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BBegeHue

HacTtosimne «PyKOBOACTBO MO 3KCIJIyaTallMh» IpeJHa3HauyeHbl [AJs O03HAaKOMJIEHUS
006CY>KUBAIOILETO MEPCOHAJA C YCTPOUCTBOM, MPUHILIUMIIOM AEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIIyaTallud W OO6CAy>KMBaHUSA OAHOQPA3HOI0 THUPUCTOPHOIO perysasaTopa
MOLIHOCTH, UMeHyeMoro Jasee no Tekcty “ZVEL-1-C”, “peryasatop” uiau “yctpoiicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHa3HayeH [Jis PeryJMpoBaHUsl MEpPeMEeHHOT0 HaIpsSKeHUs B CeTSX
220/380 B 50 I'm HA aKTUBHOW MU AKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 33/]eP>KKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycka Nepyuo/ioB.

PerysnaTtop Hesb3sd HWCNOJb30BaTh [JIs 3JEKTPONMTAHUS MNPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OGOpYJOBaHUA HeceT
NOTpebuTe b, a rapaHTUHHBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He JeCTBYIOT.

1.2 Harpyska K perysaTopy noJkJ/jr4aeTcs no ojHoda3HOU cxeMe

1.3 Per.III/IpOBaHI/Ie HallpAX€HHWEe Ha HAarpy3ke OoCymecTBJIdeTCA B COOTBETCTBUE C
CUIr'HaJIOM 3aJjdHHUA.

1.4 PeryssiTop MOXXeT NPUMEHSATbCS KaK JJisl PyYHOrO yInpaBJieHUs] YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisl 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3UuCcTop Ha
nepejHell mnaHesnd 1mKada, TaK M [AUCTAaHLMOHHOIO yIHpaBJieHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSATHCA:

A) ctanpapTtHbii curHai 0..10 B;

B) crangapTtHbii curHai 0...20 MA;

B) cranpgapTHbIM curHai 4..20 MA;

') BHemHUM nepeMeHHbIH pe3ucTop 1..10 KOM.

KoMaHay pa3pelienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyM6Jiepa Ha JIMLIeBOU MaHeJH, TaK U JUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbibop curHasa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHPOBAHUSL.

1.5 PerysiATOop sB/AsieTCA MHUKPONPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIe [10J1b30BaTeJIeM YCTaBKU XPAaHATCA B 9HeProHe3aBUCUMOM NaMATH
MHUKpOIIpoLeccopa.

1.6 PeryssaTop oTo6pa)kaeT Ha JUCIJiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/JIbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMIIJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCliedrBalOLUX
HaJiexkHoe PYHKIIMOHUPOBAaHKE YCTPOUCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIINX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Ta6snna 2.1 - Texuuueckue xapaktepuctuku ZVEL-1-C
KosinuectBo ¢das 1
CeTb 198-242 B, 342/418 B, 50 I'y
YnpasJienue pazamMu CoBMecTHOe
Cxema NOJKJIYEHHUS HATPY3KHU oaHodasHas
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJMpoBaHUsi MOUIHOCTH

BcrmomoraTtesbHOe NUTaHHe AJIAd CUCTEMbI

198-242 B 50Ty

ylpaBJeHus
MouHocTh NoTpe6/IeHUsl CUCTEMBI 20 BA
ylpaBJeHus
HoMUHANLHBIH TOK HArPY3KH 100, 160, 200, 250, 315, 400, 500, 630, 800,
1000,1250 A
Peryvpyroumn 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJeHUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIN

CurHan ynpaBJieHUs

nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIKU aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA /91 OM
4-20 MA / 91 OMm

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUMKATOP 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpamMmMmupyeMbix pese 220 B 5 A.
BbixoiHOM curHaJs: “Pabota”, “ABapus”,

“I'oTOBHOCTB"
JJIeKTpOHHAad 3allUTa

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOJe

BJIEKTpOHHaH 3allluTa

3aI.L[I/ITa: rneperpy3ka AJIMTeJbHbBIM TOKOM

Jatyuk Temnepatypsl 80 C

3alura: neperpeB TUPUCTOPOB
3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpOHHas, paboTaeT TOJbKO Nepes MyCKOM

JJIeKTPOHHAs1, paboTaeT TOJbKO Mepes MyCcKOM

3auuTa: KOHTPOJIb UCIIPAaBHOCTU TUPHUCTOPOB
3amuTa: HeCHMMETPHS BBIXOIHBIX TOKOB(
00OpbIB UJIH TOBPEXKJEHUE HAaTPY3KH)

JJIeKTpPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOILEeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHE)

[=1,5Ia-10 cek, I=1,25 Iu - 30 cek, [=1,1 [u -
1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIJIMTYAHOE 3HAaYEeHUE)

[ >=3Iun

TouHOCTB cTabUIU3aLUU IEWCTBYIOIIUX
CpeHEKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpsixkenue v Tok — 2%,
MOIIIHOCTD — 4%

BpeMs cTabuiM3alK TOKA TPU CKayKe
HaMps>KeHUs1 CETH WM Harpy3ku Ha 10% B

2..3 cek

pexxrMe CTabU/aM3al MU TOKA, HAPsXKeHUs
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HNJIN MOIHOCTH

CTeneHb 3alUILLEHHOCTH IP20
Ox sk eHHe [IpuHyaUTE/IbHOE BCTPOEHHBIMHU
BEHTUJIITOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa oKpyKarwlleu cpeabl 0.45C
OTHOCHTe/IbHAs BJAXXHOCTb BO3/1yxa 0..90% 6e3 KoHAeHcaTa ( cyxoe NOMellleHHEe)
2,5 kB Mexy maccy, CUJI0BOH LeNbI0 U
H3ongauus
yHpaBJASOUKUMU LeNsIMHU
PexxuM paboThl JauTtenbubil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTusa 12 MecsLeB CO JHA NPOJAXKHU

[ paboThl peryasaTopa Heob6xoAWMO J[ABa HamnpspkeHUsA. OJHO HampsbKkeHUe 4epes
TUPUCTOPBI KOMMYTHUPYETCH Ha Harpy3Ky — OHO Ha3blBaeTCH CHUJIOBBIM HaIlpSXKEHUEM; Jpyroe
HanpspKeHWe MCIOJIb3yeTcd [ [UTAaHUA CUCTEMbl YIpaBJeHWs - OHO Ha3bIBaeTCHd
BcioMoraTesibHbIM. CUJIOBOe HampsihKeHHe MOXeT ObITh mnofaHo kKak 220, tak u 380 B,
BCIlOMoOraTesibHOe HanpsixkeHHe — ctporo 220 B 50 I,

2.2 PerynaTop npefHa3HavyeH [/ 9KCIJIyaTalluy B CJIeyIOLIUX YCA0BHUAX:

A) 3akpbITble B3pbIBO6€30MacHble TOMellleHUs1 6€3 arpeCcCUBHBIX TAPOB U ra30B;

B) Temnepartypa okpyxatouiero Bosgyxa ot 0 go +45 C;

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

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus Ao 1000 M Hag ypoBHEM MODS;

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

7K) oTcyTcTBUE BUOpAIUU U YIaPOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA

3.1 BHyTpeHHee yCTPOMUCTBO.
BHemHu# BUJ pery/isiTopa fpejcTaBjieH Ha pucyHke 3.1:

ZVEL-3-100, ZVEL-3-200, ZVEL-3-315,
ZVEL-3-160 ZVEL-3-250 ZVEL-3-400,
ZVEL-3-500

Pucynok 3.1 BHewnu# Bug peryastopa ZVEL
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Ha sninneBo# nmaHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHU:
A) cBeToauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6ep “PaboTa”;

[') ’KUAKO-KPUCTANLINYECKUN HHAMKATOP;

) xknonku “Ilp.”, “@”, ”>”, ”<” nig nporpaMMUpPOBaHUA U YIIpaBJIEeHUS;

E) pyyka BCTpOEHHOTr0 NepeMeHHOT0 Pe3UCTopa;

BHyTpu Kopmyca pa3MellarTcs:

A) TUPUCTOPHBIN MOAYJIb

B) paauaTop oxnaxeHus;

B) miaThl cucTeMbI yIpaBJeHUS;

[') cuyoBble LIMHBI AJ15 NOAKJIIOUEHUs] CUJIOBOI0 HANPSXKeHUS U Harpy3Ku
3) BEHTUJIITOPBI OXJIAXKAEHUS

Ha 60xoBo# naHesu lKkada HAXOAUTCA KJieMMa 3a3eMJIeHUS.

B kayecTBe peryJjHpymoLiero 3jJeMeHTa B YCTPONCTBE HCHOJIb3YeTCS THPUCTOPHBIN
MOJYJ1b, KOTOPbIN COAEPKHUT JiBa TUPHUCTOPA, COEJUHEHHBIX 110 BCTPEUYHO-Napasljie/bHON CXeMe.
Ha nuueBoit maHesin pa3MeleHbl 3/1IeMeHTbl MHAUKALLMY U YIIPaBJIEHUS.

[IpoBoja [/ MOAKJIIOUEHUs] MHUTAIOLIEr0 CUJIOBOTO HANPSDKEHUS 3aBOJSATCS B KOPIYC
CBepxy; NpoBo/a [/ MOAK/IYEHUS Lielled Harpy3KHy U YIIpaBJeHUs — CHU3Y.

.}]I/ILIeBaH IaHeJIb yIpaBJIEHUA COeAWHAETCAd C OCTaJIbHbIMHU 3JIEMEHTAMH PeryjdTopa
COeAUHUTEJIbHBIM KI'YTOM, KdK II0OKAa3aHO Ha pUCYHKE 3.2:

PucyHok 3.2 Perysiarop ZVEL ¢ BeiHeCeHHOM MTaHeJIbIo yIIpaBJIeHUs

9TO JjlaeT BO3MOXXHOCTb BBIHECTU IMaHeJb YNpaBJeHUs 3a INpejesbl PEryjasTopa U Hpu
HeOOXOJAMMOCTHM YCTAaHOBUTb €e, HalNpuMMep, Ha /JBeple BHelHero Mmkada. /JinHa
COeIMHUTEJILHOTO XKI'yTa — 1 MeTp.
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3.2 PexuMbI pabOThL

PerysnsiTop B Jito60 MOMEHT HaXOJAUTCS B OJHOM W3 PEXUMOB pabOThl. ITU PEKUMBI
nepevyucaeHbl B Tadbsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

HasBaHue pexunuma

[TosgcHeHue

“ToToBHOCTBL”

B 3ToM pexuMe MMIyJbChl YIpaBJeHUs] HAa CUJIOBble THPUCTOPHI He
NO/AIOTCs, BBIXOJHOE HaNpshKeHMe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO 0XHUJAaeT KoMaHJbl “Pab6ora” wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTBYIOLIMKA pexuM. Ha wuHAMKaTOope B IepBOH CTpOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/JlaHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUM KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOINE UMIYJbChI, HA
Harpy3ke NpUCYTCTBYeT HanpshkeHue. Ha MHAMKaTOpe oToOpakaeTcs
TeKylllee 3HAaYyeHHWe CUTHaJla 33/laHUsI U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop TMNepPeXojUT B PEXKUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexuM perysiTop MepexofuT MPU PEerucTpalud KaKou-Jru6o
aBapUMHOM cuTyalnuu. UMnyJibChl ypaBJeHHs Ha CUJIOBbIE TUPUCTOPBI
He MO0JIaloTCs. YCTPOWCTBO He pearupyeT Ha KomaHay “Pab6ota” o
JIUKBUJIAIUK aBapUMHOU cuTyauuu. [locje peructpanydu OTCyTCTBHUS
ABapUMHON CHUTYallMU PETYJISATOP MOXET aBTOMAaTHU4YeCKH NePerTH B
pexxuMm “PaboTta” niu “I'oTOBHOCTH” B 3aBUCHMOCTHU OT BU/]a aBapUHHOHN
CUTYaI[MU U 3alIpOTPaMMHPOBaHHbBIX HACTPOEK.

Ha nHankaTope oTo6pakaeTcsl KOJ| OUIMOKH U MOSICHAOLAs HAJHUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH NpPOrpaMMUpPyeMbIX
napaMeTpoB M COXpaHEHUs UX B MaMATH MUKpompoleccopa. UTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXaTh KHOMKY
“IIporp.” ¢ nepenHel naHenu. Takxke B pexkuM “[IporpammupoBaHue”
MOXXHO BOWTHM HakaB KHomnky “Ilporp.” B nepBble 10 cekyHz nocie
N0/auu NUTAHUA [JJi CHUCTeMbl ynpaBjeHHs( Korja Ha JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU PETyasTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbl
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapusa”.

B mnepBoil cTpoke HMHAMKATOpa OTOOpa)kaeTcs HOMep W Ha3BaHHUe
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
NOsICHEHU e

3.3 Opradpl viipaBJeHUd U UHAUKAIIUU

Ta6sinna 3.2 37ieMeHThl yIpaBJIeHUsI U UHAUKALIMU PETYSTOpa

OpraH ynpassieHus uiu | HasanaueHue

HHANKALUU

Csetoguop “Paborta”

['oput B pexxume “Pabora”

Ceetoauop “ABapus”

['oput B pexxume “ABapus”

Kupkokpucrannumyeckuit | OTo6pakaeT TeKyliue JaHHble, pPeXHUM paboThbl, 3HAYEHUS

MHAUKATOP

IpOrpaMMHUpyeMbIX yCTABOK
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[lepeMeHHBIN pe3ucTop | YrnpaBJ/ieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXUMe
“YupaBsienue”
Tym6sep “PaboTa” Jlisg nojauu KoMaH/bl “PaboTa” B pyyHOM pexume
KHonka “Ilporp” Jlis1 BXo/ja/BbIX0/1a B PEKUM MPOrPaMMHUPOBAHUS
. Jia BbiGOpa mporpaMMmupyeMod GyHKIMH, BBOJA B NaMATh ee
KHomnka “@
3HaYeHHUs.

KHomnka “>" Jl1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMUPYEMON BETMYHUHbI
KHomnka “<” Jl/1sl yMeHbllIeHUsI 3Ha4ueHUsI MPOrPaMMUPYEMOU BeJTUYUHbI

3.4 HaznayeHue kjeMM kjaeMMHbIX kosoaok XT1, XT2, X1-X4 npuBesieHo B Tabaune 3.3.
KiemmHbIe koogku X1- X4 pasMewaroTcs Ha IJ1aTe yIpaBJeHUs.

Ta6sauna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasHayeHue
KineMMHUK llenb
KJIEMMBbI
XT1 1 A Jns coennHenus ¢ $a30i CUJIOBOr0 HaNpsKeHUs
XT1 ? N/B st coeiHeHUs co BTOpo# $a30il CUI0BOIr0 HaNPsXKEHUS
WJIY HYJIEM
XT1 3 L1 51 coefiHEHUd C HArpy3Kou
XT1 4 L2 Jlnsi coefHEHMS C HArPY3KOH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
1IlepeMeHHOr0 pe3ucTopa
X1 2 Uynp Jg nogauu aHasorosoro curdaza 0..10 B
X1 3 lynp s nofavu aHasoroBoro curiaza 0(4)..20 MA
X1 4 Rymp 1 NOiK/II0YeHU CpeJHEr 0 BbIBO/Ia BHEIIHETO
IIepeMeHHOro pe3ucTopa
X1 5 AGND O6uIMH /15 aHAJIOTOBOTO CUTHAJIA yIIpaBJeHUs
X1 6 Ay 14 moa4yy CUrHajia JYMCTAaHIIMOHHOIO yIIpaBJeHUs
X1 7 GND 061mui
X4 1 HP P1 HopMaibHO-pa3OMKHYTBIA KOHTAKT 1-r0
NpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMHupyeMoro
peJie
X4 4 HP P2 HopMa/ibHO-pa3OMKHYTBIA KOHTAKT 2-TO
NpOrpaMMHUPYEMOTO peJie
O6uuit | OGUMM KOHTAKT 2-TO NPOrpaMMHUpPyeMoro peJe
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-I0 IpOrpaMMHUpPyeMOro
peJie
X4 v HP P3 HopMaibHO-pa3OMKHYTBIA KOHTAKT 3-TO
NpOrpaMMHUPYEMOTO peJie
O6uuit | O6UMM KOHTAKT 3-r0 NpOorpaMMHpyeMoro peJje
X4 8 p3
X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJie
X5 1 L Hanps»keHue ynpaBjeHus
X5 2 N HanpsikeHue ynpaBJieHUs
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3.5 Bbi6op cnocoba noja4y KoMaH/

KoManay “Pa6oTa” MOXXHO MoJaTh MECTHO — IIepeBOJIOM PYKOSATKU TyMmOJepa “PaboTa” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — NMyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha IJIaTe ynpaBJIeHUs.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmb6Jepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYThIe KJIEMMBbI 6 U 7 KJIeMMHOU KoJsioAKHU X1, 03Ha4yaroT koMaHay “Cton”.

Bbi6Op Mexay MeCTHbIM WJIM JUCTAHIMOHHBIM CIIOCOOG0M yHpaBJIEeHHUS OCYIIeCTBJISIETCS
nporpaMmMmupoBaHueM GyHKIUHU F1( cM. myHKT 7).

3.6 Br160op 3a/1at0111eT0 CUT'HaJIa

YnpaBaATb YypOBHEM BBIXOJHOTO HAINpPSXKEHUS PperyasaTopa MOXHO MeCTHO WJIHU
JUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJISATh:

A) xkHomkamu “>” u “<”. HaxkaThe U yJepkaHHe KHONKH “>" yBeJMYHMBAeT 3HAUYeHHE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJiep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHBbIM IepeMeHHbIM pe3UCcTOpoM. HaxoxkJeHHe PUCKHM DPYYKH IMepeMeHHOro
pe3rcTopa B noJsiokeHUM “MuH” u “Makc” coOOTBETCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HAaYeHUSM 33/]al0lero CUrHasia.

JAna  [AUMCTaHIIMOHHOTO yIOpaBJeHUs B KayecTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSAThCS:

A) cranpapTHbIY aHasoroBbii curnai 0..10 B;

B) cTangapTHbIN aHas0roBbid curdad 0..20 MA;

B) cranzapTHBIN cUTHA/I aHAI0TOBbIH 4...20 MA.

[') BHENIHU TepeMeHHbIN pe3ucTop conpoTusieHreM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOUYeHUs(
npujoxeHve A) wu Tabsuned 3.3. Bbibop wucCnosib3yeMOro CUrHajga OCYLeCTBJISIETCS
nporpamMmypoBaHueM ¢yHKUUM F2( cM. nyHKT 7). BesinunHa curHazsa 3ajiaHusl oTobpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcuMmasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJ 3aJlaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.

3.7 HUcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHue perysifTopa Mocje NpoBaja CUJIOBOTO WKW BCIIOMOTATEJNbHOTO HaNpsKeHUs
ompejesisieTcsi 3HayeHMeM QYHKIMU TMOBTOPHOro BKJIW4YeHUs F3, ycTraHaBiuBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsXKeHUs JIJINJICS MeHee [IBYX CeKyH/I, TO BbIXO/IHOE Halpsi>)KeHWe CKauYKOM BO3BpalllaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60JIbllle IBYX CEKYH/I — TO IPU HAJIUYUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaTh4eckoe MOBTOPHOe BKJIYeHHUe 3ampelteHo. Eciau mnposan
HanpsKeHUs JJINJICA MeHee IBYX CeKyH/I, TO BbIXOJJHO€e HallpsXKeHHe CKauyKOM BO3BpallaeTcs Ha
NpeXHUH YPOBeHb, eCJIU 60JibllIe BYX CEKYH/, — TO IPU HAJIUYMU KOMaH/bl “PaboTa” Ha gucmiee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBaH U Ha
Harpy3ke HeT HanpsbkeHUs. YToObI ero pa36bJI0OKMPOBaTh, HY>KHO MoAaTh KoMaHAy “Ctomn”, mocse
Yero peryJsiTop nepenjiet B pexxkum “I'oToBHOCTB”.

[IpuMeHeHue GyHKIUM F3 npousitocTpupoBaHo HA pUCYHKe 3.3:
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A

HanpsxeHue ceTu

- T
Komanpa “Pabota”

- T
BeixogHoe HanpsaxeHwe, F3=0

- T
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.3 [[pumeHenue pyHkuuu F3

3.8 Bp160p QYyHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «k/j1eMMHy KoJioAKy X4 muaThl yOpaBJ/eHUs BbiBeJeHbl KOHTAKTbl Tpex
nporpaMMupyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuil F4, F5, F6 ( cM. nyHKT 7) pene
MOTYT GbITh HEAKTUBHBIMH UJIM BBIMOJIHATH QYHKI[UI0 CUTHAJU3ATOPA CJeAYIONUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['0TOBHOCTB”;

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexkuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX peJie MOTYT KOMMYTHUpPoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.9 Br160p crioco6a peryJMpoBaHus

BbIx0o/lHOe Hanps)KeHUe peryjsaTopa MOXKeT peryJupoBaThcs ABYMs crioco6aMu: ¢pa3oBbIM
U NponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCYLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

3.10 ®a30BbI¥ METOA PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHUe peryJupyeTcs 3a CYeT HW3MEeHEeHUsI BpeMeHHU 3aJlepXKKHU
oTnupaHus T3 CUJIOBBIX TUPUCTOPOB. PopMa BBIXOJAHOrO HAMpPsHKEHHUsI MTOKa3aHa Ha PUCYHKE
3.4:

A UH

T3 T3 T3

PucyHok 3.4 BeixosHoe HanpsbkeHUe MU $pa3oBOM CIOco6e peryIMpoBaHUs
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JlocToMHCTBa MeToa:

A) noaX0AUT AJI1 aKTUBHOM U aKTUBHO-UHAYKTUBHOM HArpy3ok ( cos ¢ >0,2);

B) noaxoauT A peryJMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBEYEeHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMEeHbIIUTb MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKEHUS HATIPSDKEHUS CETU;

B) noTpeb/ieHre peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6oyuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBJIeH HUXKe Ha pUCyHKe 3.5:

A Usbix
100%
Max |— — — — — — —
Min |- —  — s s
T
0 =
Tnyck TexHONOrMYECKHIA LMKN Teblkn
100% pb— — — — — — —
CwrHan 3agaHws
T
0 =
Komanpa ""Pabota”
T
0 g

PucyHok 3.5 Pa6o4uii quks npu ¢azoBoM MeTO/ie peryIMpoBaHus

[Tocne momayud koMaHAbl “Pabota” B TeuyeHHe BpeMeHM TIHyCK BbIXOJHOE HaIpsHKeHHE
IJIABHO YBEJIMYUBAETCS OT MHUHHUMAJILHOTO 3HauYeHUs1 Min 10 33IaHHOTO YPOBHSA. ITOT Y4aCTOK
Ha3bIBaeTCs MJIaBHbIM MycKOM. /lajsiee BbIXO/HOE HAMpsi)KeHUe U3MEHSEeTCs B COOTBETCTBUU C
CUTHAJIOM 3aJlaHUs B JUana3oHe MexJAy 3HaueHUssMM Min u Max, a 3aTeM mocJje HoAa4yu
koMaH/ibl “CTon”, BBIXOJHOE HANpPsHKEHUE IJIABHO YMEHBILAETCSl B Te4YeHHe BpeMeHHU TBBIKJ 0
MHUHHMaJIbHOTO YPOBHSI( IIJIaBHOE BBIKJIIOUEHHE), I0CJIe YEero Harpy3Ka 06eCcTOYNBaeTCs.

3.10.1 [I1aBHBIX NYCK Y MJIABHOE BBIKJIKYEHHE

[IpuMeHeHUe (YHKLUMK MJIAaBHOTO MyCKa W BbIKJKYEHUS MO3BOJSIT NpPeJfoTBPaTUTh
CKaYK{ HaNpsDKEHUs1 CeTH, 00yCI0BJIEeHHbIE PE3KUM HAaOpPOCOM U COPOCOM HarpysKH, a TaKXKe
YMeHbUIMTh IYCKOBbIe TOKU. BpeMeHa N1aBHOT0 IyCcKa U BBIKJIIOYEHUS 3a[al0TCA B Ipejesax OT
0 o 25 cexyny c marom 0,1 cek nyTeM nporpammupoBaHus GyHkui F11 u F12 ( cM. nyHKT 7).

11
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3.10.2 Bri60p peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kadyecTBe peryJiMpyeMoro napaMmeTpa MOXKHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiu
MouHocTb P. Eciu B KauyecTBe BBIXOJHOIO IMapaMeTpa BbIOpaHo HamnpsbkeHue U, To
JIEACTByIOllee 3HAuYeHUEe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHUE CEeTH CHHYCOMJAJIbHO, HAarpy3ka JMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BbljeJisseMass B Harpy3ke, HeJHWHENHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUJHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO MPONOPLIMOHA/IbHA CUTHAJy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUSI U MOIIIHOCTH PeryJysTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BHIXOJHOW NApaMeTp

Hanpsxenue, U MowHocTb, P

CUTHAJI
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 |70 |80 |90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Peoix,% | 1 4 9 |16 25|36 /149 164|181 100]10]20|30]40|50[60]70|80]90]100

Bb160p peryimpyeMoro napameTpa OCyLleCTBJSETCS MyTeM MPOrpaMMHPOBAHUS GYHKIIUU
F14 ( cM. nyHKT 7)

3.10.3 HM>KHUN ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUsl COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pabodyero uuk/aa 3.4. YcTaHOBKA 3THUX 3HAa4eHUM I03BOJIIeT YCTAaHOBUTbH I'PaHULbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTHUChb peryJupoBaHMe BbIXOJHOro mapamerpa. Eciu
YCTAaHOBUTb 3HAueHWe [iJIi HWXKHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryivpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaNpsKeHHUs.

JuckpeTHoCTb peryavnpoBaHus coctasJsieT 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.10.4 PexXuM orpaHUYeHUd TOKa

PerynsTop MoxeT paboTaTb B peXHUMe OTpPaHHUYEHUsI TOKa, B KOTOPOM CHCTeMa
ylnpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJslollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OrPaHUYMBAThb MYCKOBble TOKU Ha YpPOBHEe He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb CpabaTbiBaHUSl 3alIUT OT KOPOTKOTO 3aMblKaHUs M neperpysku. DyHkuus
BKJIIOYAETCS U OTKJ/IIOYAEeTCsl MPOrpaMMUpOBaHueM ycTaBku F17, a BeJlMuMHa MaKCHUMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.10.5 PexxyM cTabuaM3alnuy TOKa

PerynsTop MoXxeT paboTaTb B pexuMe CTabWIM3alldM TOKa, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT YyIpaBJsiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4TOObI MOJAEP!KUBATh TOK Harpy3Ky Ha 3a/laHHOM YpoBHe. TOYHOCTb CTabUJIU3aLuU
TOKa - 2% OT HOMMHAJIbHOTO TOKa peryJsTopa, BpeMs CTaOWJM3aLUM TOKA NPHU CKauKe
ceteBoro HamnpspkeHus Ha 10 % - 2.3 cek. CurHasa 3aZjlaHusi OoTOOpakaeTcs B aMIlepax,
Hanpumep [3 =27 A. OyHKIMS BKJIOYAETCA U OTKJIKYAETCs NIporpaMMHUpPOBaHMEM yCTaBKU F17,
a BeJIMUMHA MMHUMAaJIbHOTO M MaKCHUMaJIbHOr'O TOKa 3ajiaeTcs ycraBkaMu F21 u F22( cMm. nmyHKT
7).
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3.10.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTb B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4Ye€CKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TAaKHUM
00pa3oM, 4TOOBbI BBIXOJHOE HaNpshKeHWe Ha Harpy3ke He INPEBBICMJIO 3aJlaHHOe 3HauyeHHe..
OyHKIMA BKJIOYAETCA W OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkol F20( cM. myHKT 7).

3.10.7 PexkyM cTabuIM3aluy HANPSHKEHUS
PerysnsTop MoXeT paboTaTh B peXUMe CTaOUJIU3aLMU HANpsKeHHUs, B KOTOPOM CHUCTeMa

yIpaBJieHHWs] aBTOMAaTU4YeCKH HM3MEHSIeT YINpaBJsioliiee BO3JAEHWCTBHE HA THUPUCTOPbI TAKUM
06pa3oM, 4TOObI MOJJEPKUBATh HANpPSPKEHHE HAa HArpyske Ha 3aJlaHHOM ypoBHe. To4HOCTB
CTAOUIM3AIMU HaNpsiKeHUsI — 2% OT HOMUHAJIbHOTO HAaNpPSKEHUST CETH, BpeMsl CTaGUIU3alUuU
IIpU CKauyKe ceTeBoro HampspkeHHs Ha 10 % - 2.3 cek. CurHas 3ajaHus OoTOOpa)kaeTcsd B
BoJIbTax, HanpuMep U3 = 150 B. ®yHKIMA BK/IOYAETCS U OTKIKOYAETCSA MPOrpaMMHUPOBAHUEM
ycraBku F17, a BeJlMYMHA MUHUMAJIbHOTO M MaKCUMaJIbHOTO HaNpsKeHUH 3a/1aeTCsl yCTaBKaMHU
F19 u F20( cM. nyHKT 7).

3.10.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT YyIpaBJsilolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
0o6pa3oM, 4YTOOBI BBIXOJHAsi MOIIHOCTb B Harpy3ke He IMpeBbICWJAa 33aJjaHHOe 3HaveHHe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeanuuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.10.9 PexuM cTabuJIM3aLUU MOIIHOCTHU

Perysatop MoxeT paboTaTb B peXMMe CTaOM/IM3allMM MOILHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
o6pa3oM, 4YTOObl NOAJEpPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TOYHOCTH
CTabuIN3al M1 MOIHOCTH — 4% OT HOMHMHAJIBHOW MOILHOCTH PEry/IsiTOpPa, BpeMs CTabu/IM3aLuu
IpU CKauKe ceTeBoro HampspkeHus Ha 10 % - 2.3 cek. CurHazn 3afaHud OoTOOpaXkaeTcsd B
KWJIOBaTTaX, Hanpumep P3 = 10,0 kBT. QOyHKLIMS BKJIKOYAETC W OTKJKYaAeTCs
NporpaMMUpoBaHueM ycTaBky F17, a BeJiMYMHA MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3ajaetcd yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11 MeToz nponycka nepuooB

MowHOCTB, BblZe/iieMasl B Harpy3Ke, peryJupyeTcsd 3a c4eT U3MEeHeHUs YUCJIa N1epruo/i0B
CEeTeBOr0 HANpSKeHUsd, B Te4YyeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOJAHOTO
Hallps»KeHUs IpUBeJieHa Ha pUCyHKe 3.6

T
I

Linkn 1 Linkn 2

Linkn 3

PucyHok 3.6 BeixoZjHO€e Hanpsi>KeHUe MPU PeryJupoBaHUM METO/L0M MPOMNYyCKa MePHUO/I0B

[t L
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JlocTouHCTBaA MeTo/a:

A) He BHOCUT rapMOHHYECKHE UCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUs1 peaKTUBHOM MOLIHOCTH, cOS ¢ = 1 ( mpU aKTUBHOM XapakKTepe
HarpysKH).

HepocraTku meToa:

A) He TOAXONUT JJisi PeryJMpPOBaHUS TeMIlepaTypbl MaJIOMHEPIUOHHBIX HArpy3oK M
YPOBHS IPKOCTH CBEeYEeHHUs JlaMIl HaKaJMBaHUS;

B) He pekoMeH1yeTcsl IPUMEHSTh /IS aKTUBHO-UHAYKTUBHOU Harpy3KU;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsHKeHUs, OOYCJOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢pnkep-apdekT);

[') mpu ompenesieHHbIX YCJIOBUAX B CETH BO3MOXKHO IMOsIBJIEHHE CyOrapMOHHYECKHUX
coCTaBJAKIIUX( YaCTOTbI KOTOPbIX MeHbIle 50 I'i).

HpI/I HUCIIOJIb30OBAHUWHW 3TOIr0 MeETOJAa MOIIHOCTBL, BbliAeJ/ideMad B Harpy3ke, MNIpAMO-
IIponopunuoHa/JibHa B€JINYNHE CUTHaJia 3aidHUA.

Pabouyuii [UKJ IpeACTaBJeH HUXKe Ha pUCyHKe 3.7:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.7 Pabouuii UK/ IpU peryJiMpoBaHUU METO/0M MPOMycKa eEPHUOI0B
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[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO I[MKJIAa BbIXOJHas
MOIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHSEeTCs B COOTBETCTBHUU C CUTHAJIOM 3aJlaHUsI B
Jiana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpolleHTaX, HanpuMep P3=55%.

3.11.1 YcTaHOBKA BpeMeHHU LIMKJIA PeryJIMpPOBaHUdA
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10
CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.11.2 HwkHHe ¥ BepXHHUe NpeJieibl peryJMpoBaHUd
HuwxHul 1 BepxHUU npejesbl peryJupoBaHUsI COOTBETCTBYIOT 3HaYeHUsIM Min u Max Ha

pucyHke pabodero nukaa 3.6. 3aJjaHhe 3HAYEHUW HWXKHEr0 U BEpPXHEro ImpefesioB
peryJMpoBaHusl IpHA peryJupoBaHUM MeTOJOM IPOIyCKa IepUOJ0B OCYLIeCTBJIAETCA
nporpaMmMmupoBaHueM GyHkuui F27 u F28 ( cm. nyHKT 7).

JIMCKpeTHOCTb peryrpoBaHus coctasJiseT 0,5%.

3.11.3 PexXyM orpaHUYeHHs MOLHOCTH

Perysatop MoxeT paboTaTb B peXHWMe OrpaHMYeHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICWJA 3aJjaHHOe 3Ha4deHHe..
dyHkIMA BK/IIOYaeTCcs NMyTeM NpucBoeHUs ¢GyHkuuu F17 3HaueHHMs paBHOro 5, a BeJMYMHA
MaKCUMaJIbHOM MOIIHOCTH 3a/iaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.11.4 PexxyM cTabUaM3aIMU MOIITHOCTH
PerynsTop MoxeT paboTaTh B pexuUMe CTaOUJIM3aLMU MOLIHOCTH, B KOTOPOM CHUCTeMa

yIpaBJ/IeHUs aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
o6pa3oM, 4YTOObl NOAJEPXKHWBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTB
CTabU/IM3al My MOLHOCTHU — 4% OT HOMUHAJIbHOW MOLHOCTH PeryJisTopa, BpeMs CTabuau3anuu
IpU CKayKe ceTeBOro HampsbkeHMs Ha 10 % - 2.3 cex. CurHan 3afaHus oToOpa)kaeTcs B
KuyoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHk1Ma BK/IOYaeTcs nyTeM NpucBoeHus GyHkuuu F17
3HaUYeHUsA paBHOro 6, a BeJMYMHA MUHHMMAJbHOW M MAKCHUMaJIbHOW MOLIHOCTEH 3ajaeTcsd
yctaBkaMu F29 u F30 ( cMm. nyHKT 7).

3.12 Bbi6op THIA HArPY30K

PerynsiTop MMeeT BO3MOXXHOCTH BbIGOpA THIA HArpy3Kd — aKTUBHOW WJIM aKTHUBHO-
MHAYKTUBHOU. BbI160D ocyliecTBsieTcs nporpaMMupoBaHueM ¢yHKUUK F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢paszoBoM cniocobe ynpasseHusi( F7=0) peryasaTop caBuraet MUMMNyJibChl yIpaBJeHUs
TUPUCTOPAMU OTHOCUTEJbHO MOMEHTA I[epexoJa 4Yepe3 HOJIb CeTeBOT0 HaNpshKeHUs
omnpeJieJIeHHbBIM 06pa3oM, 4YTOObl ONTHUMU3UPOBATh PEryJUPOBOYHYIO XapPaKTEPUCTHUKY IO/
AKTUBHO-UHAYKTUBHYIO Harpy3ky. PeKoMeHJyeTCs yCTaHaBJUBAaThb 3TOT PEXUM IHpHU
NOJK/IIOYEHUU HAarpysku c koapduurueHToM MouiHocTy MeHee 0,8, Hanpumep TpaHcpopmaTop
Ha X0JIOCTOM XO/1y, 3JIEKTPO/JIBUraTeH U T.I. EC/iM *Ke Harpyska — akTUBHasl, HO OJK/II0YeHa BO
BTOPHUYHYI0 OOMOTKY TpaHcpopmaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOM( cos ¢u >=0,9), mosToMy BbIGOp peKMMa aKTUBHO-UHAYKTUBHOM HAarpy3Ku He
TpebyeTcsl.

- Ipy peryjupoBaHuM mnponyckoM nepuogoB( F7=1) pexuM aKTHBHO-UHAYKTHUBHOH
Harpy3kd peKOMeHJyeTCs YyCTAHABJWBATb B CJydae TMOJKJKYEHHUS HArpy3Ku dYepes
TpaHcdopmartop. B aToM ciyyae npu F8=1 perysnsiTop cHavyasa MjaaBHO B TeUyeHHE CEKYH/Ibl
yBeJIMYMBAeT HaMNpshKeHUe OT HyJs [0 MOJIHOIO CETEeBOro, Mmocje 4ero yxe COOCTBEHHO U
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HauyWHaeTCsd peryJupoBaHHe MPOINYCKOM INepUojoB. 3a cCYeT IJIABHOTO CTapTa YJAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCcPOPMATOPa, BCIJIECKA CETEBOTO HANpsXKeHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.13 3anuch B 1aMATh 3aBOJACKUX HACTPOEK.
Perynsatop umeet cneyuanbayo GyHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH

KOTOpPOW 3Ha4YeHUsl paBHOro 1, Bce moJsib30BaTe/JbCKUE YCTAaHOBKU CTHUPAIOTCS, a HA UX MECTO
3alMCbIBAIOTCSA 3aBOJCKUeE 3HaYeHUsI PYHKLIUH.

3.14 3amuThl

B perysisiTope peasn3oBaHbl ceAyl0Lde BUJbI 3aLUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEeKTPOHHAas
3alMTa peajnu3yeTcs MyTeM ObICTPOH 06pabOTKU MUKPOIPOLLECCOPOM CUTHAJIOB, MOCTYMAKLIUX
OT JJaTYUKOB TOKa. [Ipy npeBbIllIeHUN MTHOBEHHOTO TOKAa 3HaUYeHUs 3*[HOM NPOUCXOJUT CHATHE
yOpaBJSOLMX HMIYJbCOB C THPUCTOPOB, a Ha JHCIlJiee OTOOpaXkaeTCs COOTBETCTBYIOLEe
COOOIIeHHE.

B) 3amuTa OT mNeperpyskd THUPUCTOPOB MpejHa3HayeHa [JJs  COXpaHeHUs
paboTOCIOCOOGHOCTY THUPUCTOPOB NpPU JJUTEJbHON Ieperpy3ke TOKOM, IpeBbIIAOLIEM
HOMMHAJ/JIbHOE 3Haue€HUe TOKa peryjasTopa. Mukpompoueccop HempepblBHO M3MeEPSET TOKHU
Harpy3Ku U HaKallJIMBaeT 3Ha4eHUe BPeMsA-TOKOBOTO UHTerpaJjia U CpaBHUBAET €ro C YCTAaBKOH,
IpY MpPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChbl YIIPaBJeHUsl C TUPUCTOPOB U OTOOpaXKaeT Ha
JAuciiiee coobiieHue. Paborta peryssgtopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HOCTb peryssaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa 06ecrHeYyrBaeTCs BCTPOEHHbIM TeMIlepaTypHbIM
JlaTUMKOM, KOTOpbIA HeNpepblBHO ONpaulMBaeTc MHUKpomnpoueccopoM. [lpeaenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
OJIOKUpYyeTCs [0 OXJaXJeHUs pajauatopa Ao TeMmmeparypbl 60 C, mocje 4ero peryJsTop
nepexoAuT pexuM “'0TOBHOCTB”, ec/iv moAaHa komaHza “Cromn”.

[') KoHTposib MOAKJIIOYEHUSI HArpy3KU U TEeCTUPOBAHHE TUPUCTOPOB Ha BHYTPEHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMme “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BKJIIOUEHA UJIU OTKJII0UEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

1) KOHTpOJIb HANPSHKEHUS] CHUJIOBOM CETHU OCYLIECTBJSETCS 3JIEKTPOHHBIM CIOCOOOM.
3amuTa cpabaThiBaeT B CAy4yae OTCYTCTBUS OJHOM WJIM HeCKOJbKMX $a3 WM B Cjlydae X
“cnunanus”.

3.15 3amuThl
B peryJissiTope peairu30BaHbl CJIEYIOIIME BU/IbI 3aAIIUT:

A) 3amTa OT KOPOTKOTO 3aMbIKaHUS PETYJIATOPA SBJSETCS 3JIEKTPOHHOU. JJIEKTPOHHAas
3allMTa peaJnu3yeTcs NyTeM ObICTPO 06paboTKU MUKPONPOLLECCOPOM CUTHAJIA, MOCTyNalLero
OT JlaTyMKa ToKa. [Ipy npeBbllIeHWU MTHOBEHHOI'0 TOKA 3HaYeHUA 3*IHOM NpoucxoauT cHATHE
YIPaBJAAOLMX UMIyJbCOB C THUPUCTOPOB, @ Ha JMCIJIee OTOOpakaeTcsl COOTBETCTBYMOILee
COOOIIeHHeE.

B) 3amMTa OT 1neperpyskd THPUCTOPOB IpeJiHA3HAuYeHa [ COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB NpPU JJIMTEJbHOM Ieperpyske TOKOM, IpeBbIIIAKLEM
HOMMHaA/JIbHOEe 3HauyeHHWe TOKa perysadaTropa. MuKponpoueccop HenpepblBHO H3MepsieT TOK
Harpy3Ky U HaKallJIMUBaeT 3HayeHUe BpeMs-TOKOBOI'O MHTerpaja U CpaBHUBAET ero C yCTaBKOH,
IpY NpeBbIlIEHUH KOTOPON CHUMaeT UMIYJIbChbl yIpaBJeHUs ¢ TUPUCTOPOB U OTOGpakaeT Ha
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Juciiiee coobuieHue. Paborta perysigTopa 6J10KMpyeTcs Ha 3 MUHYThI, IOCJIe YET0 OH EPEXOJUT
pexxuM “I'oToBHOCTB” ecsiv moAaHa komaHzja “Cromn”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MHUKpolpoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3alUThl paboTa peryasTopa
6JIOKMpYyeTCcs [0 OXJaXJeHUs pajuaropa Ao TeMmnepaTypbl 60 C, mocse 4ero BbIK/JIIOYAIOTCA
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

/1) KoHTposb mojk/a04eHHs] Harpyskd M TeCTUPOBaHHEe TUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€E 3aMblKaHUE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexrMme “['OTOBHOCTBH’; B
pexxuMe “PaboTa” JaHHasA 3alMTa He aKTUBHA. 3allMTa MOXeT ObITh BK/IIOYeHa UM OTKJII0YeHa
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpoOJb HaNpshKeHUs CUJIOBOM CeTH OCYILLeCTBJSETCS 3JIeKTPOHHBIM CIOCOOOM.
3amuTa cpabaTbliBaeT B C/Iy4ae OTCYTCTBUSA $a3bl.

3.16 Hactpoiiku

B perysnsiTope npelycMOTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHue mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOI'O 3aMbIKaHUS MOXHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yriuy miaTel TPM-ZVEL A5. W3HavasibHO Ha
NpeANpUATUN U3TOTOBUTEJIE YCTAaHOBJIEH IOPOT cpabaThlBaHUSA MO aMIIMTY/e OoKoJio 3*IH, rae
[H - HOMHUHA/NIBHBIM TOK peryJATopa. B 3TOM »xe JileBOM BepxHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJsibHble Touku “K3”. HanpsikeHue, M3aMepeHHOe MeXJy 3THMHM TOYKaMH, OlpejesseT
yCTaBKy cpabaTbiBaHUs 3auuThl o K3. O6GbIUHO 3TO HanpshKeHUe cocTaBJisgeT okosio 2 B. [Ipu
HEeOOXOJAMMOCTH YBEeJUYUTb YYBCTBUTEJIBHOCTb CpabaTbIBaHUSl HYKHO 3TO HalNpshKeHUe
YMEHBILINTb, [iJI1 Yero roJIOBKY peryJJMpPOBOYHOI0 pe3ncTopa R3 Hy»kHO nmoBopaynBaTh NPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBequ4yuTh u
IIOBOpPAYMBaTh roJoBKy R3 1o yacoBo¥ cTpesike.

[IpyHUMas pelieHHe 0 HeOOXOJAMMOCTH M3MEHEHHUS HACTPOMKH 3allUThl OT KOPOTKOIO
3aMbIKaHM, CJlelyeT IPUHUMAaTh BO BHUMaHue:

- IpY HanpshKeHUe YCTaBKM Bblille 2,5 B 3amyuTa MoxeT ObITh NOJIHOCTBIO BbIBEe/leHa U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cuTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MEPEeHHOM KJellaMHd, MeHblleM 4yeM [H. 3ToO He 006s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMYy YTO 3allUTa cpabaTbiBaeT MO aMIIUTyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHue ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoxeT NpuBecTH K BBIXOJY THUPUCTOPOB M3 CTPOA - BeJb OHHU JOINYCKAIOT
HEKOTOpOe IpeJieibHOe 3HaYeHHWe MIHOBEHHOTO TOKa, a 3aBOJCKasg HaCTpoMKa Kak pas
npejaycMaTpUBaeT cpabaTbiBaHUe 3aLUThI [/ HENPEBBIIIEHNS 3TOT0 Npe/ie/IbHO-A0NyCTUMOT0
3HayeHUs. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCN/JIAaTHOM rapaHTUHWHOM
06CTY>KMBaHUHU.

b) [loka3aHus JaTyuKa ToKa. B ciyyae, ecim TOK, UsMepeHHble GaKTUUYECKH, PACXOJAUTCS C
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IIPOM3BECTH UX MOJCTPOUKY. [1 NOACTPOUKHU
IIOKa3aHMUM JAaTYMKOB TOKa CIyXaT peryJUpoBOYHbIN pe3ncTop R35, pacrnosioxkeHHbIN B J1eBOM
BepxHeM yruy miatel TPM-ZVEL A5.

[IpyHMMas pelieHUs O HeOOXOAMMOCTH HACTPOWMKM IMOKa3aHUM JaTyMKa TOKa cjaefyeT
MMeTb B BUAy cJllefiytolie GaKTOophbI:
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- JATYUKA TOKAa MMEKWT HEKOTOPYI HayaJbHY0 30HY HEYYBCTBUTEJIbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYUKOB TOKA MOTYT ObITh HEJOCTOBEPHBbI WJM BOOOILE HYyJIeBbIMH, HO 3TO He TOBOPHUT O
HEHWCHPAaBHOCTU UJIM HEBEPHOU HACTPOMKeE; IIPU YBEJIMUYEHUU TOKA, IOKa3aHUS BXOJAT B HOPMY;

- JUIS UW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlM, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTU4YHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsoumue TRUE RMS, MoxHO
VICI0JIb30BaTb TOJIBKO IPU CUHYCOUJAJBHOM TOKe, a I[PU HECHHYCOUJAJbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHyeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOMKY NOKa3aHUM JATYMKOB TOKA ONTUMAJIbHO MPOMU3BOAUTH NPU TOKe paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PeryJIsaTOpa;

- HeBepHasl HAacTpoWKa MOXET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHHE JINOO HA0OOPOT OTCYTCTBHE MJIM CIUIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJIa W3 CTpOSl peryjasaTopa IO NpPUYUHE HEBEPHOW CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTesieM, HW3rOTOBUTEJNb MMeeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTHUHHOM
00CY>KUBaHUU.

B) [IlokasaHus HampshKeHUs Ha JUCIUIeeE MOXHO B  HeOOJIbLIUX  Mpejesax
NOJIKOPPEKTHUPOBATh C MoMolblo pe3uctopa R7 Ha HmxkHel miate TPM-ZVEL A6. 'osioBKa
peryJiipoBOYHOTO pe3nucTopa JOCTyIHa C MpaBOW CTOPOHbI IuaThl. [lpu wu3MepeHuUu
HanpshKeHUs1 Heo6X0JUMO UCI0Jb30BaTh MPUGOP, CIOCOOHBIN U3MeEPSTh CpeJHEKBaZpaTUYHOE
3HaYeHUe HanpsbkeHWs. Ha Takux mpubopax aosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJjpaTU4YHOe 3HaueHUe). [Ipubop, He usmepswie TRUE RMS, MoxHo ucnosib30BaTh
TOJIbKO IIpU CUHYCOWJAJIbHOM HAIPSAXKEHWUH, a NPpU HECUHYCOUJAJIbHOM TOKe TaKuhe KJIelU
MOTYT JaTh MOTPelHOCTh u3Mepenus o 50%. PekoMeHayeTcs UCMOJb30BaTh Kjaeld GUPMBbI
"Fluke” nu “Appa”.

[Ipy mnpoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHPOBATh PeryJUpyeMyto BeJIMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJIeHHs.

4. Tpe6oBaHMs 6€30NACHOCTH.

4.1 PerynaTop COOTBETCTBYET MAeHCTBYWOIIUM Tpe6GoBaHuAM “IIpaBus ycTpoicTBa
3JIEKTPOyCcTaHOBOK”,  «[IpaBusiaM  TeXHUYECKOW  3KCIUIyaTallMd  3JIEKTPOYCTAHOBOK
norpe6uTtesiei» U «llpaBuil TEeXHUKH 6€30MACHOCTH MPU IKCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpe6uTesei».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [Jif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NIPU yCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
00CJ1y>KMBaHUM HEOOXOAUMO OTKJ/IOYUTh PETYJIATOP U NOJAK/II0YaeMble yCTPOKUCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJlIalrdk Ha KOHTAKTblI KIEMMHHWKOB U BHYTPEHHIOK 4Y4dCTb

mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPa B arpeCcCUBHBIX Cpejax C CoJep:KaHHEeM B
aTMocdepe KUCJIOT, Liei0uel, Macesa U T. 1.
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4.4 TlopxkarodyeHHUe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JAOJDKHBI
IPOU3BOJUTBHCA TOJIbKO KBaJMPUUMPOBAHHBIMM CIelMaJIMCTaMM, U3Y4YMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Tlpum osKcllyaTallMd M TeXHUYeCKOM OOCJAy>KMBAaHUM HeO0O0XO0AMMO COO6JI04aTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBUJ TeEXHUKU 6€30MaCHOCTHU MPU IKCILJIyaTalU U 3J1eKTPOYCTaHOBOK IOTpeOUTEeM».

4.6 Jlns 3a1lUThI 00CIYKUBAIOILEr0 IIepCoHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEH.

4.7 PeryiiTop He MOXKeT ObITh MCNOJb30BaH KaK pa3’beJUHUTE/Ib LIeNHU WU U30JIMpYlollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halps>KeHWe Ha HarpysKy IpeAcTaB/isgeT ONacHOCTb JJs
IlepcoHaJia UJiu 060py/l0BaHHUs, TO PEryasaTop HEOOX0JUMO MOJK/IYaTh Yepe3 NpepbiBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He nonyckaeTcsi paboTa yCTPONUCTBA C KOHAEHCATOPHON HArpy3KoM, MOJKJI0YEeHHON K
BBIXO/Y.

4.10 PaboTra peryJssTopa CONpPOBOXKJAeTCS BbljaeseHHeM Temsa. [/ mpeaoTBpalleHUs
neperpesa, BbIX0/la U3 CTPOS U peJI0TBpalleHUs oXKapa Heo6X04UMO:

A) ycTaHaBJIUBATh PETYJASTOP HA HETOPIOYYIO NIOBEPXHOCTh;

B) HefoMmycTUMO yCTaHABJUBATh PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTax U MeCTax C
BBICOKOU TeMIlepaTypoOr OKpPY>Karolllel cpesibl;

B) npu ycTaHOBKe He06Xx0A4MMO obecrnieduTb He MeHee 100 MM CBOGOHOI0 NPOCTPAHCTBA
10 IEPUMETPY peryJsaTopa.

5. MoHTaxx Ha 06'beKTe.
5.1 CiefyeT yCTaHOBUTD PETYJISATOP Ha LUTAaTHOE MeCTO U Ha/leKHO 3aKPenUTh ero.
5.2 3a3eMJIUTh peryJiATop B COOTBETCTBUE C TpeboBaHUAMH [1YI.

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

5.3 CeyeHue CUIOBBIX IPOBO/OB J0JX)KHO COOTBETCTBOBAThH TOKY Harpy3KHU.

5.4 llenu aAad mojayd CUTHAJNOB YIpaBJieHUS CJeAyeT BbINOJHATbL BUTBIMM MNapaMu
NpoBOAOB ceyeHHWeM He MeHee 0,22 MMZ ¢ HeNoCpeACTBEHHbIM HX NOAK/JIIOYEHHUEM K
yIpaBJASKLUM KJIeMMaM JJis1 KaKJ0ro CUrHasia OTAesbHO.

5.5 Ilpy MOHTaXe NPOBOJOB HEOOXOAHWMO OOeCHeYUTb HX HaZAeXHbIH KOHTAKT C
KJIeMMHHUKOM PeryJisTopa, [AJs 4Yero PeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh U
06JIyIUTb UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bI, KIeMMbI. [lo/icoeuHeHre
NPOBO/IOB OCYILECTBJISIETCS MO/, BUHT.

5.4 He ponyckaeTc Npok/aajKa JUHUHN YNPaBJAKIIUX CHTHAJOB B OJHOM XXTIyTe C
CUJIOBBIMH IIPOBOJIAMH, CO3AI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 TloakaoueHue BHELIHUX IeNell K yCTPOUCTBY NPOU3BOAUTCS MO CXEMaM,
NpYBeeHHbIM B [IpunoxeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOAUMO MPUMEHATD TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.
6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyole JeCTBU:

A) mpousBecTH NOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOXKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3KHd peKOMeHJyeTcCA NOAK/IIOYUTD JIaMIlbl HaKaJWMBaHUA MOLIHOCTBIO
100-150 Br;

be3 mojk/JIO4YeHHOW Harpy3kd HEBO3MOXXHO CcJesaTb BbIBOJ, O IPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJK/IIOYEHHUS BHEIIHUX Lielled MUTAaHUSA U yIpaBJeHUs,
3a3eMJIEHUA, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BBIXO/I€;

B) mnojaTh Hamnps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMUO/bl Ha NepeJHel NaHeau
KopIyca JJ0JDKHbl KpaTKOBPEMEHHO 3aropeThCs U NMOTacHYTh, Ha JucIlyiee B TedeHHe 10 cekyH[,
Jl0/KHA 0TOGpa3UThbCA HAANWChb TeKylled MOJesu pery/asTopa U BKJIKYAKTCA BEHTH/IATOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCs HaANUCh ‘T'OTOBHOCTL” U TeKylllee 3HAaYeHHE
CUrHaJjia 3ajaHusi( HampspkeHUs WM MoluHocTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
perysiiTop roToB K paboTe ¥ NIpOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOWKU: IMojadya KomaHJbl “PaboTra”
OCYIL[ECTBJISETCS MECTHO TYM6JIEPOM C JIMI[€BOH MaHeJ M, BbIXO/HOE HaNpsiXKeHUE PEryJInupyeTcs
$a30BbIM METO/IOM, CHTHa/l 3aJlaHus MOJAeTCs BCTPOEHHBIM MEPEMEHHBIM PE3HUCTOPOM.
[lepeBenuTe TyMm6sep “PaboTa” B moJsiokeHHe “Bka” M NpOKpyTUTE PYy4YKy IepeMeHHOTro
pe3ucTopa OT OJHOTr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOIK/IIOUeHHOH Harpy3ke( JlaMmax HaKaJMBaHUs) U3MEHSIeTCS HaIpsbKeHHe B mpejesiax OT
HYJISI /10 TIOJIHOTO CETEBOTO.

7. [IporpamMmMupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMHUpOBaHHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXHUM, HEOOX0oAuMMO B pexuMe “T'oToBHOCTB”
KpaTKOBPEMEHHO HaKaTb KHOMKY “Ilporp”, mpu 3ToM Ha JAMCIJIee KPATKOBPEMEHHO MOSIBUTCS
Hagnuch “[IlporpaMMupoBaHue”, mocje 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHHUe NnepBou QyHKIMUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKHU “[Iporp” mpuBeaeT K BO3BpaTy B pe>KUM “'0OTOBHOCTB”
7.2 Bb160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMme “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K JPYTOM.
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7.3 IlpocMOTp ¥ M3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3HaueHUe QyHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOOGb! COXPAaHUTbH BbIOpaHHOEe 3HayeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCINEUIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLHMM COXPaHATb He TpebyeTcCs, HaXMHUTe KHOIKY
“ITporp.” TekCT BO BTOPOW CTPOKE MHAWKATOPA UCUYE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B UeM JIerko y6eAuThCs, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKIUHUHU, [JIs Yero ONsATb HY>KHO

Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmupyeMblie GYHKIMU peryJisiTopa fepedyucsaeHbl B Tabauie 7.1.

Ta6suna 7.1 [lporpaMmMupyeMblie GYHKIIUU

®yH- | Hapnuces Ha OnucaHue
KA HHAUKATOpe
dyukuuu F1-F9 ABIA0TCA 001UMHM AJ11 BCeX PEXXMMOB
OmnpegnenisieT crnoco6 ymnpaBJeHUs: KoMaHJa “Pa6ora” mojaeTci MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
Koman/ia “Pa6oTa” nogaeTcs nepeBoioM PYKOSTKU
F1 croco6 yrmp. 0 TyMOJIep A « » A p “ A » by
TymM6Jepa “PaboTa” B nosioxkeHue “Bka
Komanpma “Pabora” mnopmaeTcs myTeM 3aMblIKaHHUs
1 JOUCTAHIMOHHO | KJeMM 6 W 7 KJeMMHOH Kojoaxku X1 1iaThl
yIpaBJIeHUsI
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HaNpsKeHUEM
3HaueHHe Hagnuchb [TosicHeHue
CurHas 3ajJaHusl U3MEHAeTCs HakaTHeM KHOIIOK “>”
I/I (l<ll
0 KHOIIKH ‘i »
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHusi HW3MEHSIETCS IOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, pa3MeIleHHOT0 Ha JTUIEBON
F2 CHUTHaJ YIIp. P P D, P .
1 BCTP.pE3UCTOP | MAHEJIH. [TosoxxeHue MuH COOTBETCTBYET
MUHUMaJbHOW BeJIMYMHE 33/IaHMs, T0JIOXKEHHE
“Makc” - MaKCMMaJIbHOM BeJIMYMHe 3a/JaHu4.
CurHasn 3aaHusl NOAAETCS BHEUIHUM HaIpshHKEHUEM
2 0.10B
0-10B
CurHas 3afaHud NnojaeTcsd TOKOM ynpasseHus 0-20
3 0..20 MA
MA
4 4.20 MA CurHaJ 3ajlaHys NMoAAeTCs TOKOM ynpaBjeHus 4-20
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MA

BHEII. Pe3UCTOP

CurHan 3aZjaHusl MOJIAeTC BHEIIHUM MepeMeHHBbIM
pe3uCcToOpoM. PekomeHayeMoe 3HaYeHue
CONpPOTUBJEHHUS 3TOro peductopa 1..10 kOM

OnpepessieT noBeJieHHe peryJsTopa nocje Nponakyd HaNpsHKeHUs CUJI0BOM CeTH WU
BCIIOMOTaTeJIbHOTO HanpshKeHus1 B pexxuMe “PaboTa”

3HaueHue Hapnucek [TosicHeHue
Eciu npoBan HampshkeHUs [JWJICS MeHee 2 CeK -
BbIXOJJHOE HaNpshKEHHWE CKAavyKoOM BoO3BpalllaeTcsd Ha
0 BKJIIOUEHO MpexXHUHN ypOBEHbD.
Ecniu mpoBan HanpshkeHus Junjcs 6GoJsiee 2 cek -
F3 ABT.BKJI. MPOUCXOJUT aBTOMATH4YECKOE IOBTOPHOE BKJIIYEHHUE.
Eciu npoBan HampshkeHUs [JWJICS MeHee 2 CeK -
BBIXOJIHOE HaNpsiKEHUWEe CKAuKOM BO3BpalllaeTcs Ha
MpeXHUHN ypOBEHbD.
1 oTkiodeHo | Ecim mpoBas HampsbkeHus JWics Gojiee 2 ceK —
ABTOMaTUYECKHH Ilepe3anyCcK He MPOUCXOJUT; YTOObI
nepedT B pexuM “PaboTa” HyKHO NOAATh KOMaHAY
“Cton”, mocJjie 4ero noJlaTb BHOBb KoMaHAy “PaboTta”
OnpefiesisieT yCJI0BHeE CpabaThIBaHUSA 1-ro MPOrpaMMHUPYEMOro peJie
3HavyeHue Hapnuce [losicHeHue
0 OTKJIlOYeHO | Pesie HeakKTHMBHO BO BCeX pekMMax paboThl
1 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOJUT IPU Nepexo/ie B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeXKUM
PABOTA “Pa6ora”
3 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOJUT IPU NepexXo/ie B PEKUM
ABAPHA “ABapus”
OnpefiesisieT yCJIOBHE CpabaThIBAaHUSA 2-T'0 MPOTPAaMMHUPYEMOr0 peJie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIOYeHO | Pesle HEaKTHBHO BO BCeX peKMMaxX PaGOThI
1 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
PABOTA “Pa6ora”
3 CUTHaJ CpabaTbIBaHHE peJie IPOUCXOAUT ITPHU Nepexo/ie B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycjoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOrO peJsie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJII0YeHO | Pesle HEaKTHBHO BO BCeX peKHMaX PaGOThI
1 CUTHaJ CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOJUT MIPU NepexXo/ie B PEKUM
PABOTA “Pa6ora”
3 CUTHaJ CpabaTbIBaHHE peJie MPOUCXOAUT ITPHU Nepexo/ie B PeKUM
ABAPHUA “ABapus”
OnpepesisieT MeTO/| pETYJIUPOBAHUS BbIXOJHOT0 HANPSIPKEHHUsI
3HavyeHue Hapgnuce [losicHeHue
F7 METOJ[, per. - >
0 ¢$a3oBbIN ®az0BbIil METO, PETYJIHPOBAHUS
1 Np.NepPUOS, MeTo/ peryJiMpoBaHUs NPONYyCKOM EPUOJOB
3a/laeTcs XapaKTep Harpy3Ky — aKTUBHAasl UM aKTUBHO-UHAYKTHBHas.
3HaueHue Hapnucek [TosicHeHue
F8 Harpyska
0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
1 AKTUBHO-UH/J, | aKTUBHO-UHAYKTUBHAsl. PeKoMeHJlyeTCsl HMCNOJIb30BaTh
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JU1s1 Harpysku ¢ cos ¢u<0,8 nmpu ¢$a3oBoM yrpaBaeHUHU(
F7=0) wu jnaa Harpyskd, NOJKJIOYEeHHON uepes
TpaHcpopMaTop, NpH yIpaBJIeHUM INPOIYCKOM
nepuosoB( F7=1)

dyuknuu F11-F22 neiicTBYOT pu ¢pa3zoBoM MeToje peryaupoBanus( ¢yakunusa F7=0)

BpEMH I[IJTaBHOT'O BbIXOJlda HAIIPpAMXEHHA Ha SHAaHHbIﬁ YPOBEHbB. ﬂl/laHaBOH 3HAYEeHUH

Fl1 dyuknuu ot 0 1o 25 cek c marom 0,1 cek

IJIaBH. IYCK

BpEMH IJIAaBHOT'O CHHXEHHUA HaIIpAXEHHWUA A0 MHWUHHMAJIbHOTI'O 3HAY€HHA. ,ZlnanasoH

F12 3HaYeHUH ¢yHKIuU oT 0 1o 25 cek c marom 0,1 cek

IJIaBH. BBIKJI.

OnpejiesiieT 3aKOH U3MEHEHUSI BbIXO/IHbIX HANPSHKEHUS] U MOIIHOCTH B 3aBUCUMOCTHU
OT YMpaBJSAIONEro CUrHaja(mpyu yCJAOBUM, YTO HANpsDKEHWE CeTH CHHYCOUAAJIbHO, a
Harpyska JIMHeiHa)

3HavyeHue Hagnuch ITosicHeHue

F14 | per.BesuynHa

BbixoZiHOe  HampspKeHHe  NPsIMO
CUT'HaJIy yIpaBJieHus

0 U MPONOPLHHUOHAJIbHO

BbIX0/IHAs MOIITHOCTh NMPSIMO MPONOPIMOHAIBHO CUTHATY
ynpaBJieHHs

1 p

MuHMMabHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanazoxn 3HayeHUd pyHKuuu ot 0%

F15 J10 100%, Ho He 6oJiee 3HaYeHUs ¢yHkuuu F16. luckpetHocTsb 0,5%

HWXXH.IIpeaes

MakcruMasibHOe 3HaYeHUe CUrHaJsia 3a/ilaHus B %. /luana3oH 3HayeHUil ¢pyHkuuu ot 0%

k16 J10 100%, Ho He MeHee 3Ha4YeHus yHkunu F15. luckpetrHoctb 0,5%

Bepx. npejes

qDYHKL[I/IH BKJIFOYA€T PEXUMbI CTa6I/IJII/ISaLII/II/I HWJIN OTpaHUYE€HHA TOKA, HANIPAXEHHUA,
MOIIHOCTH

3HaueHHe Hagnucob [TosicHeHue

PexxuMbl
OTKJIIOYEHBI

OTpaHHU4Y€HUA WJIn CTa6I/IJII/IBaL[I/II/I

OTKJI.

F17

pexum

orpaHuyeHue |

BrutoueH PEXHM OTpaHHUYEHHUA TOKA

Crabusunsanus |

BkutoyeH peXum CTa6I/IJII/ISaL[I/II/I TOKa

Orpanuyenue U

BxutoueH PEXHUM OrpaHUYCHHUA HAIPAXKEHUA

Crabunausanua U

BrutoueH peXxum CTa6I/IJII/ISaL[I/II/I HallpAXeHUudA

b |WIN(FR] ©

orpa”HudeHue P

BrutoueH PEXHM OTpaHHUYE€HHUA MOIIHOCTH

6 Crabususanuga P

BrutoueH pPEXHUM CTa6I/IJII/IBaLII/II/I MOIIHOCTH

F21

H. npege |

OnpepensieT MUHUMaJ/bHOE 3HAaYeHHe TOKA B Harpy3Ke B pe>KMMe CTaOW/IM3alyy TOKa.
3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHUe PyHKIuU F22

F22

B. ipegeu |

OnpejiesiieT MakCUMaJlbHOe 3HAYE€HHE TOKA B Harpy3ke B peXXMMe OTpaHUYEHHs TOKa
WM CTAaOWUIM3alMU TOKa. 3HayeHHue QYHKIHUHU He MOXKET NMPEeBbICHTh HOMHHAJIbHbBIU
TOK PEryJIsiTOPA U HE MOXKET ObITh MeHbllle 3HaYeHus1 QyHKIuu F21

dyuknuu F26-F28 neiicTBYIOT Npu peryJiMpoBaHuA MeTOJ0M nponycka nepuogoB( pynknusa F7=1)

F26

LOHKJIL. per.

OnpejesisieT BpeMs OJJHOTO ITUKJIA PETYJIUPOBaHUsA. /[uana3oH 3HaueHU pyHKIUH OT 1
Jo 25 cek c marom 1 cek

F27

HWXH.IIpeaeJ

MuHMMa/bHOE 3HaUYeHUe CUTHasa 3aJaHus B %. /luanaszoHn 3HayeHUd pyHKuuu ot 0%
J10 100%, HO He 6oJiee 3HaYeHus GyHKnuu F28. luckpetHocthb 0,5%

F28

Bepx.nmpejes

MakcruMasibHOe 3HaYeHUe CUrHaJsia 3a/ilaHus B %. /luana3oH 3HayeHUil ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3HauYeHUus yHkiuu F27. luckpetrHoctb 0,5%

Fo1

KOHTPOJIb
Harp.

qDYHKL[I/IH BKJIlOYaeT WJIHW OTKJIF0OYaeT TEeCTUPOBaHHME€ Ha HAJW4YHE€ HArpy3Kn H
BHYTPEHHEE KOPOTKO€ 3aMbIKdHUE THPHUCTOPOB

3HavyeHue Hagnucek [TosicHeHue

0 BKJIIOUEHA 3anuTa BKIKYEHa

1 OTKJII0OUYEeHa 3alyTa OTK/JAKYeHa

Fo8

3aBo/J. HacCTp.

3anuck B IaMsATh 3aBOJCKUX HAacTpoeK( 3Ha4eHUH 10 YMOJIYaHUIO)

3HavyeHue Hagnuceh IlosicHeHue

3HaueHUs Bcex MPOrpaMMHUpPyeMblXx OQYHKLUHMH He
H3MeHseTcs

0 HeT
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Bce mnporpamMmupyeMble  QYHKIMU  HTPUHUMAKOT
3aBOJICKUE 3HaUYeHUs. ITU 3HAUYEHUS paBHbI:
OyHKIUSA 3aBojcKoe OyHKLIMA 3aBoO/ICK
3HayeHue oe
3HaYyeHU
e
FO 0 F16 100%
F1 0 F17 0
Ja F2 1 F19 0
F3 0 F20 UnomMm
F4 1 F21 0
F5 2 F22 [HOM
F6 3 F23 0
F7 0 F24 PHomMm
F11 5 cek F26 5 cek
F12 3 cex F27 0%
F14 0 F28 100%
F15 0% FI91 0

8. UnauKanusa JaHHBIX HA JUCIIee

B Ta6uiuiie 8.1 npuBeieHbl 0TOOPaXkaeMble Ha JUCILIee JaHHbIe AJ1s1 BCeX PeXXKHUMOB.

Pexxum OTobpakaeMble lTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesunuuHa 3ajaroujero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a cTpoka Koj QyHKIMM U ee cOKpalleHHOe Ha3BaHHUe, HallpUMeD,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMHU U KPAaTKOe NMOsSICHEHHU e
1-51 cTpoka BesiMunHa 3a/jatoliero curyaJsia
2-1 CTpOKa O0TOOpaXaloTCs TapaMeTpbl B COOTBETCTBUE CO
3HayeHueM ¢yHKIMU F9 u TemmnepaTypa pajguatopa, Hanpumep, [=25
A, U=200 B, P=5,0 kBT, Tp=38 C.
WHauuupyeMble Ha JWCIlJiee MapaMeTpbl MePUOAUYECKH MEHSIOTCS.

Pa6oTa YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMmep, Tp, HykHO HaxaTb KHonky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 9yTo o3HavaeT (UKCALHIO
TEeKyllero napaMeTrpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus Kop omm6ky v ee Ha3BaHHUe

9. Bo3MoXxHbIe HEUCNIPaBHOCTH H CNoCcoo6bl UX YCTpAaHEHUA

Bo3MoKHbIEe HEUCIIPAaBHOCTH U CIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 9.1

Tab6auna 9.1 Bo3aMoXKHbIe HEUCIPABHOCTH U CIOCOObI UX YCTPAaHEHUS

Haanuce Ha IlosicHeHue
N Omu6Ku A
HWHAUKaATOpe
Om1l HeT Harpy3ku uiu | Harpyska He noJik/iloueHa UM KOPOTKOE 3aMblKaHUE BHYTPU TUPUCTOPA.
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K3 Ttupucropal

Bo3mo:KHasi npyuYnHa JenicTBUs
Harpy3ska He mnojk/ouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NO/KJII0YEHUH HarpysKu
HapyueHne KOHTaKTa [IpoBepuTh KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTAKTHbIE MIOBEPXHOCTH
3a4MCTUTb, BUHTOBbIE COE€JMHEHUS

IMOATAHYTb

OGpBIB MPOBOJIOB, OGPBIB BHYTPH
Harpy3ku

[IpoBepUTH L€JIOCTHOCTb NPOBO/OB
Y Harpy3KU NyTeM “MPO3BOHKU”

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTL”  TUPUCTOP npu
OTK/IIOUEHHOM HaIpsDKeHUU CeTH.
Eciu  Tupucrop “sBoHuTtca’ -
YCTPOXCTBO HEUCIIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

YcTpoHcTBO HE 0GHAPYKMBAET HAIPSDKEHHE CETH

Bo3MoxHasg npu4MHaA JencTBus
Hanpspkenme Ha peryasaTop He | YoequTbes B MOJK/IIOYEHU U
. N0/, aHO HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MO JIKJIKYEHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HaNpsKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUSA
CUCTEMbl  yNOpaBJieHHs WJM  MNpoOBajJ  CWIOBOTO  HaNpsHKEHUA
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlaibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(;:sgnﬂ' onpenensercs 3HaueHueMm o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBO
’ aBTOMaTHUYeCcKu TnepeiljieTr B pexum “‘ToToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je mHoAayd KOMaHZbI
“Ctron”
Temnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JenicTBUs
HeucnpaBeH BEHTHUJIATOD | Y6eauThca B HCIPaBHOCTH
OXJIQXKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ourd neperpes! PeryasaTop pa3sMelieH B IJIOXO | YOeUThCS YyTO  TeMmIepaTypa
)
BEHTWJIMPYEMOM WM >KAapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimaer 40 C. YcTaHOBUTH
peryjaaTop B JIpyroe  MecCToO,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbIxoJe | [Ip0O3BOHUTH BBIXOJ peryasaTopa Ha
peryJasTopa Ha/inuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHUS M 3aMbIKaHUSI HAa 3eMJIKO
CnumkoM  OGoJiblliMe NYCKOBBIE | YBeJHWUYbTE BpeMs IJIABHOTO MYCKa,
Om?7 Kopotkoe TOKHU YMeHbUIMTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHue, BKJIIOUUTE PEXKUM
OrpaHUYeHHUs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHYTpeHHsIsl HEUCIIPaBHOCTb OTnpaBUTH B PEMOHT
3HaueHUe TOKa Harpy3KH | YMeHbIINUTh BBIXOAHOE
Our10 [leperpyska NpeBbIllIaeT HOMUHAJBLHBIA TOK | Halpsi>KeHHe PeryJsiTopa;
peryJjsTopa B TeYeHUe | BKJIKUYUTD PEXKUM OrpaHUYEeHUs
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AJINTEJIbHOI'O BpEMEHHU

TOKa; YBEJIUYUTD CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysiaTop He BOoCHpUHUMAaeT KoMaHAy “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBusa

KoMaHpa “Pabora” He mocTymaer
Ha peryysaTop

[IpoBepUTH MOCTyIVIEHHE KOMaHJbl
paGoTa Ha KOHTaKTaxX KJE€MMHHKa
yIpaBJIeHUSs; y6eauTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
¢yukuusa F1 - BbIGOp cmoco6a
10/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUU
F1; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEeHUeE.

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

3HayeHHe CUTrHaJa 3d/JldHUA HE U3BMEHAETCA UJIU paBHO 0%

Bo3mo:KHasi npyuYnHa JencTBUs
HeuncnpaBHOCTb nemnei | [IpoBepuTh 11€JIOCTHOCTh U
yOpaBJeHUs WJIM UX HeBepHOe | IPaBUJIbHOCTh MO K/I0YeHHUS

MNOAKJIDYEHHE

Lened ynpasJeHus

HeBepHO ycCTaHOBJIEHO 3HayeHUE
¢yHkuuu F2 - BbI6GOp MCTOYHHUKA
3a/jal0l1ero CUrHajaa

[IpocMoTpeTh 3HaueHUe QYHKIUU
F2; npu Heo6X0AUMOCTH U3MEHUTh
ee 3HaYEHUeE.

HEI/ICI'IpaBHOCTb KHOIIOK HNJIN

BCTPOEHHOI0 nepeMeHHOr0
pe3ucropa, BHYTpEHHSSA
HEHCIIPaBHOCTb

OTnpaBUTH B PEMOHT

HeT omn6ok

PerysnaTtop nmnepexoauT B pexuMm “‘Pabora”, curHaa ymnpabJiieHHSA
IPUCYTCTBYeT U H3MEHSIETCs, Harpy3ka IOJK/IYeHa, HO Ha BbIXOJEe

HalnpAXeHHd HET

Bo3MmoxHag npuYrHa

JeiicTBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuThH HCIPAaBHOCTb
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

Ha uHAMKaTOpe HET HaJIUCeH, CBET

OAHOJAbI HE TOPAT

Bo3MmoxHasg npuYMHa

JelicTBusa

He n1nojgaHo BcmoMoraTeJibHOE
nutanue 220 B

[IpoBepuUTh Ha/NW4YMe HANPSKEHUs
220 B

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUCAeT’, [IaHHble Ha
MH/MKaTope OOGHOBJAITCA HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHHs
BOCIPUHMMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3MoxKHasg npu4MHA JencTBus
BcnomoraresibHOE nuTtaHue | [IpoBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HaIMYhe ToOMeX U I[POBAJIOB B
nepuojUYecKu B HEM BO3HHUKAKOT | BCHOMOraTeJlbHOM HanpsHKeHUH.
NpOBaJIbl HanpsikeHud | [logaTe BcnmoMoraTe/JbHOe NMUTaHUE

BCJIe/ICTBUE BKJIIOYEHHS JPYroro
o6opymoBaHus (
3JIEKTPOABUraTesIed, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipy mojavye HampsiKEHHUs Ha PETyJATOP HA Harpyske MPUCYTCTBYET
HanpshKeHHUe, XOTs KoMaHaa “Pa6oTa” He 1o1aHa, peryJisiTOp HAXOAUTCS B

pexxuMe “I'oToBHOCTB”

Bo3MmoxHag npuYnHa

JelicTBusa
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KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA

HeBepHoe NoJK/II04YeHUe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH
BHyTpeHHss HEUCNIPAaBHOCTb OTnpaBUTb B pEMOHT

10. TexHu4ecKoe 06CIyKMBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE PETYJSATOpPA MPOU3BOJUTCSA HE pexke OJHOro pas3a B
1IeCTb MecslleB M BKJIIOYaeT B cebs:

A) KOHTPOJIb KpenJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHNUH, TOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) ypaneHue nblIx U rps3y;

[') KOHTpOJIb UCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:

A) Ha3BaHMUe peryasaTopa;

B) 0603HayeHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[') cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY UJIH AepeBIHHBIN SIIUK.
13 TpaHcnopTHpOBaHMe U XpaHEeHUEe

13.1 PerynsiTop XpaHUTb B 3aKpbITbIX IOMEIIEHUSIX B KAapTOHHBIX KOPOOKax WJMU
JlepeBSAHHBIX ALIMKAX [IPU CIeAYIOLHUX YCI0BUAX:

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

B) oTHOCUTe/IbHAasA BJIAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3zyx B noMeleHHMU He J0JDKeH COZepXKaTh MblIM, TapoB KUC/AOT U ILesIoUel, a TaKxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpHU TemiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOW BJIQXXKHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPaHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJAMTBCA B OTAllJIMBAEMbIX

repMeTNu3MpoOBaHHBIX OTCEKAX.

14 KOMIIJIEKTHOCTb

ZVEL-T oo 1wr
PYyKOBOZCTBO IO 3KCIJIYATALIMH ..covvveveireireinresniessne s 1 wr.
| =0k 1 (0] o APPSR 1 wr.

27




"3Bezna InekTpoHuka” www.zvezda-el.ru

15 F'apaHTHIiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTaldu 12 MecsleB CO AHS MPOAAXKH, TPU COBJII0JeHUU
N0JIb30BaTeJIEM YCJOBUHM IKCIJIyaTalliy, TPAHCIOPTUPOBAHHS, XPAHEHUS U MOHTAXa.

15.2 B cnayyae BbIXOJa peryJjsTopa M3 CTpPOsS B TedeHHEe TapaHTHUHHOrO CpoKa MpHu
COOJIIO/IEHUU T0JIb30BaTeJeEM YCJOBUM IKCIJIyaTalld¥, TPAaHCIOPTUPOBAHMUS, XPaHEHUS U
MOHTaKa U3rOTOBUTEJIb 00513yeTCsl OCYIECTBUTD €ro 6eCljiaTHbI PEMOHT UJIW 3aMeHY.

15.3 F'apaHTUliHbIe 06513aTeIbCTBA U3TOTOBUTEJISI HE [IeMCTBYIOT:

e [Ipu MexaHUYECKUX U UHBIX NOBPEKJEHUAX YCTPOMCTBA 10 BUHE MOTPEOUTES.

e Ha npepoxpanuTesn.

e B ciyyae peMoHTa M KOMIUIEKTAalLlMM NOTpPeOUTENeM YCTPOWCTBA CaMOCTOSITENIbHO U Y
CTOPOHHUX OpPraHU3alUi 6e3 COracoBaHUs C U3TOTOBUTEJIEM.

e B cayyae usamMeHeHUs KOHCTPYKLIMU yCTPOUCTBA.

e Ha ob6opysnoBaHHe UM ero KOMILJIEKTYIOLIME, KOTOPble 3KCIJIyaTHUPOBAJUCh NPU HapyLUIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUUHBIX YCJOBUSAX, WUCOBITAJU yJAapbl MOJIHUM, MOXap WJIMU JAPYrhue 3KCTpeMaJibHble
yCJI0BUS.

15.4 PeMOHT W CepBHUC, B TOM 4YHCJe TapaHTUHHBIA OCYILEeCTBJSETCS Ha NpejNpUsATHU
M3TOTOBUTEJIS.

15.5 B cinydae HE06XOAMMOCTH rapaHTUMHOIO U MOCTTapaHTUMUHOrO PEMOHTA NPOAYKLUHU
MOXXHO 00pPaTUThCS N0 aipecy, YKasaHHOMY calTe KOMNaHUU: www.zvezda-el.ru
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IIpuiioxxeHue A CxeMbl NOAK/IIOYEHUSA
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE Pa3Mepbl
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Tab6siuna b1 F'abapuTHBIE U IPUCOEUHUTEbHBIE pPAa3MepPhI, MM
Moesnb InomMm, A Al A2 B1 B2 H Macca, Kr Kpenex
ZVEL-1-C-100 100 174 | 120 | 458 | 415 | 300 12 Bostel M8
ZVEL-1-C-160 160 174 | 120 | 458 | 415 | 300 13 BosTel M8
ZVEL-1-C-200 200 174 | 120 | 458 | 415 | 300 14 BosTel M8
ZVEL-1-C-250 250 256 | 200 | 478 | 435 | 330 18 Bostel M8
ZVEL-1-C-315 315 256 | 200 | 478 | 435 | 330 19 Bostel M8
ZVEL-1-C-400 400 256 | 200 | 478 | 435 | 330 20 Bostel M8
ZVEL-1-C-500 500 338 | 280 | 568 | 521 | 330 30 Bostel M10
ZVEL-1-C-630 630 338 | 280 | 568 | 521 | 330 37 Bostel M10
ZVEL-1-C-800 800 338 | 280 | 568 | 521 | 330 37 Bosatel M10
ZVEL-1-C-1000 1000 338 | 280 | 761 | 714 | 370 50 Bosatel M10
ZVEL-1-C-1250 1000 338 | 280 | 761 | 714 | 370 50 Bosatel M10
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