DJIeKTpU4YecKas KOHPpuUrypauus

OcHoBHbI€ 001IHEe MPaBUJIA

Y4uThIBast MHOXKECTBO BO3MOXKHBIX IpuiokeHni S7—400, 3Ta riaBa MOXKET OXBATUTh

TOJIBKO OCHOBHBIEC ITpaBUJIa 3JICKTPUICCKOI'O KOH(i)HprHpOBaHI/IH. Bur JOJIKHBI 110 Kpaix’meﬁ

Mepe TOUMHATHCS ATUM IpaBuiIaM, 9To0bI obecrieunTs Oe3aBapuiinyto padory S7-400.
Mopnymun M7-400 pabotatot nmogooro Moxymsim S7—400. Paznnuns B nelicTBUM WU B

JAHHBIX MO)KHO HalTH B COOTBETCTBYIOILLEM IyHKTe WK B pa3zaene 10.3 “Dnexrpuueckas

KoHpurypanus”.
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Dnexmpuyeckasn kKonpueypayus

4.1 OOmue npaBuJIa M HHCTPYKIUH 1O padore ¢ S7—400

BBenenne

Kax yactb ycranoBku minu cucreMsl S7—400 TpeOyeT BBINOIHEHHS CIELUAIbHBIX PaBII U
HMHCTPYKIMHI B 3aBUCUMOCTH OT NIPUMEHEHHSI.

B sTom paszene npuseneH 0030p Hauboee BaXHBIX IPABUIL, KOTOPbIC Bbl 10IKHBI
coOuonath U1t 6e3onacHoro BerpauBanus S7-400 B yCTaHOBKY MIIM CHCTEMY.

KOHKPCTHLIC NMPUMEHECHUSA

CobmrofaiiTe HHCTPYKIHH 110 O€30ITACHOCTH M MPEIOTBPAIICHAIO HECYACTHBIX CITyJacB
MPUMEHUTEIIBHO K KOHKPETHBIM NPUIOKEHUSM, HarpuMep, IIpaBuiia 3auThl MEXaHU3MOB.

YcrpoiicTBa aBapuiiHON OCTAHOBKHU

VYerpoiicTBa aBapuitHOH octaHoBKH, yaosierBopsitorue [EC 204 (uro coorBercTtByeT VDE
113), nomxHsI octaBaThest 3P PEKTUBHBIMU BO BCEX PEKUMaX PaOOTHI YCTAHOBKH IIH
CHCTEMBI.

Peaknun YCTAaHOBKH 1OCJ/I€ OoNpeIeIeHHbIX coObITHI

Crenyromast TabiuIa MokasbIBaeT, Kak BbI TOJKHBI OTBeYaTh Ha PEaKIMU YCTAHOBKH Ha
OIpe/ieIeHHBIe COOBITHSI.

42

CoObiTHE

TpeGoBanue

VcuesHoBenne pabouero mwin
MUTAIOIIETO HAMPSHKEHNS
S7-400

He JOJIPKHBI BOBHHUKATh OITaCHBIC pa60'me
COCTOSHHS.

OTKITIIOUEHHE YCTPOICTBa
aBapUitHOI OCTaHOBKHU

He JOJIPKHBI BOBHHUKATh OITaCHBIC pa60'me
COCTOSTHUS.

BoccranoBnenue pabodero wim
MUTAIOLIETO HAaNPsDKEHUst S7—
400

He momkHBI BO3HUKATH OITAacHbIC paboune
cocrosiHus. He 10mkeH IporcXoauTh
HEKOHTPOJIMPYCMBIi UITH HEOIPE ICTICHHBII
HIepe3aIycK CUCTEMBL.

Iepe3samyck nocine
NeOIOKUPOBKH YCTPOHCTBA
aBapuitHOIM OCTaHOBKHU

He momkHBI BO3HUKATH OITacHbIC paboumne
cocrosiHus. He 10mKeH IporcXoauTh
HEKOHTPOJIHMPYCMBIi HUITH HEOIPE ICTICHHBII
Hepe3aIycK CUCTEMEL.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Hcrounuk nuranus 120/230 B nepemeHHOro Toka

Anekmpuyeckasi KoHguaypayusi

B cnemyromieli Tabnuie mokaszaHo, 4To Bel TOIDKHEI COOMIONATE MPH TOIKITIOYEHHN
S7-400 k ucrounuky nuranus 120/230 B nepemeHHOro TOKA.

Jlas ...

... BBI IOJZKHBI 00€CIIEYHTD ...

3JaHHH

MIpOBEICHUE Ha/UIeKAIUX MEPOIIPUATHH 1O
BHEIIHEH rpo303alIuTe.

MATAIONUX Ka0enen u
CUTHAJILHBIX JTMHUN

MIPOBECHNE HAMJIEKAMNX MEPOIPHATHIA 10
BHYTPEHHEH M BHELITHEH IP0303alInTe.

CTaI[MOHAPHOTO 00OPYAOBAHHUS N
crcteM 6e3 BCETOMIOCHOTO
pa3beAUHUTENS

YCTaHOBKY pa3beIUHUTEIIS IUTAIOIIEH CeTH
(BrITIOUATENIST) B 3aHUU.

HUCTOYHHUKOB ITUTAHUA

COOTBETCTBUE YCTAHOBJICHHOI'O Araria3oHa
JIMHEWHOT O HarpspKCHUS MECTHOMY J'IHHefIHOMy
HaIpsDKCHUIO.

Beex neneit S7-400

HaXO0XXICHUC OTKJIOHCHHH JINHEHHOT O

HaIpsDKCHUA OT HOMUHAJIBHOI'O 3HAYCHUS BHYTPU

JOMYCTHMOTO JHana3oHa (CM. TEXHUYCCKHUE
naHHble Moxyieit S7-400).

YCTPONCTB € OCTaTOYHBIM TOKOM

(YOT)

41006l YOT cOOTBETCTBOBAIN ITOJIHOMY TOKY
paspsiia HICTOYHMKA MTUTAHHS.

HcTrounnk nutanuda 24 B mocTossHHOr0 TOKAa

B cnenmyromieli Tabnuie mokaszaHo, 4To Bel TOIDKHEI COOMIONATE PH TOKITIOYEHHN
S7-400 x ucTounrKy nuTanus 24 B MOCTOSHHOrO TOKA.

Jlas ...

... BBI TOJZKHBI 00€CIIEYHTD ...

3JaHHH

MIpOBEICHUE Ha/UIeKAIUX MEPOIIPUATHH 1O
BHEIIHEH rp0o303alIuTe.

nuraronmx kadenei 24 B nocr.
TOKA ¥ CUTHAJLHBIX JIMHAN

MIPOBEACHNE HAMJIEKAMX MEPOIPHATHIA 110
BHYTPEHHEH M BHEITHEH Ip0303alInTe.

HCTOYHHKA nMuTanus 24 B

YTOOBI HCTOYHHMK TTHTAHUS BbIgaBall
TaJIbBAaHUYECKU Pa3BA3aHHOC SKCTPAHU3KOC
HarpsDKCHUEC.

HUCTOYHUKOB IMUTAHUS HATPY3KHU

HCITIOJIb30BAHUE TOJIBKO U30JIMPOBAHHBIX
VMCTOYHHUKOB NUTAHUSI HAIPY3KHU.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoacTBo
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Dnexmpuyeckasn kKonpueypayus

3amuTa OT BHENIHUX YJIEKTPHYECKUX BO3AeicTBUIl

B cnemyromieli Tabnuie mokaszaHo, 4To Bel JOKHEI cOOMIONATE JUIS 3AIUTHI OT BHEIIHIX
JNEKTPUUYECKUX BO3ICHCTBUH.

Jlas ... ... BbI 10JTI3KHBI 00€CTIEYHUTD ...

BCEX YCTaHOBOK U CHCTEM, B YTOOBI YCTAHOBKA M BCE YaCTH CUCTEMBI OBLIH

KOTOPBIX HCIOJIb3YeTCs HaJUTeXKaIIIM 00pa3oM MOAKIIOYCHBI K

S7-400 3aLUTHOMY 3a3€MJICHUIO JUISl CHATUS
JICKTPOMAarHUTHBIX TIOMeEX.

COEIMHUTEIBHBIX Kabenei n MIPaBUIIBHYIO TTPOKJIAJIKY U TOJKITIOUEHHE BCEX

CHT'HAJIBHBIX JIMHUN Kabeien.

CHT'HAJIBHBIX JIMHUH YTOOBI PA30MKHYTHIC IIEIH B CUTHABHBIX JIMHUSIX
HE NMPUBOAWIN 000pYyIOBaHHE B HEOIPEIEICHHOE
COCTOSTHHE.

3anmrTa oT APYIrUX BHEIIHUX BO3ACHCTBHUI

B cnemyromieli Tabnuie MpeacTaBiIeHb! APYrie BHEIIHUE BO3CHCTBUS, OT KOTOPBIX BhI
JIOJDKHBI 00€CTICUNTh 3aIluTYy.

3ammTa oT ... ... ¢ MIOMONIBHO ...

HereﬂHaMepeHHOFO HaJIeKalero paCl‘[OJ‘IO)KeHI/IH 501058 SaKpLITI/IH
anBeneHm{ B JleflCTBHe OpFaHOB KJ'[aBI/IaTprI )5 OpFaHOB praBJ'IeHI/IH 501058
yIpaBJICHUS oriepaTopa YTOIJICHHOT'O Pa3MENCHUsI OPTraHOB YIIPABIICHUS .
6pLI3F U IIornnagaHuAa BOJAbI HaJIC)KalIuX 3alIUTHBIX yCT pOfICT B WU

yCT AHOBKH B BOJIOCT! OﬁKHX Koprlycax
HpﬂMLIX COJIHCYHBIX J'Iyqef/'r HaJIeKanlero 3aTCHEHUs Uin yCTaHOBKI/I B

COOTBETCTBYIOLIUM 00pa30M YKPBITHIX MECTaXx.
MCXAHHUYCCKOI'O HOBpe)KJIeHI/IH COOTBeTCTByIOHIefI MapKHpOBKI/I, 3alIUTHBIX

yCT pOfICT B WU yCT AHOBKH B HpO‘IHLIX Koprlycax.

IIporpammupyemsie konTpoiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

4.2 IMogaya nuTaHus HA MOAYJIH

BBenenne

Mopnymu cucremsr S7-400 moy4aroT MUTaHKE BCEMH HEOOXOIMMBIMH PabOdrMHU
HaINpsDKSHUSMH OT MCTOYHHKA MIUTAHUS Yepe3 3aHIOI0 IIMHY CTOWKH. VcTOuHIK
MMUTaHMs, HCIIONb3yeMblii Bamu B crolike, 3aBUCHT oT TpeOoBaHuMit Baei crucremsl
(JTMHEIHOT O HaNPSDKEHUS, TTOTPEOIISIEMOro TOKA HCIIOIb3YEMBIX MOJIYIIeit).

Bur JOJIPKHBI 00ecreunTh HarpsDKCHUS U TOKH Harpy3ku 4€pe3 BHCIIHUC UCTOYHUKH
IIMTaHUA.

Ha puc. 4-1 noka3zaHo, Kak CHaOXal0TCsl HANPSDKEHUEM U TOKOM OTJIeITbHBIE MOIYITH S7—

400.
Paboune HanpsoxeHus
=5Bu=24B
Hcrounuk yepes 3aHIOK MIHHY I\ Moy
MUTAHUS ‘/ S7-400
57-400 (mocT. mwin nepem.
TOKa)
Tok Ha-
TPY3KH
yepe3 ppoHT-
ITeKep
JIuneitHoe HampskeHne
[[1120/230 B ¢ ranpBaHnIecKoOH]|
pa3Bs3koi U
CTOYHHK
i = 24 B MTUTaHUS Harpy3KH

Puc. 4-1. Tlomaua Toka u HanpspkeHus B cucreme S7-400

JIuHeliHbIe HANPSAKEHUS
s S7-400 umeroTcst UICTOUHUKY MUTAHUS JUIsL HOAKIIOYEHUS K CIEIYIOIUM CUCTEMaM:
* [120 B/230 B (1o BEIGODY)
* =24B

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

M cTOUHNKH MUTAHUA

VlcTouHNKY UTAaHUS NAl0T pa3IM4YHbIe BHIXOIHBIC HANIPSDKECHUS U BBIXOIHBIC TOKU. B
Tabnuie 4-1 moka3aHbl BXOJHBIC M BEIXO/IHBIE HAIPSDKSHUSI NICTOYHIKOB ITUTAHMS,
HCronb3yeMbIX B cucreMe S7—400, 1 MakCUMaJIbHO BO3MOKHBIE BBIXOAHBIE TOKU. Jpyrue
TEXHUYCCKUE TAHHBIC HCTOYHUKOB MIMUTAHKS MOXHO HalTH B Cnpagounom pykosoocmee, Til.
3.

Tabnuna 4—1. Ucrounuky nmuradus cucremel S7—400

HcTounuk BxoaHoe Brixognoe Makc. BBIXOTHOH
NMUTAHUS HaNpsIKeHue HANpPsIKeHHe TOK

PS 407 4A 120 B/230 B =5B 4 A
=24B 0,5A

PS 407 10A 120 B/230 B =5B 10 A
=24B 1A

PS 407 20A 120 B/230 B =5B 20 A
=24B 1A

PS 405 4A =24 B =5B 4 A
=24B 0,5A

PS 405 10A =24 B =5B 10 A
=24B 1A

PS 405 20A =24 B =5B 20 A
=24B 1A

Yka3zanue

VICTOYHMKY TTUTAaHUS HEJb3S BKIIIOYATh napaJijyICJIbHO Ha BTOquHOﬁ CTOpPOHE.

HcToyHNKM MUTAHUS HATPY3KH

VICTOYHHKH MUTaHKS HArPY3KH IOCTOSHHOI'O TOKA JIOJDKHBI yYAOBIETBOPATE CIIEAYIOIINIM
TpeOOBaHUSIM:

B xauecTBe MCTOUHMKA MUTAHHS HATPY3KH MOXKHO MCIIOJIB30BATh TOJIILKO O€30IacHbII
N30JINPOBAHHBIN NCTOUHUK SKCTPAHM3KOr0 HampspkeHus 10 60 B nocrosHHOro TOKA.
V3onsauus MoXeT ObITh IPUMEHEHA B COOTBETCTBUH C TPEOOBAHUAMU CIICYIOIIUX, CPEIH
npoyero, myomukanuit: VDE 0100 wacte 410 / HD 384-4-41 / IEC 364-4-41 (xak
(YHKIMOHAJIBHOE SKCTPAHM3KOE HANPSHKEHUE C TabBaHN4Yecko pas3psaskoil) unu VDE 0805
/ EN 60950 / IEC 950 (xak 6e3omacHoe skcTpann3koe Hanpspkerne SELV) win VDE 0106
yacts 101.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

4.3 BpI0Op HCTOYHHKA MUTAHUSA

BBenenne

Ipumep pacuera

B aToM pazzmene Ha npuMepe MoKa3aHo, KaK MOXKHO OLICHUTH OTPEOJICHHE TOKA B CTOMKE.
BBl TOMKHBI BBITIOJTHUTE 3TY OLEHKY JUTS KaXkaoH croiiku Bameli cucrembr S7-400, yToObI
BBIOPATh MOAXOJSIIMN HCTOYHUK MIUTAHUS ISl CTOWKH. BBIOOp MCTOUHMKA TUTaHUS ISt
koHpurypauuu M7—400 onucan oraensHo B pasnene 10.3 “Onexrpudeckas
KoH(purypanus”.

[NoTpebnenue Toka U paccessHe MOITHOCTH OTJEIIBHOIO MOIYIIS MO>KHO HalTH B
COOTBETCTBYIOIHUX TAOIHIAX JTaHHBIX.

B nenTpansnyto croiiky (CR) ¢ 18 ciioramu He0OX0ANMO YCTaHOBHUTH CIIEAYIOIINE MOITYIIH:
* 1CPU414-1

* 3 aHanoroBbIx Moayist BBoga SM 431;Al 16 x 16 bit

* 5 uudpossix Moxyineii BBoga SM 421;DI 32 x 24 VDC

* 6 mudpossix Momyneit BeiBona SM 422;D0 32 x 24 VDC/0.5A

* 1 nepenaromuii uHTEpdercHbIi Moxyas IM 460-0

Ber Moxete paccunrtath norpedieHue Toka I B 3Toi cToiike cieyromumM o0pa3oMm,
UCHONB3Ys TaOJIULBI MHAMBUYaIbHbIX JIAHHBIX:

Mopyau Kou-Bo +5 B noct. Toka (Makc.

3HaYeHHs NOTPedIsIeMOoro

TOKA)

1/ monyan I o01mmii
CPU 414-1 1 1800 MA 1800 MA
SM 431;Al 16 x 16 bits 3 700 MA 2100 MA
SM 421;DI 32 x 24 VDC 5 30 MA 150 MA
SM 422:D0 32 x 24 VDC/0.5A 6 200 MA 1200 MA
IM 460-0 1 140 MA 140 MA
Bceero 5390 MA

W3 naHHBIX, IPUBECHHBIX B Ta0mue, Bbl MoxkeTe BUAETH, UTO BBl JOMKHBI YCTaHOBHUTH B
croiike ucTounuk mutanus PS 407 10A (st moaxmrodenus k [1120/230 B) wu PS 405
10A (s moaximoueHust K = 24 B), 9TOOBI HOKPBITH PACCYUTAHHOE 3/1eCh TTOTPEOICHUE
TOKa.

Yxkazanue

Ecnu Ber xorure nomximounts kK CR croiiky pacmpenus (ER) yepes nepenarormmii
unTepdeiicHslii Moxyns IM ¢ nepenadeit Toka, Bbl TODKHBI Takxke MPUHATD B pacyeT Ipu
BbIOOpE MCTOYHNKA ITUTAHUS OTPEOIEHUE TOKA ITOM CTOMKOH.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

4.4 BpIOOp HCTOYHHMKA TOKA HATPY3KH

BBenenne

B 3ToM pa3szene nokaszano, 4To Bel 10KHBI coOIIOIaTE TPU BEIOOPE MCTOYHHUKA TOKA
HarpysKH.

Bb160p MCTOYHHKA TOKA HATPY3KH

BXOI[HLIC W BBIXOIHBIC LCTIH (I_ICHI/I TOKa Hany?;KH), a TaKKC JaTYUKH U UCIIOJTHUTCIIBHBIC
yCTpOﬁCTBa MATAXOTCA OT UCTOYHHKA TOKA HArpy3KH. Hroxe TICPEUYUCIICHBI XapaKTECPUCTUKU
HUCTOYHHUKOB NUTAHUS HAIPY3KH, Tpe6yeMLIe JUIL UX BLI60pa B KOHKPETHBIX IMTPHUJIOKCHUAX.

XapaKTepucTHKU TpebyeTcs 174 ... IIpumeyanus
HCTOYHHMKA
NUTAHUS HATPY3KH
Hanexnas MOJLyIIeH, KOTOpbIe OTHMH XapaKTePHCTUKAMU
rajgbBaHUYECKas JOJDKHBI TIHTAThCS 00J1a1a10T UCTOUHUKH TTUTAHUS
pasBs3Ka HanpspkeHuamu < 60 B Harpy3ku SITOP ¢upmbt
nocT. Toka wm < 25 B Siemens.

IIepeM. ToKa
nenei Harpysku 24 B noct.

TOKa
JHomycku Ha [Ipu BBIXOZE 32 IIPEIEIIBI
BBEIXO/IHBIE JIOITYCKOB ISl BBIXOJHBIX
HaIpsDKEHUS: HarnpspDKeHUH, Bbl TOmKHBI
or 20,4 B uenei Harpysku 24 B 1ocT. | ycraHOBHTH KOHIEHCATOP ISt
1o 28,8 B TOKa HaKoIUIeHus sHepruu. OueHka:
or 40.8 B Leneii Harpysku 48 B mocr. 200 Mx®d Ha 1 A TOKa Harpysku
1057.6 B ToKa (1 MOCTOBOIT CXEMBI
BBITIPSIMIICHUST)

or51Bno72B nenei Harpysku 60 B nmoct.

TOKa

OrnpeeseHne TOKa HATPy3KH

Tpe6yeMLI171 TOK Harpy3ku onpeaciasi€Tcsa CyMMapHbIM TOKOM BCEX NAaTUUKOB U
UCIIOJIHUTCIIBHBIX yCTpOﬁCTB, TOAKJIOYCHHBIX K BbBIXOJaM.

IIpu KOpOTKOM 3aMBIKaHUM Ha BBIXO/IaX ITOCTOSIHHOI'O TOKAa KPaTKOBPEMEHHO IPOTEKAaeT
TOK, B JIBAa-TPH pa3a MPEeBBINIAIOIINI HOMUHAIBHOE 3HAUCHHE, ITPEXKIe YeM cpaboTaeT
JIEKTPOHHAS 3alIHUTa OT KOPOTKOro 3aMbIkaHMs1. CIieIoBaTeNbHO, IIPU BEIOOpE UCTOYHHKA
MMUTaHHS Harpy3KH BBl JOIDKHBI YOEIUTHCS, YTO YBEITHYEHHBIH TOK KOPOTKOTO 3aMBIKaHUS
obecriedeH. Y HeperyJaupyeMbIX HCTOYHHKOB ITUTAHUS HATPY3KH 3TOT H30BITOUHBII TOK
00BIYHO OOecreynBaeTCs. Y perylnmpyeMbIX HCTOYHUKOB IIUTaHUsI HATPY3KH, B YACTHOCTH
IIPY HU3KUX YPOBHAX BbIxoza (1o 20 A), Bel JOmKHBI 00€CTIeunTh COOTBETCTBYIONIHIA
HM30BITOYHBIH TOK.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

4.5 Coopka S7-400 ¢ npouecCHbIMHA BX0JaM#/BbIX0AaMHU

BBenenne

Criemyromuii paszesn cofepuT HHpopManuio 06 odmei coopke S7-400 ¢ 3a3eMICHHBIM
nucToYHUKOM ruTaHus (cucremMa TN—S). OXBayeHBI CleIyIONIHEe TEMBI:

* PazbenuHUTENBHBIC 3JIEMEHTHI, 3alUTa OT KOPOTKOTO 3aMbIKaHUS U NEPErpy3KH B
coorBercTBHM ¢ VDE 0100 1 VDE 0113

*  VCTOYHMKYM NMUTaHUS HATPY3KH U LIETIH HArpy3KH
Onpez[e.ﬂelme 3a3€MJICHHOI'0 UCTOYHHKA IMTUTAHUA

B 3a3eMiieHHBIX HCTOYHHKAX TTUTAHUS HeﬁTpa_HL CUCTCMBI 3a3€MJICHA. OI[I/IHO‘IHOC
3aMbIKaHUE MEXY IPOBOAOM, HAXOIAIIUMCS IO HAIIPSDKEHUEM, U 3eMJIeH WITH
3a3¢MJICHHOM YacCThIO YCTaHOBKH IIPUBOAUT K Cpa6aTLIBaHI/I}O yCTpOﬁCTB 3alIUTHI.

CocraBiasiomue u MepbI 3allIMThI

st cOopkH Bcell yCTaHOBKH OIpe/IeNIeHbI pa3InuHble KOMIIOHEHTHI 1 MepbI 3aUThl. THIIBI
KOMIIOHEHTOB U TO, KaKHe 3al[UTHBIE MEPhI 00s3aTeJIbHBI HIIH PEKOMEH/IYIOTCS, 3aBUCUT OT
tpeboBannii VDE npumenurensHo k Bameit ycranoBke. Criepyromast Tabinia OTHOCHTCS K

puc. 4-2.

Tabmuma 4-2. TpeboBanus VDE ju1s cOOpKH CHCTEMBI YIIpaBIICHUS

CpaBHure ... Ccbliika VDE 0100 VDE 0113
Ha puc.
4-2

Pa3peauHuTEnBbHBIN 21€eMEHT _ ... Hactp 460: ... Hacts 1:

Ul CUCTEMBI YIIPaBICHHUS, I'maBHBIC Pa3pequnurenu

JATYUKOB U UCTIOITHUTEIbHBIX BKJIOYATEIH

YCTPOHCTB

3amura oT KOPOTKOIro _ ... Hactp 725: ... Hacts 1:

3aMbIKaHUS U IEPETPYy3KH: OpnHormnonrocHas s

B rpymnmax JaT4mMkoB U 3almuTa ueneﬁ 3a3eMJICHHOM

HCIIOTHUTENbHBIX YCTPOICTB BTOPHYHOI
LIeIH:
O/IHOIIOJIIOC-
Haf 3aluTa

* HHaue:

BCEIOJIOCHAS
3alUTa

VlcToyHNK MUTaHKS HATPY3KH _ Pexomennayercs Tpebyercs

Lenei nepeMeHHoro Toka ¢ raJbBaHUUYEeCKast raJlbBaHUUYEeCKast

Ooree, YeM ISTHIO pa3Bs3Ka ¢ pa3Bs3Ka ¢

3JIeMEHTaMHU TIOMOUIBIO TIOMOUIBIO

3JIEKTPOMAarHUTHON TpaHcopmaropa | Tpancdopmaropa

annaparypbl

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

IIpaBuio: 3azeMieHHe HATPY304YHBIX Lenei
Herm Harpys3ku JOJIKHbBL OBITH 3a3€MJIEHEI.

HanexxHast ¢pyHKIIOHaTBHAST 0€30IIACHOCTH 00ECTICYNBACTCS OOLIMM OITOPHBIM
notreHuuanoM (3emieit). OdecredbTe CheMHYIO CBSI3b C IIPOBOJIOM 3aLIUTHOI'O 3a3eMJICHUS
Ha MCTOYHUKE MTUTaHMs HArpy3KH (kiemMa L- wimi M) mitn n3onupyromuii Tpanchopmarop
(puc. 4-2). B ciydqae HEMCHPaBHOCTH B paclpe/ielIeHHH SHEPTHUH 3TO 00JIeTIUT
JIOKJIM3ALHUIO 3aMbIKaHUH Ha 3eMIIIO.

S7-400 B 00mieit ycTaHOBKE

Ha puc. 4-2 noka3zano nonoxxenne S7-400 B o01eii ycraHOBKE (MCTOYHUK MUTAHHS
Harpy3Ky ¥ NPUHIHIT 3a3eMJICHUS) C TUTAaHUEM OT cucTeMbl TN-S.

Vxa3zanue: [TokazaHHOE pacronoKeHHe KIeMM MUTaHUS He COBIAIaeT ¢ (PaKTHIECKHM; OHO
BEIOpAHO U3 COOOpaKeHUIT ICHOCTH.

L1

Pacnipeniesienre HU3KOTO HaNpsHKeHUs, Harp., cucrema TN-S
L2 (3% 400 B) P P
L3
N
PE
I e Ilkady
Croiika
/
PS CPU SM
- - L+
- Il JlaHHbIe
|| T
i ‘
Ll > i T
N /
®
PE @ CurHanbHble MOJTYJIH

[nna 3a3emienus B mkady

g
AC

Henu narpy3ku ot 24 no 230 B nepeM. Toka
JUIsl MOJTyJiel EpeMEHHOro TOKa

g
*

DC

Y

Henu Harpy3ku ot 5 1o 60 B nocT. Toka
JUIsL U30JIMPOBAHHBIX MOAYJIEH MOCT. TOKa

Puc. 4-2. Pabora S7-400 oT 3a3eMJI€HHOIO0 MCTOYHMKA ITUTAHUS

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

4.6 Coopka S7-400 c 3a3eMJICHHBIM ONOPHBIM NMOTeHIHAJIOM M
(0 B)

IIpumenenue

S7-400 c 3a3eMI€HHBIM ONOPHBIM MOTEHIMAIOM HCIOIb3YETCs B MAIlIMHAX U
MIPOMBIIIJICHHBIX YCTAHOBKAX.

OTBe/ieHHE TOKOB MOMeX

Korpma S7-400 ckoHpUTypHpOBaH C 3a3eMJICHHBIM OIIOPHBIM HOTEHIINAIOM, JTIFO0BIE TOKA
IIOMEX OTBOZAATCS B MECTHOE 3a3EMJICHHE.

Mogeab KJ1eMMHOT0 COeMHEHMSI

ITpn mocraBke CTOMKKM NUMEIOT CHEMHYIO METAJUINYECKYIO IEPEMBIUKY MEXKy BHYTPEHHHM
oropHbIM noreHuuanom M (0 B) Moxyneit n kapkacoM CTOHKH. 3a 3TOil HepeMbIuKoH
Haxomutcs RC-1ienouka, KOTopast BKIIOYAeTCsl B LIeTIb JUIS He3a3eMIICHHOH KoH(uUrypanuu.
OTa nepemMbIuKa PacloioKeHa Ha JIEBOM Kparo CToMKH. KiemMa U1t MECTHOTO 3a3eMIIEHUs
TaKkKe UMEET EKTPHUYECKYIO CBSI3b C KAPKACOM.

Ha puc. 4-3 noka3zan S7-400, ckoHGUrypHPOBaHHBIH C 3a3€MJICHHBIM OHOPHBIM
noTeHmanoM. Uto0s! 3a3eMiInTh onopHbIi nmorenwan M (0 B), Ber qomkHBI coelMHATE
KJIEMMY Ul MECTHOT'O 3a3€MJICHHS C MECTHBIM 3a3€MJICHUEM U He JOJDKHBI yIAISATh
TIePEeMBIUKy MEeXIy oopHBIM noTeHimanoM M (0 B) n kmemMMoit Ha kapkace CTOHKH.

RC-1ienouka

CnemHas
TepeMbIuKa

U
—ILL

|’é‘
o
Knemma kxapkaca
@
Meramaeckast mepeMblaKa
o
Omnopusiii noteriman M (0 B) o]

Knemma mectHOTO 3a3eMiieHUs

Puc. 4-3. S7-400, ckoHUTYpHPOBaHHEIH C 3a3€MJICHHBIM
OTIOPHBIM TOTEHIMAIOM

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

4.7 Coopka S7—400 c He3a3eMJIeHHBIM ONOPHBIM NMOTEHIUAJIOM (He3a3eMJIeHHAA
KOHGUrypanus)

IIpumenenue

B Gonbmmx ycTaHOBKax MOXET OKa3aThcs HeOOXOAUMBIM cKoHpurypruposats S7-400 ¢
HEe3a3eMJICHHBIM OIIOPHBIM ITOTEHIUAJIOM, HalIPUMeEp, Ul KOHTPOJIS 3aMbIKaHUH Ha 3eMIIIO.
Hamnpumep, Tak ObIBaeT B XMMHYECKOH MPOMBIIIIEHHOCTH WITH Ha JIEKTPOCTAHIMIX.

OTBe/ieHHE TOKOB MOMeX

Korpma S7-400 ckoHpUTypHpOBaH C 3a3eMJICHHBIM OIIOPHBIM HOTEHINAIOM, JTIIO0BIE TOKA
IIOMEX OTBOJAATCS HA MECTHOE 3a3eMiieHue yepe3 RC-1enouky, BCTPOCHHYIO B CTOMKY.

Mogeab KJ1eMMHOT0 cOeIMHEHMSI

Ha puc. 44 nokazan S7-400, ckoHGHUTYpHUPOBAHHBIH ¢ HE3a3eMIICHHBIM OIIOPHBIM
MOTeHIMaIoM. B 3ToM citydyae Bbl 10OMIKHBI yIaIuTh IEpPEeMBIUYKY MEX/Ty OITOPHBIM
norenimanoM M (0 B) u knmemmoit kapkaca Ha croiike. Toraa onopHslit moreniman M (0 B)
S7-400 oka3bpIBaeTCs COETMHEHHBIM C KIIEMMOM 7151 MECTHOTO 3a3eMieHus yepe3 RC-
nenouky. IIpy MoAKIIOUeHNH 3TOH KJIEMMBI K MECTHOMY 3a3€MJICHHIO BHICOKOUACTOTHbIC
TOKH ITOMEX OTBOAATCS U MPEIOTBPAILACTCS HAKOIICHUE CTATHYECKOro 3apsia.

RC-1ienouka

Ilepempruxa
yaaneHa

INES
T
T
T
T
L

H©
-
Knemma xapkaca ®
o
Omnopusiii noteriman M (0 B) ©
Knemma 3a3emiienus

Puc. 4-4. S7-400 ckoHpUTYpUpPOBaH C HE3a3EMIICHHBIM OTIOPHBIM
MTOTEHIIUATIOM

bJaoxku nuranusa

HpI/I HCIIOIB30BAHNUN OJIOKOB ITUTAHMS y6€}II/ITeCL, YTO BTOpHUYIHAA 00MOTKa HE COC/IMHCHA C
TIPOBOAOM 3allIUTHOI'O 3a3€MJICHUS.

(I)I/IJILTpaHPlﬂ HCTOYHUKA NUTAHUSA 24 B moCTOSTHHOI0 TOKAa

Ecnu Bel nofaere nuranne Ha S7-400 ot Garaper ¢ He3a3eMIICHHOH KOHUTyparueid, Bel
JOJDKHBI 00€CednTh MOAaBICHHE TIOMEX ULl UICTOYHUKA NuTaHus 24 B noct. Toka.
Hcnons3yiite GunbTp a1 cunoBbIx kadeneit dpupmMsl Siemens, Hanpumep, B84102-K40.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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KonTpoab uzonsiuumn

Anekmpuyeckasi KoHguaypayusi

Ecmn JI[BOfIHOG 3aMbIKaHUE MOXET BbI3BATh OIIACHOE COCTOSIHUC B YCTAHOBKE, Bur JOJIPKHBI
o0ecreunTh KOHTPOJIb U30JIALUH.

IIpumep He3a3eMJIEHHOH IKCIITyaTALMH

Ecnu Bl ckorgurypupoBaiu S7-400 ¢ JI0OKaIbHOH CBSI3BI0 H XOTUTE TOJIBKO 3a3€MJIUTh
BCIO YCTaHOBKY B II€JIOM Ha LeHTpaibHOH crolike (CR), To BBl MOXeTe sKCILTyaTHpOBaTh
croiiku pacmmpenus (ER) B He3azeMiieHHOI KOHpUTypau.

Yka3zanue

Ecnu Ber nogkmounnm ER nokaneHo ¢ nepepadeit 5 B, To HezazemiieHHas SKCILTyaTalys
obs3arenbHa Juis aToit ER.

IMoaknro4eHne ycTpoicTBA NPOrpaMMHPOBAHUS NPH He3a3¢MJICHHOH KOHuUrypanun

Yro0B! HOAKIIOYUTH YCTPOHCTBO MporpaMmupoBanus k S7—400 B He3a3eMICHHON
KOH(Urypamuu, cobioaaiire, moxaiylcra, Clieaylolee yka3aHue:

Ykazanue

Yro0B! HOAKIIOYUTH YCTPOHCTBO NporpaMmupoBanus Kk S7—400 B He3a3eMICHHON
KoH(uUrypanuu, Bel TOKHBI OAKIIOYUT YCTPOHCTBO MPOrPaMMUPOBAHHS Yepes3
noBToputens RS 485.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

4.8 Coopka S7-400 c n30MPOBAHHBIMH MOLYJISIMH

Omnpenesienue

B koH(UrypaIyH ¢ H30JIUPOBAHHBIMH MOJY/ISIMH OTIOPHBIC MOTCHIHAIIBI IICTIH YIPABICHHS
(0 Bsauyrp ) 1 ertit Harpy3ku (0 Bsuem) ranpBaHr9eckH (cM. Takke puc. 4-5).

IIpumenenue
I/I30J'II/Ip0BaHHBIe MOAYJIA UCIIOJIB3YIOTCA IS
® BCEX ueneﬁ Harpy3ku nnepeMEHHOIo Toka
® ueneﬁ Harpy3ku IOCTOSTHHOI'O TOKa € OTACJIbHBIM OIIOPHBIM IOTEHIUAJIOM
HpI/IMepLI ueneﬁ Harpy3ku € OTACJIbHBIM OIIOPHBIM ITOTCHIIMAJIOM:

- LCTI Harpy3Ku MOCTOSIHHOI'O TOKA, TaTYHMKHU KOTOPBIX UMEIOT pa3JIMIHbIC OIIOPHBIC
TIOTCHIMAJIbI (Hal'lp., KOrja 3a3eéMJICHHbBIC JaTYUKHW UCIIOJIB3YIOTCS BAAIN OT
CUCTEMBI YIIPABJICHUA U SKBUIIOTCHIMAJIBHOC COCTNHEHUC HeBOSMO)KHO).

- UeMH Harpy3KH MOCTOSIHHOT'O TOKA, MOJIOKUTENIbHAS KileMMa KOTOphIX (L+)
3a3emiieHa (OaTapelHbIe LeTn).

I/I30J'll/lp0BaHHl>Ie MOAYJ/H U KOHIENIUA 3a3€MJICHUS

Br1 MoXkeTe HCITONIB30BaTh H30JIMPOBAHHBIC MOAYJIN HE3aBUCHUMO OT TOI'O, 3a3€MJICH WJIN
HET OHOPHLIﬁ TOTEHIUAJT CUCTEMBI YIIPABJICHUS.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

Kondurypanus ¢ n301MpOBaHHBIMH MOLYJISAMH

Ha puc. 4-5 noka3zans! noreHuuansl S7—400, CKOHGUTYPUPOBAHHOIO € H30JIMPOBAHHBIMU
MOZLYJISIMU BBOJIa U BBIBOJIA.

Croiika
PS CPU LEx Le (
— \ V Buytp
l JlanHble
[ * OnopHsIit
™ noreHuran M
==ﬁ w (0 B)
Ll a [TTTT [j
N / ||
PE
——
® [ IK ) (K )
' \ L]
[nna 3a3emiuenus B mkady
L+ L1
N
Venem (0 B)
Hctounnk nutanus Harpysku = 24 B Vcrounuk nuranust Harpysku (1230 B

Puc. 4-5. YnpoueHHoe npencTaBieHne KOHGUTYPALMK C H30JIMPOBAHHBIMU MOIYIISIMU

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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4.9 DJxpanupoBaHue Kaleiei

BBenenne

Kab6emnn OKpaHUPYETCH, 4TOOBI OCJIA0UTD BIUSHHE MAarHuTHBIX, SJIEKTPUYCCKUX U
OJIEKTPOMArHUTHBIX ITOMEX Ha 3TOT Ka0eJib.

Hpunumn aelicTBust

Toku momex B dKpaHe Kabelst OTBOISTCS Ha 3eMITIO Yepe3 IHHY SKpaHa, KoTopast
UIEKTPUUECKU COSTMHEHA C KOPITycoM. UTOOBI TOKH IIOMEX CaMU HEe CTaHOBHIIHCH
HCTOYHUKOM MOMEX, 0COOCHHO Ba)KHA MaJjasi BEJIMYMHA COIPOTHBIICHHS COSANHEHHS C
MIPOBOJIOM 3aIIUTHON M3O0JISILIUH.

IIpuroanbie kadeau

ITo BO3MOXKHOCTH UCHONB3YiTE KaOeJU ¢ SKpaHUPYIOIEl orueTKoM. [I10THOCTD MOKPBITHS
9KpaHa JokHa ObITh He MeHee 80 %. V30eraiiTe UCIONb30BaTh KaOENU € SKPaHOM U3
(onbry, Tak Kax (osbra Jerko NoBpeXkIaeTCs P PacTsHKEHUH U CKATHH B TOUKaX
KPEIUICHHs; 3TO MOXET ocnabuTh 3 et sKpaHupoBaHUSL.

3azeMmiieHUe Ka0ebHBIX IKPAHOB

Kak npaBuio, 5kpaHbl kabeselt Bceraa JOKHBI ObITh COSIMHEHBI C 3a3¢MIICHHEM Ha [I1acCh
Ha 000MX KOHIIaX, T.€. B Hauaje U B KOHIIE kaOels. 3a3eMICHHE SKpaHa Ha 000MX KOHIIAX
CYILECTBEHHO VISl IOCTI)KEHHS XOPOILEH CTENeHH TTOAABICHNUS IIOMeX B 00JIaCTH BBICOKHX
9acToT.

B uckmounTesHBIX CJTydasX MOXXHO IMOAKIIIOYUTH K 3a3€MJICHUIO Ha IIAaCCU TOJIBKO OAUH
KOHCII (Har[pHMep, B Ha4aJIC WJIK B KOHIIC 1<a6en$[). OI[HaKO, TIpu 3TOM Bur JOCTUTHETC
oc1a0JIeHHs TOJIbKO HU3KUX YacToOT. HOJIKJ'[}O‘[GHI/IC OZHOI'O KOHIIA 5KpaHa MOXET OBITH
II0JIC3HO, KOoraa

® He MOXET OBITh ITPOJIOKEH HPOBOJ ISl SKBHIIOTSHIIMAIEHOTO COSANHEHHS
® IepelarTcs aHaJOrOBbIE CUI'HAJ B HECKOIBKO MA MM MKA
®  HUCIIONB3YIOTCS SKpaHbI U3 (QONBIH (CTATUYECKUE SKPAHbI).

s kabenel TaHHBIX MPH ITOCIIEIOBATEIBHOM CBSI3H UCHONB3YHTE TOINBKO METAITHICCKHE
WM METaJUTM3UPOBaHHBIE pa3beMbl. [Ipukperuisiite SkpaH Kabess JaHHBIX K KOPITyCY
pa3zsema. He nonxirouaiite skpaH K KOHTakTy 1 pazbema.

I[J'IH CTaLIHOHapHOﬁ SKCIUTyaTalluu HCO6XOI[I/IMO 3a4MIIaTh KOHIBI S KPAaHUPOBAHHOI'O
Ka6en$[, HEC IOBPEkKJAas SKpaH, U MOACOCAUHUTD €I K IIMHE 3allIUTHOI'O 3a3€MJICHUS.

3ameuanue

[pn HaNMMYMK Pa3HOCTH MOTEHIMAIOB MKy TOUKAMH 3a3eMJICHHS Yepe3 IKpaH,
TOAKITFOYCHHBII Ha 000MX KOHI[aX, MOKET ITPOTEKaTh TOK. B 3TOM citydae nmponoxuTte
JOTIOJTHUTEIBHBI TIPOBOJL ISl BRIPABHUBAHUS OTEHIMAOB (cM. pasnen 4.10).

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

Cobirofaiite cIeaylolye yKa3aHuss OTHOCUTEIIBHO KpaHa:

*  Jlns 3aKperuieHns SKpaHUPYIONIEH OMIETKH UCIONbB3YyITe TOIBKO METAITHUECKUE
32KHUMBI. 3aKUMBI JJOJDKHBI OKPY’KaTh 9KpaH Ha 3HAUYUTEIBHOM MPOCTPAHCTBE H
obecreunBaTh XOPOIIHiA KOHTAKT.

* TlogkmrouaiiTe OKpaH K IIMHE JUIA S9KpaHa HEMMOCPEJACTBCHHO I10CJIE BBOJAA Kabess B
HJKa(l). HpOKJ'IaJILIBaﬁTe 9KpaH 10 MOAYJIsA, HO HE MOACOCANHSINTE €ro CHOBa K
3a3€MJICHHUIO Ha IIACCHU WJIM K ITUHE JUIA SKpaHa.

Ha puc. 4—6 moka3aHbI HEKOTOpPbIC CII0COOBI KPCIUICHU SKPAaHUPOBAHHBIX Ka0eseit ¢
TIOMOUIbIO KaOeJIbHBIX 3a)KMMOB.

Pc.. 4-6. Kpennenue sxpaHupOBaHHBIX Kabeeil ¢ TOMOIIbI0 KaOeTbHbIX
32)KUMOB (TIpUMEpHI)

* Ilpu ycraHoBke BHe IKadoB (Hamp., MPU MOHTaXE Ha CTeHe) Bbl MojkeTe ycTaHOBUTH
KOHTAaKT MeX/y kKaOeIbHbIMU SKpaHAMHU U KaOEJIbHbIM KaHAJIOM.

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

4.10 DKBHNOTEHUHAJBLHOE COCANHECHHUE

BBenenune

Me)l(}ly Pa3IMIHBIMU YaCTAMH YCTAHOBKU MOI'YT BO3HHUKATh Pa3HOCTHU IIOTCHIINAJIOB,
KOTOpPBIC MOI'yT IPUBECTHU K IPOTCKAaHUIO TOKOB, HAIIPUMEP, €CIN KaOeIbHbIE OKpaHbl
TIOAKJIFOYCHBI Ha 000HX KOHIIaX M 3a3€MJICHBI Ha Pa3JIMYHBIX 4aCTAX YCTaHOBKH.

PasHoctu TIOTCHIUAJIOB MOI'yT OBITH BBI3BAHBI HATMYHEM Pa3IMIHBIX UCTOYHUKOB ITUTAHUA.

HpOBO}J AJIsl BbIpaBHUBAHUA NMOTEHIHAJIOB

BBl IOIDKHBI IIPOJIOXKUTE MPOBOJA ISl BEIPABHUBAHNS MTOTEHIMAIOB, YTOOB! YMEHBIIHUTh
Pa3HOCTH NOTCHIMAJIOB JI0 TAKON CTEHEHH, YTOObI 00ecIeynTh Oe3yrpedHoe
(YHKIMOHUPOBAHUE YICKTPOHHBIX KOMIIOHEHTOB.

CobnronaiiTe ciieyromye ykasanust pH MPOKJIaKe MPOBOJa sl BHIPABHUBAHUS
TIOTEHIUAJIOB:

YeM MEHBIIIE TIOITHOE COIIPOTUBJICHUE 3TOr'0 NIPOBOJA, TEM BBIIIC 3(1)(1)GKTI/IBHOCTL
OKBHUIIOTCHIUMAJIBHOI'O COCIMHCHUA.

Ecnu 1Be yacTH yCTaHOBKH COSJMHEHBI MEK/Ty COO0H SKpaHUPOBAHHBIMH KaOeISIMH st
CHT'HAJIOB, 9KpaHbl KOTOPBIX ITOJKITIOUEHBI K MIPOBOY 3aIIUTHOTO 3a3eMJICHHS C 000MX
KOHLIOB, IIOJIHOE CONPOTHBIICHUE MPOBOJIA /sl BHIPABHUBAHMS IIOTCHIUAJIOB HE JIOJKHO
npeBocxoauTs 10 % MOTHOro CONpOTUBIICHHS YKpaHa.

l'[orlepetmoe CEYCHUE IpOoBOAA /UIA BbIPpaBHUBAHUSA ITOTCHIIUAJTIOB JOJIPKHO
PacCUnTHIBATHECA HA MAKCHUMYM IIPOTEKAIOIICTO TOKA. Ha npakTuke oka3aiuch
B(b(l)eKTI/IBHBIMI/I IpoBoJa € NONEPEIYHbIM CECUCHUEM 16 MM~ .

Hcrnone3yiiTe mpoBoza Juisl BHIPpaBHUBAHHS IIOTEHIINAJIOB, C/ICJIAHHBIC M3 ME/IN TN
onuHKOBaHHOH ctanu. ObecredbTe OONBIIYIO IUTOMIAAb KOHTAKTa MEXITY KaOemsIiMu 1
MIPOBOJIOM 3aIIMTHOTO 3a3eMJICHHS M 3aIIUTUTE UX OT KOPPO3UH.

[pokianpiBaiiTe MPOBOL VISl BRIPAaBHUBAHMS ITOTEHIHAIOB TaK, YTOOBI

paccTosiHIe MEX]Ty STHM IPOBOJIOM U CUTHAJIBHBIMU KaOesIMU OBLITO O
BO3MOXXHOCTH HEOONBIINM (CM. puc. 4-7).

Ny Ny

Puc. 4-7. Tlpoxnanka npoBoja JJisl BBIpPAaBHUBAHKS MOTEHIHAIOB

4-18

M CUTHAJILHOTO Kabeist

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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4.11 3amura OT HHAYKTHBHBIX 0POCKOB HANPSIKEHUSA

BCTPOCHHOC nmoaaBJICHUE 6POCKOB Hanps>KeHus

udpossie Moaynu BeiBoga S7—400 HMEIOT BCTPOSHHOE YCTPOHCTBO JUTS TIOJaBIICHUS
OpockoB HarpshkeHHs1. Bpocky HanpspKeHNsT BOSHUKAIOT PH OTKITIOYEHHH HHIYKTHBHOCTEH,
TaKMUX KaK KaTyLIIKH peie 1 KOHTaKTOPBbI.

HOHOJIHI/ITCJILHOC nmoaaBJICHUE 6POCKOB HanpsKeHus

Ipumep

VIHAYKTHBHOCTH JIOJDKHBI CHA0XKaThCsI IOMOIHUTEIIBHBIMY YCTPONHCTBAMU TSl ITOJIABIICHHS
OpPOCKOB HAMPSIKEHHUS B CIICIYFOIINX CIydasx:

*  Ecnu Beixoassle nenu SIMATIC MoryT BBIK/IIOYAThCS TONOTHUTENBHO
YCTaHOBJICHHBIMM KOHTaKTaMHM, HallpuMep, KOHTaKTaMU peJie.

* Ecnm nHaykTHBHOCTH He yrpasistoTcs MoxyasiMu SIMATIC.

Ykazanwue: HpOKOHch'ILTI/Ipyf/‘ITeCL C NMocCTaBIIMKaMU PIHJIyKTPIBHOCTeﬁ U1 pacueTa
yCTpOﬁCTB IO JaBJICHHUS 6p0CKOB HarpsDKCHUA.

Ha puc. 4—8 mokazaHa BbIXOHAas LICTIb, KOTOpas HY>KAACTCA B JOIOJIHUTEJIBHBIX
yCTpOﬁCTBaX JUIA TIOAaBJICHUS 6POCKOB HarpsDKCHUA.

TN

x|

7L KOHTaKT B BEIXOHOM IEITH

VHRyKTUBHOCTB TpeOyeT Mo1aBIeHUs

OpOCKOB HaIpsIKESHUS
(cm. puc. 4-9 u 4-10)

Puc. 4-8. KonraxT pene i1t aBapuifHOM OCTAaHOBKHU B BBIXOJHOM LIeTIH

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

IlonaBiienne OPOCKOB HANPSIKEHHUA JJISl KATYIIEK OCTOSTHHOIO TOKA

Z[J'Ii[ TI0JaBJICHUS 6POCKOB HaIpsDKCHUA Yy KaTYHICK ITOCTOSHHOI'O TOKAa UCIIOJIB3YHOTCS JUOAbI
nu CT3.6I/IJ'II/ITp0HLIZ

C noMoImpo JHoaa C moyoue0 CTabMIMTPOHA

+ + NN

1 AN /1

Puc. 4-9. Tlonasnenune 6pOCKOB HANPSKEHHS [T KATYIICK MMOCTOSTHHOTO TOKa
IMoxaBJieHne GPOCKOB HANIPSIKEHHUA ¢ MOMONIBIO N00B WUJIH CTAOHMINTPOHOB

TMonaieHre GPOCKOB HAMIPSHKCHHUS C TIOMOILBIO JTHO/IOB MIIH CTAOHIUTPOHOB
JIEMOHCTPUPYET CIIEAYIOIIHE XapaKTePUCTHKH:

* IlepeHanpsbkeHUs TP OTKIIOYEHUH MOT'YT OBITH YCTPaHEHBI IOTHOCTBIO. CTaOHINTPOH

nMeeT OoJiee BEICOKOE HaIpsDKECHUE OTKITIOYCHMUS.

Bosnbiias 3agepixka orkiaroueHus [/B 6 — 9 pa3 Bellle, yeM IIPU OTCYTCTBUU
nofaBieHus. CTaOMINTPOH OTKITIOYAeT OBICTPEe, YeM JHOIHBIN ITOJaBUTEIb.

IMoaaBieHne GPOCKOB HANPSIKEHUS ISl KATYIIEK ePeMEHHOr0 TOKA

Z[J'Ii[ TIOJaBJICHUS 6POCKOB HaIpsDKCHUSA Yy KaTYHICK IEPEMEHHOI'O TOKA UCIIOJIB3YIOTCS RC-
LCTIOYKU WJIN BApUCTOPHI.

C nomo1sko BapucTopa C gomosto RC-nienouku

1 U /]
| E—

Puc. 4-10. TlonaBneHue OpOCKOB HAaNPSIKEHUS Y KaTyIIeK IEPEMEHHOTO TOKa

~ ~

IlonaBiienne OPOCKOB HANIPSIKEHHSA C IIOMOIILIO BAPHCTOPA

IMonaBneHre GPOCKOB HAIPSHKEHHS C MTOMOIIBIO BAPHCTOPA IEMOHCTPHPYET CIISIyIOLINe
XapaKTCPUCTHKH:

* AMIuUIMTYyaa NepeHanpsyKeHUs IpH OTKITIOYEHHH OrpaHMYeHa, HO HE 3aTyXaeT.
* Kpyrusna Gpocka HanpspKeHHUs OCTaeTcs TOH xKe.

® 33.11€p)1(1<3. OTKJIIOYCHHSI HC3HAYUTCIIbHA.
IlonaBiienne OpockoB HaNpsizkeHUs ¢ oMok RC-neneit

[NonaBnenne OpockoB HanpsHKEHUS ¢ ToMolbio RC-1ieneld 1eMOHCTPHPYET CIIEAyIOIINe
XapaKTEePUCTUKH:

*  VMeHbIIAIOTCS aMIUINTy/la U KpyTU3Ha 6POCK3. HarpsDKECHUS IIPYU OTKITIOUCHUH.

* 3azepikka OTKIIOUCHMS HE3HAYMTEIbHA

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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4.12 3asemieHue

BBenenune

CoenuneHns ¢ 3emJiei

3ammTHOE 3a3eMJIeHHE

Anekmpuyeckasi KoHguaypayusi

3a3eMiieHHe, BBITIOITHEHHOE B COOTBETCTBHHU C MHCTPYKLMSME U I0OPOCOBECTHO, SIBIISETCS
MIPEATIOCHUTKOM JUTsl Ha/UIeXKaIiero yHKINOHUPOBAaHHS IIPOrPaMMHPYEMOro KOHTPOJLIEpa.

Kaxnprit ornenbHbIit koMnoneHT S7—400 u yrpaBisieMol CHCTEMBI TOIKEH OBITh
HaJUIeXKaIIIM 00pa3oM 3a3eMIICH.

HwuszkoomHbIe COCIMHCHUA C 3eMIIei YMEHBIIAIOT PUCK NOPAXKCHUA SJICKTPUICCKUM TOKOM B
CJIydac KOPOTKOI'oO 3aMbIKaHUS NI HeHCHpaBHOCTCﬁ B CUCTEMC. KpOMe TOro, HauICKalee
3a3C€MJICHUC (HI/I3KO0MHLIG COCIMHCHUA C OOJBIION TIOBEPXHOCTHIO KOHTaKTa) BMECTC C
3(1)(1)6KTI/IBHLIM OKpaHHUPOBaHUEM Ka0eJeit u 060py)103a1—m;[ YMEHBIIACT BJIIMAHUE IIOMEX Ha
CUCTEMY U BblJa4y JIOXKHBIX CUT'HAJIOB.

Yka3anue
Bcerna npunmMaiite Mepbl, 4TOOBI paboune TOKU HEe MPOTEKAIN depe3 3a3eMIICHHE.

Bce obopymnoBanue Ki1acca 6e30mMacHOCTH I i Bce KpYITHbIC METAJUTHIECKUE YaCTH JTOIKHBI
OBITH COSIIMHEHBI C 3aIUTHBIM 3a3eMJICHHEM. DTO BaXKHO JUIS 00SCIICUSHHS HaIS)KHOM
3QIMUTHI II0B30BATEINS YCTAHOBKH OT MOPAYKESHHUS DIEKTPUYESCKUM TOKOM.

Kpome Toro, 370 CIykut Juisi OTBOJA IIOMEX, TepeiaBaeMbIX uepe3 KaOeIH BHELIHETO
IIUTaHWs, CHTHAJIbHBIC KaOesu 1 Kabesu K nepudepuiiHbIM yCTpoCTBaM.

B Tabnune 4-3 npezcraBieHbl CIIOCOOBI 3a3eMIICHHUS], HEOOXOMMBIE JUISl OTJIEITBHBIX
KOMITOHEHTOB.

Tabnuna 4-3. CnocoOBI 3alMTHOrO 3a3eMIECHUS

O06opynoBanue Cnoco0 3a3eMJIeHus

[kad/xapkac CoenHEeHHE C IEHTPAILHOW TOYKOH 3a3eMIICHHS,
HaImp., ¢ 3a3eMIISIOLIEH IIMHOMN, Yepe3 Kabens,
00IaIa0IHiT KAUYeCTBOM, MPEIbSBISEMBIM K
3aIIUTHOMY IIPOBOJLY

Crolika CoenHEHNE ¢ LIEHTPAIbHON TOUKON 3a3eMJICHUS
4epe3 KabeJb ¢ MoNepeyHbIM cedeHneM He MeHee 10
MM , €CIIH CTOMKH HE YCTAHOBIICHB! B WIKady U He
CBSI3aHBI JPYT C APYTOM KPYITHBIMU
METAJUTMYECKUMH YaCTsIMU

Monyns He TpebyeTcst; 3a3eMisieTcss aBTOMATHUECKH Yepe3
3aJJHIOI0 IIMHY ITPU YCTaHOBKE

[epudepus 3azemisieTcs 4epe3 CHIIOBOM IITEINCebHbIN pa3beM
DKpaH COEeMHUTEIBHBIX CoenuHeHNEe O CTOMKON WU ¢ LIEHTPaJIbHOU
Kabenei TOYKOH 3a3emieHus (u30eraiite oOpa3oBaHUs

3aMKHYTBIX KOHTYPOB 4Yepe3 3eMJII0)
JlaT4uKy 1 NCTIOMHUTENbHBIE | 3a3€MIICHHE B COOTBETCTBUH C TEXHHYECKHMMHU

YCTPOMHCTBA TpeOOBaHUSIMH K CHCTEME

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Dnexmpuyeckasn kKonpueypayus

Ilogkarouenne 3a3eMJIeHASI HCTOYHUKA MUTAHUS Harpy3kKu

MHorue MOAYyJIK BbIBOJA Tpe6y10T JOIIOJTHUTEIIBHOI'O UCTOYHUKA IMUTAHUSA HArPy3KHU JUISA
BKIIFOUYCHUA UCITOJIHUTCIIBHBIX yCTpOﬁCTB. I[J'IH 9THUX UCTOYHHUKOB ITUTaHWs BO3MOXKHBI JIBa
Pa3IMIHBIX PEKHUMaA:

®  HEW30JIMPOBAHHBIH PEKUM
*  “nmaBaromui’” pexum

B T3.6J'II/ILIC 4-4 TIOKAa3aHO, KaK ITOAKIIOYACTCA 3€MJIL UCTOYHUKA TUTAHUSI HAIPY3KU B
OTACJIBbHBIX PEKUMaAX.

Ta6nmua 4—4. [oxkiroyeHne 3a3eMICHNS] HCTOYHUKA MUTAHUS Harpy3KH
Pexum CoeanHeHNe MUTAHUSI HATPY3KH
HewnzonupoBaHHbIH pexum

®  3a3eMJICHHAs KOHQUTryparms C OIOPHO# TOYKOM CTOHKH; OJKHO OBITH
YCTaHOBIIEHO METAITIMIECKOE COETUHEHNE
MEX]ly KapKacoM M MECTHBIM 3a3EMJICHUEM.

C OIOPHO# TOYKOHM CTOHKH; OJKHO OBITH
® He3a3eMIICHHas! KOHOUTYpaIs YCTaHOBJICHO METAJIINYECKOe COCIUHEHNE
MEXIy KapKacoM M MECTHBIM 3a3€MJICHUEM.

299

“IInaBaromuii” pexnum

*  3a3eMIJIEHHAs U He3a3eMJICHHas OrcyTcTBYeT MM ¢ J1H000H TOYKol Kpome
KoHpurypanus 3aIMTHOTO 3a3EMJIEHHS UJIM OITOPHOTO

norexuuana M (0 B) pabouero HanpshkeHust

Ha puc. 4-11 noka3zaHo, Kak MOJKJIIOYAETCs 3eMJIs UICTOUHUKA IUTaHUS HATrPy3KH U1
HEHM30JIMPOBAHHOTO PEXXUMA.

Merammnaeckas TNIEpEMbIYKaA;

yZamure B CIyiae He3a3eMJICHHO I
OH(UTypaLiTH

Knemma 3a3eMiteHust 1ist
HCTOYHHKA MUTAHUS HATPY3KH

Puc. 4-11. TloaxiodyeHue 3a3eMJIeHUs UCTOYHHMKA MUTAaHUS Harpy3KHU I
HEHM30JIMPOBAHHOTO PeXnMa

IIporpammupyemsie konTpouiepel S7T-400, M7-400, PykoBoactBo
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Anekmpuyeckasi KoHguaypayusi

4.13 3amuuieHHas OT MOMeX KOH(pUrypanus 1Jst JJOKAJIbHBIX M JMCTAHIHOHHBIX

coeTMHEeHH

BBenenne

B sToMm paszcie onucaHa KOHLECIIINA SKPaHUPOBAHUA U 3a3€MJICHUS IS JIOKAJIBHBIX 1
JUCTAaHIITHOHHBIX COCHHHCHHﬁ.

3ameuanue
Ecnu Bel ucnonp3yere KOMIIOHEHTHI, KOTOPBIE HE PEKOMEH/IOBAHbI [UIsl YCTaHOBJICHUS
JIOKQJIBHBIX M AUCTAHIIMOHHBIX COCTUHEHUH, TO MPOTUBOICHCTBHE IIOMEXaM OCIIalIseTcs.

3ammineHHasi OT MoMeXx KOH(l)l/ll"ypaIlPlfl JIUIS1 JIOKAJIBHBIX COeINHeHU

Ecnu Ber coenmnsiere CR 1 ER uepes Hamnexanme uarepdelicHbie Moayin (epeaaronuii
IM u npuanMatommii IM), HUKaKoro CrienMagbHOr0 SKPaHUPOBAHUS U 3a3eMIICHHS HE
Tpedyercs. OnqHako, yoeaurecs, 4To

*  BCE CTONKHM HMEIOT HH3KOOMHOE COCIMHEHNUE JIPYT C IPYTOM;

®  CTOWKH C 3a3¢eMJICHHBIM MOHTa)KOM MMEIOT 3a3eMIISIOLIYI0 KOH(PHTYpaIHIo THITA
“3Be3ma’’;

® KOHTAaKTHEIE TIPY>XHUHBI CTOCK YUCTBHIC U HE IOIHYTHI U IIO3TOMY 6y]1yT o0ecreurnBaTh
OTBOJ TOKOB ITOMECX.

3ammineHHasi OT MoMex KOqurypauml JUISl AMCTAHLIMOHHBIX COeTUHEHMH

Ecnu Ber coennnsiere CR 1 ER uepes Hamnexanme uaTepdelicHbie MoLyin (Mepeaaronuii
IM u npunuMaromuii IM), 00bI4HO He TpeOyeTcs CHeUaILHOTO SKPaHUPOBAHUS U
3a3eMJIEHHS.

CHCHI/I&HLHOC OKpaHHUPOBaHUE U 3a3€MJICHUEC MOXET CTaTh HCO6X0]11/IMLIM, eciu Ber
OKCIUTYaTUPYETC Bamy CUCTEMY B OKPYXXCHHH C ‘Ipe3BLIan>‘IHO BBICOKHMM YPOBHEM IIOMEX. B
9TOM cCJtydac CO6H}OHaﬁTC CJICAYIOIINC YKa3aHUs:

* B mkady noaxiroyaiite SkpaHs! kabesael K IIMHE I 3KPaHOB HEMOCPEICTBEHHO 110CIe
BBOJZIA.

- CHuMaiiTe BHEIIHIO M30JISIHI0 Kabelis B paifoHe MIMHBI JUIs SKPAHOB, HE
HOBPEX/Iast SKPAHUPYIOLIYIO OILIETKY.

- OGecreusTe HANOOMBIIYIO BOSMOXKHYIO TUIONIA/Ib KOHTAKTa SKPAHHPYFOIIEi
OIUIETKY C IIMHON JUIs 3KPaHOB, HAIIPUMED, C IIOMOIIBIO METAJIIMISCKHIX
OXBaTBIBAIONIMX (PUKCATOPOB, OKPYKAIOIINX IKPAH Ha OONBIIOH TOBEPXHOCTH.

* Tloacoeauusiite muHy (IIHHBI) ISl 5KPAHOB Ha OONBILON IUIOMIAAN K KAPKACY WK
cTeHke mkada.

* CoenuuHuTe MMHY (IIMHBI) JUIS 9KPAHOB C MECTHBIM 3a3€MJICHUCM.

[pn nucTaHIMOHHOM COeAMHEHNH obecrieubTe, YTOOBI He Hapymaauch nHCTpyKuun VDE
IO TIPOKJIAJIKE 3ALIUTHOIO 3a3€MJICHUS.

OnwcaHHbIE 371eCh CIIOCOOBI MTOKa3aHbl Ha puc. 4—12. Ecnu momyctumast pasHOCTh

MOTEHIMAJIOB MEX/ly TOUKaMH 3a3eMJICHUSI IIPEBbIIIeHa, BbI TOKHBI IPOJIOKUTE IPOBOJ

JUTSl BRIPAaBHUBAHMUS ITOTSHIIHAIOB (MEHBIN IIPOBOJI C ONIEPEYHBIM CeUeHHEM He MeHee 16
2

MM").
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CR

Iepenaroumii IM

[IInHa 3amuTHOTO
3a3eMIIeHUsI/IKpaHa

0||

<7B

ER

IIpunumaronmii IM

JUCTAHIUOHHOM COCIWHCHUU

Oco0blii coryvaii

Puc. 4-12. DxpaHupoBaHHE U 3a3€MJICHUE JJIs1 COSIUHUTEIFHOTO Kabelst Ipu

JIst AMCTaHIMOHHBIX COeMHEHMI BBl 10JIKHBI HCIIONIB30BaTh NPEBAPUTEIILHO
pa3pe3aHHble/ IIPeIBAPUTEIBHO COOpaHHbIe Kabenn pUKCHPOBAHHOM JIMHBI.
CreoBaTeIIbHO, KOT'JIa COSANHUTEIIBbHBIE KaOeNH! MPOKIIA(bIBAIOTCS, OHU MOTYT UMETh
n30BITOUHYIO UTMHY. B 3TOM cityyae OHM JOIDKHBI OBITH CBEPHYTHI B KAaTYLIKY B BUJIE
OuduispHOlt OOMOTKH U YIIOXKEHBI.

4-24
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