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(57) Ðåôåðàò:

Èçîáðåòåíèå îòíîñèòñ  ê çàùèòíûì
óñòðîéñòâàì ôèäåðîâ ò ãîâûõ ïîäñòàíöèé
ïîñòî ííîãî òîêà è ïðåäíàçíà÷åíî äë  çàùèòû
ñìåæíûõ ôèäåðîâ. Òåõíè÷åñêèé ðåçóëüòàò
çàêëþ÷àåòñ  â óïðîùåíèè ñõåìû è ïîâûøåíèè
íàäåæíîñòè çàùèòû. Ñõåìà çàùèòû ñìåæíûõ
ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà,
ðàçäåëåííûõ èçîëèðóþùèì âîçäóøíûì
ïðîìåæóòêîì, ñîñòîèò èç íåïîë ðèçîâàííûõ
âûêëþ÷àòåëåé è ïåðâè÷íûõ äàò÷èêîâ çàùèòû ÏÄÇ,
äîîáîðóäîâàííûõ äîïîëíèòåëüíûìè êàòóøêàìè,
ïðè÷åì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ÏÄÇ
ïèòàþòñ  êàòóøêè óïðàâëåíè  âûêëþ÷àòåëåé
ôèäåðîâ, äîïîëíèòåëüíûå êàòóøêè ÏÄÇ ôèäåðîâ
ñîåäèíåíû ïîñëåäîâàòåëüíî, ïðè÷åì òàê, ÷òî
íà÷àëüíûé âûâîä äîïîëíèòåëüíîé êàòóøêè ÏÄÇ
ôèäåðà, ñ êîòîðîãî ñúåçæàåò ýëåêòðîâîç,
ïîäêëþ÷åí ê êîíå÷íîìó âûâîäó äîïîëíèòåëüíîé

êàòóøêè ÏÄÇ ôèäåðà, íà êîòîðûé âúåçæàåò
ýëåêòðîâîç, à ê äâóì îñòàâøèìñ  âûâîäàì
ïîñëåäîâàòåëüíî âêëþ÷åííûõ êàòóøåê ÏÄÇ
ïîäêëþ÷åíà êàòóøêà ðåëå íàïð æåíè , íîðìàëüíî
çàìêíóòûå êîíòàêòû êîòîðîãî ïîäñîåäèíåíû
ïàðàëëåëüíî êîíòàêòàì ÏÄÇ âûêëþ÷àòåë  ôèäåðà,
íà êîòîðûé âúåçæàåò ýëåêòðîâîç. Âòîðîé âàðèàíò
âûïîëíåíè  ñõåìû çàùèòû îòëè÷àåòñ  òåì, ÷òî ê
äâóì îñòàâøèìñ  âûâîäàì ïîñëåäîâàòåëüíî
âêëþ÷åííûõ êàòóøåê ÏÄÇ ïîäêëþ÷åíû
ïîñëåäîâàòåëüíî ñîåäèíåííûå êàòóøêè äâóõ
èäåíòè÷íûõ ðåëå íàïð æåíè , íîðìàëüíî
çàìêíóòûå êîíòàêòû ïåðâîãî èç íèõ ïîäñîåäèíåíû
ïàðàëëåëüíî êîíòàêòàì ÏÄÇ âûêëþ÷àòåë  ôèäåðà,
íà êîòîðûé âúåçæàåò ýëåêòðîâîç, à íîðìàëüíî
çàìêíóòûå êîíòàêòû âòîðîãî - ïàðàëëåëüíî
êîíòàêòàì ÏÄÇ âûêëþ÷àòåë  ôèäåðà, ñ êîòîðîãî
ñúåçæàåò ýëåêòðîâîç. 2 í.ï. ô-ëû, 2 èë.
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(54) PROTECTIVE CIRCUIT OF DC TRACTION NETWORK FEEDERS (ALTERNATIVES)
(57) Abstract: 

FIELD: protective devices for adjacent feeders
of direct-current traction substations.

SUBSTANCE: protective circuit for dc traction
network adjacent feeders separated by insulating
air gap has nonpolarized switches and primary
protective transducers provided with additional
coils; control coils of feeder switches are
supplied with power through normally closed
contacts of primary protective transducers;
additional coils of feeder primary protective
transducers are connected in series so that
starting lead of primary protective transducer
additional coil of feeder which electric
locomotive leaves is connected to finishing lead
of primary protective transducer additional coil
of feeder whereon electric locomotive moves;
connected to two remaining leads of series-
connected additional coils of primary protective
transducers is coil of voltage relay whose
normally closed contacts are connected in
parallel with contacts of switch primary
protective transducer of feeder whereon electric
locomotive moves. Alternative design of

protective circuit is distinguished in that
connected to two remaining leads of series-
connected coils of primary protective transducers
are series-connected coils of two identical
voltage relays whose normally closed contacts of
first of them are connected in parallel with
primary protective transducer contacts of switch
of feeder that electric locomotive leaves.

EFFECT: simplified circuit arrangement,
enhanced reliability of protective gear.

2 cl, 2 dwg
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RU 2 254 657 C1

Èçîáðåòåíèå îòíîñèòñ  ê çàùèòíûì óñòðîéñòâàì ôèäåðîâ ò ãîâûõ ïîäñòàíöèé
ïîñòî ííîãî òîêà è ìîæåò áûòü èñïîëüçîâàíî â ñèñòåìàõ ýëåòðîñíàáæåíè 
æåëåçíîäîðîæíîãî è ïðîìûøëåííîãî òðàíñïîðòà.

Èçâåñòíî óñòðîéñòâî çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà,
ðàçäåëåííûõ èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, îñóùåñòâë åìîå ñ ïîìîùüþ
íåïîë ðèçîâàííûõ âûêëþ÷àòåëåé è ïåðâè÷íûõ äàò÷èêîâ çàùèòû (ÏÄÇ) - ðåëå
äèôôåðåíöèàëüíûõ øóíòîâ ÐÄØ, - êîòîðûå äîîáîðóäîâàíû äîïîëíèòåëüíûìè êàòóøêàìè
è ñïåöèàëüíûì óñòðîéñòâîì, ñâ çûâàþùèì öåïè äîïîëíèòåëüíûõ êàòóøåê òàêèì îáðàçîì,
÷òî ïðè ïîëîæèòåëüíûõ ñêà÷êàõ òîêà íà ôèäåðå, íà êîòîðûé âúåçæàåò ýëåêòðîâîç ñ òîêîì,
ðàíåå ïðèâîäèâøèõ ê ëîæíûì îòêëþ÷åíè ì âûêëþ÷àòåë  ýòîãî ôèäåðà è, êàê ñëåäñòâèå, ê
ïåðåæîãó ïðîâîäîâ èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà ýëåêòðè÷åñêîé äóãîé, â
èçîáðåòåíèè ïî ïðîòîòèïó ëîæíûå îòêëþ÷åíè  âûêëþ÷àòåë  áëîêèðóþòñ  òåì, ÷òî ñ
ïîìîùüþ óïîì íóòîãî ñïåöèàëüíîãî óñòðîéñòâà â ìîìåíò ïî âëåíè  ñêà÷êà òîêà íà
ôèäåðå íàêîðîòêî çàìûêàåòñ  äîïîëíèòåëüíà  êàòóøêà ðåëå ÐÄØ ýòîãî ôèäåðà, ÷åì
áëîêèðóåòñ  èçìåíåíèå ìàãíèòíîãî ïîòîêà â åãî ñåðäå÷íèêå è òåì ñàìûì åãî ëîæíîå
ñðàáàòûâàíèå [1].

Íàèáîëåå áëèçêèì ïî òåõíè÷åñêîé ñóùíîñòè  âë åòñ  óñòðîéñòâî, îïèñàííîå â [1]. Îíî
è âç òî çà ïðîòîòèï.

Íåäîñòàòêîì èçîáðåòåíè  ïî ïðîòîòèïó  âë åòñ  ñëîæíîñòü ñõåìû óïîì íóòîãî
ñïåöèàëüíîãî óñòðîéñòâà, ñâ çûâàþùåãî äîïîëíèòåëüíûå êàòóøêè ÐÄØ äâóõ ñìåæíûõ
ôèäåðîâ, à òàêæå è òî, ÷òî ïðè ðàáîòå çàùèòû áëîêèðóåòñ  ðàáîòà åãî ÏÄÇ - ðåëå ÐÄØ.

Ïðåäëàãàåìûå óñòðîéñòâà çàùèòû (âàðèàíòû) ñõåìíî âûïîëí þòñ  áîëåå ïðîñòî, íå
âìåøèâàþòñ  â ðàáîòó åãî ïåðâè÷íîãî äàò÷èêà è ïîýòîìó áîëåå íàäåæíû â äåéñòâèè.

Ïåðâûé âàðèàíò ñõåìû ðåàëèçóåò îäíîñòîðîííþþ, à âòîðîé - äâóñòîðîííþþ áëîêèðîâêó
âûêëþ÷àòåëåé ñìåæíûõ ôèäåðîâ.

Òåõíè÷åñêèì ðåçóëüòàòîì  âë åòñ  óïðîùåíèå óñòðîéñòâà è ïîâûøåíèå íàäåæíîñòè åãî
ðàáîòû.

Ñóùíîñòü çà âëåííîãî îáúåêòà ñîñòîèò â òîì, ÷òî:
1. Ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà (ôèã.1), ðàçäåëåííûõ

èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, âûïîëíåííà  ñ ïîìîùüþ íåïîë ðèçîâàííûõ
âûêëþ÷àòåëåé 1, 2 è ïåðâè÷íûõ äàò÷èêîâ çàùèòû ÏÄÇ 3, 4, äîîáîðóäîâàííûõ
äîïîëíèòåëüíûìè êàòóøêàìè 5, 6, ïðè÷åì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ÏÄÇ 3, 4
ïèòàþòñ  êàòóøêè óïðàâëåíè  12, 13 âûêëþ÷àòåëåé 1, 2 ôèäåðîâ, îòëè÷àþùà ñ  òåì, ÷òî
äîïîëíèòåëüíûå êàòóøêè 5, 6 ÏÄÇ ôèäåðîâ ñîåäèíåíû ïîñëåäîâàòåëüíî, ïðè÷åì òàê, ÷òî
íà÷àëüíûé âûâîä äîïîëíèòåëüíîé êàòóøêè 5 ÏÄÇ 3 ôèäåðà, ñ êîòîðîãî ñúåçæàåò
ýëåêòðîâîç, ïîäêëþ÷åí ê êîíå÷íîìó âûâîäó äîïîëíèòåëüíîé êàòóøêè 6 ÏÄÇ 4 ôèäåðà, íà
êîòîðûé âúåçæàåò ýëåêòðîâîç, à ê äâóì îñòàâøèìñ  âûâîäàì ïîñëåäîâàòåëüíî âêëþ÷åííûõ
êàòóøåê ÏÄÇ ïîäêëþ÷åíà êàòóøêà ðåëå íàïð æåíè  10, íîðìàëüíî çàìêíóòûå êîíòàêòû
êîòîðîãî ïîäñîåäèíåíû ïàðàëëåëüíî êîíòàêòàì ÏÄÇ 4 âûêëþ÷àòåë  ôèäåðà, íà êîòîðûé
âúåçæàåò ýëåêòðîâîç.

2. Ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà (ôèã.2), ðàçäåëåííûõ
èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, âûïîëíåííà  ñ ïîìîùüþ íåïîë ðèçîâàííûõ
âûêëþ÷àòåëåé 1, 2 è ïåðâè÷íûõ äàò÷èêîâ çàùèòû ÏÄÇ 3, 4, äîîáîðóäîâàííûõ
äîïîëíèòåëüíûìè êàòóøêàìè 5, 6, ïðè÷åì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ÏÄÇ 3, 4
ïèòàþòñ  êàòóøêè óïðàâëåíè  12, 13 âûêëþ÷àòåëåé ôèäåðîâ, îòëè÷àþùà ñ  òåì, ÷òî
äîïîëíèòåëüíûå êàòóøêè 5, 6 ÏÄÇ ôèäåðîâ ñîåäèíåíû ïîñëåäîâàòåëüíî, ïðè÷åì òàê, ÷òî
íà÷àëüíûé âûâîä äîïîëíèòåëüíîé êàòóøêè 5 ÏÄÇ 3 ôèäåðà, ñ êîòîðîãî ñúåçæàåò
ýëåêòðîâîç, ïîäêëþ÷åí ê êîíå÷íîìó âûâîäó äîïîëíèòåëüíîé êàòóøêè 6 ÏÄÇ 4 ôèäåðà, íà
êîòîðûé âúåçæàåò ýëåêòðîâîç, à ê äâóì îñòàâøèìñ  âûâîäàì ïîñëåäîâàòåëüíî âêëþ÷åííûõ
êàòóøåê ÏÄÇ ïîäêëþ÷åíû ïîñëåäîâàòåëüíî ñîåäèíåííûå êàòóøêè äâóõ èäåíòè÷íûõ ðåëå
íàïð æåíè  10, 11, íîðìàëüíî çàìêíóòûå êîíòàêòû ïåðâîãî èç íèõ ïîäñîåäèíåíû
ïàðàëëåëüíî êîíòàêòàì ÏÄÇ 4 âûêëþ÷àòåë  ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç, à
íîðìàëüíî çàìêíóòûå êîíòàêòû âòîðîãî ïàðàëëåëüíî êîíòàêòàì ÏÄÇ 3 âûêëþ÷àòåë 
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ôèäåðà, ñ êîòîðîãî ñúåçæàåò ýëåêòðîâîç.
Çà âëåííîå èçîáðåòåíèå èëëþñòðèðóåòñ  ñëåäóþùèìè ÷åðòåæàìè:
1. Íà ôèã.1 èçîáðàæåíà ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà,

ðàçäåëåííûõ èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, îäíîñòîðîííåé áëîêèðîâêè ïî
ïåðâîìó âàðèàíòó.

Ñõåìà ñîñòîèò èç:
1, 2 - íåïîë ðèçîâàííûõ âûêëþ÷àòåëåé ôèäåðîâ;
3, 4 - ÏÄÇ ñ íîðìàëüíî çàìêíóòûìè êîíòàêòàìè;
5, 6 - äîïîëíèòåëüíûõ êàòóøåê;
7, 8 - âåòâåé èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà;
9 - òîêîïðèåìíèêà ýëåêòðîâîçà;
10 - ðåëå íàïð æåíè ;
12, 13 - êàòóøåê óïðàâëåíè  âûêëþ÷àòåëåé ôèäåðîâ;
Ê1 - òî÷êè êîðîòêîãî çàìûêàíè ;
V - íàïðàâëåíè  äâèæåíè  ïîåçäà;
I1, I2 - òîêîâ ôèäåðîâ.
2. Íà ôèã.2 èçîáðàæåíà ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà,

ðàçäåëåííûõ èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì äâóñòîðîííåé áëîêèðîâêè ïî âòîðîìó
âàðèàíòó.

Ñõåìà ñîñòîèò èç:
1, 2 - íåïîë ðèçîâàííûõ âûêëþ÷àòåëåé ôèäåðîâ;
3, 4 - ÏÄÇ ñ íîðìàëüíî çàìêíóòûìè êîíòàêòàìè;
5, 6 - äîïîëíèòåëüíûõ êàòóøåê;
7, 8 - âåòâåé âîçäóøíîãî ïðîìåæóòêà;
9 - òîêîïðèåìíèêà ýëåêòðîâîçà;
10, 11 - ðåëå íàïð æåíè ;
12, 13 - êàòóøåê óïðàâëåíè  âûêëþ÷àòåëåé ôèäåðîâ;
Ê1 - òî÷êè êîðîòêîãî çàìûêàíè ;
V - íàïðàâëåíè  äâèæåíè  ïîåçäà;
I1, I2 - òîêîâ ôèäåðîâ.
Ïåðâûé âàðèàíò ïðåäëàãàåìîé ñõåìû çàùèòû (ôèã.1) ðàáîòàåò ñëåäóþùèì îáðàçîì.

Ïðè çàìûêàíèè òîêîïðèåìíèêîì ýëåêòðîâîçà 9, äâèæóùåãîñ  ñî ñêîðîñòüþ V ñëåâà
íàïðàâî, âåòâåé èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà 7, 8 òîê ëåâîãî
ôèäåðà I1=Iý+Ií (ãäå Iý - òîê, ïîòðåáë åìûé ýëåêòðîâîçîì, Ií - òîê íàãðóçêè ëåâîé
ôèäåðíîé çîíû), ïðîòåêàþùèé ÷åðåç âûêëþ÷àòåëü 1 è ÏÄÇ 3, ñêà÷êîì èçìåí åòñ 
(óìåíüøàåòñ ) íà íåêîòîðóþ âåëè÷èíó -∆I. Î÷åâèäíî íà òàêóþ æå âåëè÷èíó +∆I
óâåëè÷èâàåòñ  òîê ïðàâîãî ôèäåðà I2, ïðîòåêàþùèé ÷åðåç âûêëþ÷àòåëü 2 è ÏÄÇ 4. Ïðè
ñêà÷êàõ òîêà â äîïîëíèòåëüíûõ êàòóøêàõ 5, 6 ÏÄÇ 3, 4 íàâîä òñ  íàïð æåíè . Îäíàêî
äîïîëíèòåëüíûå êàòóøêè 5, 6 ÏÄÇ 3, 4 ñìåæíûõ ôèäåðîâ ñîåäèíåíû ïîñëåäîâàòåëüíî
òàêèì îáðàçîì, ÷òî èõ ñóììàðíîå íàïð æåíèå, ïîäâîäèìîå ê ðåëå íàïð æåíè  10, â
ñëó÷àå, åñëè îäíîâðåìåííî â îäíîì èç ñìåæíûõ ôèäåðîâ ïðîèñõîäèò îòðèöàòåëüíûé, à â
äðóãîì ïîëîæèòåëüíûé ñêà÷êè òîêà îäèíàêîâîé âåëè÷èíû, òåîðåòè÷åñêè ðàâíî íóëþ (à
ïðàêòè÷åñêè áëèçêî ê íóëþ), ïîñêîëüêó â ýòîì ñëó÷àå íàïð æåíè  íà âûõîäàõ
äîïîëíèòåëüíûõ êàòóøåê 5, 6 ÏÄÇ 3, 4 êîìïåíñèðóþò (óíè÷òîæàþò) äðóã äðóãà. Ïîýòîìó,
åñëè ðåëå íàïð æåíè  10 çàäàòü óñòàâêó ïî íàïð æåíèþ, áîëüøóþ íóë , íî ìåíüøóþ
âåëè÷èíû íàïð æåíè , íàâîäèìîãî â äîïîëíèòåëüíûõ êàòóøêàõ 5, 6 êàæäîãî ÏÄÇ 3, 4, òî
ïðè óêàçàííîé ñèòóàöèè îíî íå ñðàáîòàåò, è, íåñìîòð  íà ñðàáàòûâàíèå ÏÄÇ 4 ôèäåðà, íà
êîòîðûé âúåçæàåò ýëåêòðîâîç îò ñêà÷êà òîêà è ñîîòâåòñòâåííî ðàçìûêàíè  åãî êîíòàêòîâ,
îòêëþ÷åíè  âûêëþ÷àòåë  2 ýòîãî ôèäåðà íå ïðîèçîéäåò, òàê êàê êàòóøêà óïðàâëåíè 
âûêëþ÷àòåë  13 áóäåò ïðîäîëæàòü îáòåêàòüñ  òîêîì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû
ðåëå íàïð æåíè  10. Òåì ñàìûì áóäåò ïðåäîòâðàùåí âîçìîæíûé ïåðåæîã ïðîâîäîâ
èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà.

Ñ äðóãîé ñòîðîíû, åñëè ïðîèçîéäåò êîðîòêîå çàìûêàíèå â ò ãîâîé ñåòè ôèäåðà, íà
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êîòîðûé âúåçæàåò ýëåêòðîâîç (íàïðèìåð, â òî÷êå Ê1, ôèã.1), òî âûêëþ÷àòåëü 2 ýòîãî
ôèäåðà îòêëþ÷èò ýòî êîðîòêîå çàìûêàíèå, ïîòîìó ÷òî â ýòîì ñëó÷àå ñðàáîòàåò ÏÄÇ 4
ýòîãî ôèäåðà è ðàçîìêíåò ñâîè íîðìàëüíî çàìêíóòûå êîíòàêòû, è îäíîâðåìåííî ñðàáîòàåò
ðåëå íàïð æåíè  10, ïîñêîëüêó ïîäâîäèìîå ê íåìó íàïð æåíèå â ýòîì ñëó÷àå áóäåò
çíà÷èòåëüíûì, áîëüøèì ÷åì âåëè÷èíà óñòàâêè ðåëå íàïð æåíè  è  âë òüñ  íàïð æåíèåì,
íàâîäèìûì â äîïîëíèòåëüíîé êàòóøêå 6 ÏÄÇ 4 ôèäåðà, íà êîòîðîì ïðîèçîøëî êîðîòêîå
çàìûêàíèå (â äàííîì ñëó÷àå ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç).

Âòîðîé âàðèàíò ïðåäëàãàåìîé ñõåìû çàùèòû (ôèã.2) ðàáîòàåò ñëåäóþùèì îáðàçîì. Ïðè
çàìûêàíèè òîêîïðèåìíèêîì ýëåêòðîâîçà 9, äâèæóùåãîñ  ñî ñêîðîñòüþ V ñëåâà íàïðàâî,
âåòâåé èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà 7, 8 òîê ëåâîãî ôèäåðà I1=Iý+Ií (ãäå Iý - òîê,
ïîòðåáë åìûé ýëåêòðîâîçîì, Ií - òîê íàãðóçêè ëåâîé ôèäåðíîé çîíû), ïðîòåêàþùèé ÷åðåç
âûêëþ÷àòåëü 1 è ÏÄÇ 3, ñêà÷êîì èçìåí åòñ  (óìåíüøàåòñ ) íà íåêîòîðóþ âåëè÷èíó -∆I.
Î÷åâèäíî íà òàêóþ æå âåëè÷èíó +∆I óâåëè÷èâàåòñ  òîê ïðàâîãî ôèäåðà I2, ïðîòåêàþùèé
÷åðåç âûêëþ÷àòåëü 2 è ÏÄÇ 4. Ïðè ñêà÷êàõ òîêà â äîïîëíèòåëüíûõ êàòóøêàõ 5, 6 ÏÄÇ 3, 4
íàâîä òñ  íàïð æåíè . Îäíàêî äîïîëíèòåëüíûå êàòóøêè ÏÄÇ 3, 4 ñìåæíûõ ôèäåðîâ
ñîåäèíåíû ïîñëåäîâàòåëüíî òàêèì îáðàçîì, ÷òî èõ ñóììàðíîå íàïð æåíèå, ïîäâîäèìîå ê
ðåëå íàïð æåíè , â ñëó÷àå, åñëè îäíîâðåìåííî â îäíîì èç ñìåæíûõ ôèäåðîâ ïðîèñõîäèò
îòðèöàòåëüíûé, à â äðóãîì ïîëîæèòåëüíûé ñêà÷êè òîêà îäèíàêîâîé âåëè÷èíû, òåîðåòè÷åñêè
ðàâíî íóëþ (à ïðàêòè÷åñêè áëèçêî ê íóëþ), ïîñêîëüêó â ýòîì ñëó÷àå íàïð æåíè  íà
âûõîäàõ äîïîëíèòåëüíûõ êàòóøåê 5, 6 ÏÄÇ 3, 4 êîìïåíñèðóþò (óíè÷òîæàþò) äðóã äðóãà.
Ïîýòîìó, åñëè îáîèì ðåëå íàïð æåíè  10, 11 çàäàòü óñòàâêè ïî íàïð æåíèþ, áîëüøèå
íóë , íî ìåíüøèå âåëè÷èíû íàïð æåíè , íàâîäèìîãî â äîïîëíèòåëüíûõ êàòóøêàõ 5, 6
êàæäîãî ÏÄÇ 3, 4, òî ïðè óêàçàííîé ñèòóàöèè íè îäíî èç íèõ íå ñðàáîòàåò, è, íåñìîòð 
íà ñðàáàòûâàíèå ÏÄÇ 4 ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç îò ñêà÷êà òîêà èëè äàæå
â ñëó÷àå îòðûâà òîêîïðèåìíèêà îò âåòâåé èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà è
ñðàáàòûâàíè  ÏÄÇ ëþáîãî èç âûêëþ÷àòåëåé 1, 2 îò ñêà÷êà òîêà, ðàâíîãî ïîëíîìó òîêó
ýëåêòðîâîçà ïîä òîêîì è ñîîòâåòñòâåííî ðàçìûêàíè  åãî êîíòàêòîâ, îòêëþ÷åíè 
âûêëþ÷àòåë  1, 2 ýòîãî ôèäåðà íå ïðîèçîéäåò, òàê êàê êàòóøêà óïðàâëåíè  âûêëþ÷àòåë 
12, 13 áóäåò ïðîäîëæàòü îáòåêàòüñ  òîêîì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ñâîåãî
ðåëå íàïð æåíè  10, 11. Òåì ñàìûì áóäåò ïðåäîòâðàùåí âîçìîæíûé ïåðåæîã ïðîâîäîâ
èçîëèðóþùåãî âîçäóøíîãî ïðîìåæóòêà.

Ñ äðóãîé ñòîðîíû, åñëè ïðîèçîéäåò êîðîòêîå çàìûêàíèå â ò ãîâîé ñåòè ôèäåðà, íà
êîòîðûé âúåçæàåò ýëåêòðîâîç (íàïðèìåð, â òî÷êå Ê1, ôèã.2), òî âûêëþ÷àòåëü 2 ýòîãî
ôèäåðà îòêëþ÷èò ýòî êîðîòêîå çàìûêàíèå, ïîòîìó ÷òî â ýòîì ñëó÷àå ñðàáîòàåò ÏÄÇ 4
ýòîãî ôèäåðà è ðàçîìêíåò ñâîè íîðìàëüíî çàìêíóòûå êîíòàêòû, è îäíîâðåìåííî ñðàáîòàþò
è ðàçîìêíóò ñâîè íîðìàëüíî çàìêíóòûå êîíòàêòû îáà ðåëå íàïð æåíè  10, 11, ïîñêîëüêó
ïîäâîäèìûå ê íèì íàïð æåíè  â ýòîì ñëó÷àå áóäóò çíà÷èòåëüíûìè, áîëüøèìè ÷åì
âåëè÷èíû èõ óñòàâîê, è  âë òüñ  ïîëîâèíîé íàïð æåíè , íàâîäèìîãî â äîïîëíèòåëüíîé
êàòóøêå 6 ÏÄÇ 4 ôèäåðà, íà êîòîðîì ïðîèçîøëî êîðîòêîå çàìûêàíèå (â äàííîì ñëó÷àå
ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç). Îòêëþ÷åíè  âûêëþ÷àòåë  äðóãîãî ôèäåðà ïðè
ýòîì íå ïðîèçîéäåò, òàê êàê â ìîìåíò ðàçìûêàíè  êîíòàêòîâ åãî ðåëå íàïð æåíè  11
êàòóøêà óïðàâëåíè  12 âûêëþ÷àòåë  1 áóäåò ïðîäîëæàòü ïîëó÷àòü ïèòàíèå ÷åðåç
íîðìàëüíî çàìêíóòûå êîíòàêòû ñâîåãî ÏÄÇ 3.
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1. ¹ 2207688 BUW 18 2003 ã. Í 02 Í 7/26 «Ñõåìû çàùèòû ôèäåðîâ ò ãîâîé ñåòè

ïîñòî ííîãî òîêà (âàðèàíòû)».

Ôîðìóëà èçîáðåòåíè 
1. Ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà, ðàçäåëåííûõ

èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, ñîñòî ùà  èç íåïîë ðèçîâàííûõ âûêëþ÷àòåëåé
ôèäåðîâ è ïåðâè÷íûõ äàò÷èêîâ çàùèòû (ÏÄÇ), äîîáîðóäîâàííûõ äîïîëíèòåëüíûìè
êàòóøêàìè, ïðè÷åì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ÏÄÇ ïèòàþòñ  êàòóøêè
óïðàâëåíè  óïîì íóòûõ âûêëþ÷àòåëåé ôèäåðîâ, îòëè÷àþùà ñ  òåì, ÷òî äîïîëíèòåëüíûå
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êàòóøêè ÏÄÇ ôèäåðîâ ñîåäèíåíû ïîñëåäîâàòåëüíî, ïðè÷åì òàê, ÷òî íà÷àëüíûé âûâîä
äîïîëíèòåëüíîé êàòóøêè ÏÄÇ ôèäåðà, ñ êîòîðîãî ñúåçæàåò ýëåêòðîâîç, ïîäêëþ÷åí ê
êîíå÷íîìó âûâîäó äîïîëíèòåëüíîé êàòóøêè ÏÄÇ ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç,
à ê äâóì îñòàâøèìñ  âûâîäàì ïîñëåäîâàòåëüíî âêëþ÷åííûõ êàòóøåê ÏÄÇ ïîäêëþ÷åíà
êàòóøêà ðåëå íàïð æåíè , íîðìàëüíî çàìêíóòûå êîíòàêòû êîòîðîãî ïîäñîåäèíåíû
ïàðàëëåëüíî êîíòàêòàì ÏÄÇ âûêëþ÷àòåë  ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç.

2. Ñõåìà çàùèòû ñìåæíûõ ôèäåðîâ ò ãîâîé ñåòè ïîñòî ííîãî òîêà, ðàçäåëåííûõ
èçîëèðóþùèì âîçäóøíûì ïðîìåæóòêîì, ñîñòî ùà  èç íåïîë ðèçîâàííûõ âûêëþ÷àòåëåé
ôèäåðîâ è ïåðâè÷íûõ äàò÷èêîâ çàùèòû (ÏÄÇ), äîîáîðóäîâàííûõ äîïîëíèòåëüíûìè
êàòóøêàìè, ïðè÷åì ÷åðåç íîðìàëüíî çàìêíóòûå êîíòàêòû ÏÄÇ ïèòàþòñ  êàòóøêè
óïðàâëåíè  óïîì íóòûõ âûêëþ÷àòåëåé ôèäåðîâ, îòëè÷àþùà ñ  òåì, ÷òî äîïîëíèòåëüíûå
êàòóøêè ÏÄÇ ôèäåðîâ ñîåäèíåíû ïîñëåäîâàòåëüíî, ïðè÷åì òàê, ÷òî íà÷àëüíûé âûâîä
äîïîëíèòåëüíîé êàòóøêè ÏÄÇ ôèäåðà, ñ êîòîðîãî ñúåçæàåò ýëåêòðîâîç, ïîäêëþ÷åí ê
êîíå÷íîìó âûâîäó äîïîëíèòåëüíîé êàòóøêè ÏÄÇ ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç,
à ê äâóì îñòàâøèìñ  âûâîäàì ïîñëåäîâàòåëüíî âêëþ÷åííûõ êàòóøåê ÏÄÇ ïîäêëþ÷åíû
ïîñëåäîâàòåëüíî ñîåäèíåííûå êàòóøêè äâóõ èäåíòè÷íûõ ðåëå íàïð æåíè , íîðìàëüíî
çàìêíóòûå êîíòàêòû ïåðâîãî èç íèõ ïîäñîåäèíåíû ïàðàëëåëüíî êîíòàêòàì ÏÄÇ
âûêëþ÷àòåë  ôèäåðà, íà êîòîðûé âúåçæàåò ýëåêòðîâîç, à íîðìàëüíî çàìêíóòûå êîíòàêòû
âòîðîãî - ïàðàëëåëüíî êîíòàêòàì ÏÄÇ âûêëþ÷àòåë  ôèäåðà, ñ êîòîðîãî ñúåçæàåò
ýëåêòðîâîç.
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