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PyxoBoscTBO osib30BaTe A APEL-M-12BP-1000-3

1 BBenenue

Baaronapum Bac 3a mokynky ucrounuka nutanus cepun APEL-M-12BP-1000-3!

Topaosasn mapra. Bee Toproeie mapku APEL aBagrorcs 3akoHHON cOOCTBEHHOCTHIO HX BJIAIEb-
1EB.

Aemopckoe npaso. JlaHHass MHCTPYKIUS W BCe COMEPIKAINAsICA B Hell MH(MOpMAIUS 3allUIIeHbI
aBTOPCKUM IIpaBoM. Hacrogdimee pyKOBOJICTBO II0JIH30BATEs IPEIHASHAYEHO JIJII O3HAKOMJICHHS C
HCTOTHUKOM 3JIeKTpornuTanus (B ganbHeifiem UIT) u ycraHaBiImBaeT MpaBuWia SKCILIyaTAIUH, CO-
OJIr0/TeHIe KOTOPBIX 00ECIeINBALT er0 MOJIeP:KaHne B MOCTOAHHON TOTOBHOCTH K JeHCTBUIO.

2 Hasmauenue

Ncrounuk APEL-M-12BP-1000-3 mpenaasHadeH /s 9J1eKTPOIUTAHAS PErYJIHPYEMbIM HAIIPSIZKe-
HHEM MOCTOSTHHOTO ¥ MMITYJIBCHOIO TOKA MAIHETPOHHBIX pacubLinTe bHbIX cucteM (MPC) wmomrno-
cThio 710 12,00 kBT, HCToIb3yeMBIX B TPOTEccaX BAKYYMHOTO HAHECEHUsT TOHKOIIEHOTHBIX TOKPBITHIA.

OrnuanTebHOM 0c00eHHOCTHIO HCTOIHUKOB cepunt A PEL-BP sBjigercst TO, 9T0 MArHETPOH 3alld-
TBIBAETCSA HE OTPHUIATEIbHBIM TOCTOSHHBIM HJIM UMITYJILCHBIM TOKOM, a OUIOJAPHLIM aCCUMMETPIY-
HBIM TOKOM. 10 ecTh, OTpUNATeTbHBII TOK MO-TTPEZKHEMY MUTAeT MAarHETPOH B MOMEHTHI PACIIBLIEHUS
MaTepHaJa MUIIEHH, & MOJOXKHUTE/JbHBIH TOK — B MOMEHTHI JAyrooOpa30BaHMs WJIM Iay3ax MexKIy
UMITYIbCAMHU, B 3aBHCHMOCTHU OT PeyKUMa pabOThl UCTOYHUKA MUTAHUS, YTO IPUBOIUT K CHATHIO 3a-
PSJ0B C MOBEPXHOCTU MUIIEHH B PEAKTHBHBLIX ITPOIECCAX U YyMEHBIIAET BEPOSTHOCTH 00pPa30BaHUSA
JYT.

VCJI0BUS IKCILTyaTAIAN:

® TeMIepaTypa OKPYZKalomero Bo3ayxa oT mwioc 5 10 mwioc 30 °C;

® OTHOCHTEILHAL BAAXKHOCTH BO3ayxa 10 85 % mpm temneparype mwmoc 25 °C;

® KOHJICHCAT He JOMYCKAeTC.

WII nzroTosjen B 19-110iMOBOM KOpIIyce /I YCTAHOBKH B TeJIeKOMMYHUKAITMOHHYIO CTOUKY WJIH
mKad U MOXKET IKCILIYATHPOBATHCS B COCTABE BAKYYMHBIX HAIBLIMTEIBHBIX YCTAHOBOK, & TaKKe B
HAYUYHBIX 1EJIX IIPU UCCJICJOBAHUY BAKyyMHBIX Pa3pPsJiOB.

3 bes3omacHOCTh

Yceranasausaiite VI TOTbKO B 3aKPBHITBIX MOMEITEHHAX C KOHTPOJHPYEMOM TeMIepaTrypoil u
BJIAYKHOCTBIO BO3/IyXa.
[lepen BKIIOUEHHEM B CETh HEOOXOAMMO 3a3eMJIUTH KOPIYC NMPUOOpa depe3 KJIeMMy Ha 3aJiHei

nanesn VI, obo3HadeHHY IO 3HAKOM ‘b Jepes IIPOBOJL 3a3eMJIEHUs CeTeBOro KabeJis.

[Ipu obciy:KMBaHUU W pPEeMOHTe HpuOOpa He IOIYCKAeTCs COINPUKOCHOBEHHE C TOKOBEILYITUMH
snementamu, T.K. B VI Ha cereBoM pazbeme umeercsd nepemennoe natpsizkenue 380 B u dunossiproe
aCCUMeTPUIHOE BBIXO/IHOE HanpsizKeHune aMiinTy o ;o 1000 B.

Samena 6JI0KOB, y3JI0B J0JIKHA MPOU3BOUTHCA TOJBKO B 00ECTOYEHHOM COCTOSIHUU B COOTBET-
CTBUU C YKa3aHUSIMH HACTOSINErO PYKOBOJICTBA.

Ob6cayxuBars VIl 1 BRITOIHATH PEMOHTHBIE PADOTHI JIOIXKEH TOJIHKO KBAJHMUIMPOBAHHBIH CIIe-
HUAJUCT.



PyxoBoscTBO osib30BaTe A APEL-M-12BP-1000-3

4 CocTaB

B cocTaB KoMILIEKTa HCTOUYHUKA, BXOIOUT:

ucrounuk nutanusg APEL-M-12BP-1000-3 (1 cutosoit 610K );
KabeJib JIJIs TTOJKJII0UeHns K TpexdasHoil nuratomieil cetn (3 MeTpa);
KabeJib JiIst TTOJIKJIIOYeHUsT HArPpy3Ku (3 Merpa);

PYKOBOJICTBO T10JIb30BATEIS.

5 Ilpunnun neiicTBud

McTouHMK NUTAHKS OCTPOEH MO CXeMe PEe30HAHCHOIO WHBepTopa (CM. puc. 1), mpeobpasyromiero
HAIpsi’KeHNe CeTeBON YacTOTHl B peryampyemoe BoIxoqHOe Hampszkenue. VI moxker paboTaTh B pe-
JKUMaxX CTabu/in3amnuy HANPSAZKEHUs], TOKA, i MOIHOCTA. OTInIuTe/ IbHONl 0COOEHHOCTHIO JTAHHOTO
UTI siBiisteTcst yMeHbIIEHHOE BpeMst cpabaThiBaHus yro3amuThl (He Goee 1 MKC).
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Puc. 1 — Crpykrrypras cxema ncrounnka mutanng APEL-M-12BP-1000-3.

Bxonnas nenb koMMyTHpyeT TpexdaszHoe HalpszKeHne Ha OJI0K BBITPAMUTEIA, 3alUThIBasd KOH-
TPOJITIEP U CUCTeMY OXJazKjaeHud. [[7d naaBHON 3apdA/IKH BXOMHON €MKOCTH MHBEPTOPA BKIIOUEHUE
OPOXOJINT B JIBa dTala. Ha mepBoMm 3tare eMKOCTh 3apsizKaeTcs depe3 OrpaHuYUTeTbHOEe COTPOTUBIIe-
Hue. Ha BTOpoM 3Tame orpaHMYINTebHOE COTPOTUBIEHNE TIYHTUPYETCS KOHTAKTAMU ITyCKATes.

Nuseprop upejcrasiisger coboil TPAH3UCTOPHBIH MOCT, IIPEOOPA3YIONIHil TOCTOSIHHOE HAlPSYKEHHE
HA BXOJHBIX €MKOCTSIX B MEPEeMEHHOe. DTO HAIPsKeHWEe MePeIaeTCs Yepe3 Pe30HAHCHYIO Telh Ha
HOBBITIAIONINH TpancopMaTop, KOTOPHIH BBITOIHAECT (DYHKIUIO TaJIbBAHHYECKON PA3BAZKH MEZKLY
BXO/IOM U BBIXOJIOM HUCTOYHUKA.

DopMuUpoBaTETh UMIYJIBCOB PEATU3YeT UMIYIbCHBIN PeXKUM PAOOTHI U OBICTPOE OTKJIIOYEHHE HC-
TOYHMKA ITUTAHUS OT MArHeTPOHA B cjiydae GpOPMHUPOBAHUS JIYIH.

Brok moszkura hopmMupyer uMIryabebl Hanpskenusd ¢ ammutyaoin 1000 B aig nnunuupoBanms
paspsjia MarHeTpoHa.

Paboroit Bcex 0J0KOB yIpaBisgeT KOHTPOJJIEP, ¢ KOTOPOTO MOMAIOTCS 3aJal0lue UMITYIbChl Ha
UHBEPTOP U (GOPMUPOBATENH UMITYTHCOB. KOHTpOIIEp TaKyKe MPUHUMAaET U Mpeodpa3yeT CUTHAJT 00-
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paTHOﬁ CBA3U JJIdA OCYIIECTBJICHU A CT&6I/IJ’II/IS&L{I/II/I MO HallPpA?>KEHWIO, TOKY HJIW MOIIHOCTHU U CUTHAaJI
3alllUThbl C BBIXOJHOI'O KJIOYa JJId HPHOCTAaHOBKH pa6OTI)I HHBEPTOPa H IIOCJEAYIOIIUM BbIBEICHH-
€M Ha IIaHeJJIb MHAWKAIIUU 4Yepe3 IJIaTy KOHTPOJLIEPA. CB4a3b KOHTpOJLJIEPpA € IIaHEJbIO YIIDaBJIECHHA
obecnednBaeT HHTEPaKTHUBHOE YIIpaBJieHUEe NCTOYHUKOM IIUTaHHWA.
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6 Texamueckme JaHHBIE

Taba. 1 — Texuwveckne xapakrepuctuku ncrounnka nurtanns APEL-M-12BP-1000-3.

ITAPAMETP

3HAYEHUE

BxojHO€e HanpsiKeHue

3x380 B, 50/60 I'ut

Makcumanbaasa moTpebigemMas MOITHOCTD

13,6 kBt

Jlnana3oH peryaInpoOBaHNs BBIXOTHOTO HAMPIZKEHUT

100 = 1000 B, ¢ marom 1 B

JlnanazoH peryjupoBaHUsT BBIXOIHOI'O TOKA

0,10 = 12,00 A, ¢ marom 0,01 A

JlnanazoH peryaupoBaHUsT BBIXOTHON MOIITHOCTH

0,10 = 12,00 xBr, ¢ marom 0,01 kBt

AMmnTya ToKa cpabaTBIBAHUS Ty TO3AIIATH]

30 A

[TossipHOCTH BBIXOAHOIO HAIIPSI?KEHH /TOKA

OUTIOIAPHAA ACUMMETPUIHAS

Tun BBEIXOIHOI'O HAIIDAZKEHM A

HUMITIYJILCHOE
II0CTOAHHOEe

Jnana3oH peryJIupoBaHUs YaCTOTHI MOBTOPEHUA NMITYJILCOB

1 =+ 100 kI'm, ¢ marom 1 kI'n

JlnanazoH pery/inpoBaHusd JJIMTE/TBHOCTU MOJ0KUTEIBHOIO M-
yAbCa

3 =+ 50 mkc, ¢ marom 1 MKC

Pexumul crabummzanun

HallpszKeHune, TOK, MOITHOCTD

OTkoHEeHNE cTabUIM3UPyeMoro mapamerpa’™

He 6ostee 3 %

Bpemsa peakiun ma nyrosoit mpoboit

1 MkcC

Nuunuuposanue paspsaa (momxur)

ecth, 1000 B

[lepexkatouaTesns BLIXOTA

€CThb, 3 KaHaja

Brokuposounbit Bx0oT €cTh
Nuankatms KK-mucmmeir
OxyaxK aenne BOBIYIIIHOE
Kopmyc 4U

Macca, e 6ostee 33 xr
Nurepdeiic yaaseHHoro ymupasieHus RS-485
IIpoTokos yaameHHOro yrpaBaeHus RTU ModBus

* — mng pmamasona 10 + 100 % oT MakcHMaIBHON BEIMYMHBI YCTABKH.
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7 OO1mue yka3aHUd MO BBOJIY B 3KCILIyaTaIIUIO

7.1 PacnmakoBbIBaHUEe U IIOBTOPHOE yHaKOBLIBaHUE

OTKPBITH BEPXHIOIO KPBIIIKY TPAHCIOPTHOIO SIMUKA, BBIHYTH UCTOYHUK MUTAHUS. JKCILIYyaTAIlN-
OHHAs JOKYMEHTAIUS W CUJIOBbIe KaDeIn YI0KEHBI BHYTPU TPAHCIOPTHOTO SAIUKA.

[TpoBepuTh KOMILIEKTHOCTH coriacHO pasjeny 4. Ilyrem Brernnero ocmorpa yoeuThes B OTCYT-
cTBUE J1ePEKTOB U MOJOMOK.

[Ipu mosropHoOit ynakoske UMII BMecTe ¢ cuaoBbIME KabeasdMU U IKCILIYATAITMOHHON TOKYMeHTa-
el yIIaKOBATh B MOJIUITAICHOBYIO IIJIEHKY M MTOMECTUTH B TPAHCIIOPTHBIN AIIUK.

AMOPTHUBUPYIOIIIM MaTepUaaoM B TPAHCIOPTHOM HAINIAKE CJIYKAT MPOKJIAJKA U BKJIAIBIIN U3
ro(ppupoOBaHHOTO KAPTOHA WU TEHOILIACTA.

7.2 Ilopsa10K yCTaHOBKH

[Ipu BHEITHEM OCMOTPE HEODXOJUMO HMPOBEPUTD:

KOMIIJIEKTHOCTH, COTVIACHO pasjiey 4;

OTCYTCTBUE BUJUMbIX MEXaHUYECKUX [IOBPEIK/IEHUIT;
HaJ/IMYde U NPOYHOCTDh KPEIJIEHUS OPIaHOB yIIPaBJIEHUS;
YHUCTOTY THE3J, COeJINHUTEJIENl N KJIEeMM.

7.3 IloaroroBka K pabore

[Tepes HauaI0M pabOTHl BHUMATEIBHO H3YYHTHh HACTOSINEE PYKOBOICTBO, a TAKyKe O3HAKOMUTCS C
PACIIOJIOKEHNEeM W Ha3HAYEeHHEM Pa3zbeMOB, OPraHOB yIPABICHNS W KOHTPOJS Ha MepeaHeil n 3aaHei
nanessix npubopa (1. 8.2). Pacnosoxursh npubop Ha pabodeM Mecte, 0beciednB yao6¢TBO pabOThI U
YCJIOBHUS €CTECTBEHHOW BEHTHJISIIUN.

Veranosurh apromar “Cerb” Ha 3aHel HaHe i U TyMOJep Ha HepeHeil HaHeJ B HUZKHee 10JI0-
JKeHne (BBIKJL.).

3azeMuTH KOPITyC MpUOOpa depe3 KJAeMMY 3a3eMJIeHHs Ha 33 /Hel TaHe/ .

[loakarounTh ceTeBoil 1 BBHIXOIHON KabeIu K pa3beMaM 3ajHeill maHeJu mpudopa.

!!' BaykHO TIOMHUTB: IPOBOJ «-+» 3a3€MJIeH BHYTPH NCTOYHUKA NMUTAHUS HA KOPMIYC.
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8 Ilopsagok padboThl

8.1 IloaroroBka kK pabote

ABromarndeckuii cereBOil BBIKJIIOYATEb U CETEBOH TyMmMOJep IOC/IeJI0BATEIbHO YCTAHOBUTE B
BepXHee MOJI0kKeHne (B MOJOKEHNe «BKJIIYEHO» ). BIOK BKIOUYNTCS, 3apaboTaeT cucreMa OXJIazxK/e-
uus, 2KK aucrieit 3acBeTuTcst n Ha HEM TMOABUTCSI TpUBETCTBHE. /laiee, KOHTPOJLIED TepeiieT B pe-
JKUM camoTectupoBanus. [locie mpoBepku HACTPOEK KOHTPOJLIEp OJI0Ka MPOCUTHAJIUZUPYET 00 STOM
KOPOTKHM 3BYKOBBIM CHTHaJIOM. Bo BpeMms camMOTecTHpOBaHHWS BCe WHINKATOPHI TepeIHell maHe/ n
3aropsTcs OTHOBPEMEHHO H IOTacHYT, KpoMe HHANKATOpoB rpynnbl «STATE», gacTh U3 KOTOpBIX
yHOpapdgeTcd anlapaTHo.

[Tocsie camoTecTupoBaHUS Ha JAUCILIEe OTOOPA3ATCA TTapaMeTPhl U MOYKHO ITPUCTYTIATH K HACTPOii-
ke. HacTpoiika ocyniecTBsieTcs ¢ MOMOIIBI0 PYUKH U KHOIOK HaHeH yrnpaBieHus (CM. pasmen 8.2).
[Tocne HacTpoiiKu mojada HANPAXKEeHHd Ha HACPY3KY ITPOM3BOAMTCSA HaxkaTueM KHOIOK «ON» u

«OFF>».

8.2 Pacriosio>keHmne m Ha3HAYEHNE OPraHOB yHPaBJICHUSA

{ MOIITHO CTh e @{F
 ToK } @[ i=
— HarnpspxeHN e b——o(D-{[LI=1 BEUH

MTOCT. Toxlﬂ_{ o
HUMITYJTbCHBIH =[]

IR
T

@emnM CTa6l/IJ'II/I3aLII/IIa

r-@e)KI/IM pa60TI>B

MODE IGNITION out

Ilepexnrouarens
BBIXO/1A

IepeGop
0TOOpakaeMbIX
HnapamMeTpoB

Puc. 2 — Ilanens ynpasiaenns HII.

Ha pucynke 2 npejcrasiena maness yrupassaenus I, a Takyke HEKOTOPBIE TMOSCHEHUS TIPH TIEPe-
METIeHNN MeXK Ty dKpaHaMu u mapamerpamu. HasHadeHne KHOMOK W WHIMKATOPOB OMMCAHO HUKE.

Ob6aacts REG. Tekymuii pexkum 0603HaUAETCS COOTBETCTBYIONIUM UHIMKATOPOM: HATIPSYKEHHE
U, tok I, momraocts P. Knonka B JanHHOi KOH(MUTIYPAIIMHE BBIKJIIOUEHA, T.K. PEIKUMbBI IIEPEKII0YaI0TCA
aBTOMAaTHYECKH.

O6sacts MODE. Kuoukoil Bbibupaercs pexum paborTsl: mocrosiHblii ToK (uugukarop DC)
HWJIN UMITYJTbCHBI pekuM (neaunkarop JUL). Eciam ogud n3 pe:KMMOB He BKJIIOYAETCs, 3HAYUT OH He
IpeyCMOTPEH B JIAHHOM MCTOYHUKE MUTAHUS, €CJIU WHOe He YKa3aHO B pasziene 6.

Ob6maacts IGNITION. Knomnkoit BeiObupaeTcs pexkuM padOThl T'eHepaTopa UMITYIbCOB HWHHUIITH-
poBanus (mogzkura) paspsia (Bki./Beiki.). Eciu uHIMKATOP TOPUT, TO TeHepaTop BKIHOYeH. Ecin
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reHepaTop MpPU HAYKATHW KHOMKH He BKJIIOYAETCsS, 3HAYUT OH HE TPEJYCMOTPEH B JTAHHOM UCTOYHUKE
HUTAHU, €CJIM UHOE He YKa3aHo B pasjese 6.

O6aacts OUT. KHonkoii BRIGHpAETCs BHIXOJ HCTOYHUKA TUTaHus: Borxoa 1 (nHaukaTop «As),
Beixos 2 (unaukarop «Bs), Beixog 3 (nngukaropst «A» u «Bs). lns nepexsodenuss HeoOGX0aumo
MIePEeBECTH UCTOYHUK MUTAHUS B BHIK/IIOUeHHOe cocTosiHue (HaxkaTh KHONKY «OFF»). Ecau nnnnka-
Topbl «A» n «By» moramensl, 370 03HAYAET YTO UCTOYHWUK MTUTAHUS HE 000PY/I0BAH MEPEKTI0TATEIEeM,
ecJIu MHOe He YKa3aHo B pasjese 6.

Ob6maactes Timer — o6acTh ylpapJeHHs TaiiMepoMm oOpaTHOTo oTcueTra. TaliMep BKJIIOYAECTCS H
soiksogaercs KHokoit «ON/OFF». Orcuer upoucxoaur toiabko korga UL riroden (1.e. mogaer na
HArpy3Ky Tpebyemoe HalpsizKeHne, TOK I MOIHOCTD). Korma Taiimep JocauTaer 1o HyJsIsi, HCTOYHUK
NUTAHWS BBIKJIIOYNATCS, T.e. TPEKPATHUT IMO/IaBATh HANPs’KEHWNe, TOK WJIH MOIHOCTH HA HATPY3KY,
a caM TaiiMep yCTAHOBHUT CBOE 3HAUYEHHE B UCXOJHOE cocTosnue. Ecam Bo BpeMs paboThl TaiiMepa
naxkara kHonka «ON/OFF», To TaiiMep 3alOMHHUT CBOE COCTOSIHUE W BBIKJIIOUATCA. OTCUET MOZKHO
BO300HOBUTH MyTeM TOBTOpHOTO Hazkarust KHonku «ON/OFF». IIpu naxkarun kuonku SET taiitmep
YCTaHABIUBAETCS B UCXOHOE COCTOSHUE.

Ob6aacte State. Oosacts cocrosausa. Uunukarop «RAMP» ykaswiBaeT Ha HECOOTBETCTBHE
TeKyIlel YyCTaBKM M BBIXOJHOrO 3Hadenns Oosee dem Ha 10%. Muaukarop «OVR» ykaswiBaer ma
HPEBBIIIIEHHE BHIXOJIHOIO TOKA MJIM HAIPSKEHHsS MaKCUMAJILHOIO 3HAYEHUS M BXOJ UCTOYHHKA, ITHTA-
Hug B pexkuM orpanndenus. Muaukatop «ARC» ykazbiBaeT Ha cpabaTbhiBacHUE 3aIUTHI 110 TOKY,
9TO MOYKET TOBOPHUTH O HAJMYHUN JyT'M WJIH KOPOTKOT'O 3aMBIKAHWUS HA BBIXOJE MCTOYHUKA TUTAHUS.

Nunukatopel «<ERR», <REM», «LINK». Nugukarop «ERR» curnaiuzupyer o Tom, 410
KOHTPOJIJIEp UCTOYHUKA IMUTAHUSA OOHAPYKUJ OMIUOKY M ero jiajibHeiiimasa pabora HeBo3MoxKkHa. VH-
qukaTop «REM» curHaimsupyer o 6J0KHPOBKE PYIHOIO YIIpaBieHns (BO3ZMOXKHO TOJBKO YIATeHHOe
yrpasyenne). Maaukarop «LINK» curnamusupyer o6 oOMeHe JTaHHBIME MeZKy HCTOYHUKOM MUTA-
Hus u cepsepom 1o nuporokosy RTU ModBus.

Pyuka ynpaBaeHus. C mOMOIIBIO PYyYKH OCYIIECTB/ISIETCS TEPEMEITeHIe TI0 SKPAHY U YCTAHOBKA,
napamMeTpoB. [Ipu HaXKaTum PydKN MPOUCXOIUT TEPEXO] B COCTOsTHNE W3MeHeHUs mapamMerpa. Buixosn
U3 9TOTO COCTOSHHUS OCYIIECTBJISETCS IPU IMOBTOPHOM HaxKaTHU Ha py4Ky. V3MmeHeHme HEKOTOPBIX
napaMeTpOB ITPOMCXOIUT HEOCPEJICTBEHHO IPH HAXKATHH Ha PYUKY € aBTOMATHYECKHUM BO3BPATOM B
COCTOSIHUE TEPEMEIeHUsl 110 IKPAHY.

Kuonka «DISP». C noMotpio KHONKH OCYIIECTBISETCS EPEKTI0IeHe Habopa 0TOOPaZKAeMBbIX
napamMeTpoB. Kciu npu HayKaTHH KHOTKY MEPEKTI0YEHUsT He MPOUCXOIUT, 3HAYNT Ha JAHHOM SKDaHe
HET JIONOJTHUTEJIbHBIX IIapaMeTpPOB.

Knonka «OPT». C moMoIpbio KHOIIKA OCYIIECTB/IAETCS IepexXo/l K IKPAHy ¢ JTONOJTHUTEIHHBIME
HACTPOIKAMH, KOTOPBIE OTHOCSATCS K BTOPUYHBIM (DYHKIMSAM UCTOUYHHKA MUTAHUSA: OOMEH JAHHBIMU
no nporokoay RTU ModBus, 6;i0kupoBka u up.

Kuonku «ON», «OFF». C nomompio kaonkn «ON» ucrounuk nutanns sriaogaercs, « OFF »
— BuIKJIIO9aeTcd. Cocrosinue onpejiensgercs mo uaaukaropaM Hajg KHonkamMu «ON» u «OFF». [lpu
HAJIMYUU IJIABHOTO CTAapTa B MCTOYHUKE MUTAHUSA, IPOIECC IJIABHOI'O BKJIIOUEHUS] CONPOBOXKIACTCH
MuranueMm uaaukaTopa « ON», a BbIKIOYeHUsS — MuranueM uHaukaTopa «OFF ».

Tymbaep «CeThb» — 1101aeT MUTAHWE B CHCTEMY OXJIAXKIEHUSI, KOHTPOJLIEP U JIP. BCOIOMOTaTe, b=
HbIE y3JIbI.

8.3 Ilapamerpnl 2KK-3kxpana

Ha pucynke 2 npeacrasieno uzobpazkenne zKK-skpana, Ha KOTOPOM IIPOHYMEPOBAHBI ITapaMeT-
pbl. Haznauenune nmapaMeTpoB ONKMCAHO HHUKe, B TaOJIUIE 2.
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Tabu. 2 — Onucanue Ha3HAUEHUS TAPAMETPOB SKPaHA.

Ne OIIMCAHUE

1.1 | YcraBka HANPSKEHU.

1.2 | YcraBka TOKA.

1.3 | YcraBka MOIIHOCTH.

2.1 | TekylIee 3HavUeHNE BBIXOTHOTO HampsiKerus: WII.

2.2 | Texymee 3nauenue cpeanero BoixogHoro Toxa NI

2.3 | Texyree 3uauenve cpeaneii Beixomuoi moraoctu NIT.

3.1 | HYacToTa OBTOPEHNUS BHIXOTHBIX UMITYJIBCOB.

3.2 | JInuTensHOCTh MOIOKUTETHEHBIX UMITYTHhCOB (MMITYJIBCOB TIEPEOIAPUBAHNS ).
TaiimMep 06paTHOTO OTCYeTa, (JACHI:MUHYTHI:CEKYHIbI ).

5 | Cueruuk Ayr wiam KOPOTKUX 3aMbikaawmii. [Ipurumaer 3uadenue (...65535. s cbpoca HeobXOAMMO
HaBECTU KypCOP U HAXKATh PYUKY, IIOCJE 9ero 3HaueHue cuerdnka craner paBubiM 0. Ilpu neperos-
HCHUUN CUHETYUKa OH O6HyHHeTCH aBTOMATUYCCKU.

6.1 | Cereroit agpec o mporokosy RTU ModBus: 1 ... 247.
6.2 | Cxopocts niepemadn ganubix 1o nporokoay RTU ModBus: 2400, 4800, 9600, 14400, 19200, 28800,
38400, 57600, 78600, 115200 Bog.
6.3 | Popmar 6a3el ganubix 1o nporokoay RT'U ModBus:
8s1 — 8 6ur gamubix u 1 CTONOBEBIH OuT;
8s2 — 8 6UT JAHHBIX U 2 CTOMOBBIX OUTA,;
8slodd — 8 6ur nanubix, 1 6ur yernoctu (HedeTHblit) u 1 cronoBblil GuT;
8slevn — 8 6uT maHHbIX, 1 6uT YerHocTH (YeTHBIH) u 1 cTONOBLII OUT.
6.4 | Uanukatop cocrosuug cetu ¢ mporokosoM RTU ModBus:
Offline — Her obMeHa JaHHBIMU.
Badline — Uner obMeH TaHHBIMHU, HO HEBEPHAS CKOPOCTH MEPEIAYN TAHHBIX WU HEBEPHBIN (hopmar,
nym poroxos uHe coorBerctByer RT'U ModBus.
LineOk — ObMeH TaHHBIX MEXK/Y CEPBEPOM M BCIIOMOTATETHHBIM YCTPOHCTBOM ITPOUCXOIUT IO MPO-
tokosryData RTU ModBus. Xoporme ckopocts nepegatn u popMar JTaHHBIX.
ConnOk — WUner obmen panubivu 1o npotokoay RTU ModBus.
7 | Merog 6y10kupoBKM:
Short — 6aokupopka M1l 3aMbikaHreM KOHTAKTOB Ha BXOJE.
Open — 6yiokuposka NI pazpbiBom menu Mexkly KOHTAKTaMU Jjist DJIOKUPOBKU HA BXOJE.
8 | Mnguxkarop Tuma ympaBaeHuUs:

Manual — Pyanoe unn ynanentoe ynpasienne uepes mporokos RTU ModBus;
Remote — Pyunoe ympasjienue 3a0/JI0KMPOBAHO, BO3MOYKHO TOJBKO VIAJEHHOE YIIPABJICHUE Uepe3
nporokos RTU Modbus.

NIl coxpanseT paboune HaCTPONKU IPU M3MEHEHHUN JIFOO0TO 13 MapaMeTpPoOB U BKJIWYEHUN
n Boikrouennn (Haxkarun xkaHonok ON/OFF). ITapamerp cumraercsi ”3MEHEHHBIM TOJIBKO
MOCJIe BBIXO/IAa U3 PEXKMMA PEJAKTUPOBAHUS MapaMerpa (MUrammuii Kypcop BBIKJIIOYEH).
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8.4 PacnoJjioxkeHune pa3beMOB U KJI€eMM Ha 3aJHell maHeJIn

Ha pucynke 3 nmpeacrasiaeno nsodpazkenne 3aaneit manean NIT.

( N\
@ TIT T1T1®
lLl lLl lLl Bubixo0d 3 (MuHyc)
Bbixo0 2 (MuHyc)
S Buixod (naioc)
Buwixod 1 (MuHyc)
D ABTOMaTHYECKUW 3eman (PE] -
BblKJIlOYaTeNb C
Bbixopn, LG

N J

Puc. 3 — 3aguas nanens UII APEL-M-12BP-1000-3.

8.5 YaJjieHHOe ynpaBJ/ieHUuEe UCTOYHUKOM MUTAHUSA

Vipas/ieHne HCTOYHUKOM MUTAHUSI MOYKET OCYIIECTBISATHCS JIOKAJbHO HJIH C YIAJEHHOTO IIy/IbTa
no naTepgdeiicy RS-485 wepes nporokon RTU Modbus. Tabsiumna perucTpoB n pacnnHOBKA Pa3beMOB
RS-485 mpeacrasiensr B npuiokennn 1.

8.6 BJIoOKMpOBKaA MCTOYHUKA MUTAHULA

Ncrounuk nuranusg umeer Bxo 010KupoBku. [Ipu cpabarbiBannm 6JIOKUPOBKH HA SKPAHE MOSB/I5-
ercs Haanuch Blocked m ncToOUHVK MUTAHMST BRIKIIOIAETCSI, eciu ObLT BKIIoYeH. Cxema OJI0KUPOBKA
nokasana B npuaoxkennu 1. Croco6 6JOKUPOBKH (M0 3aMBIKAHHIO WJIH PA3MBIKAHUIO IIETIH) 3a1aeTCsl
Ha dKpaHe JOMOJTHUTETbHBIX HACTPOEK.

8.7 Ilepekirodaresb BBIXOIOB

Bee momenn APEL-XXXX-2 ¢ mudpoit 2 B kKorme MapkupoBku mwin APEL-XXXX-3 ¢ nmudpoit 3
CHAOXKEHBI ITePEKIIUIaTeIeM BBIX0IA, UTO IMO3BOISET UCTOYHUKY MUTAHUs paboTaTh HA JBE WX TPH
HATPY3KH O0YEPEIHO. Y IPABJICHHE IePeK,/TI09aTe/IeM BO3MOKHO KaK C IIepe/iHeil maHe/im, Tak U y/1a-
sierno 1o porokoy RTU ModBus. [epektodenne MOXKeT OCYIIECTBAATHCA TOJIBKO B BHIKJIIOUYEHHOM
COCTOAHUUN.

9 KoucTpyKnug

Wcrounuk nurtannsg APEL-M-12BP-1000-3 BbIOIHEH B BHJE OTJIEJILHOIO IMEPEHOCHOTO OJIOKA.
DJeMeHThl KOPIyca OJI0Ka COeIUHAIOTCS MEXK/1e COOOI BHHTAMMU.
Yacruunas pazdbopka npubopa:

— OTKpPYTHTH 4 BHHTA Ha BepXHeHl KPBIIMKe 0JI0KA;

— IIpu HeO6XO,ZLI/IMOCTI/I JAeMOHTazKa beHKL[I/IOHaJIbeIX ¥Y3J10B BBIIIOJIHUTDL T€ 2Ke ,ZLeIU/ICTBI/IH C HUZK-
Hell KPBINTKOii 0JI0KA;

— cOOpPKY MPOU3BOJIUTH B 00PATHOM HOPHJIKE.
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10 ITouck HemcmpaBHOCTeIlA

He neiTaiiTech 00C/IyKUBATH JAHHBI UCTOYHUK MUTAHUS CAMOCTOSATEIHHO. PeMoHT nmpubopa 10.1-
JKeH MPOU3BOANTHCS KBAJUPUIUPOBAHHBIM TTI€PCOHAJJIOM.

YVoéenurech, 90 NpUOOP BHIKJIIOYEH W Kabesb MUTAHWS OTKJIIOYEH OT CeTH MePeMeHHOI0 TOKA.
[lepedenb BO3MOXKHBIX HEHCIPABHOCTEH M MHCTPYKIUU 110 X YCTPAHEHUIO IPUBEICHBI B TaOJIUIE 3.

Tabui. 3 — Bozmoxubie wHencnpasaoctu Ul u uHCTpyKIUMHU 110 UX yCTPAHEHUIO.

HENCIIPABHOCTD

OIINCAHNE

7KK-3xpan paboraer HEKOp-
pekTHO mau He paboraer co-
BCEM.

IMPUYMHA: 9M-nomexu, koaTakT obmiero nposozga B 2KK skpane ¢ kopiycom
npubopa.

PEIIIEHUE: ITpoeepnre 3a3emienue npubopa. IIpoBepbTe OTCYyTCTBIE KOHTAKTA,
9KPaHa € KOPIYCOM TyTeM IPO3BOHKH OOIIEro MpoBoja Ha IJIaTe KOHTPOJLIEPA
u KoprycoMm. OTKIIIOUNTE SKPAH OT KOHTPOJIJIEPA U MOBTOPUTE TPO3BOHKY. Ecm
KOHTAKT IIPOIAJ, TO OOl MPOBO 3aMBIKAETCsI HAa KOPILYC Yepe3 SKPaH mpudo-
pa, 9T0 HEOOXOAMMO YCTPAHUTD.

Munukarop mepeaneit manean
He paboraer

IIPYNHA: TlospexieHa nepeauss naHeb.

PEIIEHUE: /ns npoBepku pabOTOCITOCOOHOCTH WHINKATOPA BKJIIOUNUTE W BbI-
KJIo9nTe TyMOsep nurtanus Osoka. Ha srame camocrecTHpoBaHUsi KOHTPOJLIED
3a2KreT BCe WHAWKATOPHI 1 oracut ux. Ecim naaukaTop He 3aropurcs, 3HAYUT OH
HEHCIPABeH. 3a TAJIbHERIITNMI HHCTPYKIIUIMEU HEOOXOAMMO OOPATUTHCS K [TPOU3-
Bouresio. Takum 06pa3zoM Hesib3st TpoBepuTh uHAMKATOPbI rpyiibl «STATEs,
T.K. OHU YIIPABJISIOTCS AIMapaTHO.

IlocTosaEO TOPUT UHIUKATOP

«OVR»

IMPUYMHA: VcTouHUK BOIIET B PEXKUM OIPAHUYEHUST BHIXOTHOIO HADSIYKEHWS.
PEIITEHNE: B pexumve cTabuimn3annuyd HAIPSXKEHHS YPOBEHD 3aPAJIKH €MKO-
creii pOpMEUPOBATEIST MMITYJILCOB OrPAHMYMBAETCA HA ypoBHe ycraBku + 10 %
or ee Besmuunbl. [Ipu pabore Ha MasIbIX yPOBHSX HAIPSKEHUS [0 OTHOIIEHUIO
K MAKCUMAJIbHOMY BBIXOJIHOMY BO3MOYKHBI KDATKOBPEMEHHbBIE TePe3aPsiIKU, ITO
¥ TPUBOAUAT K OTKJIIOYEHUIO 3aPSAJIKN U BKJIOYEHUIO WHIUKATOPA.

B pexxume crabuiamsanuu TOKA WM MOITHOCTH YPOBEHb OIPAHWYEHUsT yCTAHAB-
JuBaercs Ha MakcuMyM. Eciim nHIMKATOD 3aropaercs, CJIe0BATEIHLHO, YCTABKA
[0 TOKY HJIA MOIIHOCTH HE MOXKeT ObITb IIOJy4YeHA HA JIAHHOU HArpys3ke, Jmbo
UCTOYHUK TMHUTAHUS HE MOIKJIOYEH K HArPY3Ke.

I1IOCTOAHHO TOPUT UHIUKATOD
«ARC»

IMPUYMHA: VcTouHUK BOIIET B PEKUM TPEBBIMEHUS] MAKCUMAJIBHOTO BBIXOI-
HOTO TOKA.

PEIITEHNE: [Tpu ¢popMupoBaHUE IyTH €€ TOK 3HAYUTEIHHO IPEBBIIIET CPETHIIT
TOK U MCTOYHUK PEArupyeT Ha [MPEBLIIEHNE TOKA 3AIUTHBIM OTKJIIOY€HUEM, 9TO
MPUBOIUT K CBEUEHUIO WHIUKATOPA.

Bo3MOXKHO CBedeHME WHIMKATOPA B PEXKUME KOPOTKOTO 3aMBIKAHUS HATPY3KH,
€CJIU JIJIS ITOTO TOCTATOYHO HAPSAXKEHUS HA EMKOCTSIX (DOPMHUPOBATE ST UMITY b~
COB.

B Tom cayuae, eciu MHAMKATOD IOPUT JIAXKe HA XOJIOCTOM Xo/e (Kabesb OTKJIIo-
4YeH O PAa3beMa) — ITO O3HAYAET HEUCIPABHOCTH (POPMUPOBATEIIS UMILYJIbCOB.
Baoky Tpeybercs peMoHT.

Coolrriennie HA SKpaHe
«EEPROM fail».

[MPMYMHA: Hacrpoiiku W11 nckaykeHbr 1 He MOTYT OBITh BOCCTAHOBJIEHHBL.
PEITEHUE: O6paTturech B CEPBUCHBIN EHTP WA K TPOUZBOIUTETIO.

11 Ob6cayKuBaHue

[IpodpumnakTraeckue paboTH JOIKHBI TPOBOAUTHCA He peske 1 pa3a B ro. s Hajge:kHoit paboThl
npubopa B T€YEHUH BCEIO CPOKA IKCILIyaTalllu, HeOOXO UMbl CJIe/1YIOIue BHAbI paboT:
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a) Oumcrka oT nbLan. [Ipn HHTEHCHBHOI paboTe 06s13aTEILHO TTPOBOANTCS pa3 B moJt roga. s
OYHCTKY ¢ OJIOKA CHUMAETCs BepPXHSA KPBINTKA W MTPOBOJIUTCS MPOIYBKA CXKATBIM BO3ILYXOM.
JInbo mpoyBKa OCYIIECTBIISIETCS Uepe3 pelleTKy mepeIHeil maHeu.

6) Buernuii ocMoTp cocrosinusi npubopa:

1. mpoBepka KpellleHdsl OPraHOB YIPAaBIEHHS W PEryJIHPOBKH, ILIABHOCTH WX JIEHCTBHUSA H
YeTKOCTH (DUKCAIUH;
2. IpOBEpPKa KOMILIEKTHOCTH IPpudOpa;
3. TMPOBEpPKa COCTOSHUS JAKOKPACOYHBIX U TATbBAHUYECKUX MOKPBITHIL;
B) OCMOTP BHYTPEHHEIr'o COCTOAHUA MOHTaXKa Y3JIOB TPOBOJUTCA TTOCJIC UCTEeUYEHUA I‘apaHTHfIHOFO
cpoka. IIpoBepsieTcss KpelieHne y3/10B, COCTOAHHE NAEK, YIAJAETCI TPI3b U KOPPO3Us.

15






PyxoBoscTBO osib30BaTe A APEL-M-12BP-1000-3

12 CBuaeTeanCTBO O MPUEMKe
Wcrounuk murtanus APEL-M-12BP-1000-3, 3aBoackoit HOMEp __ COOTBETCTBYET KOM-

JIEKTY KOHCTPYKTOpPCKOit moxkymentaruu TV 3416-001-71735573-2011 NTT APEL-M-12BP-1000-3 u

MpU3HaH T'OAHBIM K 3KCILIyaTalllH.

Jlara Boimycka " " 20 T.

[Moanucs / /

ML.II
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13 NnaTepdeiic ynpaBaeana RS-485

Unrepdeiic RS-485 mosposisier opranuszosarb yiaamentoe ympasiaenue I ¢ ITK/TIJIK mo mpo-
tokosy RT'U ModBus. /lajiee mpejicraBiena pacinHOBKa Pa3beMOB JJIsl y/IAJEHHOTO yIHPaBJIEHHS,
BO3MOZKHbBIE€ PEKUMBI ITepeJavIn JaHHbIX, a TaK2Ke Ta6J'II/H_[a PeErucTposB. HpOTOKOﬂ ABJIAETCA CTaHdapT-
HBIM 1 IOCTpoeH coriacHo cuemumpukanun « MODBUS over Serial Line Specification & Implementation
guide V1.0».

Tabui. 1 — Hasuauenue BRIBOJOB Pa3beMOB YIAJEHHOTO YIIPABJIECHUS.

BbBIBO/Jd | OBO3HAYEHWE | HASHAYEHUE
1 Line A RS-485 jinanss A 54321 54321
2 Line B RS-485 jinrns B
3 DKpaH RS-485 sxpan
4 Blk+ Baokuposka+ 9876 9876
5) Blk— Bokuposka—
6-9 — He mogxmtouens

Tabn. 2 — Hacrpoitka manasrx mgas nporokosa mepegaun RTU ModBus.

ITAPAMETP SHAYEHUE

CereBoil agpec 1...247

CxopocTh nepemgadn 1200, 2400, 4800, 9600, 19200, 38400, 57600, 76800, 115200
Pexxum mepenaun 8 buT JAHHBIX U 1 CTOTOBBIN 6UT;

8 6UT IMAaHHBIX U 2 CTOIOBBIX OUTA;
8 6ur janHbiX, 1 6ur yerHocru (HederHsiit) u 1 croiosbiit ut;

8 6ut ganubIX, 1 6uT YerHOCTH (YeTHBIH) U 1 cTOMOBLIN GUT.

Tab6s. 3 — ®uaru u peructpo! s yupasaenuns I

Peructp Onucanue A npec Tun | Muaox-ap | Illar | Jdunanason sHadenuii**
1 2 3 4 5 6 7
®Dgaru (Urenue u samucsk. Ilognep>kusatorca pyuknun: F1, F5, F15)
Coil ONOFF Bka./Beiki. 1 bl - - 0 — Brika;
1 — Bxkur.
Coil _StTimer Bku./Beiki. Taiimep 2 bl - - 0 — Brika.;
1 — Bxkur.

Coil RstTimer Coépoc Taitmepa 3 bl - - Ycranoska ¢iara cOpacsi-
Baer Taiimep. Puar ounIa-
€TCsl ABTOMATUIECKH TIOCJIe
coopa.

Coil IgnOn Bka1./Beiki. reneparo- 4 bl - - 0 — Bekia.;

pa MOJKHUTAMIIUX HM- 1 - Bxa.
IIyJIbCOB
Peructpsl BBoga. (Toabko urenne. Ilognep>kusatorest dyHknuu: F4)
IReg State CoCTOsAHHE HCTOIHUKA 0 (0x00) uil6 - - 0 — HopMaJIbHasA paboTa;
[THTAHES 1 — 3abs0KupoOBaH;
2 — omubKa IpH 3arpy3ke
HaCTPOEK.
IReg Res 3ape3epBEPOBAHO 1 (0x01) bl6 - -
IReg Voltage Brixoguoe — Hampske- 2 (0x02) uil6 1,00 B - 0...1000%*
HHE

IReg Current Brixouoit Tok 3 (0x03) uilé 0,01 A - 0...1200%*

IReg Power Brixogmas MOIMHOCTD 4 (0x04) uil6 0,01 xBr - 0...1200*

IReg Sec Taiimep:ceKyHABI 5 (0x05) uilé lc - 0...59

IReg Min TaliMep:MUHY THI 6 (0x06) uilé 1M - 0...59

IReg Hour Taiimep:gace! 7 (0x07) uilé 14 - 0..9
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Peructp Onucanue Anpec Tun | Muox-as | Ilar | Juanason sHadeHni**
1 2 3 4 5 6 7
Peructpsol xpaHeHnuss (Urenune u sanucse. Ilognep>kusatorest dyuknuu: F3, F6, F16)
HReg StabMode | Pexxum cTabuausanuu 16 (0x10) | uil6 - - 0 — cTal. HAIIPSIYKEHUST;
1 — crab. Toka;
2 — ctab. MOIIHOCTH.
HReg Voltage YeTaBKa HAIPSKEHUS 17 (0x11) | uil6 1,00 B 1 100...1000
HReg Current YcraBka TOKa 18 (0x12) | uil6 0,01 A 1 10...1200
HReg Power YcTaBKa MOIIHOCTH 19 (0x13) | uil6 0,01 kBt 1 10...1200
HReg Mode Pexxum paborst 20 (0x14) | uil6 - - 0 — pexKuM IOCT. TOK;
1 — UMIyIBCHBIA peKUM.
HReg Freq Ycraska wacrorsr mo- | 21 (0x15) uilé 1,00 xI'my 1 1...100
BTODEHUS HMILYJIHCOB
HReg Tau Veraska — gamrenbHo- | 22 (0x16) uil6 1,00 mkc 1 3...50
CTH IIOJIOZKUTEJIBHOT'O
HMILYJIbCA
HReg Sec Taiimep:cexyHabI 23 (0x17) | uil6 lc 1 0...59
HReg Min Taiimep:MUHY THL 24 (0x18) | uil6 1M 1 0...59
HReg Hour Taitmep:dacel 25 (0x19) | uil6 14 1 0...9
HReg RemCtrl Buokmpoeka pyasoro | 26 (0x1A) | uil6 - - 0 — paspereHo;
YIPABICHHS 1 — 3a6JI0KUPOBAHO.
HReg ArcCnt Cuerunx gyr 27 (0x1B) | uil6 - - urenue: 0...65535;
3amuck: 0 — co6poc.
HReg NOut Brixog 28 (0x1C) | uil6 - - 0 — Beixog 1 (A);
1 — Bexox 2 (B);
2 — Bexon 3 (AB).
*

*

cronbua "MHuoxuresan".

Blk:Short

— SHaA4Y€HHUE€ MOXKeT BBIXOOAUTH 3a yKaBaHHbIﬁ AnarmnasoH.

* — AJisl IepeBoJa B AHalla30OH peaJjibHbIX 3Ha4YeHUum HeOﬁXO,E[I/IMO AOMHO2KUTHb €ro Ha KOS(bd)HuMeHT nus

Blk:Open

-g

@
=
+

)5V

1
—J

Blocking chain

¥k

Puc. 1 — Cxewma nenmn 6mokuposkn APEL-M-12BP-1000-3.
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