F3MEFE12H
2014 %€ 12 R

KNI TV 22 S ie s R Wil 558
N EERTW Y ey (RS
Y AR A LRI RE

(1. iRy A5 EIBFR Ad K 410082,
2. HMd X EFER AR HAE FE 415000)

Vol.34 No.12
Dec. 2014

% 2 & % iR S

Electric Power Automation Equipment

BE., ATAEA4ARRNBAEETTRAFERARZAARAELZENAL FRET ALY ZBEFFEZER
BEHE, B AL GHEMNLRE LFARKREZE 35 E0E 3 A5 MR, T A ] E AL AR
B REFEWERL S BEEERESDRAEFTUNEA MG IH, U Z % oh 88 KA E B 3470 X & R
FBE | BRAMEEZ A LR A 16~2ns, FERFHAEER, ZRBELEREAN ZMRIERE
o Wyl FAART R £ LB W 0.7%~1.3% % £ 0.1%~04%, TA S RIET FTH AR Lotk B BRIk 69 4 9

PERCS R MR 64 Ak
EEIF, HR A%, ik,

FESES. TM 461 XEkRIEAS . A
0 s5l&

Ry ARBEALLEAE AL~ I 4 I B0l 52 45
GBS T N B R 2 31 B I HE A i
RE ST P 4 43 5 30, 3K 28 15 RE AR AT i ol )
RIS NEO Y € S =N A0 TR )1 S 7] Rt B w8 51
REFE ST R 19 RE T B B AT ST | RO 2 A0 1
B I XT A oMl 19 BE R AR e o A i ™ i T 32 58 4
TRt R (EUR ) H G E N ANE A R R
F L A TR 0 RE S I HE AR B B R R A
R ) R U T A S R AR SR T R AT
P (L 17 T Ay 38 3R e AR 3 T A DA R AR B T
R GPHE BB S ST B P R 44
B4 % [a] of A1 522 0 2 400 43 RE B 7 V5 S BT BOR 1Y
UDAZEESE S RS L0 NSV 8- 3 W s By G d B2 3 R
P IR A AT

Wit b 2 T 9 R 4% B AR B e J | AT X
ASCAS Y R A B R R AN AR AR AR T AR e R
K, LB RS AR REL, dar BoA ek
DIRERIN B R 40 s I R G [ BN AR
T M e T REE | T AR B 0 R
B LR AT fER S R GErh T | RO A
R ARl A FL PR | R A5 I B R B A S IR
RF A [ A0 1% 2 1R DAY S SR 30 1 0 DT P 9 R 22
53 o 5 T AR A R (LRI 37 (00 o R 0T AR
SCERRS AL IR 5 1 — o TR 41 LK 90 388 15 1)

Wis B E.2013-12-25;f8 B H#A.2014-11-03
EE£TB.BRaAMAFELFTIA A (51377001)

Project supported by the National Natural Science Foundation
of China(51377001)

B ZAATUAAZENT LERZAEMLEELEL 2500k 5,
Woml, KA, R, RH, KR

DOI: 10.3969/j.issn.1006-6047.2014.12.021

Ry Tl B i 28 8 RECAE 2 W D T vk e 22 il 1 O
Frim e A RCHES L | nT LA RS Bl B R GE 45
P F e A 55 AR G0 I R M I 5 20 A 5 JFG G R A v R
GERIIE T AR G0 R AR X0 (A 5 O RERL T T R ALY
HERR T SR B 1A R Bs A

1 KRIIR T BT R G RE RSN ALIE

1.1 KWEIWERRGRH
B 12 WK RS AR N AR I E 1 R
B E = A B2 A R T A AR
i B LG A A A i TR I IR A A U A A
CIECEC ik I & S (350 E Sy NS & i N 1 O i
i, SEMBRAGALL BRI T 1 uER LA X
SHCJRR N R I 2 T T TR D VR Ak AT 3 I8k o
5T YR A T i BAR B AT X B
i A 422 £ A E1 2 s SR FH T) A 396 5 366 14 il 0] ¢ 41
FERE A A AL —r S = it 12 AR HE S 4
AT A 1 AR AR U R, RERL AT
B jg%

N

HL R @
O B 5

]
=

ﬁﬁw_ﬁ@@ﬁw

o 4k A

B 1 XWEIVEFTRGHRISERE

Fig.1 Topology of large-power industrial rectifier system
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Fig.2 Wiring diagram of windings at valve side
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Fig.3 Online energy-efficiency monitoring system based on fiber optic Ethernet
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Fig.4 Flowchart of channel calibration coefficient calculation
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Table 4 Results of nonlinear calibration
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Fig.6 Electric connection diagram of an electrolytic manganese rectifier system
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Fig.7 Topology of data acquisition and energy-efficiency analysis system for large-power industrial rectifier system
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Fig.8 Waveforms of valve-side three-phase
voltages and currents
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Table 5 Results of energy-efficiency measuring
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Online energy-efficiency monitoring system for large-power industrial rectifier

system and its remote calibration algorithm
ZHANG Xiaohu',LUO Longfu',LI Yong',LIU Jie?
(1. College of Electrical and Information Engineering, Hunan University ,Changsha 410082, China;
2. Department of Computing, Hunan University of Arts and Science,Changde 415000, China)
Abstract: An online energy-efficiency monitoring system is designed based on the fiber optic Ethernet
communication and a multi-channel parallel remote calibration algorithm is proposed accordingly. The
designed system has three parts:monitoring terminal layer,fiber optic Ethernet communication layer and
master station monitoring layer. The functional changeover between online multi-channel calibration and
normal measuring is realized flexibly by the software setting of front-end processor. Test results show
that its sampling delay between channel no.1 and other channel is 16~22 ns,meeting the requirement
of synchronization. Experimental results show that,with the proposed calibration algorithm ,the range of
relative measuring error is reduced from 0.7%~1.3% to 0.1%~0.4%. Engineering applications validate that,
the proposed nonlinear self-calibration algorithm is precise and practical ,and the designed system can
effectively monitor the energy-efficiency of the power-supply devices and subsystems of industrial
rectifier system.

Key words: rectifier system; energy-efficiency; monitoring; sampling; calibration; fibers; Ethernet
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