SCEs I, BB EETTIORETAT
tb, AZEFEHERRARE, X EE RS G RR
LA TE 12%, BEFINEEL, THLERE, W
Fonb B IE R EES = H L 8%, WIFEFIA & il 5
FREL TEIBRARAE TEC 60099-5 FEERIRILIEIE A, AR
PNANBE S H N, B AR 40%, A AR
HEEETTHRAEIRE . AR R PR RREE S EUIRER
VRIS (anZ bl F iR AR R R ), aieEALes
VR (ALK ) (AR EIERRE )y, #2208t
BASHE N UIERE, RAIRSS T H & by R I
RS
S 3Tk
[1] o, R ANEE, 2250, A5, 5 R [ ARR 14 0365 5 s FE 14 FL el i

T[] A R £5,2025,(02):49-55+65.

[2] PRS0 EORMLL A, S 28 B F R A 2R R 0 A e

GO [T HER},2025,(03):55-59.

3] T2 &JE5E s asr R T Emr s D) |

KH,2021.



