%2523 EH®B KTk ¥2R Vol. 2. Nos. 2—3
1993 %&£ 9 A JOURNAL OF SHANGHAI FISHERIES UNI_VERSITY Sep., 1993

SEREERMRESRNITNTE

X F
(LK™= K%M TR &, 200090)

B X AXSRIRASHERE ARGECENRARGERGIUIASEILABHMAES
BHEEAR, AR THRSIRPOECIRRULRE, SITLRRA LR 3 MIEITAB M
RS RE, A AL NRRARN B A FRr2 R, EHRAN, BREENRERECNT
HAR PR EE d) , AF & RIS RILRE N KA, A mpR R =T HEEEX, EXKE
At AR REBE B BB (KT Od) 34y 47 AR RE RO USRS, R S 2 BRI B 2RIt LA R L
NRBBEGRE<OD), BT LR TR, WNEMARESRELER MR ERIRESR,
XBATHEX,

XMW Eam RESE, XA, RIHRE

SEAEZABRMEREGEACHE - M H R, ZRARE L Emis T8sh, L@
TEEMHSHFREYY. AR EEARGRYS R (RGERE, HARL%) T EEH, 0%
BB, MMBREMSRARS, RAXHBEQEUMRL, B ARSI RERZRK,
SRR, R R AR M. ASCHES BT B R T7 BB U 46 RE I B b, AR
MEBERBILT AL ARGRESBORERRY, 5 ERITEGIT AR LERY, EXKE
B, SRR R A RS RE, £ ARERENRRENGHE(WMERRAD, Faktkn®)#ERn
RBBREA A LR, AR HEREER T XKEe 66t 5.

1 BWH Sk

1.1 SEXEARBRANA
AER AR TR ERA—HANSAFH, BARARESHRE—H 4 E R #

B, A 1 F7R, Bt A A SR, 2 BB 22 A il Si, 8.8 A1 S, sl wiisHN
3 Uo/2,Ux/2,-Uz/2 A —Uo/9

;U"_T'" — -
o, 8 1 -
iU ,8 I -
IR L "1 {I» . N o vh lu—
EﬂHidx&dz%ﬁ‘di ﬂF}"JJ}
9 1 11 _12
MiyE w2 §3¥£§

A1 st b RUR

Fig. 1 Principle of power supply for electriz ser2en
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Fig. 4 Electrode distribution only considering the mirror image of the dam
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Table1 Comparison of instantaneous total current through feeding cables

Nme 1 2 3+ g+ g+ g+ 4
81,8 103.75 111.38 152.52 115.46 111.85 111.54 94.94
82,8 36.79 37.09 51.67 38.4 37.2 37.13 36.76
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Table 2 Comparison of electric strength(V/cm) on typical plane

z=2d z=0
y(m) 1 2 3-(- 3++ 3++<|- 3++++ 4 B 1 2 3-(- 3++ 3+++ 3++++ 4
2.0 32 32.7 25.2 31.9 32.6 32.6 36 29 30.3 23 29.9 30.4 30.3 29
3.0 27 24.9 19.1 24.3 24.8 24.8 24 22.6 23 17.4 28.8 23.1 23 23
4.0 18 18.8 14.2 18.3 18.7 18.7 18 18 17.7 13.5 17.6 17.8 17.7 18
5.8 12 11.5 8.6 11.1 J11.4 11.4 12 10,9 8.6 11 11 11
7.25 8.6 7.8 5.8 7.6 7.8 7.8 7.7 7.3 5.9 1.5 7.6 7.4
8.7 6 5.3 4.0 5.2 6.3 6.3 6 4.8 4.1 6.1 5 4.9
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Table 3 Comparison of relative potential on the plane of x=2d

y 1 2 3+ g++ g+ 3++++

a 0.644 0.653 0.619 0.652 0.654 0.653
1.5d 0.608 0.602 0.581 0.603 0.603 0.602
2.0d 0.560 0.568 0.555 0.570 0.569 0.569
2.58 0.543 0.545 0.538 0.547 0.646 0.546
3.0d 0.628 0.629 0.526 0,532 0.631 0.530
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ON THE CALCULATION OF ELECTRIC
PARAMETERS FOR ELECTRIC FISH
SCREEN OF DIVIDER-TYPE

Lou Wen-gao
(Fishery Engineering Desariment, 8FT, 200090)
ABSTRACT In this peper, the theoratical calculation of electric parameters for
electric fish screen (EF'S) of divider-type is presenied according .to the principles of
equivalent cirouit, axis-mirror image method and elestromagnetics respectively. Their
constraint conditions of simplification and approximation are also analyzed . The analy—
sis shows that the theoratical calculation formula are applicable to different situation,
that is, (1) the equivalent circuit method is approximately suitable to comparatively
large aquatic areas, in deepwater layers or center part of the blocking section (calleq
situation 1); (2) the axis-mirror image method is accurately suitable to the mirrer plane
perpendicular or parallel to the line of the electrode absolutely (called situation 2),
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otherwise, it is mistaken and senseless; (3) the electromagnetics method is accurately
useful to situation 1.

The calculated examples show that;

(1) The error between the equivalent circuit method and the electromagneticg
method is less than 5%, and in cther words, the error can be neglected in engineering
design and analysis. -

(2) The error between the electromagnetics method and the axis-mirror image
method is significant when the eleztrode line is close to the image plane, and unsigni-
ficant when the distance from the eleztrode line to the image plane is larger than 5d.

In prastice, the EFS of divider—type is usually desighed and located on the spillway
of reservoir. The dam and the bank of spillway arve certainly angular to the electrode
line in oder to improve the efficiency of stopping fish escaping. The electric parameters

are thus calculated by both the equivalent circuit method and the electromagnetic®
method, but the axis-mirror image method.
KEYWORDS electric fish screen, electric parameters, relative potential, electric

strength



