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PEJE SAWNTbLI OBUTATENA PAL-01-200

BHUMAHMUE!
Lo usyyeHusi pykoeodcmea persie He 8Kkiirodamp!

HadexxHocmb u OosizoeeyHoCmb perie obecriequgeaemcsi He MOJIbKO KavyecmeoMm
perne, HO U npasusibHbIM CObII0OEHUEM PEXUMO8 U yCrioeuli aKCryamauyuu, rnoamomy
cobnodeHue ecex mpebosaHul, U3MOXEHHbIX 8 HacmosiweM pyKkosoocmee rno
akcrinyamauyuu (P3), sensiemcsi o6si3amesibHbIM.

B cesa3u ¢ cucmemamu4yecku rnpogodumeiMu pabomamu o co8epUIEHCMB08aHUIO
KOHCMPYKUUU U MEeXHOI02UU U320MO8IIeHUSI 803MOXHbI HEOOTbUWIUE PAaCXOXOEHUSI MEXOy
pykogodcmeomM 0 3Kcrayamauuu u rnocmaesnsgeMbiM u3denueM, He enusruue Ha
napamempsbi U30esusi, Ha yCrI08uUs €20 MOHMaxka U aKcryamayuu.

U30enue codepxxum 3r1eMeHmMbl MUKPO3/IEKMPOHUKU, 03MOMY nepcoHasl OO/mKeH
npoumu creyuarbHbll UHCMPYKMa)X U ammecmauyuto Ha npaso 8birnosiHeHusi pabom (c
y4emom Heobxo0uMbIX Mep 3auumbl om g8o30elicmeusi Cmamu4ecko20 driekmpuyecmasa).
UHcmpykmaxx dosmKkeH rnpoeodumeCsi 8 coomeemcemeuu ¢ delicmeyrowumMm 8 opeaHu3ayuu

roJ10XKeHuUeMm.
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PEJE SAWNTbLI OBUTATENA PAL-01-200

1 HASHAYEHWE PEJIE

Pene sawwutbl geuratena POL-01-200 (ganee pene) ¢ uMcpoBOM HACTPOMKOW W
WHOMKAUMEN KOHTPOSNMPYEMbIX MNapaMeTpoB MpeaHa3HayYeHo Ans 3awuTtbl TpexdasHbIX
aCVMHXPOHHLIX anekTtpoasuratenen 3x127/220 B, 3x220/380 B (B ToM u4ucne rnyOuHHbIX
HacOCOB) OT NOCNEACTBUM:

- neperpysok;

- aCMMMETPUN Harpy3Kku;

- paboTbl C HEOOrPY3KOM;

- MPEBbIEHNS NUTAOLLErO HANPSXKEHUS;

- MOHWMXKEHUS NUTAOLLETO HaNPSKEHNUS;

- obpaTHOro YyepegoBaHus a3 Npu BKIOYEHUN PESE;

N KOMMyTauMu SNEKTPUYECKUX uenen npu LOCTUKEHUU KOHTPONMpyeMbIMU MNapamMeTpamu
onpeaeneHHbIX, NpeaBapuTenbHO 3anporpaMmMmmnMpoOBaHHbIX YPOBHEN.

OaHOBpEMEHHO, KpOMe 3alMTHbIX OYHKUNA, pene nmeeT BO3MOXHOCTb MOHUTOPUHra
cnenyloLwmnx napameTpoB:

- notpebnsiemoro Toka no kaxgown ase (lA, 1B, I1C);

- HanpsbkeHus B cetu no kaxgon gase (UA, UB, UC);

- 4acToTbl CeTw;

- MOTOpecypca;

Pene wusrotaBnuealTCcsd B KIMMATUYECKUX WCMNOMHEHUsX Y kKateropuum 3 Mo
FOCT 15150-69 pgnsi nocTaBOK B paMioHbl C YMEPEHHbIM W XONOAHbIM KNuMaTtom U B
ncnonHeHun T kaTteropum 3 no NOCT 15150-69 Ans noctaBOK Ha 3KCMOPT B pPaniOHbl C
TPOMMUYECKMM KITMMATOM.

Pene moryT akcnnyaTupoBaTbCs B CnegyoLwmnx yCnoBuax:

- 3aKpbiTble HeoTannMBaeMble MNOMELLEHNSA, TrAe Temnepatypa W BRAXHOCTb
HEeCYLLIeCTBEHHO OTNNYaKTCA OT TeMnepaTypbl U BMaXXHOCTU OKPY>KatoLLero Bo3ayxa;

- AwanasoH pabounx TemnepaTyp oT MuHyc 40 go nntoc 55 °C npwu BbICOTE MECTHOCTU
0o 2000 m Hag ypoBHeM Mops (ana ucnonHeHus T3: oT muHyc 10 go nntoc 55 °C);

- OTHOCUTENbHas BMAXHOCTb OKpyxatowero so3gyxa — 0o 98 % npu Temnepartype
25°C (ucnonHenve ¥Y3) n po 98 % npu Temnepatype 35 °C 6e3 koHaeHcauuwm Bnaru
(ncnonHexune T3);

- OKpyXatwLwaa cpefa He B3pblBOOMACHas, He coAepikaliasi TOKOMPOBOASALLEN MNbISK,
arpecCuBHbIX ra3oB M NapoB B KOHLEHTPaUMAX, paspyLuatroLlwmnx n3onauuo n metannsbl.

MexaHunyeckne BHeLLHME BO3OeWCTBYOLLME (pakTopbl COOTBETCTBYIOT rpynne M7 no
rOCT 17516.1-90.

[Mpn aTOM perne yCTonumBbl K BUGPALMOHHBIM Harpy3kam:

- B AnanasoHe 4yacTtoT oT 5 o 15 'y ¢ MakcumanbHbIM YCKopeHuem 3g;

- B AnanasoHe yactot oT 15 go 60 'y ¢ MmakcumMarnbHbIM YCKOpEeHUEM 24;

- B gnanasoHe yactot o1 60 go 100 'y ¢ makcumarnbHbIM yCcKopeHuem 1g.

Pene OomkHbl BblAepXMBaTb MHOrOKpaTHble yAapHble Harpysku AnNUTeNbHOCTbH OT 2
0o 20 Mc ¢ MakcumarsibHbIM yCKopeHnem 3g.

- MHOroKpaTHble yaapbl AMUTEnLHOCTLIO (2-20) Mc ¢ yckopernem 30 m/c? (3 g);

- BO34ENCTBME MO CEeTU NUTaHMUS MMMNYSbCHbIX NOMEX aMNAMTYOO0W, HE NpeBbILlaloLen
ABOVHYIO BENUYMHY HOMMUHANbHOIO HanpshKeHUs nuTaHuda, U ANUTENbHOCTbl0 He ©Gonee
10 mKc;

- pabo4yee NonoXxeHne B NPOCTPaHCTBE — BEPTUKANBHOE NI FOPU3OHTaNbHOE.

Mpumep 0b6o3Ha4YeHNsa pene nNpu 3akase 1 B LOKYMEHTaUUM pyroro U3genus npmBeaeH
B NpunoxexHun A.

2 TEXHNWYECKUE XAPAKTEPUCTWUKA

Pene oTHOCUTCSA K CTaTMYECKMM pene MakCumanbHOro Toka 6e3 onepaTuBHOro
nUTaHna, C UMPPOBON UMHOMKAUMEN 3HAYEHUW  KOHTPOSNMPYEMbIX MNapamMeTpoB W
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PEJE SAWNTbLI OBUTATENA PAL-01-200

nporpaMmMmupyemom ANCKPETHOM yCTaHOBKOW ycTaBoKk  cpabaTbiBaHus BXOAHbIX
BO34EMCTBYHOLLMX BENNYNH.
M3meputenbHble TOKOBbIE LIENU pene npeayCMoTpeHbl A4S NPSIMOro BKIKOYEHUS B CETb
Ha HOMMHanbHbIN TOK TOK oT 1 go 20 A.
OcHoBHbIe napameTpbl pene:

HomuHanbHbIEe TpexdasHble  (asHble/IMHENHbIE)  HaNPSKEeHUs  MUTaHUSA
Uo.nom/ Un.Hom, HOMUHANBHOM YacTOTOM 50 ML v 127/220, 220/380 B

Mpepenbl 4ONYCTUMbIX OTKIIOHEHUI HANPSPKEHUS MUTAHUA OT HOMUHANBHOIO:

=1 O G 1 1 I a0 1= Y T=Y PPN +30% o1 Unom

e 2 1202 171 ] 0= 2 = -35% o1 UHoMm

HoMWHanbHbIM BXOAHOM TOK BHYTPEHHMX TPAHC(OPMaTOPOB TOKa NO Kaxkaon gase...... (1-20) A.

[lmanasoH u3MepeHusi TOKa BHYTPEHHMMM TpaHcopmMmaTopamMum ToKa MO  Kaxaom
0 07 T 1TSS RPOP (0,1...200) A.

CpefHast OCHOBHas NOrpeLUHOCTb N3MEPEHNSA HAMPSPKEHNSA N TOKA ......vvveenenenn... 2%

CpefgHss OCHOBHasi MOrpeLHOCTb K KOHLY Cpoka cnyxbbl He npesBbillaeT OBOWHOro
3Ha4YeHWsI NOrPEeLLUHOCTN, yKa3aHHOW BblLLE.

[ononHutensHaa NOrpeLHoOCTb N3MEPEHNSA HaMNPSXKEHNA U TOKa OT TemnepaTtypbl He
npesbiwaeT 0,1% Ha 1 °C.

MorpewHoCcTb OTOBpaKeHUs M3MepsieMbiX TOKOB He npeBbiaeT MUHUManbHOM
CTYNEeHU OUCKPETHOCTU AmanasoHa usaMmepeHus (tabnuua 3) M HOCUT  MHEOPMALMOHHBIN
xapakTtep.

[nanasoH N3MEPEHUS HACTOTBI CETU ...eueereireirie e et eneeeeeeeeieenenns (49,5...50,5) 'y

[MOrpeLLUHOCTE UBMEPEHMS HACTOTBl  ..uvereere et eteate et eae et e e enee e aneeeennas +0,1 My

KonnyectBo gecATuUYHbIX pa3psigoB nHankatopa — 4.

- 1 paspsag — pexum;

- 3 paspsiga — 3HadeHue.

KonuyecTtBo cBeTOAMOAHBIX MHANKATOPOB — 7:

- K NHOUKaTOP COCTOSAHUS BbIXOLHOMO pere;

- 1> wnHpukaToOp TOKOBOW Neperpysku;

- 1#  wnHOoukaTop acMMMeTpuu ToKa;

- 1< wnHOMKaTop XONOCTOro XoA4a;

- U>  wuHOukaTop npeBbllEeHUs HaNpshKeHWs;

- U< nHOuKaTop NOHMXKEHUS HaNpshKEHWS;

ABC wuvHankaTop HenpaBuibHOMo YepeaoBaHus as.
YCcTaHOBKM NOPOroB cpabartbiBaHMs 3aLMThbl MO HAMpPsKEHNIO:
- yCTaBKa HOMWHaNbHOro asHoro HanpsbkeHus nutanus pene Upom, NEepemMeHHoro

TOKA HACTOTOM D0 L ot aee e 127 vnn 220 B
- ycTaBKa MakCUMarnbHOro HaNPSXKEHUSA UMAKC ++vvvvvrviriieieinenn, (110...125)% Unom
- yCTaBKa MUHUMAITbHOTO HAMPSKEHNA UMUH - veveeeiieiiiieieneaens (70...95)%Unom
MMcTepesnc No HAaNPSKEHMIO CPABATBIBAHMST ....c.viverieieitieteieeeeeenaaeeaaaanas 5%
[NCKPETHOCTb YCTABOK MO HAMPSKEHMEO . ...neneee e e e e aeee e e e e ae e ee e e aeannnnes 1B
YCcTaHOBKM NOPOroB Mo TOKY:
- yCTaBKka koapduupmeHTa TpaHcopmaummn BHeLIHero TpaHcopmatopa Ttoka Kr ............. 1
- yCcTaBKa HOMWHAITbHOIO TOKA ABUMATENSA IHOM «-vvvrereneeni i iieieeieeeananann, (1...20)
- ycTaBKa nopora cpabaTtblBaHWs neperpysku no Toky ... (1,1...2,0):ltom, AnckpeTHocTs 0,1
- ycTaBKa nopora cpabaTbiBaH/sl 3BEHa XOSI0CTOro (Cyxoro) xoga........ (20...85)%"lnom
- YCTaBKa aCUMMETPUM TOKA HArPY3KU [ACUM «vvnvrviniiiniiiiiiiieaa (20...55)%-lpa6
MMCTEPE3NC NO TOKY CPABATBIBAHMST ....uveneeneeteeeeeeeeteeteee e eee e ee e e e e eneareneenens 5%
[ANCKPETHOCTD YCTABOK MO TOKY ...neutttneeneeaeeae e eeeaeeaeaae e e e e eae e e e e e eneaeeenns 0,1 A;
YCcTaHOBKM BpEMEHHbIX NapamMeTpoB:
- yCTaBKa BPEMEHW 3anycKa aneKkTpoaBUraTens taan  «vcvvvvvvviieiieiineeenee. (1...25) c
- ycTaBKa 3agepXku cpabaTbiBaHMsl 3BEHA XOSIOCTOro (Cyxoro) xona
B ALXX e (0...255) ¢, To4HOCTBL %1 C.
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PEJE SAWNTbLI OBUTATENA PAL-01-200

- yCTaBKa 3agepXku cpabaTtbiBaHua 3BeHa HanpskeHus (Uvakc, Umnn) 1 3B8eHa Toka (lacuw,

OBPDBIB A3B), TBALHT: « - +n e e eemee e ee e e e et et e et e e e e e e aeaes (0...255) c, TouHOCTL %1 C.
- yCTaBKa KONnMMyecTBa aBTOMAaTMYECKMX MOBTOPHbIX MYCKOB MOCNe aBapUMHOro
OTKITHOUEHUST TIO TOKY . .euuttint ettt ete et et et eae e e e e et e e e e e eneeeeeeneenas (0...5) yepes (15+3) c.

Mpn neperpyske no TOKy Bpems cpabaTbiBaHUA 3aBUCUT OT BpPEMEHM 3anycka
ABUraTens u Benu4yMHbl Neperpyskn no Toky (cm. pasgen 3).

KoMmyTaunoHHass CcnocobHOCTb B Lendx MepemMeHHoro Toka — okono 250 B-A,
AC-22 no OCTY 3020-95.

Pene He pgaét noOXHbIX cpabaTbiBaHMM (pa3MblKaHWe 3aMblKaloLero KOHTakTa) npwu
KPaTKOBPEMEHHbIX NpoOBanax W BCNMECKax MNUTAKOWEro HanpskeHus ONUTENbHOCTbI He
oonee 50 mc.

Pene ycTonumBo K BO34ENCTBUIO NOMEX, UMEIOLLMX CcrneaytoLwmne napameTpsbl:

- (bopma BOMHbI — 3aTyxawwme konebaHua yactotel (1,0£0,1) Mlu, moaynb
ormbatolen KoTopbix ymeHblaeTcss Ha 50% OTHOCUTENbHO MaKCUMarnbHOro 3Ha4YeHUs nocne
3-6 nepmnonos;

- amnnuMTyga nepBoro uMnynbca Npyv NPoaosibHOM cxeme nogkntodenus (2,50+0,25) kB,

MPU MOMEPEUHOM CXEME ... ..ttt ettt et e et e e et et et e e e et e ae e eneeeeaneaneenas (1,0£0,1) kB;
- 4acTOTa NOBTOPEHUS UMMYITBCOB .....uvueene ittt et et aneaeeeeneeneaeenenns (400140) INu;
- BHYTPEHHEe COMPOTUBNEHNE UCTOYHUKA. ... eneeeineieeeee e ineeeenes (200£20) Owm;
= ONIUTENBHOCTD UCTIBITAHMM ...ttt et te et e e e e et e e e e e e aaenens (2,0+0,2) c.

Pene coxpaHaeT napamMeTpbl M BbIMOMAHAET CBOWM (YHKUMM NpU  BO3OENCTBUM
SNEeKTPOMarHUTHbIX Monewn, cosgaBaemMblX NPOBOAOM C MMMYSIbCHbIM TOKOM aMniuTyaon He
6onee 160 A, pacnonoXeHHbIM Ha paccToaHuM He meHee 10 MM OT Kopnyca pene.

MaCCa PEIIE .t He 6onee 0,5 kr

MexaHnyeckas M KOMMyTaLMOHHAA N3HOCOCTONKOCTb pere

JormkHa ObITb He meHee 500 000 yuknos

ConpoTusneHve ns3onauum pene, He MeHee:

- B XONNOAHOM COCTOSIHUM NPU HOPMaSibHbIX KITMMaTUYECKUX YCITOBUAX ......... 50 MOwm
- B HarpeToM COCTOSIHUM Mpu TemnepaType 55 °C ... 10 MOm
- B YCNOBUAX NOBbIWEHHOW BnaxxHOoCTN 98% npu Temnepatype 35 °C ............ 1 MOm
MoTpebnsemasa MOLWHOCTb B AMana3oHe NUTaoLWMX HAMPSKEHUNA ........ He 6onee 5 B-A
Bra 1 KONMNYECTBO KOHTAKTOB PEJIE ..uviiiiiiiieiineeiiee e eeeeeieeeaneeanean 1 3amblkaoLWnn
(@7 0 o) Qo 117710 I =1 [ T He meHee 8 net

MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl pere npuBeneHbl Ha pUcyHke 1.
Cxema BHeLUHVX NOAKMIOYEHMI NoKa3aHa Ha PUCYHKe 2.
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PucyHok 1 - abapuTHble n yctaHoBO4YHbIE pa3smepsbl pene PAL-01-200

PAL-01-200

|72| 77|70|9|8|7|6|5|4|3|2|'7|

IC1C* /B IB* 1A IA*UC UB UA UN K

1,2 - KIeMMbl KOHMakKmoe UCrofHUMesibHo20 pesie
3...6 - knemmMbi NoOKo4YeHus 3-x gpasHou cemu (UA, UB, UC, UN)
7-8 - knemmMbI MNOOKIoYeHUs uenu 1A

9-10 - knemmbl NOOKMtoYeHuUs yenu IB

11-12 - knemmbi nodknroYeHus yenu IC

PucyHok 2 - Cxema BHewHux nogkntoyvenumn pene PAL-01-200
3 YCTPOWCTBO W NPUHLMN OENCTBUA PENE

3.1 YcTtpoucrBo pene

Pene ocywecTtBnaeTt 3awuTty M ynpasrieHWe anekTpoasurateniem 4epes nyckatenb,
KOHTaKTOPHbIA BbIKMOYaTENb MAWM Apyrne annapartbl NpUCNocobneHHble K aBTOMaTU4eCKOM
paboTte u obnagawowme OTKNHYaloWeNn CNocOBHOCTLIO AN TOKOB KOPOTKOrO 3aMblKaHWS
3awuwaemMon  Lenu. BbixogHoM uUenblo pene SBNSETCS  3aMblKaloWMM  KOHTAaKT,
NOAOKITIOYEHHbIN NOCNeaoBaTeNbHO C KaTyLWKON nyckaTtens (KOHTakTopa).

Pene He nmeeTt onepaTtMBHOIO HanpsXXeHus nuTaHus. KOHTponupyemoe HanpsikeHue
ABMSETCA OQHOBPEMEHHO N HANPSXKEHUEM NUTAHUS.

Bce anemeHTbl pene CMOHTMPOBaHbI BHYTPU Koprnyca.
PyHKLMOHANbHO pene 3alnTbl ABUraTens coctouT M3 AByX 6MOKOB:

- Bnok nuTaHus.

- 610K ynpaBneHus n nHAnKauuu.

Ha pucyHke 3 npegcraBneHa CTpyKTypHasi Cxema perne 3alimTtbl ABuraTens.
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PEJE SAWNTbLI OBUTATENA PAL-01-200

Bnok nutanusa (BIM) obecneunBaeT BbIXo4HbIE HANPsXKeHUA +5 B Ans nuTaHuMst CXemsl.
Takxke B bl pasmelLeHsbl:
- patumkm Toka (AT); - gatyukm Hanpsbkenus (OH); - BeixogHoe pene (K).

PEJIE SAUNTH ABUTATE/IA PAL-01-200

«l<» «lU>» «U<»«ABC»

i Ao '_’ «K» «f>»  «l£» !
B =][=} v@; OROROROKOK !
| il |
|
|
! MK AVR® !
! : F l = : F bok !
| 1 1 1 ynpabrenus |
| «P»» «A» «V» U UHOUKauuu
|
! ic| 16| ialuva| ub uc |
|
| Lok _".I-S_-B K |
| NUManus E]ﬂ E]/Z| E]/Z| I
=/= [/]
1 1T |
| oot 1o 1 ( |
L 4T 4T 4T |

OT - paTymK TOKa;
[H - gaTymnk HanpspkeHus;
K - BbIXOgQHOE pene.

PucyHok 3 - CTpykTypHasa cxema pene 3awmtbl gpuratena PAL-01-200

Bnok ynpaenenna un wHgukaumm (BYW) coctout un3 mukpokoHTporinepa (MK) c
nHTerpmpoBaHHbiM AL, 4-x pa3pssigHOro CBETOANMOAHOIO MHAUKaATopa, 3-X KHOMOK HAaCTPOWKN
pexuma paboTbl pene, 6-TM CBETOAMOAHbLIX WMHAMKATOPOB CUrHaNmM3vpyrlowWmnx aBapuiiHble
COCTOSIHMSA, a Takke OOHOro ABYXLUBETHOIO0 CBETOANOLHOIO MHAUKATOPaA COCTOAHUSA BbIXOAHOIO
pene (3eneHbln — pene 3aMKHYTO, KpacHbI — pa3oMKHYTO). Ha cxeme nokasaHbl COCTOSIHUS
BbIXOJHbIX KOHTAKTOB perne B NONOXeHUN “Pa3OMKHYTO”.

3.2 T[lopsanok BKIOYEHUS
Pene BbinyckaeTca MOMHOCTbIO OTPErynupoBaHHbIM U He TpebyeT npoBeaeHus
AOMOMNHUTENBHOW perynupoBKU Npu akcnnyataumn. Npu akcnnyaTauum perne B COOTBETCTBUN C
TEXHUYECKUMU YCNOBUSIMU U HACTOSILLMM PYKOBOACTBOM MO 3JKCMfyaTauum B TeYeHMe cpoka
cnyx0Obl, B TOM 4ucne npu HenpepbiBHOM paboTe, npoBegeHne pernamMeHTHbIX paboT He
TpebyeTcq. Nepen ycTaHOBKOW pene Ha 06BbEeKT, a Takke Nnocne ANUTENbHOro XpaHeHus pene
B COCTaBe annapatypbl, peKOMeHOyeTCsl NPOBEPUTL €ro PyHKLUMOHNPOBaHWE Ha yCTaBKaxX, Ha
KOTOpbIX npegnonaraetca pabota pene. Pene 3awutbl asBuratens He sBnseTcs
n3meputensHoiM NPUOGOPOM, MO3ITOMY YCTAHOBKY W KOHTPOSIb TOKOB W HaMpsiKeHUN
cpabatbiBaHWs criegyeT Npou3BOAMTbL NO aMnepMeTpy U BONbTMETPY HeobxoaMMoro knacca
TOYHOCTW.
Mpn nogaye HanpskeHUs NUTaHUMS Ha Knemmbl 3...6, BbIxogHoe penie 06ecTo4YeHo u
ero KOHTakTbl (knemmbl 1-2) HaxogAaTca B UICXOOHOM (Pa30MKHYTOM) COCTOSIHUM.
[na 3amblkaHWs KOHTAKTOB pene [OSKHbl cobniogaTbCHa yCrnoBus:
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PEJE SAWNTbLI OBUTATENA PAL-01-200

e COOTBETCTBME HANPSPKEHUS MUTAHUSA yCTaBKaM (HanpsXKeHne AOSMKHO HaxXoaUTbCH B
AananasoHe Umax- ructepesuc + Umin + rucrepesuc);

e NpsiIMOEe YepenoBaHue das:

e OTCYTCTBME TOKA B MW3MEPUTENbHbLIX Lensax (KOHTPOSb 3anunaHus KOHTAaKTOB
KOHTaKTopa);

KoHTponb npsimoro wmnu obpaTHOro 4YepenoBaHust a3 OCYLLECTBISETCS TOMbKO B
MOMEHT BKIOYEHNSA pene.

Mpn BbINOSIHEHMM OaAHHbBIX YCIOBUIA, MPUMEPHO Yepes3 2 C — KOHTaKTbl pene 3amblKatoTcs
n 3aropaeTca 3eneHbin ceetoanos K.

3.3 Pa6ora pene go BKNOYeHUA aBuraTtens

MNocne TOro, Kak B pene 3aMKHyI1Cb BbIXOAHbIE KOHTaKThI
(knemmbl 1 — 2), Ha4YMHaeTCA UMKN OXUAAHUA BKMOYEHUs ABuratens (B criydae pyyHoOro
3anycka asuratens). lNpuaHakoM BKMOYEHUA OBUratensd sBNSEeTCS HanuMyune Toka 4epes
nameputenbHble  TpaHcdopmaTopbl. MHOMKATOPOM  OXMAAHMS  SABNSIETCA  MUraroLmin
WMHOMKATOP CyXOoro xoaa. B 4aHHOM COCTOSHMM pene MOXEeT HaxoaMUTbCA Kak yrogHo gonro. Bo
BpeMsa OXxngaHua pene Be4eT KOHTPOSb (PasHbIX HanpshkKeHun ceTu.

3.4 Pa6ora pene Bo BpemMs nycka u paboTtbl AoBuratens

KOHTpPOMNb TOKOB U Hanpsi>KeHUM.

B TeyeHun BpemeHu 3anycka Asuratens T3an perne npoBOAUT KOHTPOSfb TOKOB MO
napameTpam «CyxOuh XOA» U «acuMMeTpus Toka». KOHTponb MO napameTpy «acuMMeTpus
TOKa» Npon3BoaUTCS MO 3HadYeHusIM paboumx TokoB. Mo napameTpy «neperpyska» KOHTPOSib
He nposoguTcH, Grnarogaps 4emy obecnevvMBaeTCsl CENeKTUBHOCTb perne K NMyCKOBbIM TOKaM
apurarens.

[Mocne okoHYaHWA BpeMeHU 3anycka ABuratens AOoMNOoMHUTENbHO BKOYaeTcs 3awuTa ot
neperpysku no Tokam (rno 3.8 ) n HanpsHKeHUAM.

lMpn HapylweHMn napamMeTpoB CeTWU, HanNpumep, NpesbllleHNe HanNpPsXXeHUs, 3aropaeTca
cseToguon U> u kpacHbiM uBetom csetoaunon K, curHanuanpyrowmn pa3oMKHYTbIA KOHTaKT
pene.

Mpu Hanuuum cpasy HEeCKOMbKNX aBapuiHbIX MapamMeTpoB Ha CBETOAMOAax MOXEeT
ObITb 3adUKCUPOBAH TOMBbKO MapameTp, MO KOTOPOMY MPOM3OLUSO OTKMYEHUe pene.

3.5 Pab6oTa chyHKUMN aBTOMATU4ECKOro NOBTOPHOIrO BKITHOYEHMUA.

Pene nossonset ocywectenate AlNB (nporpammupyetca onepatopom ot 0 go 5) npwu
aBTOMaTnyeckon pabote gsuratens. AlB paboTaeT TONMbLKO MOCRe OTKYEHUS ABuUraTens
(T.e. nocne npekpalieHns npoTekaHus Toka 4Yepe3 TT) MNo cnegywowum aBapUNHBIM
napameTpam:

erieperpyska;

® aCMMMETPUS TOKa;

® CyXOWN (XONoCTOM) XOA.

[MoBTOpHbIE Mycku npoucxoasaTt 4vepe3 15 + 3c.

Ecnn npuunHa aBapum He ucdesna, To nocrne otpaboTkm nocnegHero umkna AlB,
YCTPOMUCTBO 3aroMWHaeT napamMeTpbl Ha CBETOAMOLHOM 3KpaHe U BbICBEYMBAET MPUYMHY
OTKIMIOYEHNS Ha COOTBETCTBYHLIMX CBETOAMOLAX, MOKAa3blBAKOLWMX MPUYMHBI, MO KOTOPbIM
npounsoLuno oTkno4veHue. Npn aTom paboTa ycTponcTea 6rokmpyeTcs.

Mpy OTKNHOYEHUN ABUraTeNns No NPUYNHE CHKEHUS MW NPEBbLILLEHNS HANPSXKEHUS, Npu
aBTOMaTM4yeckom paboTte aBuraTensi, YACIo NMyCcKoB He orpaHmyeHo. lNycku npomcxoadar nocne
BOCCTAHOBIEHUS HAaNPsXXeHUs B 3aflaHHbIX Npeaenax ¢ y4eToM rucrepesuca.

3.6 Mepe3anyck pene

[na pas3bnoknpoBaHus perne HeobXoAMMO OTKMIOYUTbL U BKOYMTL MUTaHME pene unu
HaXaTb M yOepXuBaTb B Ha)XaTOM COCTOSIHUM KHOMKY P> B TeyeHun 2 ¢ (Noka He noracHyT
cBeToaMoAbl, NOKa3biBatoLLME MPUYNHY OTKIIOYEHMS NO Bblleyka3aHHbIM NapaMeTpam).

B 3ab6noknpoBaHHOM COCTOSIHMM pene MOXHO npocMaTpuBaTb NapamMeTpbl OTKITHOYEHWS,
HO Hemnb3s U3MEHATb YCTaBKM.
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Ans Toro, 4tobbl YCTPOMCTBO 3anoMuHaNo napamMeTpbl, MPU KOTOPbIX  MPOM3OLLIIO
OTKIOYEHNE Npu py4HOM MNycke, HE06X0AMMO YCTaHOBUTL Yncio nyckos — 0.

3.7 CyeTumMK MOoTOpecypca

MoTopecypc OBuratens cuyuMTaeTcs BO BpeMS MPOTEKaHWs ToKa 4Yepe3 ABuraTesb.
HakonneHne moTo4acoB npoucxoaumt c KpaTtHocTbto 0,5 4. MoTodacbl oTtobpaxarTca Ha
9KpaHe B TbicAYax YyacoB B Buae Tpex uudp. Hanpumep, 9.99 (geBATb ThiCcAY OEBATLCOT
AEBAHOCTO 4acoB), T.e. LeHa JeneHna COOTBEeTCTBYeT AeCATU YacaMm paboTbl Asuratens.

3.8 Pa6oTa pene npu neperpy3ke rno ToKy
Mpn neperpyske nNo TOKy BpeMsi cpabaTbiBaHUSA 3aBUCUT OT BPEMEHW 3anycka ABuraTens
N BESIMYUHBI Neperpysku No TOKY 1 paccunTbIBaETCA No cregytowen popmyne:
-2
A* - B*?
roe A — KpaTHOCTb TOKa neperpysku; B — noctosiHHas paBHasa 1,05; Q — BpeMeHHble
XapaKTEPUCTMKM TOKa (3aBUCAT OT BpEMEHM 3anycka asuratens, Tabnuua 1).

tCPAE

Tabnuua 1 — BpeMeHHble XxapakTepUCTUKU

Bpewms 3arnycka BpemeHHble xapakmepucmuKku
osueameris, ¢ moka Q
30
75
120
180
255
270
280
290
295
10...25 300

OO INOO|KA[WIN

Mopor cpabaTtbiBaHUA neperpyskn no Toky B guanasoHe (1,1...2,0)-IHOM - BBoauTtcA
yctaBkon. Bpemsa cpabaTtbiBaHus npu neperpyske no Toky B guanasoHe (1,1...10,0)-IHOM
paccynTbIBAaETCA MUKPOKOHTPOMepoM nporpammHo rno dopmyne (1). Npaduk 3aBrucumMocTu
BpeMeHM cpabaTbiBaHUSA Npu neperpyske NnpeacrtaBrieH Ha pUCyHke 4.
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Kpamrocms moka nepezpysku (11..10,0) 1,

PucyHok 4 - 3aBucnmocTb BpeMeHun cpabaTbiBaHUA Npu neperpyske
3.9 MoakntoyeHne pene
Cxema pene He obecneymBaeT ranbBaHMYECKYO Pa3BA3Ky Lenen ynpaBneHns (Knemmbol

«1», «2»), C NMTaloLLEN LEenbo (KNeMMbl «3»...«6»).
Cxema 3awuTbl gBuUratenst npu NPAMOM BKIIOYEHMM NpeacTaBneHa Ha pucyHke 5.

11
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N 4
[ @ Pu—
B 4 '
A g ®
PAL-07-200 FU I: ] I: ]
K O O
— 7 } ——
3 UN. - ] p
m
4 UA Lo |
53
5 HE LE
6 urc
/A*
7
/A
8
/B*
g
/B
70
77 >
IC A
2 3~

FU - sawmnTHblEe NpegoxpannTeny;

K - anekTpomMarHuMTHbIN nyckaTerb;

S1 — KHOMKa BKIMOYEHUA OBUraTens;

S2 - nepekntodaTens aBTomaTnyeckas/pyydHas pabota (A/P);
S3 — KHOMKa BBLIKMIOYEHNA OBUraTens.

PucyHok 5 - Cxema npsimoro BkntodeHunsa pene PL-01-200
4 HACTPOWKA PEXXMMOB PABOThbI PENE

4.1 O6wue ceeageHus
4.1.1 Pene paboTaeT B cnegywowmnx pexmmax:
- A — oTobOpaxeHune 3Ha4YeHus Toka dasbl A,
- b — oTOGpaxxeHne 3Ha4YeHns Toka asbl B;
- C — oTtobpaxeHune 3Ha4deHust Toka dasbl C;
A. — oTobOpaxkeHne 3Ha4YeHnsa HanpsbkeHus dasbl A;
b. — oToOpaxkeHne 3Ha4YeHnsa HanpshkeHus asbl B;
C. — oTobpakeHne 3HavyeHnss HanpshkeHnsa dasbl C;
F — oToBpaxeHne 3Ha4YeHnst 4acToTbl CeTy;
P — oToGpaxkeHne 3Ha4YeHns cyeTymMka MoTopecypca.
1 — nporpaMmMMpoBaHMe HOMUHANbHOrO HaNPSXXeHUA NUTaHUS;
2 — NporpaMmMmMpoBaHMe MakCMMaribHOro HanpPsKEHUs;
3 — nporpamMmMmMpoBaHMEe MUHMMAITbHOIO HaMNPSKEHWUS;
- 4 — nporpammMmupoBaHmne kKoadduumneHTa TpaHchopmMmauumn (Npu BKITKOYEHUM pene C
BHELLUHUMM AaTynKamm Toka);
5 — nporpaMmmupoBaHMe HOMUHAIbHOro TOKa ABuUraTens;
6 — NnporpaMMupoOBaHMe TOKa XOSIOCTOro (Cyxoro) xoga asuraTens;
7 — nporpaMmMmpoBaHne Toka neperpysku asuratens;
8 — nporpaMmmupoBaHne BENNYMHbI aCUMMETPUMN TOKA;
9 — nporpaMmMMpoOBaHME BPEMEHN 3anycka ABUraTens;
d — nporpamMmmupoBaHve 3agepXkkm cpabaTbiBaHUSA NPU XONOCTOM (CyXOM) XOAE;
- E — nporpaMmmupoBaHue 3agepxkn cpabatbiBaHUSA 3BeHa HaNpsKeHus (MakCMMarbHOro
HaNPSXKeHUs, MUHUMarnbHOrO HaNPSXKeHUs) U 3BeHa Toka (acumMmeTpumn Toka, obpbisa ¢as);
- G — nporpamMmmMmpoBaHne KonnmyecTea NOBTOPHbLIX MYCKOB ABUraTens;

12
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- P — 0BHyneHus cyeTtymka moTtopecypca (kog obHyneHna — O0O0.).
- [1— yctaHoBka napons.

4.1.2 Tlepen Tem Kak MOLKNHOYUTL K BbIXOOHBIM KNEMMaM perne Harpy3ky, Heobxoammo
YyCTaHOBUTb YCTABKM NapaMeTpoB, COrMacHo Tabnuue 2, ¢ y4eToOM napameTpoB IKCnyaTaumm
nogkntovaemoro apuratensi. 3HayeHne ycTaBkM HOMWHANBbHOrO TOKa AOSMKHO OblTb paBHbIM
NN MEHbLUMM 3HAYEHMUS HOMUHANbHOMO TOKa ABuratens. 3Ha4yeHne yCTaBKu 3a4EePXKKN CyXOro
Xofda cnegyeT yctaHaBnmBaTb 2 ¢ unu 6onee. MNamATb yCTaBOK 3HEProHe3aBUcMMa U MOXET
COXPaHATb 3HaYEHMS B TEYEHME BCErO CpoKa aKCnnyaTaumm.

Tabnuua 2 — Tabnuua napameTpos
MapameTpbl

1 - HoMuHanbHoe HanpsbkeHne Uyom, B
2 - MakcmanbHoe HanpskeHne Uvakc, B
3 - MMHUManbHoe HanpsxeHne Uypyy, B
4 - KoappumUmMeHT TpaHcopmaumn Ky

5 - HOMUHanbHbLIN TOK lyom, A

6 - TOK cyxoro xoaa lcx, %

7 - NOpor Toka neperpyskn lneper

8 - acummeTpusa Toka lacum, %

9 - Bpems 3anycka apuratens tsan, €

d - 3agepxka cyxoro xoaa taanxx, C

E - 3apgepxxka 3BeHa HanpsbkeHna n Toka tsagnr, C
G - KONIMYECTBO NOBTOPHbIX MYyCKOB

4.1.3 Mpn ypoBHE TOKOB MO BCEM TpeMm drasam paBHbIM HyIO (Korga gsuraTernb
He MOAKIYEH MM Npom3oLuna OCTaHOBKa ABUratens C noMoLlblo KHonkn S3  «Bbikn.
ABUraTens», pUCyHoOK 5) MHAMKATOP COCTOSIHUS BbIXOAHOMO pefie CBETUTCHA 3€NeHbIM LIBETOM
— KOHTaKTbl pefie 3aMKHYTbl, @ UHOMKATOP XONoCToro xoga muraet. B aTom coctosiHuun pene
Oynet HaxoauTbCs OO Tex nop, noka He OyaeT Haxarta kHonka S1  «Bkn. gsuratens»
(pucyHok 5).

414 OTcyTCcTBME TOYKM B paspsfge vHAuKaTopa «pPexumy», npu npocMmoTpe
pexumoB A, b, C ykasblBaeT Ha TO, YTO OTOBpaXkalTCA 3HAYEHUs TOKOB, a €e Hanuune —
3HayeHus HanpsbkeHun (cm. A, b, C, A., b., C.)

415 [dnanasoH oToOpaxeHMs 3Ha4yeHMr M3MepsieMbiX TOKOB Ha MHAMKaTope
«3HAYEHWEY», npeacTtaeneH B Tabnuue 3.

Tabnuua 3 — OtobpaxeHue 3Ha4YeHU n3mepsieMbliX TOKOB

nff O;/?():(qjégu:g-l?u Luana3oHbl omobpaxeHusi
P KTp . U3MepsIEMO20 3Ha4YeHUs moka ¢ha3s
1 (0...99,9)A, ¢ duckpemHocmebio £0,1 A
cebiwe 100A c duckpemHocmbio £1A
4.1.6 Ecnun 6bina BbibpaHa ogHa M3 yCTaBOK M Aanee B TeYeHue 7 CeKyHA Hu

ogHa 13 KHomok (P mnu A, unn V) He Bbina HaxaTa unu npoueaypa NporpaMmMmpoBaHus
yCTaBOK He Oblfa KOPPEKTHO 3aBepLueHa (CornacHo anroputma, NpUBEAEHHOIO Ha PUCYHKe 6),
TO NPOUCXOANT aBTOMaTMYECKUI BbIXOA N3 peXnma NporpaMmmMmpoBaHns yCTaBOK.

4.1.7 [onycTumble 3Ha4YeHWs YCTaBOK [Ans pasHbiX AuanasoHos UHOM,
npegcrasneHsl B Tabnuvue 4.
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Ta6nuua 4 - [lonycTumble 3Ha4eHUsA yCTaBOK

YcTaBku

1 2 3 4 5 6 7 8 9 d E G
KOn.
Unom, | Umakc | Umnn, K lom, | lex, | lacum, | tsan, | tsanxx, | taagem, | MOBT
B ,B B T A % MEPEF 1 % C c Cc | nycko
B

140... | 89.. 1 1..2 | 20... | 1,1... | 20... 1...2 1 0...2 | 0...2
127 1 s 2 |1V o | 85 | 20| 55 | 5 | 55 | 55 | O0-°

242... | 154... 1..2 | 20... | 1,1... | 20... 1...2 1 0...2 ] 0...2
220 | o757 200 | V| 0 | 85 | 20| 55 | 5 | 55 | 55 | OO

4.2 [lopagok npocMmoTpa M3MeEPSIEMbIX 3HAYEHUW UM MPOrpaMMMpoBaHME YCTaBOK
OCYyLLEeCTBNAEeTCs No cneayowemMy anroputmMy (PUCYHOK 6):

1) Mocne nogauM HanpsKeHUs nNUTaHMa Ha uHOukatope oTobpaxaeTtca
Tekylee 3Ha4YeHne KOHTponmpyemoro Toka ¢asbl A (no 4.1.3 — 4.1.5);
2) Haxvnmaa nocnegoBaTtenbHO KHOMKM A unv ¥, OCYLLECTBNSETCHA nepexos

mMexay pexmmamm:

ADACAA AbL.AC.AFAPAAA
nnn
VPVYFVYC.VHh VAVCVYHVYAYV

3) HaxaTnem KHONKu P ocyLLecTBNAETCS Nepexos B PeXvUM nporpaMmmMmpoBaHns
yCTaBoOK U pa3psag nHaukatopa « PEXKUM» HadynHaeT muratb (no 4.1.7).

4) [na npocmoTpa Tekywux (paHee YCTaHOBMEHHbIX) 3Ha4YeHun, HeobxoamMmo
Ha)kaTb KHOMKN A nnn V¥ (no 4.1.7).

A2A3A4A5A6A7A8B8A9AdAEAGAPATTATA
nunn
VIIVPVGVYEVAdVYIVE8VYV7V6V5V4V3V2V1YV

5) [Mocne TOro Kak YycTaBka, KoTtopas TpebyeT uW3MeHeHusi, BblbpaHa,
HeobxooMMO HaxaTb KHONKy P». HauvHaeT wmwurate cCrapwun paspsg  vHAMKaTopa
«3HAYEHWE», yka3biBasi, 4TO 3HA4YEHNE MOXHO U3MEHSTb.

6) N3meHeHne 3HayeHust npousBOAUTCS C MOMOLLbID KHOMOK A wm V¥
(6onble/meHbLLE).
7) MNMocne Toro, kak cTaplwummn paspsg UM3MEeHeH Unu He n3MeHeH, Heobxogumo

Ha)xaTb KHOMKYy P> Ons nepexoda K cnefywuwemy paspsgy vHaukatopa «3SHAYEHUE» w
ocyLlecTBneHna npoueaypsl no 6), u 1. 4.

8) Korga Bce 3HayeHWe U3MEHEHO UM He WU3MEeHEeHO, HeobBXOAMMO HaxaTb
KHOMKY B>, 55 3anMcu yCTaBKN B 3HEProHe3aBUCUMYIO NaMsATb pere.
9) Ecnn 3HayeHue yctaBkM UCTUHHO (T. €. COOTBETCTBYET napameTpam perne),

Ha uHaukatope «3HAYEHUE» nosiBnsetca Hagnuck [P, obo3Havarowasi, YTo 3HayYeHue
YyCTaBKW 3anncaHo B 3HEProHe3aBMCUMYO NaMsTb pene.

10) B npoTuBHOM crniyyae, korga WM3MEHEHHOE 3HA4YeHME YCTaBKM HE COOTBETCTBYET
napameTpam pene, Ha uHamkatope «3HAYEHWE» nosiBnsieTcs Hagnuck Err, o603Havatowas,
YTO 3HAYEHUe yCTaBKMN NOXHO U 3annCb B NaMATb HE NPON3BOANTCS.

11) Ons TOro, 4toObl OBHYNUTL CYETYMK MOTOpecypca, HeobXoOauMMO, Haxo4sCb B
pexxume P, npu nosieneHun 71771, BBectn kog oO6HyneHna — OOO. lNocne aToro cYeTymK
MoTopecypca 6yaeTr o6GHyneH, m npu npocmotpe P (oToOpaXeHue 3Ha4YeHnsa cveTyMKa
MoTOopecypca), Ha nHamkaTope «3HAYEHUE» 6yayT oTtobpaxaTtbcsa Hynm — OOO.

12) B ycTtponctBe umeeTtcsa NyHKT mMeHi napona — [, (coctoawmm 13 Tpex umdp)
Maponb  cnegyetr  nNpuUMeHATb B Cnydasax  HeobGxoauMMOCTM  3aWwuTuUTbCAa  OT
HEeCaHKLUMOHNPOBAHHOIO OOCTyna K WU3MEHEHU yCTaBoOK. [1pM 3TOM MpOCMOTP YCTaBOK U
napameTpoB CETU N TOKOB ABUratenst AOCTYMNeH.
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B ycTtponctBe BBegeH TexHonorndeckun napornb 000 (Ha akpaHe M306pakeHOo eee).
[Mpn Takom napone yCTPOMCTBO HE WMeeT OrpaHMYeHUs Mo NPOCMOTPY MapaMeTpoB W
BBOAY HOBbIX YycTaBoK. [laponb npu 3TOM He 3anpawwwmBaeTtcs. Jluuam, KOTOpbIM  He
TpebyeTca 3awmta OT WU3MEHEHWA YCTaBOK, HACTOATENbHO PEKOMEHAYEM He BXOAWUTb B
AaHHBIM MYHKT MEHK WU He yCTaHaBnuBaTb Kakow-nmbo AOpyronm naponb, TakK Kak npwu
nocrniegylLwen CMeHe YCTaBOK YCTPOMCTBO MOTpebyeT BBECTU Mapofb, KOTOPbIA Obin
BBedeH. [lpu BBOOE CBOEro HOBOro naporsis, HeobxogMmo obecnevnTb ero COXpPaHHOCTb
N KOHUMAEHUMANbHOCTb ANs NOCMeaylLwero N3MeHeHns YCTaBOK.

5 PA3MELWEHNE N MOHTAX

KoHcTpyKkums pene obecneynmBaeT YCTAHOBKY BbICTYNalOLWMM MOHTaXOM C nepegHuMm
npucoeanHeHneM NpoBOAOB.

Mecto ycTaHOBKM pene [O/MKHO ObiTb 3awumuieHO OT nonagaHus Bodbl, Macna,
3MYIbCUK, OT HENOCPEACTBEHHOIO BO34ENCTBUSA CONTHEYHOW paguaumn.

KoHTaKkTHble 3aXMMbl BHELLUHMX MPOBOAOB LOMMKHbLI NpeAycMaTtpuBaTth NpUcoeanHeEHne
ABYyX npoBogoB ceyeHvem 1,5 MMZ Unu ofHoro nposoga ce4veHuem 4,0 MMZ ¢ NOMOLLIbIO
BMHTOB M4.
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LuanazoHs Pewxum B
u3sMepeHus
usmeperue 1A
Kr=1- (0.999)4, A ® v
duckpemrocms 0,1 A Pexum b
- cboiwe 100A
' usmepeHue B
duck. - *1 A P
ALY
Pexum L
Ll | usmeperue IC
ALY
fuanazon usmepeHus Pexum R,
uameperue UA
ALY
(82..286)B, duck. *1 8
Pexum b.
u3meperue UB
ATY
Pexum L.
LI \usmeperue UL
ATY
Auana3son usmeperus Pexum F
Yyacmoma cemu
(495.505) u, duck. 0.1 u
ALY
Auanazon usmepenus Pexum P
(0..9.99)meic. 4, duck. 10 Momopecypc

PucyHok 6 - Anroputm pyHKLMOHMPOBaHUS pene 3awuTbl asuratena PAL-01-200
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> Pexum 1 > [uanasoH uMeHeHus
——5—>
Uom | |(727.. 22008, duck 18
ALY
> Pexum > [uanazoHs usmMeHeHus
—SK— - |
Uy 7 Upgy=127 B - (740 758)B, duck 1B
A (D v _Z Upon=220 B - (242..275)B, duck. 1B
> Pexum 3 > JuanazoHs umMeHeHus
—|<— - |
Uy 7 Uppy=127 B - (89..121)B, duck. 18
A q> v _Z Upon=220 B - (154..209)B, duck. 18
> Pexum Y > Auanazon uMeHeHus
——<— P’ |
7 7
ALY
> Pexum 5 | 2 Auanazon usmeHenus
HoM duck. 0.1 A
ALY —
| 4 Pexum & > Auana3zoH u3MeHeHus
—<—> / |
~ (20.85)% 1, duck. 1 %
ALY
> Pexum 1 > Auanazon usmenenus
—SK— / |
rEPEr || (11.20) o duck. O1
ALY
> Pexum 8 > JuanazoH usmMeHeHus
/ [*) 0, |
ACUM L (2055)/3470& ouck. 1 %
ALY
Pexum 9 | 2 Auanazor U3MEHE'HU)7|
—>
7‘3A/7 (1..10)c, duck. 1c
ALY
Pexum d > Auanazon usmenenus
JALXX (1..255)c, duck. 1 ¢
ALY
Pexum E > Auanazor U3MEHE'HU)7|
Fsngnr (0..255)c, duck. 1 ¢
ALY
: Pexum G > Auanazor U3ME’HE'/-/UH|
/705/770/7/7’6/5’ MK /[75}, duck. 1
ALY
Pexum F > AuanazoH U3MEHE’HUH|
> O0HY/IeHue pecypca (111—000)
A v
. Pexum 1 > AuanazoH U3ME’HE’HU)7|
11apo/e (000...999)
|
o -
P Err
T__T‘ aao [ EAlgoo A gD
v Lo, v e, v /.
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6 TPEBOBAHUA BE3OINACHOCTH

KoHcTpykuua pene obecneynBaeT 6e30nMacHOCTb OBCNYXMBAHUA B COOTBETCTBUM C
FOCT 12.2.006-75 n aBsndetca noxapobesonacHon. 1o cnocoby 3awmTbl OT NOpaXeHus
3NEeKTPUYECKMM TOKOM pene cooTeeTcTBYIOT kraccy 0 no FOCT 12.2.007-75.

okcnnyaTtaumsa n obcnyxvmeBaHue pene paspellaeTca nviuam, npoweawmm cneynanbHyo
NoAroTOBKY M O3HAKOMUBLLMMCS C HACTOSALLMM NacrnopTOM.

CteneHb 3awmtbl obonouykon pene — IP 40 [OCT14255-69, crteneHb 3awwuTbl
KOHTaKTHbIX BbiBoAoB — IP 10 TOCT14255-69.

MoHTax n obcnyxmnsaHue perne AOMKHbI MPOM3BOAUTLECA B 00ECTOYEHHOM COCTOSHUM.

3anpelaeTcs cHUMaTb 060NOYKY C pene, Haxoasawmxcsa B paboTe.

7 TEXHWYECKOE OBCNY>XWBAHWNE
7.1 TexHu4eckoe obcnyxmnBaHme yCTPOMCTBA BKITOYAET:

-NPOBEPKY Npn NepBoOM BKITHOYEHUN;
-nepnognyeckme nNnpoBepPKN TEXHNYECKOIro COCTOAHNUA.

7.2 [MpoBepKy nNpu NepBOM BKMHOYEHUN NPOU3BOAAT B COOTBETCTBMU C pas3gesiom
3.2 [aHHOro pykoBoACTBa Mo aKcnnyataumn.
7.3 [Mepuognyeckne nNpoBEPKN TEXHMYECKOTNO COCTOSIHUA NPOBOAAT yepes3 3-6 ner.

[MepByt0 NepuoanYecKyo NPOBEPKY PEKOMEHOYyeTCs NPOBOAUTb Yepes3 rof nocre BeoAda B
akcnnyaTtaumio. B 06bEM nepruoanyeckon NpPoBEPKN BKKOYAKOT BHELLUHUA OCMOTP, MPOBEPKY
MEXaHMYEeCKOro KpensieHUs 3fIEMEHTOB, 3aTsXKKYy BUHTOBbIX KITEMMHbIX coeguHeHun. O6bEM
9NEKTPUYECKNX UCMbITAHUI BbIMNOSTHAIOT B COOTBETCTBMM C PyKOBOACTBOM MO 3KCNyaTauumu.

7.4 O6cnyxmMBaHMe  BHELWHUX TOKOBbIX TpaHcoOpmMaTopoB MNpoOBOAUTbL B
COOTBETCTBUMN C TEXHNYECKON AOKYMEHTaUnen Ha AaHHoe usgenve.

8 XPAHEHUE N TPAHCNOPTUPOBAHUE

Pene B ynakoBke NpeanpusaTUA-U3roToBUTENSA OOIMKHbI XPAHUTLCS B OTansMBaemMblX U
BEHTUNMPYEMbIX XpaHunuwax npu temnepatype ot 5 ao 40°C n oTHOCUTENBHOW BNAXXHOCTU
He 6onee 80 % npu Temnepatype 25 °C npu OTCYTCTBUM B BO34YyXE arpeCcCuBHbIX MPUMECEN.

YcnoeBua XxpaHeHust pene B YMNakoBKe W3roTOBUTENS [OOMMKHblI COOTBETCTBOBATb
ycnosusim xpaHeHna 1(J1) no FOCT 15150-69.

[onyCTuMbI CPOK COXpaHAEMOCTU B yNakoBKe - 2 roga.

YcnoBus XxpaHeHus pene, BMOHTMPOBAHHBLIX B annapaTypy, He OOMXKHbl OTNM4aTbCs oT
yCIOBUW 3KCrryaTauum.

Ycnosus TpaHCNOPTUPOBAHUS perie B ynakoBKe NpeanpuaTus U3roToBUTENS:

o B 4YacTM BO3OEWCTBMA MexaHumdyeckux paktopoB — kateropus C no
FOCT 23216-78;
o B YaCTW BO3OENCTBUSA KNMMATUYECKUX (PaKTOPOB BHeLlHen cpefbl — kateropua C

no NOCT 15150-69, npu aToM TemnepaTypa OKpyxarwLlen cpefbl Npu TPaHCNOPTUPOBKE B
npeaenax ot muHyc 40 go nntoc 55 °C.

Mpn 9TOM ynakoBaHHble pene [OMKHbl ObiTb 3alMuieHbl OT HEenoCcpeaCTBEHHOro
BO3ENCTBUA CONMHEYHOM paanaumm n atmocdepHbIX 0CaLKOB.

Pene, npegHasHadeHHble ONs NPSIMOro 3KCnopTta, B CreuvanbHOM ynakoBKEe, MOXHO
TPaHCNOPTUPOBAaTb MOPCKUM TPAHCMOPTOM G€3 OrpaHU4YeHus pacCcTosHUA C cobnogeHnem
YKa3aHHOW Bbille 3aliMThl OT BO3AENCTBUS KIMMATUYECKMX (DaKTOPOB.

[Mpn TpaHCNOPTUPOBAHUM PENe B YCIOBUSAX, OTIMYAIOLLMXCA OT YCITOBUIA 3KCMyaTaumm,
OHW OO0SMKHbI ObITb CHATHI M YNakoBaHbl B YNAKOBKY NPeanpuUATUS-U3roToBUTENS N 3aLULLEHbI
OT BO3ENCTBUSA KNUMaTUYeCKnX (pakTopos.
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9 KOMIIEKTHOCTb

B KoMnnekT nocTaBKu BXOAUT:
PENE 3ALUNTBI ABUFATEIIS ...ttt et ettt e e e et e et et e e e e e e e e e e e e e e e eaeaenas 1 WwrT;
PYKOBOZACTBO MO AKCIITYATALIMM .. .uenieittiiis eeeeeteit et e e e e et e e e e e e e eneaeeeaenaes 1 Wwr.

10 CBEAEHNA OB YTUITM3ALNA

Mocne oTkasa pene (He noanexallero PpeMOHTY), a Takke OKOHYaHUS cpoka CryxObl,
ero yTUnnsmpytoT.

OcHOBHbIM MeTOAOM yTunu3aumm aBnsetca pasbopka pene. [lpu pasbopke
uenecoobpasHo pa3genaTb MaTepuansl Ha rpynnel. I3 coctaBa pene nognexaT yTunmnsaumm
YepHble W LUBETHbIe MeTansbl, NracTtmacchl. YepHble meTannbl Npy yTunusauumn Heobxogmmo
pasgensiTb Ha CTanb KOHCTPYKUMOHHYH U 3NEKTPOTEXHUYECKYHD, a LBETHble MeTannbl — Ha
MeAb W cnnaBbl HA MEQHON OCHOBE.

YTunusauma LOfmKHa NPOBOAMTLCA B COOTBETCTBMM C TPeOOBaHWSIMM pervoHanbHbIX
3aKoHOOATENbLCTB.

11 TAPAHTUN U3TOTOBUTEJA

M3rotoButenb rapaHTMpyeT CcoOTBETCTBME perne TpebosaHuam TY npu cobnogeHum
noTpebuTtenem ycrnoBun TPaHCNOPTUPOBaHUS, XPaHEHUS U 3KCNyaTaumm pene.

[[apaHTUWHBLIN CPOK 3KcnsyaTauuu 2,5 roga B npegernax rapaHTUMHONO CpoKa XpaHeHus
CO OHS BBOAA perne B aKcnnyaTaumio.

[[apaHTUNHLIN CPOK XpaHeHna 3,5 roga oT AaTbl N3rOTOBEHUS Pene.

12 CBUAETEJNBCTBO O NPUEMKE

Pene P[AL-01-200 npoBepeHO MO nporpamme nNpPUEMO-COATOYHbIX WCMNbITaHUN,
cooTtBeTcTBYET TY ¥Y31.2-22965117-004-2005 1 Nnpn3HaHO rogHbIM K aKcnnyataumu.

KoHTponep [ata

Wtamn OTK
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NPUNOXEHME A
3anncb 0603HaYeHMs pere Npu 3akase U B JOKYMEHTaUMK ApYroro nsgenus

B 3akase Ha pene [OMmKHO OblTb yKasaHo:
HaVMeHOBaHWe 1 TUN pene;
KMUMaTUYeCKOe MUCTONMTHEHUE U KaTeropusi pasmMeLLeHus;
HOMWHamNbHOEe HanpsHKeHUe N YacToTa;
HOMEP TEXHUYECKMX YCITOBUIA.

Mpumep 3anucun obosHaveHus pene POLL-01-200 npu 3akase 1 B AOKyMeEHTauUuun Apyroro
n3nenus:

«Pene 3awunTtbl guratens PAOL-01-200 Y3, 3x(127/220), 3x(220/380) B; 50 'y,
TY ¥31.2-22965117-004-2005».
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OTNUYUTENBbHBLIE XAPAKTEPUCTUKN UCMNONHEHUA POL-01

UcnonHeHun

®YHKLMU YCTPONCTB 050 | 051 | 052 | 200 | 201

PYHKLUMMU 3aLUMTbI

HomunHanbHble TokK, A 1-500 | 1-500 | 1-500 | 1-20 | 1-20
OTKnoYeHNe Npun Nneperpyske rno ToKy ABuraTens + + + + +
OTkntoyeHne npu paboTte anekTpoaBuraTens c + + + + +
Hegorpy3kom (Mo cyxomy xoay)

OTkntoyeHne npu paboTte anekTpoaBuraTens c + + + + +
HeZoNyCTUMOW aCUMMETPUEN TOKOB

OTKnoYeHne npu NpesbllleHnn nutatowero U + + + + +
OTKNoYeHne npu NOHMWXeHUN nutarowero U + + + + +
3anpeT BKAYEHNS NPU HENPABUIIbHOM + + + + +
yepegoBaHun gas

3anpeT BKAYEHNS NMPU HApYLLEHUX U30NALUK + + +
anekTpogsurartens

3anpeT BKOYEHNSA NPU 3anmnaHmm KOHTaKTOB + + +

nyckatena Uunnm KOHTakTopa, Uin yTe4dke Toka 4yepes
KOHTaKTOp WU nycKkaTtesb

OrpaHun4yeHne konuyecTsa NOBTOPHbLIX MYCKOB + + + + +
anekTpoaBurarens

CepBUCHbIe (hyHKLUN
LinppoBas nugukaums pexmmon paboTbl + + + + +
CyeTunk  MOTOpecypca  anekTpoasuratens c 10 10 1 10 10
ANCKPETHOCTLIO yac yac MUH yac yac
M3mepeHne Tekymx OenCTBYOWMX 3Ha4YEHNN TOKOB + + + + +
no gpasam
M3mepeHne  Tekywmx OenCTBYHOLMX  3HAYEHUN + + + + +
HanpsXXeHu rno gasam
NHankaums 4acToTbl NUTalOLWEN CeTu + + + + +
KButnposaHue + + +
[Maponb + + +

OTNUYUTENIbHBIE XAPAKTEPUCTUKU MOAENbHOIO PAOA POL

POL03 | POL-04 | PAU-05 [ PAL-06

3awuTa 3awuTa
YHUBEpP- | YHUBEp-

aBurate- | gBuraTe-
canbHas | canbHas

nen nen
3awmTa | 3awmTta
HacocoB HacocoB

®PyHKUMM yCTpONCTBA

PYHKUMM 3aUTbI

HomuHanbHble Tokn, A 1-1000

OTkntoveHne npu 6r1O0KMpoOBKE poTopa + + + +
OTkntoYeHne Npu neperpyske no ToKy + + + +
OTkntoveHne npu paboTte apuraTens c + + + +
HeOorpyskom

OTkntoveHne anekTpoasuraTens npu + + + +

NPEeBbILLIEHNM YPOBHS TOKa YTEYKM HA 3eMITHO
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PLI-03 | POLI-04 POL-05 POLI-06
§ yHUBEp- | yHUBED- 3awmTa 3awmTa
DyHKUUKM yCTpOUCTBA ABurate- | gsuraTte-
canbHas | canbHas g g
3awmTa | 3awmTa nen nen
HacoCoB HacoCcoB
OTkntoveHne npu paboTe apuraTens c + + + +
HeonyCTUMOW aCUMMETPUEN TOKOB
OTkntoveHne nNpu npeBbleHnn nuTatowero U + + + +
OTknoYeHne npu NOHWxeHnn nutarowero U + + + +
3anpeT BKMYEHUS MPU HENPaBUIbHOM + + + +
YyepenosaHUn a3
3anpeT BKAYEHUN NPU HAPYLLEHUN N30NALMK + + + +
asurartens
3anpeT BKMYEHUS MNPy 3anunaHum KOHTaKToB + + + +
nyckaTensa unm KOHTakTopa, Unn yTevke Toka
Yyepes KOHTaKTOp WUnu nyckartenb
OrpaHnyeHne konnyecTasa NOBTOPHbIX MYCKOB + + + +
asurartens
OneMeHTbl aBTOMaTUKKU
HenocpeacTBeHHOe n3MepeHue TemnepaTtypbl + + + +
anekTpoaBuraTesnsi BHELWHUM UHTerpasibHbIM
AaTynKom TemnepaTypbl
MogkntoyeHne JaTyMKOB YPOBHS XUAOKOCTU B + +
pe3epByape
MogkntoyeHne gaTtymka «Cyxoro xoga»
Jlornyeckmne Bxoabl U BbIXoAdbl AN + +
aBToMaTu4eckoro seoaa pesepsa (ABP) u
OVCTaHUNOHHOIO yrnpaBneHus
CepBuUCHbIe (pyHKLUN
LUndposasa nugmkaums pexmmon paboTbl + + + +
Bbixog nHgukatopa neperpyskm noToky + + + +
YnpasneHve gBuratenem no BpeMeHun CyToK +
CyeTumk MoTOpeECypca asuraTens + + + +
M3mepeHne TekyLmx eNCTBYIOLNX 3HAYEHUN + + + +
TOKOB Mo dpasam
M3mepeHune TekyLmx AeNCTBYOLWLNX 3HAYEHUN + + + +
HanpsXeHun no dgasam
MHankauus 4actoTbl NUTAKOLLEN CETU + + + +
M3mepeHune TekyLien MOLHOCTKN aABuraTens + + + +
M3mepeHune cos ¢ asuraTens + +
BcTpoeHHbIn nHtepdenc RS-485 + +
CoxpaHeHne B 9HEpProHe3aBUCMMON NaMATH + +
XPOHOJSIOrMYyecKom nocrniegoBaTesibHOCTU
npounsowenwmnx codbitum (4o 100 cobbiTnin)
KOHCTpYKTUBHOE UCNOSIHEHNE
YTonneHHoe + + + +
BbicTynatowee + + + +
21
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NMPOU3IBOOAUMAA MNMPOAYKUUA

& PEJIE BPEMEHU «PBLU», «BJl», «BC»

. O0OLEenpoMbILLIEHHbIE
. [na sHepreTukn
© PENEVHAA 3ALUUTA U ABTOMATUKA
«P31», «POU», «YKH», «YCOM»
« MunkponpoueccopHble yCTPONCTBa 3aLUNTbl 1 aBTOMATUKN
ons ceten 35-10(6) kB
« MukponpoLeccopHbie YCTPOMUCTBaA 3aLUMUThI
aneKkTpoaBuraTtenemn
. YCTpOMCTBA KOHTPOMSA UCAPaBHOCTU LiENeN
N3MEPUTESBHbBIX TPAHCHOPMATOPOB HaNpPsXKeHUs
. YcTpouctBa cbopa ANCKPETHbLIX AaHHbIX C nepegaden no
MODBUS RTU
& PENNE TOKA «Al»

© PEJIE HAMNPAXEHUA «HIl»

9 PEJIE KOHTPONA ®A3, n3ondauuu
U NMYNbCALUUU «EN»

o PEJIE NMPOMEXYTOYHbLIE U YKA3ATEJIbHbIE
«M3», «P3M»
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