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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUu U OOCAYKUBAHUS 3apsHO-BbINPSMUTENbHOIO YCTPOMCTBA,
MMeHyeMoro aaJjiee o Tekcty “T3Y”, “BoinpsaMuTesb” UK “yCTPOUCTBO”.

1. Ha3HayeHue

1.1 BeinpsMuTesnb mNpejHa3HayeH [ Ipeobpa3oBaHUsA Tpex(da3HOro IepeMeHHOIo
Halnps>KeHHWs B INOCTOSHHOe, peryJMpoBaHUA ero 3Ha4yeHUs /[Ji yIpaBJIeHHUS INpoLeccaMu
3apsaga akkymyasaTopHou 6atapeu( AB). PerysupoBaHue Hanpsi>keHUs] M TOKa OCYILECTBJISIETCS
3a CY4eT HM3MEHeHMUs yrIJa 3aJlepKKU OTIHUPAaHUA CUJIOBBIX THpPUCTOpPOB. He pomyckaerca
NMTaHUe NOTpebuTe el BBIXOJHBIM HanpsxeHrueM T3Y npu oTkaoueHHOU AB.

1.2 PerysvpoBaHMe HanpshKeHUs] HAa Harpyske OCyIeCTBJISA€TCS OJJHOBPEMEHHO 10 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.3 BeinmpsaMuTesIb MOXKeT IPUMEHATBCA KaK /I py4YHOT0 peryJIMpOBaHus HANIPSXKeHUs Ha
Harpyske, JAJs 4Yero IpeJjHa3HayeHbl KHONKW Ha TIepejHed mnaHeaud 1wwkKada, Tak U
JAMCTAHLMOHHOIO YIIpAaBJIEHUs B COCTaBe CUCTeMbl aBTOMAaTU3aLMHU. B kayecTBe ynpaBJAoILero
CUTHaJIOB MOXKHO IPUMEHUTh CTAaHJAPTHbBIA aHAJIOrOBbIM CUrHal 4...20 MA.

Komanpay paspemieHuss JJjisg paboTbl BBINPSAMHUTENS MOXHO I0JaThb KaK BPYYHYI C
IIOMOLIbI0 TYMGJIEpOB Ha JIML|€BOU MaHeJH, TaK U AUCTAHIIMOHHO, 3aMKHYB COOTBETCTBYIOIIUE
KJI€MMBI.

Bbi6op curHana ynpaBJeHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHpOBaHMUS.

1.4 BoinpsiMUTeb SIBJASETCS MUKPONPOLLECCOPHBIM MNPOrpaMMHUPyEMbIM YCTPOUCTBOM.
Bce 3anporpaMMupoBaHHbIE M0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProHe3aBUCUMOM NaMATH
MHUKpOIpoLeccopa.

1.5 BeimpsimuTesb oToOGpakaeT Ha JAUCIIEe TeKylLlMe JaHHble O BeJIMUYMHE 33/jalollero
CHUTHaJIa, TOKEe HarpyskH, Toke ADB, BBIXOJHOM HaNpsHKEeHUH, peXuMax paboTbl, 3HAYEHHUS
NpOrpaMMHUPYEMbIX YCTAaBOK U KOJIbl OLIUOOK.

1.6 BbimpsaMuTenb HKMeeT IIMPOKUM KOMILUIEKC 3allUT M  aBTOJUArHOCTHKH,
obecreynBawIUX  HafleXkHOe  QYHKIMOHUPOBAHME  YCTPOMCTBA U  CBOEBpPEMEHHOE
MHPOpMHUpOBaHUe NOTPeOUTE/ISA O BOSHUKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHHe.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Tab6sauua 2.1 - TexHuyeckue xapakrtepuctuku T3Y-3-220

KosinuecTBo da3

3

CeTn

OT BTOpHMYHOM 06MOTKH TpaHcPopmMaTopa
3x380/220 B, 50 I'ry

BrixoHOe HanpsiKeHUe 175.300 B
CraaxuBarouuil GUabTp WHYKTUBHO-EMKOCTHOH, pOocCeib - BHENTHUHI
YnpasJieHue pazaMu CoBMecTHOe
Crioco6bI peryJIMpoBaHus HANPSKEHUsI ®dazoBbIf

BcnomoraTesibHOe MUTAHUE JJ1s1 CUCTEMBI
ynpaBJieHUs]

~/=220B,198-242 B 50 I'yy

HoMuHa/NbHBIA TOK Harpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000

Peryiupymomui sjieMeHT

Tupucrop

Tun cuctemsbl ylpaBJEeHHUA

MukponpoueccopHasi

CurhHaJj ynpaBJieHUsI

4..20 MA, KHOIIKY NTIaHeJIU YIIpaBJIeHUs

Bxoz ynpaBJ/ieHUs / BXOJIHOE CONPOTHUBJIEHUE

4-20MA /91 Om

Nuaukanusa

Kuako-kpucTaninyecKuii MHAUKATOp 32-
CHMMBOJIbHBIH, 4 cBeTOAMO/1a

[[OHOJIHI/ITeJIbeIe KOHTAKThI

2 nporpamMmmupyemsbix pesie 220 B 5 A. BeixoaHo#

» o« » o«

curHaJsi: “Pabora”, “ABapus”, “l'oToBHOCTB”

SaI_I.U/ITaZ KOPOTKO€ 3aMblIKaHH € Ha BbIX0€

BJIEKTpOHHaH 3allruTa

SaI_I.U/ITaZ neperpy3ka AJIMTeJbHbBIM TOKOM

3JIeKTpOHHaH 3alrTa

3amuTa: eperpeB TUPUCTOPOB

Jatyuk Temnepatyphbl 80 C

3amuTa: noteps daspl UM “caunanue” ¢as JJIeKTpOHHas
3amuTa OT HEMCIIPAaBHOCTH U3MEPUTEebHOU Lienu
JJIeKTpOHHasA
HanpsHKeHus
TemmnepaTypHasa KoppeKLuda 3apsaja oT ECTh
Temnepatypsl Ab
KomneHcanus najgeHus HanpsiKeHUs Ha Kabesie( ECTh

IR-koMIeHcanys)

YnupaBJieHHE YCKOPEHHBIM 3apsiioM

Py‘-IHOE N daBTOMATH4Y€CKOe

Bo3MO0>XXHOCTB MNOAKJ/JIKOYEHHA BHEIIHEro JaT9YruKa

Toka Ab Ectp
Pexx¥M UHBEpPTHUPOBAHUS Her
[=1,5I1-10cek, [=1,25I1-30cek, [=1,1Iu-1
[leperpy3o4Hasi CHOCOGHOCTD
MHH
[Topor cpabaThIBaHUS 3aIUTHI OT KOPOTKOTO 1=3.351n
3aMbIKaHUS
To4HOCTb NOAAEP!KAHUS BbIXOHOTO HAPSXKEHUS +/-1B
B pe’KMMe CTaOUIH3al[UH HaNPSKeHUs

[lyJibcalii BbIXOJHOT'O HaNpPsiXKEHUsI He 6oJiee 2%

CTeneHb 3alUILEHHOCTH 1P0O
OxyaxjeHue EcTecTBeHHOe

TeMnepaTypa oKpyKawlel cpe/ibl -40.40 C

OTHOCHUTe/IbHAs BJAXKHOCTb BO34yXa

0..90% 6e3 KoHAeHcaTa ( cyxoe MOMeleHHE)

N3onanusa

2,5 kKB Mexay 1maccy, CHJIOBOH 1eNblo U
YIPaBJIAKIIMMU IENIMU

PexxuM paboThl

Jnutenbubii, [1B = 100%

Cpok aKcnJyaTanuu

He menee 10 et
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l'apaHTUs | 12 mecsneB

[l paboThl BBINPSAMUTENS Heo6X0AMMO JBa HamnpsbkeHHsA. OfHO HalpshKeHUe yepes
TUPUCTOPBI KOMMYTHUPYETCA HAa Harpys3Ky — OHO Ha3blBaeTCA CHJIOBBIM HallpSKeHHEM; Jpyroe
HalnpshKeHWe MUCMOoJIb3yeTcd JJ NUTAaHUA CUCTeMbl yIpaBJeHWs - OHO HasbIBaeTcsd
BCIIOMOTATEeJIbHBIM. B kayecTBe CHUJIOBOrO HampsDKeHUs MCNOJb3yeTcs TpexdasHoe
HanpspkeHUe ¢ MexdasHbIM HanpstbkeHueMm 220 B yactoroit 50 I'n, B3ATOe cO BTOpUYHOMU
00MOTKM mNOoHMWXawulero TpaHcpopmaTtopa 380/220 B, B KauecTBe BCIOMOraTe/JbHOTO -
HanpsxeHue 220 B moCTOAHHOI0 UJIM IepeMEeHHOI0 TOKa.

2.2 BeinpaMuTeJb NpeAHa3Ha4yeH [ IKCIJIyaTallMy B C/IeJyOLUX YCIA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS 6e3 arpeCcCHBHBIX NAPOB U r'a30B;

B) Temnepatypa okpyxatouiero Bozayxa ot 0 go +40 C;

B) BepxHU Ipe/ies1 OTHOCUTEJbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu
BJIary;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBUe BO3AeUCTBUS NPSAMBIX COJTHEYHBIX JIy4Yel U JPyTrUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpAIUU U YIapPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyYTpeHHee YCTPOWCTBO.

KOHCTPYKTMBHO  BBINPSIMUTEJNb  BBINOJHEH B  BHUJE  MOHTAXXHOM  TMaHEJH,
yCTaHaBJMBAeMOU NMOTpebUTe/IeM BHYTPH 1iKada. BrIpsAMUTeN b UMeeT MaHe b YIpaBJeHUs],
COe/JUHEHHYI0 KabeJsieM C MOHTAXKHOU MaHeJIbIo.

Ha nuueBot maHesin pa3MeLjaloTcs 3J1eMEeHThl UHAWKALUY U YIIPaBJeHuUs:
A) cBetopuopp! “Ilogzapan”, “Yckop. 3apan”, “YpaBH. 3apag”;

B) cBeToauon “ABapus”

B) tym6uepsl “Tlloazapsag”’, “Yckop. 3apan’, “YpaBH. 3apsan’;

[') ’KUAKO-KpPUCTAINYECKUI UHAUKATOP;

) kaonku “Ilp.”, “®@”, ”>", "<” nng nporpaMMUpOBaHUs U yIIpaBJIeHUS;

E) py4K# BCTpOEHHOI0 IEpeMEHHOI0 Pe3UCTOopa.

Ha MoHTa>kHOM naHesu pa3MeLalTCcs:

A) TUpUCTOpHbIE MOJYJIU;

B) paauaTop oxsaxKaeHuUs;

[') nmyaThl cUCTeMbI yIpaBJIeHUS;

) kseMMHble KoJ1oAKU XT1-XT3 115 moAK/I0UeHUsI TUTAIOLEeN CeTH U HarPY3KH U Lienen
yHpaBJieHUS;

E) paTuynku Toka ( 2 WUTYKH)

7K) aniekTposiuTUYECKHE KOH/IEHCATOPbI;

HMeeTcs BO3MOXXHOCTb NMOAKJIIOYEHUS K KJeMMHOHW KoJsioake XT3 yaaseHHOro JaT4yMKa
TOKa JJis1 u3MepeHUsi Toka Ab U gaTyvka TeMnepaTypbl AJisl TEMIEPATypHOHU KOPPEKLHUH B
npouecce 3apsaza Ab.

B kaudecTBe peryJUpylollero 3jieMeHTa B YCTPOWCTBE HCIHOJIb3YIOTC TUPUCTOPHBIE
MOJyJIM, KaJbld H3 KOTOPBIX COAEPXKUT MO JABa TUpUcTopa. CHUI0BOe HampsiKeHHEe
NoJK/I04aeTcsa K kieMMHOM Kosogke XT1, Harpyska - k XT2. Ha sinlieBoi naHesiu pa3MelleHbl

5
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3JIEMEHTbl WH/JMKALMA U ynpaBjeHUs. BHemiHue mnpoBojla U Kabeau JAJd NOAKJIIOYEHUs
HaNpsPKeHUs1 CeTH, HAarpy3Kd M IeNnel ympaBJieHUsI BBOASATCH C HUXKHeH CcTOpoHbl. llenu
yIlpaBJieHUs U CUTHa/IM3allMM MOJKJI0YA0TCA K KJieMMHUKaM X1 u X2 Ha nJiaTe ynpaBJeHUs U
XT3 Ha MOHTaxkHOM maHesd. XT4 npeHa3HayeH JJid NOAKJIYEHUS BHEIIHEr O CrJIaXKHMBaIOILEero

Apocceid.

PexxuMbI pabOoTEhL

BeinpsiMuTesib B JIlOOOM MOMEHT HAaXOJUTCS B OJJTHOM U3 PEXKHUMOB PabOThI. ITU PEKUMbI
nepevyucaeHbl B Tadbsuie 3.1.

Tab6siuna 3.1 PexxuMbl pab0Thl BBIIPSIMUTEJIS

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIYJbChbl yIpaBJieHUs Ha CUJIOBble TUPUCTOPHI He
NOJIAI0TCS, BBIXOJHOE HaNpsPKeHHe Ha Harpyske OTCYTCTBYET.
YCTpPOWCTBO HeNpepbIBHO OXHJAET KOMaHJ pa3pelleHUss paboThbl B
BBIPSIMUTEJIBHOM  pexuMe uiau  “[I[porpamMmupoBaHue”, mnpu
NOCTYIJIEHUU KOTOPBIX MEPEXOJAUT B COOTBETCTBYIOLUN pexum. Ha
WHJUKaTope B MEPBOM CTPOKe oToOpaXkaeTcs HaJANUCh “'OTOBHOCTL”, a
BO BTOPOU CTPOKE TeKylllee 3HaYeHHe CUTHAJIA 33J]JaHHUs

“PaboTa”

B 3TOT peXuMm BBINPSAMUTENb MEPEXOAUT MPU HATUYUM KOMAH[
paspelieHusi pabGoThl B pexuUMe N0J3apsjfia, YCKOPEHHOro WJH
ypaBHUTEJLHOTO 3apsja. [Ipu 3TOM Ha BCe THUPUCTOPbI MOJAKTCS
yIpaBJisiole UMIYJIbChl, HA HAarpy3Ke MPUCYTCTBYeT HanpsikeHue. Ha
MHAMKATOpe OTOOpa)kaeTcsl TeKyllee 3HaueHWe CUrHajla 3a/iaHus,
BBIXOJIHOM TOK W HampshkeHue. B ciaydae mosiBsieHusi komaH/ bl “Cton”
YCTPOMCTBO NEePEXOAUT B peKUM “'OTOBHOCTD .

“ABapus”

B 3TOT peXuM BBIIPSMUTENb NEPEXOAUT MPU PETUCTPALUU KAKOH-
Ju6o aBapuUHHOM cUTyauuu. WUMmy/sbcbl yhpaBJeHUs Ha CHUJIOBBbIE
TUPUCTOPbl He MNOJAAITCA. YCTPOWCTBO He pearvpyeT Ha KOMaHAY
“PaboTa” 10 JUKBUAALUU aBapuiHOU cutTyanuu. [locie perucrpanuu
OTCYTCTBHUSA aBapuHUHOU CUTyal U BBIIPSAMUTEJIb MOXeT
aBTOMaTHU4YeCKU TMepedTH B  BBINPSAMUTENbHbIM  peXUM WU
“T'oTOBHOCTH” B 3aBUCUMOCTH OT BH/JA aBapUUHON CUTyalUd U
3allporpaMMHUPOBAHHBIX HACTPOEK.

Ha wuHaukatope oToOpakaeTcs KOJi OIIMOKH, a TakKXe [MpHU
NO/KJIIDYEHHOM JlaTuuKe KOHTpoJisd AB( ¢yuknusa F9>0, cm. n1.7):

A) Koz, OIIMOKHU Y MOACHAIOLAsA HAAUCH;

B) Tok Ab u emkocTb pa3psaa Ab

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAaY€HUM NPOTpaMMHUPYeEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum "[lporpammupoBaHue”
MOXXHO BOWTHU HaxkaB KHoONKy “Ilporp.” B mepBble 10 cekyHJ mnocie
noZlayd TMUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYIed MOJIe/IU BbIIPSIMUTEJIS ).

B 3TOM pexuMme YCTPOMCTBO He pearupyeT Ha MoAa4y KOMaH/bl
paspeleHus JUIsl “BoinpsimieHus1”. [lepexon B pexum
NporpaMMHpPOBaAHUS HEBO3MOXKEH U3 pexxuMoB “PaboTa” u “ABapus”.

B nepBod CTpoKe HHAMKATOpPA OTOOpaXKaeTCs HOMep W Ha3BaHHUeE

6
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TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUU U( WJIH)
HOsICHEHHE

3.3 Oprayspl viipaBJeHUd U HHAUKALHU.

Ha MOHTaXHOU mNaHesM UM MaHeJd YIpaBJeHUs HMEKTCA OpraHbl yNpaBJeHUs U
VH/IMKall1Y, lepeyrc/eHHble B Tabuaune 3.2

Ta6Jmua 3.2 3jleMeHThI ylnpaBJIEeHHUAd U UHAWKAL WU BBITPAMHUTEJIA

OpraH ynpasjienusi wid | Ha3nayeHue
HHAUKAIMU
ABTOMaTHYECKUH 3amuTa neneu ynpapaeHus

BbIKJIto4aTe b QF1

Ceetoauop “lloazapsan”

['oput B pexkume “ PaboTta”, noazapsg Ab

Ceetoauon “Yckop.3apsan’

[loput B pexxume “ PaboTa”, yckopeHHbIH 3apsiy Ab

CBetoauon “YpaBH. 3apsaa”

[opuT B pexxume “ PaboTa”, ypaBHUTebHBIN 3apsaa Ab

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kugkokpucraminieckuu

OTobOpakaeT TeKyllMe [AaHHble, pEXUM pabOThl, 3HAYEHUS

MHAMKATOP IpOrpaMMHUpPYyEMbIX YCTABOK
Tym6ep “Mlossapss” Jnsg mojadyd  KoMaH/bI Pa6ora” B pydyHOM pexume AJis
nojzapsana Ab
“ » | g momayd koMaHAbl “ PaboTa” B pydyHOM pexxume JJisl YCKOP.
Tymb6uep “Yckop.3apsag, sapsa AB
[ nojgauu kKoMaHAbl “ Pabora” B pydyHOM pexume AJis

Tym6sep “YpaBH.3apas”

ypaBHUTEJIbHOTO 3apsjga Ab

Kuonka “IIporp”

J/1g BXxoJla/BbIX0/ja B peXKUM NPOrpaMMUPOBaHUSA

/g BblObOpa NmporpaMMupyeMod QyHKIMH, BBOJA B NMaMATh ee

Kronika "®” 3Ha4YeHus
KHomnka “>" J1s yBeslMueHUsl 3Ha4ueHUsI IPOTrPaMMUPYEMOU BeJTMYHUHbI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4yeHUs] MPOTrPaMMUPYEMOU BeJTMYUHbI

3.4 HasHaueHue KJ1eMM KJeMMHbIX Koyoa0k XT1-XT4, X1-X2 npuBeseHo B Tabuule 3.3.

KiiemmHBbIe koogku X1, X2 pa3MelaloTcA Ha IJIaTe yIpaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne Ha3HauyeHue
KneMMHuK llenb
KJIEMMBbI

XT1 1 A Jns noakiodeHus ¢asbl A IUTAKOIILEN CETH

XT1 2 B Jns noakidyenus ¢asbl B nuTarilen ceTu

XT1 3 C Jig nonkitodeHus ¢asbl C nUTamOIEN CETH

XT2 1 +U BbIX s coefrHeHus ¢ Harpy3koi( Beixog “nuroc”)

XT2 2 - U BBIX g coeiuHeHus ¢ Harpy3koH( Beixoz “mMunyc”)

"+ ”

XT3 1 +15B s noakitoyeHus enu “+15 B” yjaneHHoro gaTyrka
Toka Ab

XT3 ? -15B Jnis nonkitoyeHus uenu - 15 B” yanenHoro gatyvka
TOKa Ab

XT3 3 O6wmit Jis nofkatoyeHus neny “O61wui” yaajseHHOTo JaTyuKa
ToKa Ab

XT3 4 l6aT Jns nogkatodeHus nenu "Beix” yaaseHHOro AaT4rMKa
Toka Ab
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XT3 5 To6atl J1g noaKI04YeHNUd yAaJeHHOro JaTYuKa TeMiepaTyphbl

XT3 6 To6aTt2 Jns1 noAKJIYeHUs YAAJEHHOr0 JaTYMKa TeMIIepaTyphl

XT4 1 L1 Jl1d ToAKJII0OYeHUs BHELIHET 0 pocceist

XT4 2 L2 J1d moAKJII0YeHUs BHELIHET 0 Jpoccesis
Jlis nogayu aHajsioroBoro curdaJja 4..20 MA aais

X1 1 Unopasapsan | peryJiMpoBaHUs BbIXOJAHOTO HAIlPSXKEHUA NIPU
noasapanae Ab

X1 2 GND O6mun

X1 3 Peseps HesagelnicTBoBaH
JlJ1s mogayu aHasioroBoro curdaJja 4..20 MA aaga

X1 4 Uyckop.3apsij, | peryJiMpoBaHUsl BbIXOJAHOTO HaNlPsXKeHHUS MIPU
yCKopeHHOM 3apsze Ab

X1 5 GND O61wui

X1 6 Pesepsn HeszagencTBoBaH
JlJ1s mogayy aHasoroBoro curdaJja 4..20 MA aada

X1 7 UypaBH.3aps/ | peryJiMpoBaHUs BbIXOAHOTO HAIIPSXKEHUA NIPU
ypaBHUTeJbHOM 3apsze Ab

X1 8 GND O61wui

X1 9 Peseps He3agericTBoBaH
/1 moJjauu curHaJjia IUCTaHIIMOHHOTO YIIpaBJieHHUs

X1 10 Ay1 nepeBo/ia BLINIPSIMUTEJb B pexxuM "PaboTa” u
noasapana Ab

X1 11 GND O61muit
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 12 JING nepeBo/ia BHINIPSIMUTEJb B pexxuM "PaboTa ” u
yCKOpeHHOro pexxuMa Ab
Jl1d moia4uu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 13 JINS nepeBo/ia BHINIPSIMUTEJb B pexxuM "PaboTa ” u
ypaBHUTeJIbHOrO 3apsaga Ab

X1 14 GND O6wui

X1 15 V4 KOHTaKT Ha/IM4us NIPUHYAMUTEJNbHON BEHTUISAIUU

X2 1 HP P1 HopMa/sibHO-pa3oOMKHYTbIM KOHTAKT 1-r0
IpOrpaMMHUpyeMOro peJse

X2 2 O6muii P1 O61IMI KOHTAKT 1-ro NporpaMMHpyeMoro peJe

X2 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro
IpOrpaMMHUpyeMOro peJse

X2 4 HP P2 HopManbHO-pa3oMKHYTbIM KOHTAKT 2-T0
IpOrpaMMHUpPyeMOro peJse

X2 5 O6muii P2 | O61Mil KOHTAKT 2-TO NPOrpaMMHUPyeMOro peJie

X2 6 H3 P2 HopMasnbHO-3aMKHYTBINM KOHTAKT 2-T0
IpOrpaMMHUpPyeMOro peJse

X2 v HP P3 HopMasibHO-pa3oMKHYTbIA KOHTAKT peJie P3,
MCII0JIb3yEMOTO /1l BKJIIOYEHUSI CUCTEMbl BEHTUJISLUHU

X2 3 06wt P3 061Kl KOHTaKT peJie P3, ucnosb3yeMoro AJjis
BKJIIOYEHHUS CUCTEMBbI BEHTUJISALIUU

X2 9 H3 P3 HopMasibHO-3aMKHYTbIH KOHTAKT peJie P3,

HCII0JIb3YyEeMOTI'0 AJid BKJIKYEHHWA CUCTEMbI BEHTUJIALNHA




"3Bezna InekTpoHuka” www.zvezda-el.ru

3.5 Br160p crioco6a noja4yu KOMaH[

KoMmanay ana pexxuMa “BeinpsiMjieHre” MOXHO MOJaTh MECTHO — MEPEBOJOM PYKOSITKH
OJIHOTO U3 TyMOJ/iepoB B NoJIOKeHHe “BKJ”, WM AUCTAaHLMOHHO — NMyTeM 3aMbIKaHUSA KJIEMM
“CyXxMM” KOHTAaKTOM COOTBETCTBYIOLIUX KJIEMM KJI€MMHOU KosioAKHK X1 Ha MJaTe ynpaBJieHUS.

Bbi60p MexAy MecTHbIM WJIM JAUCTAHLLMOHHBIM CIOCOOOM yNpaBJieHHUS OCYLeCTBJISETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

B Tabsnnax 3.4 u 3.5 npuBefeHbl pexXuMbl paboTel T3Y B 3aBUCUMOCTU OT NOJIOKEHUSA
TyMO6JIEPOB M HAJIMYMS CUTHAJIOB JUCTAHIIUOHHOTIO YIIpaBJIeHUS.

Ta6suna 3.4 Pexxum pa6oThl T3Y B 3aBUCHMOCTH OT MOJIOKEHUS TYMOJIEPOB

Tym6sep Tym6sep Tym6sep Pexxum

"llopzapsan” | "Yckop. 3apsan” | "YpasH. 3apsag’
OTKJL OTKJL OTKJL “I'oToBHOCTB”
OTKJIL. OTKJIL. BKJIL "PaboTa”, ypaBHUTEJbHBIN 3apsi
OTKJIL. By OTKIL. "PaboTa”, yckOpeHHbIH 3aps/
OTKIL. By By "PaboTa”, yckopeHHbIH 3aps/
Bk1. OTKJL OTKJL "PaboTa”, moasapsn
Bk1. OTKJL Bku1. "PaboTa”, moasapsn
Bk Bk OTKJL. "PaboTa”, moazapsan
Bk1. Bk1. Bku1. "PaboTa”, moasapsj

Ta6auna 3.5 Pexum

ynpaBJieHUsl TyM06J1epOB

paborsl T3Y B 3aBUCUMOCTH OT CUTHAJOB [AWCTAaHLUOHHOTO

JIY1-GND JIY2-GND JIY3-GND PeskuM
Pa3sOMKHYT Pa3sOMKHYT pPa3sOMKHYT “'oTOBHOCTB”

Pa30MKHYT Pa30MKHYT 3aMKHYT "PaboTa”, ypaBHUTEJbHBIN 3apsi],
Pa30MKHYT 3aMKHYT Pa30MKHYT "PaboTa”, yCKOpeHHbIH 3apsi]
Pa30MKHYT 3aMKHYT 3aMKHYT "PaboTa”, ycKOpeHHbIH 3aps/]
3aMKHYT pPa3oMKHYT Pa30MKHYT "PaboTa”, moazapsan

3aMKHYT pPa3OMKHYT 3aMKHYT "PaboTa”, moasapsn

3aMKHYT 3aMKHYT Pa30MKHYT "PaboTa”, moasapsn

3aMKHYT 3aMKHYT 3aMKHYT "PaboTa”, moazapsan

3.6 Bbi6op 3a/1a10111ero CUrHaJa

YHpaBJlﬂTb YPOBHEM BBIXOJHOI'O HANPAXEHHA BbIIPAMHATENA MOXHO MECTHO HWJIH

AUCTAHIIMOHHO. MeCcTHO MOXKHO yhnpaBJIAThb:

A) xkHonkamu “>” m “<”. HaxkaTue u yjepkaHHe KHOIKHU

“w._n”n

o _n

3aJa0liero CMruaJja, a HaxKaTue U yaep>KaHrhe KHOIIKKW < — YMEHbIIAeT;

>~ yBeJIM4YMBaeT 3HA4YeHHe

B) IMCTaHIIMOHHO aHAJIOrOBBIM CUTHAJ/IOM 4...20 MA.

Bb160p UCnoJib3yeMOro CUrHajia OCyILeCTBJISIETCS MporpaMMupoBaHrueM oyHKuuu F2( cm.
NYyHKT 7). BesnyuMHa curHazsa 3ajaHusi OTOOpakaeTcs Ha JMCIJIee B BOJIbTAaX, HalpUMep,
U31=220 B, U32=230 B, U33=240 B, rae uHaekcobl 1, 2 1 3 COOTBETCTBYIOT peXHMaM pabOThl —
no/3apsiy, yCKOpEHHOMY U ypaBHUTEJbHOMY 3apsi/ly COOTBETCTBeHHO. /[l mpocMoTpa Bcex
BEeJIMYMH CUTHAJIOB 33/laHus B pexxuMe "['0TOBHOCTB” ciieiyeT HaXKUMaTh KHOTIKY "®”,

3.7 HUcnoab3oBaHve GYHKIHMY aBTOMATUYECKOI0 MOBTOPHOI'O BKJIKYEHUT

[ToBeieHMEe BBINPAMUTEJS Mocyie 3adUKCHPOBAHHON aBapHil Mo Meperpyske CBEPXTOKOM
ompejesisieTcsi 3Ha4yeHMeM (QYHKIMM aBTOMAaTHYECKOTO TMOBTOPHOrO BkJoueHus F3,
yCTaHaBJIMBAEMOTO NPOrpaMMHO( CM. MyHKT 7).
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Ecsau F3=0, To pa3pelaeTcsa aBToMaTH4YeCKOe IOBTOPHOe BKJYeHUe. [lociie neperpysku
- pa3pewaetcsa aBa AlIB. AIIB cynTaeTcd ycrneuHbIM, eC/id B Te4UeHMEe MUHYTBI NOCJe 3alycKa
BBINPSAMUTEJb He 3aPpUKCUPYeT aBapUIo NOBTOPHO. B aToM ciyvae cueTunk AIIB o6Hy 1€ TCHA.

[Tocsie kopoTkoro 3amMmbikaHus AlIB npoucxogUT nocse 2-x MUHYTHOU Nay3bl.

Ecsiin F3=1, To aBTOMaTH4YeCKOe NOBTOPHOE BKJIOYEHHUE 3allpelLeHo.

B ciydae perucrpanyu aBapuu o neperpyske yCTpoOMCTBO NpH 3anpelneHHoM AlIB uian
nepenosiHeHHOM cyeT4yrke AlIB ycTpolicTBo oTo6pakaeT Ha JUCIJiee aBapUHHOE COOOLIeHHE U
HaxoJUTCA B pexXrMe OXujaHus. [y BbIBOJA BBINIPSAMUTESA U3 ITOIO COCTOSTHUS HE0OX04MMO
OTKJIOYUTDb U BKJIKYUTDH BCIIOMOraTe/IbHOe IMTaHHe aBTOMaTU4eCKUM Bbik/IodaTesieM QF1.

®ynkuua F3 He BiMAeT Ha NoBeJeHHUe BBINPAMUTEJIA M0CJe NPOBaJa BCIOMOraTe/JbHOIO
WJIM CUJIOBOTO HaNpsKeHUA. B aToM ciydae ycTpoucTBo Beerzia npoussoaut AllB.

3.8 Bbi60 HKIIMU NIPOrpaMMUpPYEMBIX peJie

Ha «kjeMMHyn0 KooKy X2 T1IaThl yOpaBJeHUs BbIBeJEeHbl KOHTAKThl JBYX
nporpaMMUpyeMMbIX pese. B 3aBucumocTu oT 3HaueHus QpyHkuuu F4-F5( cMm. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIM WJIM BbINOJHATbD QYHKILUIO CHTHA/IM3aTOopa CIeAYIOLUIUX COOBITUH:

A) BeinpsiMUTe/Ib HAXOJUTCS B pexkuMe “'0TOBHOCTB”;

B) BeinpsMuTe/ib HAXOAUTCS B pexxuMe “PaboTa”;

B) BoinpssMUTE/Ib HAXOAUTCSA B pexkuMe “ABapus’.

KoHTakThl mporpaMMUpyeMoro peje MOXXeT KOMMyTUpoBaTh HanpsikeHue 220 B 50 'y u
TOK 5 A.

3.9 Bri6op TUNa AaTYMKa Toka Ab

K knemMHoM kosiogke XT3 BBIIpAMUTEJSI MOXKET ObITb NMOJK/IYEH yAaJeHHBbIA JaTYMK
KOHTpoJig Toka AB. 3azaTh TUM AaTYMKaA WUJIM €r0 OTCYTCTBUE MOXKHO C moMolibio GyHkuuu F9(
CM. TyHKT.7)

3.10 I1/1aBHBIN YCK U BBIKJIOYEHUH

YcTpolcTBO MMeeT BO3MOXXHOCTb IIJIABHOTO BBIXOZA HA 33JaHHOE HaNpshKeHHe IH
nepBOHA4Ya/bHOM BKJIIOYeHUU. BpeMs miaBHOro mycka 3agaetcsa ¢yHkuueit F11 - ot 0 go 25
cekyHs, ¢ maroM 0,1 cek. AHaAJOrMYHO MNPOU3BOAMUTCA YCTAHOBKA BpEMEHHU IIJIaBHOTO
BbIKJIIoueHUs pyHKuuen F12.

3.11 KoMneHcaius najeHyus HanpsbkeHus Ha kabese( IR-komneHcanuys)

YcTpoiicTBO MMeeT BO3MOXXHOCTb KOMIIEHCAllMU NaJleHUs] HalNpshKeHUs Ha Kabensax M
npoBojax, coeguHsowux T3Y ¢ Ab. /g aToro Heo6xoAMMO 3anporpaMMupoBaTh ¢pyHKLMIO0 F7,
3a/laB CyMMapHoe comnpoTuBJeHUe B AuamnaszoHe 0..0,250 Om c marom 0,001 Om. [lpu sTom
BesinuMHa IR-koMneHcanuu paccyuThiBaeTcs no Gpopmyie:

IR = Rkab6ena * Id, roe

RkabeJisi - conpoTHBJIeHHE, ycTaHaBIUBaeMoe ¢pyHKuuen F7,

Id - BesinuMHa TOKa BINPSMUTEJIS.

BeinpaMuTenb yBeJMYUBAET BBIXOJHOe HamnpskeHUe Ha BeauuyuHy IR. Beanywuna IR
OoTOOpakaeTcsl Ha AUCILIEe.
Jnst oTkiIoueHUs1 QYHKIUK HE0O6XO0UMO YCTaHOBUTB 3HaueHue F7 = 0.

3.12 TemnepaTypHasa KOMIIeHcalus
YcTpoicTBO MMeeT BO3MOKHOCTh KOPPEKL WY BbIXOJAHOTO HAIMPSAKEHUA B 3aBUCUMOCTHU OT

TeMIepaTypbl, HW3MEPEHHOW BbIHOCHBIM JATYUKOM TeMIepaTypbl, MOJKJWYEHHOT0 K
KOHTaKTaM 1 1 2 KiieMMHOH Kos104KU XT3 MOHTa)KHOU NMaHeJIH.

10
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KoadouuueHTt TemnepatypHoil koMmneHcauuu 3a7aetcsa pyHkuueit F8 B npegenax ot 0 go
1,00 B/rpapa c warom 0,01 B/rpaa. Ilo ymosnyanuto ycraHoBseHo 3HadyeHue 0,30 B/rpag,.

BesivyrHa TeMnepaTypHOU KOMIIEHCALIUM PACCUUTBIBAETCS 110 3aKOHY:

ecau Toat > 30 C, To Ut =- Kt * (To6ar - 30),
ecau Toat < 10 C, o Ut =Kt * (10 - Toar),
eciv 10 C<=To6ar=<30C, To Ut=0,rae

T6at - TeMnepaTypa, U3MepeHHasl BBIHOCHBIM JJaTYUKOM,
Kt - k0oadduieHT TeMnepaTypHOH KOMIIeHCal MK, 3aJJaHHbIM QyHKIUel F8,
Ut - BeJiIMuKMHa TeMnepaTypHOU KOMIeHcauuu B BosbTax.

Jis T6aT>30 C BRINpSAMUTE/b YMEHbILAET BbIXOJHOE HaNpsDKeHUe Ha BesnyuHy Ut, a mpu
T6at<10 C - Ha060pOT yBesMUMBaEeT Ha BesnynuHy Ut.

Besnnuuna Ut oTo6pakaeTcs Ha AUCILIee.

[ oTKIt0YeHUs1 QYHKIMY HE06X0JMMO YCTAaHOBUTD 3HavYeHue F8 = 0.

3.13 PexxuM nogzapsaga Ab

s pexxuMa noZizapsa AeuCTBYIOT CleAylie HACTPOUKU:

F21 - UMHH noj3ap. - MUHUMaJIbHOE HallpsXKeHHUe NoA3apAa/a;

F22 - UmMmax noasaps/. - MaKCUMaJIbHOe Hallpsi>KeHUe NoA3apsAa/a;

F24 - Imax nof3apsh. - MaKCMMaJIbHO JONYyCTUMbIM TOK AB B pexxuMe nojzsapsja.

BrixogHOe HanpsbkeHue peryaupyetca B npefgenax F21 < Usbix < F22, Ho ecsin Tok AB,
KOHTPOJIMPYEMBIH yJa/eHHbIM JaT4MKOM Toka AB WM COOGCTBEHHBIMHU JaTYUKAMH
BBINPSAAMUTEJIA, NpeBblllaeT 3HadeHUe F24, ycTpoOWCTBO NepexoAUT B pPEXUM OTpPaHUYEHHUS
TOKa, B KOTOPOM CUCTeMa ylpaBJieHUs] aBTOMaTUYeCKU U3MeHseT ynpaBJisiolliee BO3/JelCTBUe
Ha TUPUCTOPBI TAKUM 00pa30M, YTOObI TOK Harpy3Ky He IpeBbICUJ 3HAaYeHUe, 3aflaHHoe F24.

3.14 PexxuM yckopeHHoro 3apaja Ab

Jlns pexxrMMa yCKOPeHHOTO0 3aps/ja AeUCTBYIOT Cleyloliie HaCTPOUKHU:

F31 UMuH yck.3ap. - MUHUMaJIbHOE HaNPsXKeHWe YCKOPEHHOT0 3apA/a;

F32 Umax yck.3ap. - MakCUMaJIbHOE Hallps>)KeEHHWEe YCKOPEHHOT 0 3apsa;

F33 IMUH yck.3ap. - MUHUMaJIbHBIU TOK AB B pexxruMe yCKOpeHHOT0 3aps/a, 10 JOCTHXKEHUU
KOTOPOTO0 B TEYEHHE IBYX YACOB YCKOPEHHbIH 3apsi/i CAUTAETCS 3aBepPIIEHHbIM;

F34 Imax yck.3ap. - MAaKCMMaJIbHO JONYyCTUMbIN TOK AB B pekrMe yCKOpEHHOTO0 3apsi/a;

F35 - BpeMs ycKOpeHHOTO 3aps/a;

F36 - Cpa3psila - eMKOCTb pa3psijia 6aTapeu, NPy HAKOMJIEHUU KOTOPOM MPHU OTCYTCTBUU
NUTAaHUSA [pU MOCJAeAYyIoleM  BOCCTAHOBJEHUU CeTH YCKOPeHHBIM 3apf[, BKJIOYaeTCd
aBTOMaTHUYECKHU.

BkJtoyeHHe yCKOPEHHOTO0 3apsi/ia MOXKeT GbITh PyYHBIM UJIM aBTOMAaTHUYECKUM.

PyyHoe BKJIlOUeHMEe TPOU3BOJUTCA C IOMOIIbI0 TyMOJIEpOB WJHW CUTHaJaMHU
JUCTAHIIMOHHOTO yIpaBJieHUs( CM. Bblllle MYHKT 3.5)

ABTOMaTHYeCcKOe BKJIOYEHHE YCKOPEHHOTO paspsja I[pPOUCXOAUT B  Cjay4ae
BOCCTAHOBJEHUS NUTaHUA T3Y mocse ero OTCYTCTBUA JIMOO HAxXOXJeHUs YCTPOMCTBA B
aBapUMHOMN cUTyaluUuH( KpoMe OLIMOKHK 7), IPU YCJOBHUM YTO BO BpeMsl OTCYTCTBUS 3apsAHOTO
Toka, Ab paspsiauiack 60Jibllle YEM Ha BEJIMYUHY EMKOCTH, YCTAHOBJIEHHOU pyHKLMen F36.
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Hanpumep, nyctb ycraHoBiaeHo F36=10 A*u. [IpeanosioxkvM B MUTaWIIEd CeTH Npomnaja
oznHa u3 ¢as, npu 3ToM T3Y BbIZaso cO0b61IEeHHEe 00 OTCYTCTBUM NMUTAHUA CUJI0BOU ceTH. [asee
NMTaHUWe Harpy3o0K OCYLeCTBJAETCS WCKIKYUTEeNbHO 3a c4eT eMkocTh AB, npu stom Ab
paspsikaeTcs. [IpeanosoxkumM, 4To cpeJHAN TOK HArpy3Ku COCTaBJjsieT 5 A. JTO 3HAYUT, YTO B
TedyeHUe JBYX 4YacOB HaKOIlJIeHHas BeJIMYMHA eMKOCTH pa3spsga gocturHet 10 A*4 u mocie
BOCCTaHOBJIeHUA Bcex da3 cetu, T3Y aBTOMaTHYeCKH NepeBefleT YCTPONUCTBO B YCKOPEHHBIN
3apA/i, He3aBUCHUMO OT I0JIOKeHUS TyMOJIepOB U CUTHAJIOB JJUCTAHLMOHHOI0 YIIpaBJIeHUS.

[Ipy 3TOM BO BpeMs OTCYyTCTBHSA NUTAHUs Ha JMCIJIee BMeCTe C COOOLeHueM 06 oLubKe
epuoAu4YecKd oTobpaxkaeTcsl TeKylIUMHA TOK paspsazna Ab u eMKocTb pa3psja, OCTaBIIAsACA [0
aBTOMaTHYeCKOro 3allyCKa YCKOpPeHHOro 3apsja. To ecTb, B HalleM IpUMepe B Hada/bHBIM
MOMEHT BpeMeHU oTobpaxkaerca Cpasp = 10 A*4, a pgajee NOCTENEHHO 3TO 3HAYeHUe
yMeHbliaeTcss. BennuuHa Cpa3p o0OHOB/seTCA Ha JucIliee pa3 B MUHYTY. JlocTHxxeHHe
BesiMuuHbl Cpasp = 0, o3Ha4aeT, 4TO NpPH MOC/JeAYIOLeM BOCCTAHOBJIEHWMU NUTAHUA GynAeT
NpOM3Be/leH aBTOMaTU4YEeCKUN YCKOPEHHbIHN 3apsf,.

[Ipy yckopeHHOM 3apsZie B Hada/JbHbIM MOMeHT BpeMeHU AD 3apskaeTca TOKOM,
ycTaHOBJieHHbIM ¢yHKuueill F34. [lo mepe 3apsga HanpsbkeHue AB yBesuyuBaeTcsa U MO
JOCTUKEHUM MAaKCUMaJIbHOT'0, yCTPOUCTBO NePeX0JUT B PeXKUM OrPaHUYEHUS HallpsKEeHUS.

B cny4ae ecsiy TOK BbIIpAMUTEIA UM TOK AB, MU3MepeHHBIN yjaJleHHBIM JaTYMKOM TOKaQ,
NpPEBBICUT 3HAYE€HUE TOKa, YCTAaHOBJEHHOro ¢yHKuueid F34, ycTpoilcTBO aBTOMaTUYECKU
BOW/ZIET B PE’KUM OTpaHUYEHHUA TOKA, CHU3UB €ro 3Ha4yeHue [0 HOMUHA/IbHON BeJIMYMHBI.

BesiMyrHa MaKCMMaJIbHOTO BBIXOJHOTO HaNpshKeHUs peryJaupyercd B npefenax F31 <
UBnbix < F32. Bpems yckopeHHoOro 3aps/ia yctaHaBauBaeTcs ¢yHkuuel F35, makcumanbHo - 48
4acoB.

Umax = F31..F32

U

Imax = F34

- T

T=F35

PucyHok 3.1 /luarpaMMa Hanpsi2keHUH U TOKOB B pexKMMe YCKOPEHHOr 0 3apsaja

OxoHYaHMe YCKOPEHHOTO 3apsa/ia MOXKeT IPOU30UTH 110 ABYM IPUYUHAM:

A) oKOHYaHMe BpeMeHH 3aps/a, yCTaHOBJIeHHOTo pyHKuMel F35;

B) cHmwkeHHe BeJUYHMHbI TOKa AB HIKe BeJIMYMUHBI, YCTAaHOBJeHHOW ¢yHKuuer F33, u
Haxox/JeHue Toka AB B TeueHue IByxX yacoB B uHTepBaJie 0 < a6 < F33.

Bo BpeMa 3apdaJKM BpeMsd, OCTaBlleecs /[0 3aBeplleHUs YCKOPEHHOro 3apAaja
oToOpakaeTcs Ha guciiiee, HanpuMep: 10 ¥ 20 M. UTo o3HayaeT, YTO [0 OKOHYAHUA 3apsja
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octasocb 10 4yacoB 20 wMwuHyT. [locsne 3aBeplieHHsI YCKOPEHHOro 3apsija yCTPOWCTBO

ABTOMATUYECKHU MEPEXOJUT B PEKUM MOAAEPKHUBAKOIIET0 3apsi/ia.

B pexnume YyCKOPEHHOIr'o 3apdAa 3daMbIKAIOTCA HOPMAJIbHO-PA3OMKHYTbI€ KOHTAKTbI peJie

P3, pasMeunieHHOro Ha IJIaTe yIOpaBJieHUs, KOTOpble HEOOXOJAMMO MCIO0JIb30BaTh

JIs

BK/JIIOYEHUA CUCTeMbl BeHTWJALUMU. [Ipy 3TOM HCHpaBHOCTb CUCTEMbl BEHTHJIALUHU
KOHTPOJIUpYeTCca IyTeM omnpoca Bxoaa /IY4 Ha Haiuyue 3aMKHYTOrO KOHTaKTa. B ciydyae
OTCYTCTBUA 3aMKHyTOro KoHTakTta /I[Y4-GND, cynTaercd, 4TO NpUHyJUTe/IbHAsA BEHTUJIALUA

HEUCIIpaBHa, IpPpH 3TOM pa60Ta B pexumMe YCKOPEHHOro 3apdla HEBO3MOXHaJ,

T3y

aBTOMaTUYEeCKU MEePeXOJUT B pPeXUM Moj3apsija. [locsie moBTOPHOro mosiBJeHUs] 3aMKHYTOTO
coctosaHui /1IY4-GND mnpoijecc yCKOpeHHOTO 3apsifia HauMHaeTcsd C HyJd( CYeTYUK BpeMeHU

06HYyJIsIeTCs)

3.15 PexxuM ypaBHUTEJbHOTO 3apsaaa Ab
sl pexkuMa ypaBHUTEbHOTO 3apsi/ia IEMCTBYIOT CAelyIollue HaCTPOUKU:

F41 UMuH yp.3ap. - MUHMMaJIbHO€E HaNpsi>keHHe YPaBHUTEJbHOTO 3apA/a;
F42 Umax yp.3ap. - MaKCMMaJIbHO€e Halpsi>KeHUue YPaBHUTEJIbHOTO 3apA/a;

F43 IMuH yp.3ap. - TOK go3apsiga AB, KOTOpbIM OHa 3apsKaeTCd B TeYeHUe TpPexX 4acoB

ImocJjie OKOH4YaHHUA OCHOBHOTI'O 3apdAa.

F44 Imax yp.3ap. - MaKCUMaJIbHO JONYyCTUMbIA TOK BBINPSIMUTENSS B peXUME

YPaBHUTEJBHOTO 3apsi/Ja;
F45 - BpeMsi ypaBHUTEJbHOTO 3apsijia.

4 U
Umax = F41..F42 /_
Imax = F44
| = F43 |
T =F45 3 vyaca
i > >

Pucynok 3.2 /lnuarpaMMa Hanpsi)KeHUH U TOKOB B pe3KMMe YPaBHUTEJbHOI0 3aps/ia

[Ipyn ypaBHUTEJILHOM 3aps/ie NPoLecc 3apsaja AeJIUTCA Ha [jBe CTaiuM — OCHOBHOM 3apAj U
fo3apaaka. OCHOBHOM 3apsj, aHaJIOTMYeH IpoleccaM YCKOPEHHOro 3apsja: B HadaJlbHbIU
MoMeHT BpeMeHU Ab 3apsikaeTcss TokoM, ycTaHOBJieHHbIM ¢yHkiued F44. [lo mepe 3apsja
HanpspkeHWe ADB yBesiMdMBaeTCAa M N0 JOCTHKEHUHM MaKCMMaJIbHOTO, YCTPOMCTBO NEpexXoAuT B
peXUM OrpaHUWYeHUs HanpsykeHUs. BeJnMyuMHa MaKCUMaJbHOTO  BBIXOJHOIO HaNpsKeHUs
peryaupyetcs B npefenax F41 < UBbix < F42. BpeMsl ypaBHUTe/IbHOTO 3ap/ia YCTaHABJIUBAETCA
¢yHkuuelt F35, makcumanbHo — 72 4yaca. Bo BpeMs 3apsKu BpeMsl, OCTaBIleecs [0 3aBepIleHUs
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YPaBHUTEJILHOTO 3apsifia 0ToOpaxaeTcs Ha Auciiee, HanpuMep: 10 4 20 M. YTo o3HavaeT, 4To
J10 OKOHYaHUA 3apaa octasochb 10 yacoB 20 MUHYT.

[locne o6HyJieHHS] cyeTYMKa BpeMeHU HacTymnaeT cTajus Ao3apsgku. C4eTUMK BpeMeHHU
aBTOMaTUYeCKU yBeJu4YHUBaeTcs Ha 3 yaca. B mpouecce gosapsaxku AB 3apsikaeTcs TOKOM,
3HaueHHe KoToporo omnpezensetrca ¢yHkuued F43. [lpu 3TOM orpaHuyeHHe BbIXOJHOTO
HanpspkeHus: coctaBisseT 300 B. [lpu o06GHy/JIeHMH cyYeTYMKAa BpeMeHU NpU JAo3apsijiKe
YCTPOUCTBO CYMTAET ypPaBHUTEJbHbIN 3aps/i 3aBeplLIEHHbIM W aBTOMAaTUYeCKU MEpPEXOJUT B
peXuM MoAAep>KUBAIOILEro 3apsaza.

B ciy4yae eciv TOK BbIIPSMUTEJIS, U3MEPEHHbIN COOCTBEHHBIMU AATYMKAMU UJIU TOK AB,
VM3MEepeHHbI BHEUIHUM JATYMKOM TOKA, MPEBBICUT 3HAa4YeHHWE HOMHUHAJIBbHOIO TOKAa JaHHOTO
BBINIPAMUTEJIS], yCTPOUCTBO aBTOMAaTHU4YeCKH BOWJET B peXUM OrpaHUYEHMUs TOKa, CHU3UB €ro
3Ha4YeHHUeE 10 HOMHUHA/JIbHOU BEJIMUUHBI.

B pexxuMe ypaBHUTEJBLHOTO 3apfA/ida 3aMbIKAlOTCd HOPMaJIbHO-PAa30MKHYTble KOHTAKThI
pesne P3, pa3MelleHHOro Ha MJjaTe yNpaBJeHHUs, KOTOpble HEOOXOJAMMO MCI0JIb30BaThb AJis
BKJIIOYEHHUA CHUCTEMBbl BeHTUJALMU. [Ipy 3TOM HCOpPaBHOCTb CUCTEMbl BEHTUJIALUU
KOHTpPOJIUpYeTCca IyTeM omnpoca Bxozaa /IY4 Ha Hajuyve 3aMKHYTOrO KOHTaKTa. B ciydyae
OTCYTCTBUA 3aMKHyTOro koHrtakrta /IY4-GND, cuuTaeTcsd, 4TO NpUHYAUTe/bHAsd BEHTUJIALMUA
HeuCIpaBHa, NpU 3TOM paboTa B peXHUMe YypaBHUTEJIbHOTO 3apsja HeBO3MOXHa, T3Y
aBTOMAaTHU4YeCKU NepexXOJUT B pexuM mnoj3apsana. [locsie moBTOpHOro nosiBjieHUs 3aMKHYTOTO
coctossHui IY4-GND mpoiiecc ypaBHUTEJbHOIO 3apsijia HAYUHAETCs ¢ HY/s1( CYETUMK BpEMEHHU
006HyJ151eTCs)

3.16 [Tapo.iv ¥ ypOBHH JJOCTyNa

YcTpoHCTBO UMeeT JiBa YPOBHS JIOCTYNA K QYHKIMOHAIY YCTPOUCTBA, UTO MpeIHa3HAYEHO
JUIST UCKJIIOYEeHHS OLIMOO0YHbIX [JeHCTBUHM M NPOrpaMMHUPOBAHUS IE€PCOHAJIOM CpeaHeil
KBaJIMPUKALIMU.

1-d ypoBeHb IMpejmoJaraeT BO3MOXHOCTH MPOCMOTpPa HACTPOEK U BKJIOYeHUs/
BBIKJIIOYEHUS] PEXHUMOB MO/JIep>KUBAIOLIEr0 M yCKOPEeHHOro 3apsja. M3MeHeHue HacTpoek(
KpoMe BBO/Ia MapoJisi IOCTyNa) U BKJIOYeHHe BbIpAaBHUBAMIIET0 3apsi/ia Ha 1-M ypoBHe JjocTyna
HeJI0CTYIIHO.

2-i  ypoBeHb INpeJOCTaBJsIeT I[0JIb30BaTeJl0 BeCb (QYHKIMOHAA YCTpoMcTBa -
BO3MO>XHOCTb U3MeEHEHHUS BCeX HACTPOEK M BKJIFOUEHHUSI/BbIK/IIOYEHUsI BCEX PEKHUMOB.

M3MeHeHHe ypPOBHS [JOCTyNa OCYLIECTBJISIeTCS IMyTeM BBOJAA MapoJis B MEHH0
nporpaMMupoBaHus aasa ¢pyHkuuu F97. [Ipu aToM A/ BBOJja apoJisl ONEPUPYIOT KHONKaMu ”>"
u “<”. KHonko# “>” yBe/IM4alOT BeJIMYMHY [1apoJis B TeKylieM pa3psge oT 0 1o 9, a kHonko# "<”
OCYIIEeCTBJISIOT HABUTALUIO N0 pa3psAaM NapoJis.

[Tocsie BBoa naposisi HEO6X0AMMO HaxKaThb “®” /1 ero coXpaHeHHUsl.

[Tocse HaxkaTusa "®” HA AUCIIee OTOOPA3UTCA B 1-1 CTpOKe TEKYL[UH YPOBEHb OCTYIIA.

[Taposib a5 1-ro ypoBHs Aoctyna -"2016”, njis 2-ro ypoBHs AocTtyna -"1945”.

3.17 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
BeinpsiMuTesnb MMeeT cnenuaibHylo GyHkuuio FI98( cM. myHKT 7), mMpU COXpaHEHUMU B

MmaMATHU KOTOpOﬁ 3HA4Y€HHUA paBHOTIoO 1, BCce MoJib30BaTeJbCKHE YCTAaHOBKH CTHUPAIOTCA, 4 HA UX
MECTO 3allMCbIBAOTCA 3aBOJICKHNE 3HAYEHHNA CIJYHKU,I/II‘/JI.

3.18 3anuThl
B ycTpoiicTBe peasii30BaHbI CeAyOLHE BU/bl 3a1LUT:

A) 3amUTa OT KOPOTKOrO 3aMbIKaHUs SIBJASETCS 3JIEKTPOHHOW. 3JJIEKTPOHHAs 3alUTa
peanusyeTcs NnyTeM OBICTPOM 06pPabOTKM MUKPONPOLECCOPOM CHUTHAJIOB, MOCTYyHAKOLIMX OT
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JlaTYMKOB TOKa. [Ipy nmpeBbIlIeHUH MTHOBEHHOI'O TOKAa 3HayeHUs 3*|HOM NpPOUCXOJUT CHATHE
yOpaBJSALMX HWMIYJbCOB C THPUCTOPOB, a Ha JHCIlJiee OTOOpaXkaeTCl COOTBETCTBYIOLIee
COOOIIeHHE.

B) 3amMra OT 1neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMHWHA/JIbHOE  3Ha4YeHWe TOKa  BBIIPAMMUTE/A. 3allUTa  fABJAAETCd  3JIEKTPOHHOM.
Mukponpoleccop HenpepblBHO U3MepsieT TOK Harpy3kd U HaKallJIMBaeT 3HAayeHUe BpeMs-
TOKOBOIO HMHTerpajla M CpaBHMBAeT ero C yCTAaBKOM, NPHU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbCbl YIpaBJeHHUS C THUPUCTOPOB U OTOOpa)kaeT Ha JucIJee coobuieHue. PaboTa
BBINPAMUTEA GJOKUPYeTCA Ha 3 MHUHYTBI, 110 OKOHYaHMHU KOTOpPbIX Bo3MoxkHO AIIB npu
ycTaHoBKe 3HaYeHUs ¢yHKIMU F3=0( cm. 1 3.7). BoaMoxkHO A0 Tpex noapsia AIIB.

[leperpy3o4yHas cnoco6HOCTb BoinpsiMuTes: [ = 1,5 [nom - 10 cek, [ = 1,25 [nom - 30 cek, |
=1,1 InomM - 60 cek.

B) 3amuTa OT mneperpeBa pasuaTopa obecleduMBaeTC BCTPOEHHBIM B paJHaTop
TeMIlepaTypPHBIM JATYMKOM, KOTOPbIM HENPEPBIBHO ONpallMBaeTCs MUKPONPOLLECCOPOM.

[Ipy mnoBbllIeHMU paguaTopoM TemnepaTypbl Bbimie 70 C, BbINPAMHUTENb CHHXKAeT
MaKCUMaJIbHO JONYyCTUMBIA TOK BbINpsAMUTe HA 10% Ha kaxzbli rpaayc Boeime 70 C, npu
3TOM Ha JHUCIlJlee OToOpa)kaeTcsl NpeAynpeAUTesNbHOe coo6lLleHHe, a paboTa YCTpOWCTBa
PO/ 0JIKAETCH.

[IlpepenbHass Temneparypa paguatopa - 80 C. Ilocne cpabaTbiBaHUs 3alUThl paboTa
BBINPAMUTeEJA OGJOKHUPYeTCs A0 OXJaxJeHUs pajuatopa Ao TeMnepaTypbl 60 C, mocie 4dero
BBINIPSAMHUTEJIb CHOBA F'OTOB K paboTe.

[') KOHTpOJIb HaNpsXKEHUS CUJIOBOM CEeTHU OCYyILeCTB/SETCA 3JeKTPOHHBIM CIOCOGOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B ClIydyae HUX
“cnunanus”.

/1) B/lokMpOBKa YCKOPEHHOT0 U ypaBHUTEJILHOTO 3aps/ia OCYLecTB/sAeTCs MyTeM ompoca
BxoZa /1Y4. B caydae oTcyTcTBUA 3aMblKaHua Mexay /IY4 u GND ycTtpoucTBO BblJaeT
npeaynpeauTesbHoe coobuieHre "HeT BEeHTUIALUK U IEPEXOAUT B PEXKUM N0/ 3apsija.

4. Tpe6oBaHMs1 6€30NIACHOCTH.

4.1 BbIIpsAMUTeNb COOTBETCTBYeT JAeHCTBYIOILMM TpeboBaHusAM “IlpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[IpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAHOBOK
noTpebuTesen».

4.2 Jlna paboThbl BbINPSIMUTEJIS UCHOJb3yeTCsl OMacHOoe JJis XKU3HU HanpshkeHue. [lpu
YCTAaHOBKEe BBINPSIMUTEJNSI Ha OOBEKTe, a TaKXKe INpPH YCTPAaHEHUH HEUCHPABHOCTEH U
TEXHUYECKOM OOCIY>XMBAaHUM HEOO6XO0JUMO OTKJ/IYUTb BBINPAMUTEJb W MNOJK/IOYaeMble
yCTPOMCTBA OT CE€TH, a Takke YyOeAUTbCd B MOJHOM _pa3paje CrJaKMBAONIMX

KOHAEHCATOPOB.

4.3 He pnonyckaeTcs nomnaZjaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCThb
wkada. 3anpeliaeTcs UCNOJb30BaHUE BBIIPAMUTEJSl B arpeCCUBHBIX CpejiaxX C CoZlepKaHUeM B
aTMocdepe KUCJIOT, Lie104el, Maces U T. 1.

4.4 HO,ELKJIIO‘{GHI/IG, PEryJIMpPpOBKa U TEXHHUYECKOE O6CJIy}KI/IBaHI/Ie BBITIPAMUTEJIA JOJIXKHBI

IPOM3BOJUTHCH TOJIbKO KBaJIMPULHUPOBAHHBIMHU CIelUMaJMCTaM{, W3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTalUH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 ,[[J]H 3alIHThI o6c11y>}<1/1Banu_1ero IepCoHaJia BbIIPpAMUTEJIb AOJIXKEH OBITh 3a3eMJIEH.

4.7 BplmpsAMHUTeJb He MOXeT ObITb MWCIOJb30BaH KaK pa3beJUHUTEeNb LeNu WU
U30JIMPYIOLLee yCTPOUCTBO.

4.8 Eciy ciaydanHad IoJladya HalpspKeHUWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHaja WJIA O0OOpYAOBaHUA, TO BbINIPAMUTENb HEOOXOJUMO MNOAKJAKOYATb 4Yepes
npepbiBaTe/b, HApUMepP, KOHTAKTOp, yIpaBJisieMbli BHEIIHEN CUCTEMOU 6€301acCHOCTH.

4.9 PaboTa BbIIPSMUTEJISI CONMPOBOXK/JIAETCS BblAeJeHHeM TemJa. s mpeaoTBpaleHus
neperpeBa, BbIX0/ia U3 CTPOS U MPeIOTBpallleHUs oKapa Heo6X0IUMO:

A) ycTaHaBJIMBATh BBINPSIMUTE/Ib HA HETOPIOYYIO0 TOBEPXHOCTb;

B) HeOMyCTUMO yCTaHABJAUBATh BbINPSIMUTE/Ib B IJIOXO BEHTUJIMPYEMbIX MeCTax U MeCTax
C BBICOKOH TeMIIepaTypou OKpy-Karlel cpeabl;

B) npu ycTaHOBKe He06x04MMO obecrnieduTh He MeHee 100 MM CBOGOZAHOI0 NPOCTPAHCTBA
110 ePUMETPY BbINPSAMHUTEJIS.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTD BbINPSIMUTEJIb Ha IITATHOE MECTO W HA/IeXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh BbINPSIMHUTEJb B COOTBETCTBHE C TpeboBaHUsAMHU 1Y 3.

5.2 IIpokJyiafblBalOTCSl IMHUU CBSI3H, PeJlHAa3HAUYEHHbIE COeJMHEHUS C MUTAIOIIEN CEThIO,
Harpy3KoM, yCTPOHUCTBAMHU yIpaBJIEHHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid MoJAa4Yu CHUTHAJIOB yIHpaBJIEHHUA CJAeAYyEeT BBINOJIHATL BHUTBIMH IdpaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HWX IOAKJ/IIOYEHHEM K
yhnpaBJAKIUM KJIEMMaM OJIA KaXKXJ0r'o CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoOHTaXe NPOBOJOB HEOOXOAHMMO OOeCHeYUuTb HX HaAeXHbIH KOHTAKT C
KJIEMMHUKOM BBIIPSAMUTEJISA, [IJIsT YerO0 PEKOMEHJYEeTCs WX KOHIIbI TINATeJbHO 3aYUCTHUTb U
00JIyAUTb UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJeMMbl. [logcoenrHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He pomnyckaeTcsl Npok/aajKa JUHUN YNPaBJSAKIIUX CHTHAJOB B OJHOM JXTIyTe C
CUJIOBBIMHU MTPOBO/IaMH, CO3J]AK0IIIUMU BBICOKOYACTOTHbBIE UJIK UMITYJIbCHbIE IOMEXH.

5.5 TIlogkaoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJUTCA IO CXeMaw,
npuBeseHHbIM B [IpusioxkeHuu A.

5.6 IIpu BbINOJIHEHMU MOHTAXXHBIX Pab0OT HEOOXOJUMO MPUMEHSATDh TOJbKO CTaHAAPTHBIN
WCIIPaBHbIA HHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.
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[lepes mepBbIM BKJIIOUEHHEM B HEOOXOMMO BBINIOJHUTB CleAyI0liue JelCTBUS:

A) mpousBecTH NOAKJIOYEHHe MO cXeMe 1, yKa3aHHOW B NpPUJIOKEHHWU A, NPU 3TOM B
KayecTBe TeCTOBOM Harpy3ku BMecTo Ab pekoMeHAyeTCs MOJKJIOYUTH JlaMIlbl HaKaJUBaHUA
molrHoctbio 100-150 BT;

B)y6eauTbcs B NPaBUJIBHOCTU NMOJK/IOYEHHS BHEUIHUX Lielled NUTaHUA W yNpaBJeHud,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) nmnojaTh HamnpsbkeHHe Ha BBIIPSMUTEJb, IPU 3TOM BCe CBETOJMOJblI Ha NepeJHel
naHeJsu mKada J0KHbl KpPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha JUCIJIee B TeyeHue 10
CEeKyH/J| [0/bDKHa OTOOpasUThC HAAIUCh TeKylled MoJesau BBINPSAMUTENS U BKJIOYAIOTCA
BEHTUJIATOPbl oxJaxJeHUs. [lanee Ha Juciiiee OTOOpasuTbcAd Haanuch ‘[0TOBHOCTB” U
TeKylllee 3Ha4eHue CUrHasa 3aZaHusi(HanpuMep, U31=220 B. 3To 03HayaeT, UYTO BbINPSIMUTEb
roTOB K paboTe ¥ NpOrpaMMHPOBAaHUIO.

[lo yMos4aHMWIO, BBINPSIMUTENb HKMeEeT HACTPOMKU: TMojada KoMaHAabl “Paborta”
OCYLeCTBJIAIETC MEeCTHO TyMOJiepaMM C JIMLeBOM IaHesM, BbIXOJHOe HalpshKeHue
peryJmupyeTcsi C IOMOLIbI0 KHOMOK “>" 1 “<” c inLleBo# naHesu ynpaBieHus. [lepeBejute pyuky
Tymb6sepa “Iloasapsan” B mosioxkeHue “Bki”, Mpu 3TOM BbIXOJJHOE HAMpsiKeHHE BbIMPSIMUTES
IIJIaBHO YBEJIMUUTCSA OT HYJIs [10 33/laHHOr0 B TedyeHUe 5-10 ceKyHJ.

[lepeBesute pyuky TymoOsepa “lloasapsan” B mosiokeHue “OTkJa”, MpU 3TOM BBIXOJHOE
HanpspbkeHue T3Y muiaBHO cnajgeT Ao Hy . /Jlajiee HEOGXOAMMO CHAThH HampsikeHue c T3V,
NOJKJIYUTb AB, OTKJIIOYMB IIPY 3TOM TeCTOBYI0 Harpy3ky. CHoBa nozaTthb HanpsbkeHue Ha T3V,
BHOBb BKJ/IIOYUTb pEXUM MNoA3apsfa U y6eAUTbCA B IPaBUIbHOM QYHKIHUOHUPOBAHUHU
YCTPOMCTBA.

AHasiorn4Ho npoussejuTe BKAOYeHUe T3Y B yCKOPEHHbIM Y BbIpAaBHUBAKOLIMMN 3apsL.

BkiiroueHHe peXXMMa BBIPAaBHMBAMWILET0 3apsfa BO3MOXHO JIMIIb IPU HaJU4YUHA Yy
110J1b30BaTeJ g 2-ro ypoBHSA JOCTyIa.

7. [IporpaMmMupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMypoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCI B PpPeXUME
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “[Iporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”
7.2 Bb160p PyHKIUH.
Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHUe”0CyIEeCTBISETCS Nepexo] OT

O/ZJHOM HAaCTPOUKHU K JPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.
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BeibpaB ¢yHKIMIO, 3HaYeHHWE KOTOpPOW TpebyeTcsi MPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBpPEMEHHO HaXKMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKE UHAMKATOpPA 0TOOpPA3UTCS
TeKylllee 3HaueHre QYHKIMHU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHONKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXPAaHUTH BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “®”, mpu 3TOM Ha [AuCIiee KPAaTKOBPEMEHHO OTOOpa3vuTCAd HaJMHUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNEUIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajsiee Ha UHJMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUe TeKylLled PYHKLIHUHU U CTaHET BO3MOKHBIM
HaBUTraLus no GQyHKIUAM.

Ecnu ke BblOpaHHOe 3HaYeHHWEe (QYHKIUU COXPAHATb He TPeOYyeTcs, HaXXMUTE KHOIKY
“IIporp.” TekCT BO BTOPO# CTPOKe MHJUKATOpPa MCYe3HET, a 3HayeHHe QYHKIMY He COXPAHUTCS,
B 4eM JIerko y6eAUTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 OyHKIMHU Y UX 3HaYEHUS.
[IporpamMmupyeMble GYHKIIMU BBIIPSIMUTEJIS lepedrc/ieHbl B Tabanne 7.1.

Ta6snna 7.1 [lporpaMmMmupyeMblie GYHKIIUU

dyH- Haanuce Ha OnucaHue
KIUsl | WMHAUKaTOpe
OmpenenisieTr crnoco6 ympaBjieHWs: KoMmaHZa “‘Pabora” mojaeTcds MeCTHO WJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnucek ITosicHeHue
F1 Ccrnoco6 ymp. 0 S Komanpa “ PaboTa ” nojjaeTcsi nepeBof0M pyKOSTKU
y p TyM06J1epOB B nojioxkeHue “Bra”
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHUS KJIEMM
1 JOUCTAaHIUOHHO .
KJIeMMHOU KoJioAKU X1 nJaThl ynpaBJeHUs
OnpepesisieT CUrHaJ ynpaBJeHUs BEIXOAHBIM HaNpsXKeHUEM
3HayeHHe Hagnucek [TosicheHue
CurHaJ 3aJlaHUs U3MEHsIeTCAd HaXkKaTHeM KHOIIOK “>" U
«en
0 KHOIIKU wn
HaxkaTue “>” yBesinuMBaeT BbIXOJJHOE HANIpSHKEHHE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
F2 CUTHaJ ymp.
CurHan 3aJjaHusl U3MEHSEeTCs TMOBOPOTOM PYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MelleHHOTO Ha JIMLEeBOU
1 BCTP.pE3UCTOP | HMAHEJIH. [TosioxkeHHE “Mun” COOTBETCTBYET
MHUHHMaJIbHOH BeJIMYMHE 3aJlaHMs, MoJoKeHne “Makc”
- MaKCHMMaJIbHOU BeJINYMHE 33/laHusl.
2 4.20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
OnpejiesisieT MOBeJleHHWE BBINPSIMUTEJIS MOCJAe CpabaThIBaHUS 3aIIUTBI OT KOPOTKOIO
3aMbIKaHUs UJIU IEperpy3Ku
3HayeHHe Hagnucek [TosicHeHue
F3 AIIB Paspenieno ogHo AIIB nocsie cpabaThiBaHUS 3al[UThI OT
0 paspeleHo KOpPOTKOTO0 3aMbikaHUs U Tpu AIIB nocne cpabaTeiBaHUSA
3aluThl OT Heperpy3ku. AlIB cuynTaeTcsd ycheuHbIM,
ecJii B TeYeHHUe MHUHYTbl TIOCJE CTapTa He
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3aduKCcUpOBaHa INOBTOpHas aBapusA, B 3TOM cJjydae
cueTyuk AlIB o6HysIeTCS.

Pa6ota T3Y 6sokupyerca. UTo6bl pas3boKHpOBaThb
YCTPOUCTBO HEOOXOAWMO CHSITb WBHOBb I0JaTh
1 3arnpelleHo
BCIIOMOTaTeJibHOe HanpshxkeHue aBTomMaToM QF1
OnpepenisieT ycioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HavyeHUe Hagnuce ITosicHeHue
0 OTKJII0YeHO | Pesie HEaKTHMBHO BO BCEX peKMMaxX pabOoThI
1 CUTHa CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEKUM
F4 1-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAUT MIPU NePEX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHa CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEKUM
ABAPUA “ABapus”
OnpepenisieT ycjioBUe cpabaThIBaHUSA 2-T0 NIPOrPaMMUPYEMOro peJsie
3HavyeHUe Hagnuce ITosicHeHue
0 OTKJII0YeHO | Pesle HEAaKTHMBHO BO BCEX pPeKHUMaX pabOThI
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
F5 2-e peJie 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAHUT MIPU NePeX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHa CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEKUM
ABAPUA “ABapus”
OyHKIMA omnpefiesisieT CyMMapHOe CONMPOTHBJIEHHE MPOBOJOB U KabeJsiel /i pacueTa
F7 Rkabens BeJIMYMHBI IR-KOMIIeHcaIMy MaZieHus HaNpsKeHUs Ha IPOBoaxX M KabeJsax. Jluana3oH
3”Havyenui ot 0 10 0,250 OM c marom 0,001 Om.
T- OyHKIMA ompeziesisieT BeJUYHHY Ko3douIllMeHTa TeMIepaTypHOH KOMIIeHCAIUU.
F8 N
KoMneHcanus | [luanasoH 3HaueHu# dyHkiuu ot 0 g0 1,00 B/rpagyc c marom 0.01 B
QyHKIMS onpeJiesisieT TUI BHEIHEr0 IaTYMKa KOHTPOJis TOKa AB MJIM ero oTCyTCTBUE
3HavyeHUe Hagnuce ITosicHeHue
0 HEeT BHenmHuM faTYNK He NOAK/II0YEH
1 JATX-50 Buemnuit gatuuk JTX-50
2 ATX-100 Buemnuit gatunk JATX-100
3 JATX-150 Buemnuit fatuynk JATX-150
4 JATX-T 50 Buemnuit gatyuk JATX-T 50
F9 BHeI. JaTYHK 5 JATX-T 100 Buemuuit gatauk JATX-T 100
6 JATX-T 150 Buemuuit gatauk JATX-T 150
7 JATX-T 200 Buewmnuit gatuuk JATX-T 200
8 JATX-T 300 Buewmnuit gatuynk JATX-T 300
9 JATX-300 Buemnuit fatuynk JATX-300
10 JATX-500 Buemuuit gatauk JATX-500
11 JATX-750 Buemuuit gatauk JATX-750
12 JATX-1000 BHewmnuit gatunk JATX-1000
13 JATX-1500 Buewmnuit gatuynk JATX-1500
F11 ILIaBH. MyCK BpeMs miaBHOro BbIXOJla HaNpsDKEHUSI HA 33/JaHHbIM ypoBeHb. /lManma3oH 3HauYeHUU
¢yuknuu ot 0 mo 25 cek c marom 0,1 cek
BpeMs nmjaBHOrO CHMXXEHUSI HaNpshKeHHUs A0 MHUHHMaJbHOTO 3HadyeHUs. Jluama3oH
F12 | mnJaBH. BBIKJIL. .
3HaueHu ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
F21 UMuH OnpenesisieT MUHUMa/TIbHOE 3HAaYye€HHE BbIXOJHOTO HAMPSXKEHUSI HA Harpy3Ke B pexume
no/3apsz noj3apsaaa. 3HaueHre GQYHKIMY He MOXKeT IPEBbICUTh 3HaYeHHe QyHKIUHU F22
F22 Umax OnpefesisieT MaKCUMaJibHOE 3HaYEeHHE BbIXOJHOT0 HANPSKEHMS Ha Harpy3Ke B peKuMe
no/3apsz noj3apsaaa. 3HaueHre GYHKIMU He MOXKeT ObITh MeHbIlle 3HaYeHHsI pyHKIun F21
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F24

Imax
no/i3apsn

Onpe,qenﬂeT MaKCHUMaJIbHOE 3Ha4Y€HHWEe TOKa BbINIPpAMUTEJIA, IPU IPEBbIIIEHUH
KOTOPOTO BBINIPAMHTEJIb NIEPEXOANUT B PEXKHUM OrpaHUIE€HUA TOKA. 3HayeHUe (IJYHKLU/II/I
HE MOXXET MNPEBbICHUTD HOMHWHaJbHBIN TOK BBIINIPAMHUTEJIA

F31

UMHUH ycK.3ap.

OnpejiesisieT MUHUMa/JIbHOE 3HAaye€HHE BbIXOJHOTO HANPSX)KEHHUsI HA HAarpy3Ke B pexxuMe
YCKOpeHHOro 3apsja. 3HayeHre QYHKLUH He MOXKeT HMPEBBICUThH 3HAaYeHHEe PYHKIUHU
F32

F32

Umax yck.3ap.

OnpejesiieT MaKCUMaJIbHOE 3HaUYeHHe BbIXO/JHOT'0 HANIPSPKEHWs HA HAarpy3Ke B pexuMe
YCKOPEHHOT0 3aps/ja. 3HaueHue PYHKLMHU HE MOKET ObITh MeHbllle 3HaYeHUST QYHKLNH
F31

F33

IMuH yck.3ap.

Onpe,qenﬂeT MHWHHUMAJIbHOE€ 3HAa4Y€HHWE€ BBIXOAHOI'O TOKa BBINIPAMHUTEJNIA B peXHUMe
YCKOpPEHHOro 3apdaa. HpI/I CHHXXE€HHWHN TOKa B IMponecce YCKOPEHHOIro 3apdja U
HaXO0XXA€HHUHW €ro HUXE 3TOro 3HA4Y€HUdA B T€YeHHEe [ABYX 4YdCOB YCKOpeHHbIﬁ 3apdan
CIHNTAETCA 3aBEPUICHHBIM.

F34

Imax yck.3ap.

Onpe,qenﬂeT MaKCUMaJIbHO€ 3HA4Y€HHUE€ BbIXOJHOTO TOKa BBINPAMUTEIA B PEXHUME
YCKOpPEHHOro 3apdja. 3HayeHHUe (1)YHKL[I/II/I He MOXKeT INPEeBbICUTb HOMHWHa/JIbHBIA TOK
BBINIPAMUTEJIA

F35

T yck.3ap

qDYHKL[I/IH onpenesidet BpeMdAd YCKOPEHHOro 3apdaa, [0 HCTEYEeHHU KOTOporo
yCKOpeHHbIﬁ 3apAa YUTAETCA 3aBEPUIEHHBIM. MakcuMaJibHOe 3HadeHue — 48 yacoB

F36

Cpaspsaa

HaxkormnieHHast eMKOCTb pa3ps/ia, N0 JOCTHKEHUW BeJUUYUHbBI KOTOPOU NMPU OTCYTCTBUU
3aps/HOr0 TOKAa M3-3a OTCYTCTBUS MUTAHUS WA JAPYrod aBapuM, CTapTyeT
aBTOMAaTHYEeCKHUH YCKOPEHHBIHN 3apsif

F45

T yck.3apap

CDYHKU,I/IH ornpejgesider BpeMd YCKOPEHHOro 3apdja, IO HUCTEeYeHUU KOTOpOoro
yCTpOﬁCTBO dABTOMATHUYECKH MNEPEXOJUT B PEXKHUM ITOA3apAaad.

F41

UMHH ycK.3ap.

OnpepesnsieT MUHMMa/IbHOE 3HAayeHMe BBIXO/JHOTO HANPsSKEHUs Ha HAarpy3Ke B pexxuMe
YPaBHUTEJbHOTO  3apfja. 3HayeHHe (QYHKIMM He MOXeT IPeBbICUTb 3HauyeHue
byHkuuu F42

F42

Umax yp.3apsz

OnpepessieT MaKCHMa/lbHOE 3HaUeHHE BbIXOJIHOTO HANPSXKEHUS] Ha HAarpy3Ke B pexXuMe
YpaBHUTEJbHOTO 3apsijja. 3HayeHHe QYHKIUU He MOXET ObITb MeHbllle 3HaueHUs
dyuknuu F41

F43

IMUH yp.3apsj,

OnpefienseT BeIMYMHY TOKa A034psafku AB, KoTopblM 3apsikaeTca Ab B TedeHue 3 4
1ocjie OKOHYaHUs OCHOBHOM CTaJlUM YPaBHUTEJbHOIO 3apsaja. 3HaueHHe QYHKLUU He
MOXEeT NPeBbICUTh 3HaYeHUe QyHKIMU F44

F44

Imax yp.3apsag,

Onpe,aeJmeT MaKCHUMaJIbHO€ 3HA4Y€HHE TOKA BbINIPAMUTEJIA B pEXKHUME YPABHUTEJIIbHOT'O
3apdaa Ajd CTaaruh OCHOBHOI'O 3apAAdro 3HaueHHe (bYHKHI/II/I HE MOXET MPEBbLICUTDb
HOMHHaJIbHBIN TOK BBIIIPAMUTEJIA U HE MOXET ObITh MEHbIIIE 3HAYEHUST (1)YHKLII/II/I F43

F45

T yp.3apan

OyHKIUA omnpejesisieT BpeMs YPaBHUTEJbHOrO 3aps/a, MO0 HCTEYEeHUH KOTOpOro
YCTPOWCTBO aBTOMAaTHYECKH MNEPEXOJAUT B PEXUM IMOA3APSAAKA Ha 3 yaca TOKOM,
yCTaHOBJIEHHbIM 3HaUYeHHeM ¢yHKUuU F43. MakcumaibHOE 3HadYeHue - 72 yaca.

F97

[Taposb

dyHkuus ynpasJsieT YypoBHEM JIOCTYIA K QYHKIMOHANY YCTPONCTBA.
1-i1 ypoBeHb — orpaHUyYeHHbIN QyHKIMOHA. [laposb "2016”
2-1 ypoBeHb — NOJIHBIN GyHKIMoHaJ. [laposb "1945”

Fo8

3aBO/J. HACTp.

3anuck B IaMATh 3aBOJCKUX HACTpoeK( 3HaYeHUH 110 YMOJIYaHUIO)

3HavyeHUe Hagnucek ITosicHeHue

3HayeHUusa
U3MeHAeTCs

BCeX NporpaMMHUpyeMbiXx OYHKLUMH  He

0 HeT

Bce  mporpammupyemble  QYHKIMU
3aBO/ICKME 3HAYEHUS. ITH 3HAYEHUS PABHBI:

INPpUHHUMAIOT

OyHKIMA 3aBo/JicKoe

3HA4YE€HHE

3aBojicKkoe
3HaYeHHe

OyHKIMA

F1 0 F24 Inom

F2 F31 230

F32 260

1
F3 0
1

F4 F33 10
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F5 2 F34 Inom
F7 0 F35 48
F8 0,30 F36 250
F9 0 F41 240
F11 8 cek F42 270
F12 4 cek F43 10
F21 220 F44 Inom
F22 250 F45 72

8. UHAnKanua AaHHbIX HA AUCILJIee

B Ta6usiuiie 8.1 npuBeieHbl 0OTOOPaXkaeMble Ha JUCILIee JaHHbIe IJ1s1 BCeX PEXXHUMOB.

Pexxum

OTobpakaeMble JaHHbIE

['oTOBHOCTBH

1-s ctpoka Hagnucek “T'oToBHOCTB”

2-91 cTpoka BesunuynHa 3ajawuiero curHajaa it KaxJaoro us
noApexxumoB. /Jlyigs pexuMma mnoj3apsjga JgobaBiseTcd HHAeEKC 1,
pexxuMa YCKOpeHHOro 3aps/ia — 2, YpaBHUTEJbHOro 3apsaja - 3.
Hanpumep:

U31=230 B - gs11 noa3apsaa;

U32=250 B - /151 yckopeHHOrO0 3aps/1a;

U33=240 B - gs19 ypaBHUTEJILHOTO 3apA/a

Jns nepekarodyenus mexay Usl, U32 u U33 Heo6X0AUMO HaXKUMaATh
KHonky "®”

[IporpammupoBaHue

1-a ctpoka Kox dyHKIUM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
F2 - curnasn ynp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOeE MOsiICHEHHE

PaboTa

1-51 cTpoka BesiMurHa 3a/1al0lero CUrHasia WiM NpeAynpeanuTe/bHble
COOOIIeHUA

2-41 CTpOKa

- BeJIMUMHA TOKa BBIXOJHOTO TOKA BbINPSMUTES [;

- BbIXOZHOe HanpsixkeHue U;

- BeJIMYMHA KOMIIEHCAlUW MaJleHWs Halps»KeHWs Ha NPOBOJAAX U
kabesnax IR;

- BeJIMYMHA TeMIepaTypHoU koMmieHcanuu Ut;

- TeMnepaTypa paguaTtopa Tpag;

TeMIlepaTypa, HW3MepeHHas BbIHOCHBIM JAaTYMKOM TeMIlepaTyphbl
Toéar

- ToKk AB, u3MepeHHbI! yAa/leHHbIM JaTyukoM AB, [6aT

- BpeMms, OCTaBlleecd [0 OKOHYAHUSI YPABHUTEJBHOIO WJIU
yCcKopeHHoro 3apazga T.

Hanpumep: [=20 A, U=220 B, IR=5,0 B, Ut=-3,0 B, Tpaa=40 C, T6aT=35
C,I6aTt =5 A, T=54 30 munyt

ABapus

1-# kaap Kop ominbku U ee Ha3BaHUeE

2-# kagp( KpoMe oIUOKHK 71 Ipu ycaoBuu F9>0)

1-g cTpoka - Tok paspsiga Ab, [6at

2-51 CTpOKa - eMKOCTb pasps/a, OCTaBIIAsiCS [0 aBTOMATUYECKOTO
BKJIIOUEHUSI YCKOPEHHOIro 3apsi/ia MocJje BOCCTAHOBJIEHHS] MUTAHUSA
WJIK YCTPAHEHUs aBapUU.

Hanpumep, I6aT =5 A, Cpasp = 10 A*y
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9. Bo3MoXXHbIe HEUCNIPaBHOCTH H CNoCcoG6bI UX YCTpAaHEHUA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6uiuna 9.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanuce Ha IlosicHeHue
MHAUKATOpe
YCTpoHCTBO He 06HAPYKUBAET HaNpsiKeHUe CeTU
Bo3mo:KHas npuynHa JenicTBUs
HanpsikeHue Ha BBIPAMUTENb He | Y6eAUThCA B NOJK/IYEeHUH
. N0/IaHO HaNpSKeHus, IIPaBUJIBHOCTHU
Om?2 HeT CUJIOBOU ceTH!
NOJK/IYeHUs1
C/IMIIKOM HU3KOe HallpshKeHue Yb6eauThcs, 4TO HanpsbKeHUe B CeTH
6oJib1ie 100 B
BHyTpeHHsAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
TemnepaTypa oxsaxkawouero paguaropa gocruraa 80 C.
Bo3mo:KHasi npyuYnHa JenicTBUs
3acopeHbl BEHTUJIALMOHHBIE | [IpouucTUTh BEHTUJISILIMOHHBIE
YKaJIIO3U ’KaJIIO3M OT IBLJIK M Mycopa
Ow4 neperpes! BelnpsAMUTeE/Ib pa3MellleH B IJIOX0 | YOeAUTbCS, 4YTO  TeMIlepaTypa
BEHTW/JIMPYEMOM WJM >KapKOM | OKpy:Kalollero BO3/yXa He
MecTe npesbimaer 40 C.  YcTaHOBUTH
BBIIPAMUTE/Ib B Jpyroe MecTo,
IPUMEHUTb BHEIIHUH 06/1yB
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
TemmnepaTypa paguaTopa | PekoMeHAyeTcsl CHU3UTb BEJTUYMHY
npesbicusa 70 C. BelIpsMHTENb | BBIXOJHOTIO TOKA.
NPOJI0/>KAeT HAXOUTCA B pexxuMe | YOeAUTbCs, 4YTO  TeMIlepaTypa
Tpan>70 C "PaboTa”, HO CHIXAeT BBIXOJHOW | OKPY>Kalollero BO3/yxa He
ToKk Ha 10% Ha kaxzablil rpagyc | npeBbimiaer 40 C. YcTaHOBUTB
ceepx 70C BBIIPAMUTE/Ib B Jpyroe MecTo,
IPUMEHUTb BHEIIHUH 06/1yB
KopoTkoe 3amblkaHUe Ha BbixoJie | [Ipo3BOHUTEL BBIXOJ, BBIIPSIMUTES
ow? KopoTkoe BBINIPAMUTEJISA Ha HaJIM4Me KOPOTKOrO 3aMbIKaHHUs
m 3aMblKaHue! C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHAA HEHCIIPaBHOCTh OTnpaBUTb B pEMOHT
3HayeHue TOKa Harpysku | YMeHbIIHTD BBIXO/IHOE
npeBblllaeT HOMHUHAJbHBIA TOK | HalpsKeHHUE; yBeJUYUTb
Om10 [leperpyska BBINIPAMUTEJIA B TeyeHUe | CONPOTUBJIEHUE HAarpy3Ku

AJIUTEJIbHOTO BPEMEHHU

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

BelnpsiMUTEIb HE BOCIPUHUMAET KoMaHAy “PaboTa”

Bo3MoxHasg npuYrHa

JelicTBusa

KoMaHpa “Pabora” He mocTymaer
Ha BBIIPSIMUTEJIb

[IpoBEpPUTH NMOCTyIJIEHWE KOMaH/bI
paboTa Ha KOHTAKTax KJEeMMHHKa
ynpaBJIeHHUS]; y6eauThCs B
HCIIPAaBHOCTU TYM6JIEpOB

HeBepHo 3anporpaMMHpoBaHa

[IpocMoTpeTh 3HayeHUe QYHKIHUU
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¢yukuusa F1 - BbIGOp cmoco6a
10/1a41 KOMaH/bl

F1; npu Heo6XOAMMOCTH U3MEHUTh
ee 3Ha4YeHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0

Bo3MoxHasg npu4YMHA JencTBus
HeucnpaBHOCTb ueneit | [IpoBeputs 1[eJIOCTHOCTh U
yOpaBJeHUsT WJIW UX HeBEPHOE | MPaBUJIbHOCTh O KJIIOUEHUS

MNOAKJ/IDYEHHE

1[enel ynpasJeHus

HeBepHO ycTaHOBJIEHO 3Ha4YyeHHE
¢yHknuu F2 - BbIOOp MCTOYHHKA
3a/]al01ero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEeHHUe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEUCIPaBHOCTh

OTnpaBUTb B PEMOHT

Het omn60ok

BeinpssMuTenb nepexoAUT B pexum ‘PaboTa”, curHaa ymnpaBJ/eHUs
NPUCYTCTBYeT U H3MEHSAEeTCs, Harpys3ka IOJK/II4YeHa, HO Ha BbIXOJe

HallpAXEeHHWd HET

Bo3MoxHasg npuYnHa

JeiicTBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

Ha HWHAWUKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoxHasg npuYrHa

JeiicTBusa

He n1nopmaHo BcmoMoraTesibHOE
nutanue 220 B

BxirounTth aBTOMaT QF1,
NPOBEPUTh HaIHW4YMe HaNpsSKEeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe BHINPSAMUTENb [EePUOJUYECKH “3aBUCAeT’, JlaHHble Ha
WHJMKaTope OGHOBJISAIOTCS HECBOEBPEMEHHO, KOMaH/bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxHasg npu4YMHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe TOMeX U IMPOBAJIOB B
nepuojUyecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsH>KeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/nbHOe NMUTaHUE
BCJIE/ICTBUE BKJIOUEHUS JPYTOro | OT ApPyroi JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
anmnapaToB)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

10. TexHn4ecKoe 06CIyKUBaHUE

10.1 TexHuueckoe 06CAyKMBAHUE BBIMPSIMUTEJS POU3BOJUTCS HE pexxe OJHOr0 pasa B
1IeCTb MecslleB U BK/IIOYaeT B ceb:

A) KOHTpPOJIb KpemnJieHus;

B) KOHTpOJIb 3/71eKTPUYECKUX COeIUHEHUH, NOATS>KKa BUHTOBBIX COeJUHEHU;

B) yaaseHue nbliv U rpasy;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TEMIIEPATYPHOI'O peXruMa.

11 MapkupoBKa BBIIPAMUTEIA
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11.1 Ha kaxbli1 BbIPSAMUTEJb HAHOCATCH:
A) Ha3BaHMUe BBIIPSIMUTES;
B) o6o3HaueHUe NUTAIOLETO HANIPSIP)KEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTh;
[) cTeneHb 3alMTHI KOPNYCa;
/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa BBINPSIMUTE/SI NPOU3BOJAUTCSA B KaPTOHHYI KOPOOKY WJIM JlepeBsHHbIN
SIIUK.

13 TpaHcnopTUpOBaHHE U XpPaHEHHUE

13.1 BrIIpsAMUTENb XPAaHUTb B 3aKPBITHIX MOMELIEHHUSAX B KAPTOHHBIX KOPOOKaX HJIU
JlepeBSIHHBIX AIMKAX MPU CIEAYIOUUX YCAOBUSIX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;

B) oTHOCHTE/IbHAs BJAXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.

Bo3ayx B MOMEIIEHUH He JIO/DKEH COJIep’KaThb MbLIM, TAPOB KUCJIOT U I[eJIoYeH, a TaKkKe
ra3oB, BbI3bIBAIOLIUX KOPPO3HIO.

13.2 BoinpssMuTe/b B YIaKOBKE TPAHCIOPTUPOBATh NPU TeMmepaType oT -25 g0 +55 C u
OTHOCHUTEJIbHOW BJIQXXKHOCTH Bo3JyXa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTUpoBaHHe [JONyCKaeTC BCEMHM BHUAAMU 3aKpPbITOrO0 TPaHCIOPTA.
TpaHcropTHpoBaHWe  ABUATPAHCIOPTOM  JOJ/DKHO  NMPOU3BOAUTBHCA B OTAIJIMBAEMbIX

repMeTNu3nMpoOBaHHBIX OTCEKAX.

14 KoMILJIEKTHOCTb

TBY 35220 et e e e e e e e e reee e e e e aaas 1 .
TEMOEPATYPHBIM JTATUMK ..eevveeuueeaeeesaeeersnessneerssesesesssesssesssssssssessnsessssssenns 1wT

DA P2 i 6% 6 (3 (0] 2 U2 OMNLKOHANbHO
PYKOBO/ICTBO MO IKCIITYATALIAM ..eeeuueeaereseserseessreessnessneessnesseesnesensses sns 1 .
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15 lF'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaldu 12 MecsleB CO AHSA MPOAAXKH, TPU COOJII0JeHUU
N0J1b30BaTeJIEM YCJIOBUHM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAaHEHUS U MOHTAXa

15.2 B ciyvae BbIXOJ@ BBINPSMUTENS U3 CTPOSl B TeYeHUe TapaHTUHWHOTO CpoKa MpHU
COOJIIO/IEHMU TM0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTAaXa U3rOTOBUTEJIb 00513yeTCs OCYLECTBUTD €ro 6eClJIaTHbIA PEMOHT UJIK 3aMEHY.

15.3 B cayyae HE06XOAMMOCTH TapaHTUHMHOTO U NMOCTTapaHTUHHOTO peMOHTA NMPOAYKIUHU
N0J1b30BaTeJb MOXKET 00paTUThLCS N0 aZ|pecy, YKa3aHHOMY callTe KoMNaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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