L 7
26 2016 4 11 H

O LA

Jiangsu Electrical Engineering

%35 5o Wl

AR Ll R BRI [A) 26 5 AR GE n ke e iy H

o FoloORBME K E,H T, ENE? £IM?
(1. FEPYTI04 o S12 Bl i R 5E Be V1958 B At 211103 ;2. bt b8 @R A BR A &), A6 5T 100089)

B EATEN ISR RARIEALEN I TR ARIK ZAMK RIBLTE oy RKF R SIA B A
REERAARTAERA FAHTERNT LB HARN I FXALATMNEAL ZAKEARE S X4 THE K
M E, FAAELHREAL AN LB HARERAGHEFTTRR BRETHZALMNEZLERBLBEDAREARAE
KoM TFHGE TR A ZAAEATFHA P AR, SEAEMNKARGAE RS, FF TEFAR A FE R

TREEBFHARER R ERZ LN

KEE . B BT AR, RE T, 5 A X0 F B F X

hE LS . TM732 M ER AR SRS A

S DR BT A 7 L il ORI Sl B R PP A R T i
w MR I IR 22 Anim AT | A0 ol OB 2k 6 O 3 iz i
e ST A Pl R SRS R Sh IR ISR Y FE 2
PN AR X A el A T OC AT T G ) L A
W E AT R SRS B T R A SR P R G AT
SR I 53 N SR AN A R 7 & e A
S A DR S5 s 45 R R I AORE R AR S L AR
8 A A AT IR 2 SR (S A ek g I g
BRI SR X M S 56 7 A AR AN 2 a3l ik
(W PN PN 3 GLTIVIR [ W v e A
FRWIR R TAR R R PR R A L [ i
) SR B9 KA 5 BRI T T ARER S TR R
KA ] FEAR T AR ME LU B Al ) R
KRG

X bt DR R R R A R RE ALY A
B & W TR T A U sl 43 A TR LR
[) 2000 s 2R B, 1% AR G0 AT LUK WL T v U AL R S AR
AT 3 A AOTC LR [F) 20 SR A ML Hy 48 20 1 R R T
P TR AL T IR FR 4E 5 [l ih 3R T AR = A SR Bl
AR 2 H U S, W S kT B G I I A A
FRAE I TR B kA T Ok T i HOE
g Al & % R Guid B Ll AR R 3h i 5 R
G AR T S DA SN AT R RE L
ROMAAEAL

1 RS E N R E
AR HL ol I 2 R o0 A XOOC 2R [R) 28 I S 2 48l G

gLl HRCRAETT S HRCRAET A R s T
57 R G AFA R 1 FrR
1.1 T&E

T et — 4 2.4 G 5% 5.8 G T4k R L W

WAS B H.2016 —08—10; 45 = B 41 .2016—09-22

XEH S :1009-0665(2016)06-0026-03

Joi s o2k
% & ge ik
‘Pw

LR AR

o
| i
Fok M '“i/
W LR A
2

B1 2% XTERSNRRGAN L

T A S A AR T LA i G 2R B AR I ot
AP TG LR HE iR HLAS AR Al [ A T RS B | 2 A% B il
W GPS 15 5 I AT B ], F B [l {5 B % 45 UV
B AR ) F R A s Bl 2s 18] [
% 1EEE 15887 3 [l P4 114 25 P A4 T LA 2 i 3] iz bof 4
S5 AT S JC ik I GPS A9 Y A5 EAT 2 5 ) 25
12 BHERET A

HASHHCRETT R 6 MU R, fFE
A A B PRI SE G AT — A a5 RIAT S8 e A R
R AW S e A 55, AE R A% a7 R F T R IR o2k
BEHRR R ] A R R, AT Ay 7% FE Sl PR AT 24 1 it 3
PR AF 5 MR8 ;R 4 1A 42 g 5 i o0 5, IR Y
5 HL AN A2 A0 FLSE B R T PR e SR R AT i R 4 Y
HhE PR AT SE T AR 15 h DL S TR A
AL R TC A RS, S I v i R
JE R TARIRE IFEad 433 M B4 (G 542 £
7 VA3 2 o N W 1V ) /€ S B D e R B
T, WE 2 s,

R EER N 200 kS/s, Hi FPGA S2H 6 [ [7] 4
B v R A RN 32 GPS Bl A9 I 4[] A 4 B )
BHRPAE 5, X SR A 21 (4 B0 20 17 20 WUFT A 31 A i Sk 4T
EAEE ARSI, ARG R4 ARM HEAT B 1AL HURD

M

HUTRE R RE
WEL O A2



g3 A AR U Sl IR T 2R [ A5 SR AR G RO BIE AR B v 27

B2 BEXRETS

B CEE BRI  oh T YCRY ORI LS SR AT R A
S FOCRREAT T PIBR RS, AT R R AR B AR i 7
G 3 R,

Tk
GPs [ﬁéﬁ%]

L
L

1@ AD [+ FPGA|»ARM

LR B A

LB
3 REREKRE

ARM HiZ217 Linux #2E R G AR E R IERT, F
BERFHIG A b & 45 1 fioh & = 7 22 B4 A b
w0y BdE AR5
1.3 BRXETR

FHL LR B 0 L I BB A A AR 5 R R AR T i —
FE, R IA Z AR TE T R AR 1 SR AN E B IF G U
TR KRGS XA/ NI 32 (| 75 I 15248 il —
UCHL P& T A HL AN JC AR e A R AR B L i b IR
FIHHL I I AEFF ML S8 L BD ] SR BN R
SR LR AT AT AT L | X I R RN s R
M) 4 B e e s, WKl 4 R

=

w

4
4

A

»
&

uuu EEEtENETE DEEEEEEEE
7756 %
71 s

4 BRHR%k

1.4 TEWRRFERMG
TR 55 2 GE AT AR 5 20 I 152 56 4 i
AL AT TR R SR O IR A TR
RN M A S MR A AR AR RS
A 3 AU RAE AT A T 07 T PR S AR B (T
T RG] Ah  TEL I 5% 5 SR8 S5 2
BT HBM BT 5 i ASC FE A e e | ml s L i

TE SO AR 2B 0 AR B A S A ) A% X E AT S /s A
e s pis,

B 5 ®ERE

2 MBNA

G D= R B R e W V2 A T R R U S 2 N
2014 4E#) 2016 4F, 257 10 2K 500 kV ZEHL G 2
YRR R 7S L 3 SR S0 5 2 R 2 4R
(SR PAL R GE L R AR

2015 A {175 i mURE R 1 A2 A o 2 3 S
TSR B ANIEL 6 Fr7R 19 sR Jr 8 L 4t A
RGCRERTFE S NBIMNLS, LTLRLN ARG H
T 8 A 2 A% 3 A O X TR Sk A AT
DA SR 2 2136 6 MEIE TR S, AR Sk Bk
WML s b | Joms PF % R A R A 2 1 I A
SRR BRAE T O R TRy A F ) R e i o2k A% i, G
R S I FU A 1

6 FBiRKIIIF

VL3R PN e s 8 v 0 1 2l 3 1 R T 000 S B 47 4
TN o HURS T R = HROBUSR il o £ 4 32 42 2] Wy
AT | SR A B LA 5l o2 R R B AL S
B R P A A T R BT AR 4R T TARRCR ik
G TR GE SRS R G 28 3 e i 114 2 B8 1 3% B T T 2R Y
WU, EAHLURTE 21 5 H A& JL D BE Y L ik B AT ¢
JECE I % AR

TS 56 04 T 300 o A0S SR AR v, A
LIRS R GE il TR g . i B B A9 2
AL TG W R B &5 R b B rh U AL Ll
B B ST D RE A S g N BT A T ORI (A] i



28 T o o TR

7 BEZHIIZE

K SR AN BRI B I e 4 A TG 2 I A7 A SO B Y
# A TEREE 2 B T HAGIREE R A o2l % &
GEAEM NG L | PO MERR D7 T SR P A R LA —
BN 8 o ZE M S AT A 23 A L

LI SR RGP . SLIEE R R iZ R G5 A 3k
LR AR K,

B 8 KUK FEXTLL B

3 &RiE
BN ER Y = R ) B R W o T W WS A s L B ¥ = S B D
TR

(1) RFATRTELHA AR 25 (5
0 F KO T A

(2) HLIAL N SR AR AU RSk B 4|
Ty
(3) il R G S A, v A it
FEFR B A K I A5 45 R IT A il 3 18 K e 014k
P B DA T[]
FI 2 3 G %) Lo A% Ge 00 s AN R G it A7 30 4 55
55, 25 L b R T o 4 R AR — 35, RS M i It P
AR R | 20 An IO [R5 5% R G AR A R |
L (VN i oy = ST
5% 3k
[1] DL/T 1041—2007 3, 1 3 5 868 A5 80 373 96 5 00 [S].
(2] Z=EE /1 F fiE. 20~500 V HL I 4 25 o TR U 3h 3 1R 7 8 8 AT
(J]. b 13 AR 2014(7).14-19,30.
(3] £ 5%, EHFWl, £ 4 %5 500 KV 728 L3l 3 333K 20 dr (0], 9T
P HL /71,2008 ,32(4).4-7.
(4] BHACHE, 5k fE, D 55,5 RS W ke B BE AL 50 R 45 1 AT il
5 (], IR B HL TR, 2016,35(1) . 70-75.
(5] VEALAL, 88 4, RAED 5. 3T IEEE 1588 Hx ofE 1Y 28 H 3 [R]
4% RS (0], YO8 AL TR ,2010,29(1) : 51-54.

YE& A

o B (1986), 9 AAGAR B TR DA =R A AR B TR S M
2, o F R I 2 T o R A A A A Tl AR AR

SRR (1988) T e M B AF 5 A S s e TR S 5
AR, b H A 43 BT S TR

B o6(1986), 5, i Zx il BN ARV DA = A AR e TR S g M
ok R AGEI A3 AT B e Il A A TAEE

T/NE(1985) 55 SN0 SO T AR A3 i 8 il It 2R 4
JERIE K T AR,

5| %0(1981), B WALE L, T RGN F 8 5 R G ik pF it
IF & R B T4

Development and Application of Wireless Synchronized Measurement and Recording

System for Start Debugging of Substation
MA Yong', ZHANG Zhaohui', CHEN Guang', XIAO Lei', WANG Xiaojun’, GONG Yingyin?
(1. State Grid Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China;
2. Beijing Creative Chip Expect Technology Co. Ltd., Beijing 100089, China)

Abstract: Considering the heavy workload, inefficiency, low safety, time-consuming in data analyzing and processing in

transformer substation start debugging, a distributed wireless synchronized measurement and recording system for the start

debugging of transformer is developed. The system is simple, efficient, safe, reliable and intelligent. The developed system has

been applied to the transformer substation start debugging in Jiangsu electric power company, and the results satisfy the

technique requirements. Compared to traditional wave recorder system, the wireless synchronized measurement and recording

system has a better user-experience. The application of this system increases start debugging experiment and enhances the

efficiency and safety of start debugging.

Key words: start debugging; electromagnetic transient measurement; wireless wave record; distributed measurement;

synchronous testing



