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o facilitated by inyenxlon of new technlque of underwater -

control of flsh behav;or. That 1s why the research rork,A‘.lf

& hlgh-voltage cable.
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¥ Creatlon of new flshlng methods and new flshlng gear .;"

Aincluding the method of electrlc fishlng was con31derably

especlally that whlch concerns electrlc trawl hes con31derably-‘

"‘e”iilivened up recently 1n a number of countrles; In this

’é,connectlon one of the most ur@ent problems 1s proaectzng‘:]{f"
”~and calculatlng pulse generators of blg capaclty Wthh

E 7h:create surge electric fleld in the. vater. There are many
‘.}varlous schemes of pulse generators Whlch can be used for i
";1thls purpose. Capaclty accumulators of electrlc energy are
_‘f*usually utlllzed in these schemes. Commutatlon of mordern
fbpulse generators is effected with powerful ﬁhyrlstorS,

':‘while the energy 1s transmltted to the space between the :‘
}electrodes by the line contalnlng a board rlslng pulse

::transformer, an underwater reduclng pulse transformer and |

P;cture 1 shows the charglng and dlscharglng electrlc

:.:c1rcu1ts of pulse generator which. forms unlpolar electrlc ;*'V"

[}

jlm.pulses or serles of blpolar 1mpulses 1n case the thyrlstor

- is shunted by dlode (dotted 11ne).

The 31m11ar schene of charglng - dlscharglng electﬂlc

c1rcu1t with loaded accumulator clrcult is shown 1n Plcture 2.-i;"'
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1% should be emphasized that the scheme with a diode

.andfa huntinb thyrietor allous to- ob ain a series of

»'!f.lmpulses 1n a discnarélng circuit’ which consist of seni-

ﬂwcinus01ds n (dependinv on,the length of 1mpulse which
f:ewitchcs on the thyrlstor).' The other pecullarlty is that

"ff;dit allows to reduce the weight of charging throttle by

HFaf e~eve1:'a}. timeo and to lncrease the coefflclent of performance

L of "he echene. Lo

BJ solv1ng a classic dlfferentlal equatlon for a

l"ﬂ;5charging and a discharblng consours 1n case of asclllatory

.frffldlscharge, 1.e., d.< 2 and using recharglng voltage as

‘lﬁﬁv'a coupling parameter U - resxdual voltage of the condensexx

’K*ffwhen the charglng began, one can calculate the dependence

:it:,between the instantaneous values of dlscharglng current

“‘7*;fand condensers voltage.'

These two equations wzll be the basis of our o

",_‘calculatiﬁns A —wz e S:I? wt . . (1) - '
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'ﬂfdfgf"ifmhere U 1S the voltage of the condenser battery at the
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*5"U - feedlng voltage <
G- capacity of the condenser battery
T L, R - lnductance and active re51stance of dlscharge‘

S circult in the circult of energy accumulauor. ’




The values marked with 'p' refer to‘the charging circuit,
_those which are not marked refer to ‘the discharglng

circuit.

Having equated t= v JS‘ ,y We obtain the amplltude e
value of the discharging current.; ’ ‘

_'m(é"f-ﬂef'cfym)* e
Ki- e . N
and with t_ ég; we. get the max1mum voltage value of the
" condenser. battery. | C
.'.' S »1+Kp‘;s R SRR S
U =U- - - > L
¢ 1+(-1)n Kp Kn.' TR e T (5) R

. _ T ' SRR
_w;th_t‘ ';f‘ we calculate recharge voltage [P

U =T, Knc )2 <6>

l'If n = 1, i.e. discharging 1mpulse of the current ﬂlli;“
} con51sts of one sem1s1nu301d then the condenser voltage ?
l‘.can be . expressed like: S | |
N U-..l;:.ER.. o *»-:’_j_"-t‘i (7)
g ‘ 1-KpK . S T ’
» As the equatlon (7 shows, condenser voltage depends,‘f
on rellabllity of both charglng and dlscharglng contours,

»so that in fact it can surpass by several tlmes the

i‘feeding voltage.




| Working value of discharging current can be obtained

‘from:~~

?  Jq VTf cdt /r (1-67) bft@f

. where £ = "T" 1s the frequency of 1mnulses
T~ the period, - k ‘

. The average value of dlscharglng current iss

Tf Lo’é C‘f[/-(/) K“] (-'9)

In case of aperlodlc dlscharge d 2, the needed

dependences obtalned the same way w1ll be expressed

--eh llke° rw;
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% ; - Calculatlon of concrete scheme can be made in dlfferent;'
| 'consecutlve order depending on Wthh parameterebarc 1n1t1al
:and which values are desxred ones. _L fh_'/f,‘ ‘ B
As a rule, calculation of pulse generator is uﬂually H

‘begun when the electric scheme is already known, 1.e. when B
the place of varlous elements of the electrlc ClICULt of
~<the trawl is determlned and geometric characterlstic° of

the circult are known, includlng the length of secondary
‘_cables, the form and the ‘place’ of electrodes in space,

the characterlstics of hlgh-voltage coaxial cable.rew EE
4 . Thus, the values I‘H’ Ry I’k and Rk are not ,
' t hard to flnd elnce we know that the inductance L o
. concentrated malnly in the poupllng cables and the actlve f‘
resistance of the discharglng clrcult R 1s practlcallyb

equal to electrode spreadlng r931stance and to actlve f““‘ﬁ'

reslstance of the coupllng °ab133°;y§,r;‘=:w

"

» EjBy the length of coupllng cables 1 can be determ1ned°4

?iclrcult Rk and Lk ‘are . taken from the technlcalt fgtgfo ;;a,; .A

o Efdescriptlon of the cable.;xghgﬁ
i Depending cn the reactlon of flsh whlch 1s the basxa

2g°f electric fishlng, 11ke electro-narcosie is for pelaglc
F?electric trawling and anode reaction is for flshlng Wlthout

1‘.;nets, the most advantageous impulse frequency in respect t;i,

‘o,




‘

of powerr f; ’1s7chosen'with the help or diagrams made

| of the results of volume characterlstlcs of flSh reaction
on electrlc current (see plcture 4). The voltage of the

:chondenser battery~ U- is llmlted by the perm1ss1ble
'2 voltage -of the thyrlstor." '

<

- The voltage of the hlgh-voltage cable U . is-chosen7 -
'so that’ 1t does not exceed the permlss1ble producer s.

’:7i‘techn1cal condltlons. L

In fact one can achleve that Rv é< R band'
L <§ L, where R . ‘and L are actlve res1stance and -
inductance of dlscharglng contour 1n the accumulator." .
c;rcult. That 1s why the coeff1c1ent of transformatlonv;f
of board pulse transformer can be calculated Wlth

suff1c1ent prec1s1on for practlcal use.-

jjU

CmTme e e o

Uswnb oceanologlcal tables we can determlne speclfic

:,“eslstance of. the water g’ in case of crest saltness

value and temperature.,f.Rvifand Lv can,be taken,wlthln

the limigsro oo T

‘ | a g 1% ~< 8 mn, 4L LV < aij
N Thus, taklng 1nto account the above we have found

the folloWLng values. e :.r--ﬂ' o ." 5
Iy o RH ! Uk ’"5?_? .Rv-’ Lv Ry Lk y Bq e
o how we have to choose the transformatlon coeff1c1ent

for underwater pulse transformer n2 and the length of

1mpulse Ta

T
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;;On the other hand,

It is known from physiology that steep:front‘of
growing current causes blgger effect on a llve oreanlsm.»
Owing to this fact the length. of 1mpulse should be reduced
by deminishing transformatlon coeff101ent of underwater

pulse transformer n2 . which 1n our case 1s equal to the

\ increase of steepness of the fore front of the 1mpulse.',“

Yet by overreductlon of n2 and consequantly of T the

_ steepness of the fore front of the current may reach the
~cr1tlcal point for the thyr1stor. Therefore n2 should be
.'chosen.when,permissrble speed of current growth for the '\
ittype of thyr:stor 1s taken 1nto account Then the genoral
;ninductance of the dlscharglng clrcult in theeaccumnlaoo"'
:r;cxrcuitemay be described li&e ' -

.:?(ﬁé}f j_

» (155?2

From (15) and (16) we can flnd n2 and after that . the

,seneraleactlve resistance of the dlscharglng clrcult. -

R 2.,+E,< +Ran- N o

waheresné nd”. n2 - the seneral coefficlent of transfornatlon.

For prellmlnary determlnatlon of the leng*h of fﬁ“’

1mpulse T we shall put the decay coefrlclent slthin



the limits: . o . -

- os<a< o7
here. tne -lower llmlt is taken for U )>2000 v, and the

' Uapoer 11m1t for U, < 1000 V. Then we find: -

p . 2TIn R B

:1 ”urther calculation depends on the reactlon of'the

ish. to the electrlc fleld. The hardest case from the energe-
::dtrc p01nt of view is that of electro-narcosis whlch we are

7.;"01hg to study.ni_,""

It should be noted that the current parameters and

‘ft;encrgy characterlstlcs of the scheme depend on time TH which
"-j:”ls needed to cause electro-narc031s. The value TH is taken
' {nidependlng on the mechanlsm of interaction between the

‘;felectrlc fleld and the flSh which has become the basxs of |

"ifelectrlc flshlng. One should remember that if TH ls too

'ffshort it dlll cause drastlc 1ncrease of the used energy

.5fard of the dlmentlons of the installatlon. T

Further on, havlng found TH-and Q_ %—-—; from a
a

h;correspondlng dlagram drawn on the basis of aquarium ??v7-;
‘_experlments,_we shall determlne speclflc capaclty P" spent A

] on 1 mj of Water, whlch is needed to cause the threshhold o

o“ the reaculon. Plcture 5 shows as an example dxagram"ﬁ"

“P (mq) for Q 'on Sa_ um.

After that we can flnd the threshhold value of the S

:fleld tenslon.

E{:.;ew/[isif;f;nﬁi‘fir

L (19).
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f ~ :
where jD -~ specific water resistance for aquarium

experimzents (see picture 5), - o o
S SN it S
AT R 29m - » (2,)

A= see picture 3. o
In order to f£ind the current amplitude we can use .

che following dependences:

(22)
 where S - the,sur:aée'ﬁith similar £irld gradient equal
4o E._ ; o S ;‘ e _

- For spherical space S 4$Vi? ;lihere r —‘the;radius

of the electric fleld.‘; _ \ | ‘ J_ j _‘f‘ ""k
| From.picture 3 we can flnd Ki and»using-fcrmnla (3)

calculate C, then find T RS I

If the. found value of 4 dlffers much from the _
desired one, Ta s T and c should be recalculated accordlng
to formulas (18), (22) and (5) ) o

Then we calculate J et ? J by formulas (8), (9) and
‘hav1ng pat K? within the limits 0,7~<’K5 0,85 ,flna
the feedlng voltage U by (5).



" Tha found values permit to start choosing power
elgments of the scheme and projecting the charging throttle,
‘_t“‘ “alse transformers and the control scheme for pulse
g nera*cr. . _ »

. Specxwl attention should be paid to.the place' where

”,dlf;erenu elements of the c1rcu1t are sxtuated ih order to

ub!requce_tne most.poss1ble the inductivity and the actlve

ig >ré i "née'df‘the charging c1rcu1t, for this reductlon

111 beneflt welght, 81ze and power characterlstlcs of the .

L pulse generatores

IO.
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