#53% 4 101.0061-0067 z % é £ Vol.53,No.10:0061-0067
2017410 H 16 H High Voltage Apparatus Oct. 16, 2017

DOI:10.13296/j.1001-1609.hva.2017.10.011

RAGPS/L S NE A REFAMH R
T4 7 FE v R MR MO 52

WEM, RBEC, F T, A S, AR&, 4 2 FEP
(1. MR, BRT 210003; 2. [F M HL 2|, KM 450052,
3. WML IR A ], BERE 250001)

WE. MEFRLNARFREEG IO TR, FZANFRELAEE BEFRFOLLERE 2R WL
GELKMERN Fehn R REEMNEE RETEREFFTOEERL, FREEA;RN ST ZEA, LPHRT
AT HAEGCPS/ AR ER P R Fo 5 A KR LKA X FRNRK R L, AR ZHLEZN A5 E R, X
PANBT % AGEI R, GPS/Ab g PPSA ik ok A B 424 69 7 X B S S-ARADKE R E, R4
R BRI R AR RENER—ER T MROBRTASAFNERE  RGTHENETIHRE
M xSk e ¥ PPSAR MR M AR HEAT T IL AT AR R SE AP A R e AR BEAT T MK, R A L A
YL HLT STARRTA IR S AE R R AR AR AR £ <0.05%, R A BRI G E BN B R, EE
WK AL, DR TEEE SR EE BFEROF AR T G TR EREM I,
KEBIR . AR TAL RGPPSR s Bl R & A4 doml 3K B ok

Study of Implementing GPS/BD PPS Pulse to Synchronize Sampling in a Disturbed
Wireless System for Insulation Live Testing
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Abstract: With the development of smart grid and CBM, it’s important to get the insulation status of capacitive
devices and MOA. The on-line testing and live testing are still insufficient in precision and equipment’s reliabili-
ty, so they aren’t used widely by power companies. In this article, a portable live testing system which based on
high-precision synchronize sampling with GPS/BD and wireless is studied to improve the precision and convenience
of test. The systems theory is introduced, the technologies which apply hardware of GPS/BD-s PPS to start sampling
of 3-A type AD, and coordinate with timing under flow control of software, and improve iteration-orthogonal algo-
rithm, reduces the error of relative dielectric loss test, improves the repeatability and stability of data. The algo-
rithm and synchronize performance are studied with comparison. The system’s performance is tested. The result shows
that this system can measure relative dielectric loss with very high precision which-s error less than 0.05%. This sys-
tem has been used successfully in a substation’s capacitive devices and MOA test, and it improves the test efficien-
cy and cost performance greatly.
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Fig. 1 Testing theory for absolute dielectric loss
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Fig. 2 Testing theory for relative dielectric loss
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Fig. 3 Schematic diagram of an insulation testing system

which implement GPS/BD PPS pulse to synchronize

sampling disturbed

I PANHUR: 2— i RRE NI S 3— 5 A R
{5 R AT,

B4 ZnpFETIENEEXNRERR
Fig. 4 Terminal box and removable portable sampling
terminal module

A HL R R o B I S OR A A A
LA N, 78 A5 1o n] 36 A e 1 S B 5 /0N HL R L
SRS A PR
1.3 AT REFRE

AERT A 45000 5 1) 5 7 722 H, ol DX I B B
W, — ML, R 2 B S T AR — R
1, [F—A~ AD #ef i, OB B SE IR AR 1 W) A5
PE, (HEX T RBAEENZ G R RENRKE,
WO AR R SR ) KR R 1T A R S B

BEENM RS GPS C &4k T 7 5 B 4l %
L]l Jusp R oh W E A FO L T A E
PLRG , BARE S, I It N ZE AT HE ) 5
R U8, AT R AL IB 47 5 b i B — TR
FE AN FR GUAE 2P0 M IE i s 5 i e, SCrR R T T
SCHF GPS/AL ) BUR B AL . GPS/Ab |- F2 L nT [w] i
PRER 4-12 DA BREE RSB Z | 2] 1 ) 7]
KSR MR o Y GPS/E LR E il LR 5 5
J& 2 R 65 S . OPPS ARk w5 1
TH U 15 [ 57 I I (UTC) B 352 22 R B 3T 1 s
@2 88 FU kR PPS B2 UTC Bl KL

PRI DL PPS FD Jik w4 Ay Bsf ] 356 o | 4% 2 5[] s
ZI S 3R AE TS b AT S B S b 2 2 (] B ) 25 ik
KAEL ws BT, AT LLSEEAR T A 450 60 w8 K 5
W AR SRR T B I 20 22 | i 2 I A
132 1) 7 W TR E S PO R IS AP AR IE A A i B Sk
#]+10 ppb.,

Shy 3 A A e DR R PR IS TR] AN B 1, SC
HR FH PPS B2k o £ 7 ELEE AR ) AD TAE R B[R]
) a7 20, AT DU R R R B i R i R . ADT
YEmHh SRR A £, BR 1/fi<] ws, B0 10 2 155
(] (R 2R 25 B KR f, o — S, IR R T £ (f. K
),

2 MERGR

2.1 AD REF#EH REiit

SR B L8 i R 2 B AE TR] DL 5 R B L i PN R
BEF A4S CPU R AF A B AD e i 8k GPS/BD
MRS (CPLD A 4R 2B Zigbee 2.4G TG
SR A5 BEH T AR | A E AIR B  E ER L 4
AL,

GPS/BD
H—RE
%@m
GPS/BD
L B _ :
(e Zighee
s, CPLDTT | PPSBKNR | el | Eskim £
L | "L B 0
@f 2 ]
8 =
[ " CPU M A7k
ey I AD %}?E EEES
s | B gﬁGZZZD
MOk

B 5 RELWMBEHEBEER

Fig. 5 Schematic diagram of terminal module’s hardware
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software and hardware cooperation
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