TUpUCTOPHBIN PETYJIATOP
MOIIIHOCTH Tpex(pa3HbIU

TPM-3-P-H

¢ GyHKIMel pa3/ie/IbHOTO peryJIMpoBaHus MOIHOCTH, 3Be3/1a C paboyei
HelTpasiblo; 6e3 BBOJHOI0 aBTOMAaTa

PykoBoACTBO
10 3KCIIyaTalUuu




"3Bezna InekTporHnka” www.zvezda-el.ru

ORXNN RN RE

Copep:xaHue

31T (1= 5 0 (-
5 B2 T 5 B2 L (2] 7 (P
TexHUYECKHE XapAKTEPUCTUKH U YCIOBHUS IKCIITYATALMI 1urvuecuesas sessessesssssss s sussassessessesssssses

YCTPOMCTBO Yl IPUHIMIT JECHICTBH S cavtussen cunaes sarassssssnsses snses sasans sassnsses sunes sasans sassns ses sunans saens
TPEOOBAHMS GEBOTIACHOCTH c.uturuesssrsns sassassns sansns sassessnssas ans san s sas sas ns sas ans sas sus sns sanans snans snssusss
117 003 § = 12 C00 2 6= QL0 2 2 =
JI@PBOE BRKITHOUEHMIC ... uueuueunsunssnssnssnssns sas sas sssss sas sasansans s sus sus sas sas sss sun san ans ans ann us ans aus sus sunnun san ns

[IporpaMmMupoBaHME...
UHaMKanusa JaHHBIX HA ,cmcmlee

Bo3Mo:KHbIe HEMCIIPABHOCTH U cnocoﬁu 170.¢ YCTpaHeHl/IH

TexHuyeckoe oﬁcnymnBaHne
MaAPKHUPOBKA PEOTYJIATOP @ ueuueunrarssrssnssas sanssssassnssassnssnssns us sas sas sas ssn sss sassnsns snssns sns sus ss ses ssnssns
YNAKOBKA PETYIATOPA 1 tuuuarsrssasanssonunssnssnssns sansnssussassnssns ans senns us sasanssas ans sus sns sns sassns sun s svssnss
TPaHCHOPTHPOBAHME M XPAHECHMC .. ceuuessussnrsnsssssss sanans sunsnsans sasass sonsnnsnssas ans senans sensnnans snanssns
| L)LY 011 13 5 1 10 6 P
TaPAHTHUIHBIC 00 A3ATEIBCTBA uruusursssscassns e sarssssns e sassss sessss sassns ses sassss ns sss sansns sessns snans ses sas
IIpui103KeHUE A CXEMBI IOAKITIOUEHMS cusuurers casssnsnssrs sasssssns sns snsasans ns ssssss e nsssssns ans snsssssnsss
IIpusoxxkeHue b FaGapUTHBIE M NPHCOEJMHUTE/IbHBIE PA3MEPD..uuisuicssssssnssassssssssssns

N =
ccm-hww

21
21
28
28
31
31
31
31
31
32
33
34



"3Bezna InekTporHnka” www.zvezda-el.ru

BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLHOCTH, UMeHyeMoro Jlajee no tekcty “TPM-3-P-H”, “peryastop” unu “ycrpoiictBo”.

1. Ha3nauyeHue

1.1 PerynsaTop npeAHasHaueH [Ji peryJMpoBaHUs NepeMeHHOro HalpshKeHUsl B CeTSAX
220/380 B 50 I'y Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOW( cos ¢ >0,2) Harpyske AByMs
MeTO/JJaMHU:

A) da30BbIM, TO €CTh U3BMEHEHHEM YyTJIa 33/1eP>KKH OTIHMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTom0M npomnycka nepuo/ioB.

PerynaTop Hesb3sl HCNOJb30BaTh [Ji 3JEKTPONUTAHUSA MPUOOPOB, COJepKaliux
3JIEKTPOHHbIe CXeMbl( KOMIBIOTEpPBl, NPUHTEpbl, TeJeBU30pbl, TeJeKOMMyHHUKALUOHHOE
obopyJioBaHMe U T.1.). DTO MOXeT NPUBECTH K BBIXOAY M3 CTPOsl KaK perysasaTopa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a NOJIOMKY OOOpYZOBaHHA HeceT
noTpe6uTe b, a TapaHTUHHbIe 06513aTe/IbCTBA U3rOTOBUTEJIA He 1eCTBYIOT.

1.2 Harpy3ka K peryasTopy NoJKJo4aeTcs o cxeMe “3Be3/a” ¢ paboueld HEUTPaJiblo.
1.3 YnpaBisieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/IbHbIM.

1.4 PerysndaTop MoXeT NPUMEHATHCA KaK JAJis PyYHOIrO YIpaBJIeHUs] YPOBHEM MOLIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [Jisl 4ero mnpeJHasHaueHbl KHOMKU U NEepPEMEHHBbIM pPe3UCTOp Ha
nepefHell maHeau 1mKada, TaK M JAUCTAHLMOHHOrO yHpaBJieHUS] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KomaHay paspelieHus JJis paboThbl peryJsiTopa MOKHO M0JaTh KaK BPY4YHYIO C OMOILbIO
TyMOJlepa Ha JIML|eBOU NMaHeJH, TaK U JJUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Bbibop curHajna ynpaBJeHUss W KOMaH/Jbl pa3pelleHUsl OCYLIeCTBJASETC MNyTeM
NpOrpaMMHpPOBAHUSL.

1.5 PeryaiATop sBJsiIeTCI MHUKPONPOLLECCOPHBIM  NPOTrpaMMUPYEMbIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE OJIb30BATEIEM YCTABKU XPAHATCSA B 3HEPrOHEe3aBUCHMOU MaMATH
MHUKpOIpoleccopa.

1.6 PerysnsgTtop oToOpakaeT Ha JUCIJIee TeKyllWe JaHHble O BeJWYHWHE 33/alolero
CUTHAJIa, TOKaX Harpys3kKd, peXuMax paboTbl, 3HAUEHHUs] NMPOrpaMMHUPYeMbIX YCTAaBOK U KO/bl
OLIUOOK.

1.7 PerynaTop UMeeT LIMPOKUM KOMILJIEKC 3aLlUT U aBTOAMATHOCTUKH, 00ecrneyrBaloLiux
HaZleXkHOoe PYHKLIMOHUPOBaHUE YCTPOUCTBA U CBOeBpeMeHHOe MHPOPMHUPOBaHUE TOTPEOUTENS
0 BO3HUKAIOIUX HEMCIIPABHOCTSAX U UX yIpeXJeHHe.
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2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Tab6siuna 2.1 - Texuuyeckue xapaktepuctuku TPM-3-P-H

KosinuectBo ¢as

3

CeTb

198-242 B, 342/418 B, 50 'y

YnpaJienue pazamMu

CoBMeCTHOEe UJIH pa3gejqbHoe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

@®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa noAK/IYEHUs] HAarpy3KHU

“3Be3aa” c paboyel HEUTPAJIbIO

Hanuuue BBOJIHOTO aBTOMATHU4Y€CKOI'O
BBIKJIIOYATEJIA

HeTt

Hasimyve KHONKY aBapUHHOTO OTKJ/II0Y€EeHHUS

Ja

BcroMoraTesibHOe NUTaHUE [JJ1s1 CUCTEMBI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHa/bHBIN TOK Harpy3ku, A

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

Perynupyrouiui ajieMeHT

Tupucrop

Tun cuctemsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHBIH
nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN pe3UCTOpP, KHOMKY NaHeau
ynpaBJeHus

Bxop ynpaB/ieHus1 / BXOJHO€e CONPOTUBJIEHHUE

0-10 B / 20 kOm
0-20 MA /91 OM
4-20 MA /91 OM

[11aBHBIN BbIXOJ, HA 33IaHHYI0 MOLIIHOCTh

0..25 cek

Nuaukanusa

Kupko-kpucraanmieckui HHAUKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

AOHOJIHI/ITEJlebIe KOHTAKThI

3 nporpamMMupyeMbix pesie 220 B 5 A.
BeixogHol curnas: “Pabora”, “ABapus”,
“ToToBHOCTB”

3aLU,I/ITa: KOPOTKO€ 3daMbIKdHHWE€ Had BbIX0J€E

3JIBKTpOHHaH 3allrTa

3auuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTpOHHAad 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl WM “ciunanHve” dpas

JJIeKTPOHHad

3auuTa: KOHTPOJIb OAKJII0YEeHUs Harpy3Ku

JJIeKTpOHHAs1, paboTaeT TOJIbKO Nepes NYCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3aLLU/ITaI HECUMMETPHUA BbIXOJHBIX TOKOB(

JJIeKTpOHHas
06PBIB UJIH OBPEXKJEHHUE HATPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n- 10 cek, [=1,25In - 30 cek, [=1,1 In -

cpefiHeKBaJipaTUYHOe 3HaYeHue) 1 muH
[Topor cpa6aTbiBaHKA 3aLUThI OT KOPOTKOTO [>=3[n

3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUe)
To4yHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T

CTabuIM3alllu TOKa

Bpewms cTabuin3anuy ToKa Ipy CKayKe

HaMps>KeHUs CeTH WM Harpy3ku Ha 10% B 2..3 cek

pexXuMe cTabUIM3al Uy TOKa
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CTeneHb 3alMILIeHHOCTH IP41
OxnarkenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTUIsITOpA 50000 yacosB
TeMnepaTypa OKpy»Karllen cpebl 0.40C
OTHOCHTeIbHAs BJAAXKHOCTb BO3/lyXa 0..90% 6e3 koHAeHcaTa ( cyxoe NOMeleHHe)
Usonsuust 2,5 kB MexAy maccu, CUJI0BOH L|eNbI0 U
yIpaBASLIKAMHA LeNsIMHU
PexxuM paboThl Jautenbubil, [I1B = 100%
Cpok 3KkcmyaTanuu He meHee 10 sieT
['apaHTUs 12 mecsaLeB

[l paboThl peryjATopa Heo6XoAMMO JABa HanpsbkeHus. OJHO HamnpsbkeHHe 4Yepes
TUPUCTOPBI KOMMYTHUPYETC HA Harpys3Ky — OHO Ha3blBaeTCS CUJIOBBIM HalpSXKeHUEM; Jpyroe
HalnpsDKeHWe HUCNOJIb3yeTCs [JJIA IUTAaHUs CUACTeMbl YIpaBJeHUs - OHO Ha3bIBAeTCs
BCcoMoraTesibHbIM. BcnoMoraTtesnbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysnaTop npefHa3HayeH [JiJ1d 9KCIJIyaTalluy B CIeJy0LIMX YCI0BHUAIX:

A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCUBHBIX NAPOB U ra30B;

B) Temmnepartypa okpyxatoiiero Bo3ayxa ot 0 go +40 C;

B) BepxHui Ipe/ies1 OTHOCUTEIbHOM BJIAXKHOCTU B03/yXa He 60Js1ee 90 % 6e3 KOHieHCcal U1
BJIAT'H;

[) atMocdepHoe aaBsieHue oT 84 1o 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;

E) oTcyTcTBHe BO3/1efCTBUSA NPAMBIX COJTHEYHBIX JIyYyel U APYrMX UCTOYHUKOB Harpesa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS
3.1 BuyTpeHHee YCTPOUCTBO.

BHewHU BUA peryJisiTopa npeAcTaBJieH Ha pucyHke 3.1:

PucyHok 3.1 BHewHu# BU peryasTopa
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Ha siviieBoil maHesiM pa3MenarTCs 3J1eMeHThl UHUKAIUU U yIIPaBJIeHUS:
A) cBetoauobl “@aza A”, “@aza B”, “®aza C”;
B) cBetoauon “ABapus”
ANO[
B) Tym6.s1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;
[') ’KUIKO-KPUCTAZINY€CKU N UHAUKATOP;
) kHonku “Ilp.”, “®”, ">, ”<” i nporpaMMUpPOBaHUS U yIIPaBJIEHUS;
E) pyuyku BCTpOEHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;
7K) kHonKa aBapuHOI0 OCTaHOBA.

BHyTpu mikada pasmemaroTcs:

A) TupuctopHblie Moy u( 3 WITYKH);

B) pazauaTop oxsaxJeHUs;

B) muiaTel cucTeMbl ynpaB/ieHuUs;

[") knemMmHuas kosnoaka XT1 u XT2, XT3 a/1g noAK/II0UeHUS CETU U HAaTPY3KY;
/1) aBTOMaTH4YeCcKUM BbiK/IoYaTe b QF1;

E) naTyuku Toka ( 3 WITYKH)

7K) BeHTUIATOPBI OXJIAXKAEeHUSA

Ha 60koBo# naHesu mkada HaXOAUTCS KJIeMMa 3a3eMJIEHUSI.

B kauecTBe peryJiMpymollero 3jeMeHTa B YCTPOWUCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXXJbld M3 KOTOPbIX COJEPKHUT MO JBa TUPUCTOPA, COEAWHEHHBIX MO BCTPEYHO-
napaJijieJibHOM cxeMe. Ha siniieBoM naHes M pa3sMelleHbl 3JIeMeHTbl UHAWKALMU U yIIpaBJIeHUs].
BHeliHMe mnpoBoja W Kabenu /il NOAKJIOYEHHS HaNpsKeHUs CEeTH, Harpy3Kd U Ieneu
ynpaB/ieHUs] BBOAATCA B IIKad ¢ HUKHEW CTOpoHbl. llemu ympaB/ieHUs U CHUTHa/IM3alUMU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHU.

3.2 PexxuMbl paboThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM M3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucyeHbl B Tabauie 3.1.

Ta6suna 3.1 PexxuMbl paboThI peryasiTopa

HaszBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3TOM pexxrMe UMITYJIbChI YIpaBJeHUsI HA CUJIOBble TUPUCTOPHI He
NOJAI0TCsA, BbIXOJHOE HaIpshKeHWe Ha Harpy3ke OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wium
“[IlporpaMmupoBaHue”, MpPU NOCTYIJIEHUU KOTOPbIX NEpPEXOJUT B
COOTBETCTBYIOIIMM pexuM. Ha wuHJMKaTope B NepBOM CTpoOKe
oTobpaxkaeTcs HaAnuch ‘'oTOBHOCTBH”, a BO BTOPOW CTpPOKe TeKyllee
3HAaYyeHHUe CUTHaJIa 3alaHUsl

“PaboTa”

[Ipy coBMecTHOM ympaBjeHUMU ¢a3aMU B ITOT PEXUM PeEryJasTop
nepexoJuT NpU HaIuuud KoMmaHAbl “Pabota”. [lpu 3ToM Ha Bce
TUPUCTOPBI MOJAITCSA VIPaBJASAKIINE HUMIYJbCbl, HAa Harpyske
IPUCYTCTBYeT HamnpsbkeHUe. Ha MHAMKaTope oTOoOpaXkaeTcs TeKyllee
3HAUYeHHe CUTHaJIa 33JJaHUs] U TOKM HArpy3ok. B ciydae mosiBjaeHUs
KoMaH/bl “CTomn” perysiTop nepexoJuT B pexkuM “'oTOBHOCTB”.

[lpy paszgenbHOM ymnpaBjeHUH ¢GasaMd B 3TOT PEXUM PETYJIATOP
NepexoJUT NMPU HaJUYUMU XOTs Obl OfHOM M3 KoMaHj “Pa6ota ¢A”,

6
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“PaboTta ¢B” unu “Pabora ¢C”. Ha ungukaTope oTobpakaeTcs TeKyliee
3HayeHUe CUTHaJjla 3a/laHus /IJ1s1 BBIOPAaHHOTO KaHaJjla pery/JIMpoBaHus

“ABapus”

B 3TOT peXuM peryyasiTop NepexoAuT MPU PerucTpanydu Kakou-u60
aBapuHHOU cuTyanuu. UMIysibChbl yripaBJeHHUs HA CUJIOBbIE TUPHUCTOPDI
He TO/Ial0TCsA. YCTPOMCTBO He pearupyeT Ha KoMaHay “Pa6orta” o
JIUKBUAALUMU aBapUUHOU cutyanuu. [locsie perucrpamnuud OTCYyTCTBUS
aBapUMHOU CUTYallUU PEryJsaToOp MOKeT aBTOMAaTHU4YeCKHU IMepeuTH B
pexxuM “PaboTa” niu “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBapHUHUHOMN
CUTYaLlMH U 3alPOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nngukaTope oTo6paxkaeTcst KOJ, OUIMOKHY Y NOSICHAIIAs HAUCh

“[IporpammupoBaHue”

PexkuM npesHasHaueH [ 3aJjaHUs 3HAa4eHUH NpPOrpaMMHUpyeMbIX
napaMeTpoOB M COXpaHEHUS UX B NMaMATH MUKpompoueccopa. YTo6bl
nepelTH B 3TOT PeXUM, HaJlo B pexkuMe “'0OTOBHOCTB” HaXKaTb KHOIKY
“IIporp.” ¢ nepenHel naHenu. Takke B pexuM [IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
NoJauyu NUTaHUA JJI1 CUCTeMbl ympaBieHusd( Korja Ha Jucijee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MOJIe/Id PETYISTopa).

B sTOM pexuMe yCTpOWCTBO He pearupyeT Ha INojadyy KOMaH/bl
“PaboTa”. Ilepexol B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBoii cTpoke HMHAMKATOpa OTo6GpakaeTcs HOMep M Ha3BaHUe
TeKyleld GyHKIUH, BO BTOPOU CTpOKe — 3HaueHue QYHKIUU U( UJIH)
NOsICHEHU e

3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTpYKTUBHO perysaTop BbINOJHEH B BHJE MeTa/JJINYeCKOro HaBeCHOro WJIH
HanmoJsibHoro mkada. Ha nepesHell nmaHesM MMeOTC OpraHbl yIpaBJeHUs U HUHAUKALUH,
nepevyrcieHHble B TabauLe 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNsl U MHAUKALUKY peryasaTopa

OpraH ynpassieHus: wiu | Ha3anayeHue

MHINKAUH

ABTOMaTH4YeCKUH
BhIKJIIo4aTeab QF1

3almurTa 1emney ynpaBJeHUs

CBetoguopn “®aza A”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu paszesbHOM ynpaBJeHUU
¢dazamu

CBetoguop “®aza B”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMUMU KoMaH/ibl “PaboTa ¢B” npu paszenbHOM ynpaBJ/ieHUH
¢dazamu

Csetoguop “®aza C”

Foput B pexxume “Pa6oTa” nmpy cCOBMeCTHOM ymnpaBJyieHUU pa3aMu U
IpU HaJU4YMU KoMaH/ bl “PaboTa ¢C” npu pa3zesbHOM ynpaBJeHUU
dazamu

CBetoauon “ABapus”

['oput B pexxume “ABapus”

Kugkokpucramnndeckuit | OToOpaxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HA4YEeHUS

HHAWKATOP

IpOrpaMMHUpPYyEMbIX YCTABOK

[lepeMeHHBIN pe3ucTop

Hynp. A"

YnpaB/jieHHe BbIXOAHOW MOILHOCTBIO B PYYHOM peXHUMe MpHu
COBMECTHOM yTpaBJieHUU pa3aMHu U MO KaHa/Iy A mpU paszieibHOM
ynpaBJieHUU

IlepeMeHHbIN pe3UCTOpP | YnpaBJieHHWe BbIXOJHOW MOLIHOCTBIO B pyYHOM pexXHUMe 10 KaHaly B

7
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“Yop. B” IIpU pa3/ieJIbHOM yIIpaBJIeHUHU
[lepeMeHHbIN pe3ucTOp | YnpaBJieHHe BbIXOJHON MOILHOCTBIO B PYyYHOM pexkuMe 1o kaHasny C
“Yuop. C” IpU pas/ieJibHOM yIpaBJeHUH

Tym6sep “PaboTa pA”

[ nogayu koMaHzbl “PaboTa” B pyyHOM peXuMe MpPU COBMECTHOM
ynpaBjeHUU ¢aszaMu W noJadyu KoMaHAabl “Pab6ota $A” mnpwu
pa3/ie/IbHOM yInpaBJIeHUH

Tym6saep “PaboTa pB”

Jnsa nomauum komaHAbl “Pabora ¢B” B pydyHOM pexume mpu
pas/ieJibHOM ynpaBJeHUH

Tym6sep “PaboTta ¢C”

Jnsa mopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume MpU
pa3/ieJIbHOM yIpaBJeHUU

Knonka “I[Iporp”

/151 BX0Jla/BbIX0/ia B PeKUM NPOrpaMMUPOBAHHUS

Jlis BblOOpa mporpaMMupyemMod ¢GyHKLHWH, BBOJAa B NaMATb ee

KHonka “@”
3HAYEHMHSI.
KHomnka “>” 15 yBesiMueHUsl 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTMYUHbI
KHomnka “<” Jl/1sl yMeHbllleHUsI 3Ha4YeHUsI MPOTrpaMMUPYEMOU BeJTMYUHbI
HOI BapUH Jisi HeMeJJIeHHOT HATHUS BBIXOJJHOTO HaNpsDKeHUs MpHU
KHomnka “ABa oe eMeJIJIEHHOT 0 C OZJHOTO HamNpsKe
OTKJII0OueHue” BO3HUMKHOBEHUH aBapUHHOM CUTYaIMHU.

3.4 HazHayeHue KJeMM KJeMMHbIX kos040K XT1-XT3, X1- X4 npuBezsieHo B Tabuule 3.3.

KsnemMHbIe kos10aKkU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs

Ta6usnna 3.3 HasHadeHHe KJI1eMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK Ne Lenb Ha3nauyeHue
KJ1€eMMbI

XT1 1 A Jlig moAK/II0YeHUs CeTH

XT1 2 B JlJ1s1 Mo AK/II0UEeH U CETHU

XT1 3 C Jlig moAK/II0YeHUs CeTH

XT2 1 N HeliTpasb OT ceTu Npu NOAKJIOUYEHUHU 110 cXeMe “3Be3a” C
paboyel HEUTPAIbIO

XT2 3 He ucnosabsyercs

XT2 3 N st coeqiHeHUA C 06Luefl TO‘{KOJI:/’I Harpy3KH npu
NOAKJIYEHHUH 10 cxeMe “3Be37a” ¢ paboyell HEUTpaJibio

XT3 1 LA s coefUHEHUS C HAaTPY3KOW.

XT3 2 LB Jnsi coefUHEHUS C HAaTrPY3KOU.

XT3 3 LC Jns1 coelMHEH WS € HAarpy3KOou.

X1 1 3B Hanpsxenue 3 B 114 nogK/04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
[ mogayy ynpasJssoLero aHajaorosoro curaasa 0..10 B

X1 2 Uynp A | npyu COBMeCTHOM yIpaBJeHUH pa3aMH U YIIPaBJISIOIIETO
curdaza 0..10 B 11 kaHas1a A npy pa3/ZieJIbHOM yIIpaBJIeHUU
Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20

X1 3 Iynp A MA NpY COBMECTHOM ylnpaBJieHUHU $pa3aMu U YIPaBJISIOLIETO
curnasa 0(4)..20 MA g4 kaHasa B npu pasgenbHoM
ylnpaBJeHUU
Jl/is moJlauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X1 4 Rymp A BHEILIHEr0 NepeMEHHOr0 pe3ucTopa MpU COBMECTHOM
ynpaBJieHHH pa3aMu U ynpaBJisSIloILero CUrdasa /ijisi KaHaja
A npu pa3/fiesIbHOM ynpaBJieHUHU

X1 5 AGND 0611 /1 aHAJIOTOBOT0 CUTHAJIA yIIPaBJIeHUS
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AJTH noAa4" CUrdaJsia AMCTaHIMOHHOT O YIIPpaBJIEHHUA

X1 6 Ay A “PaboTa” mpu coBMeCTHOM ynpaByieHUU paszamu u “PaboTta
GA” npu paszesbHOM ylpaBJaeHUU
X1 7 GND O6mun
X2 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
nepeMeHHOr0 pe3ncTopa
X2 2 Uynp B Jlist mojadu ynpasJsoliero aHajaoroporo cursasa 0..10 B
Jl1s KaHaJsa B npu pa3gesibHOM ynpaBJieHUU
X2 3 lynp B i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA ns1 kaHaJ1a B npu pasaesibHOM yIlipaBJeHUU
Jl1s moJia4m ynpaBJIF0ILEero CUrdaJja co CpeiHero BbIBO/a
X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa /i KaHasa B npu
pas3zieibHOM yIIpaBJIeHUU
X2 5 AGND 061K /11 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUS
X2 6 1V B i moJlauyu curHaJjia IMCTaHIIMOHHOrO ynpaB/jeHus “PaboTta
¢B” npu pa3zies1bHOM ynpaBJeHUHU
X2 7 GND 061w ui
X3 1 3B Hanpsxenue 3 B 14 noak/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa
X3 2 Uynp C Jl1d mogayu ynpasssiouero aHajaoroporo curdaja 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynipaBJieHU U
X3 3 lynp C 1 moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 kaHasa C npu paszieibHOM yIpaBJeHUH
Jl/1sl moJlauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA
X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs kaHasua C npu
paszeJIbHOM yIIpaBJeHUHU
X3 5 AGND | O6wu# AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
X3 6 Vg i moJlauu curHaJjia IMCTaHIIMOHHOTO ynpaB/jeHus “PaboTta
¢C” npu paszieibHOM yIpaBJeHUH
X3 7 GND O6mun
X4 1 HP P1 HopMasibHO-pa3oOMKHYTbIA KOHTAKT 1-r0
IpOrpaMMHUpyeMOro peJse
X4 9 O6uuit | O6uKMi KOHTAKT 1-ro mnporpaMMupyeMoro peJe
P1
X4 3 H3 P1 HopMasnbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopMasibHO-pa30OMKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpyeMOro peJse
X4 5 O6uuit | O6UIMI KOHTAKT 2-TO IPOrpaMMHUpPyeMOro peJe
p2
X4 6 H3 P2 HopMasnbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOTPaMMHUPyeMOro
pene
X4 v HP P3 HopMa/ibHO-pa3oOMKHYTbIA KOHTAKT 3-TO
IpOrpaMMHUpyeMOro peJse
X4 8 O6uuit | O6UIMI KOHTAKT 3-r0 NIpOrpaMMHUpPyeMOro peJe
P3
X4 9 H3 P3 HopMasnbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOTPaMMHUPYeMOro

peJe
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3.5 CxeMa coeJUHeHUS HArPy3KH

Harpyska nojk/iio4aeTcs o cxeMme “3Be3sa” ¢ paboyell HeHTpasiblo B COOTBETCTBUU CO
cXeMaMHU U3 MPUJIoKeHHUd A.

[Ipu coearHeHUM N0 cxeMe “3Be3/1a” ¢ paboyell HEUTpaIblo MaKCMMaJibHble HANPsIXKeHHUS
Ha Harpy3o04HbIX conpoTuBaeHUsX Ra, Rb, Rc paBHbI pa3HbIM HanpskeHUsAM TpexdpasHou ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpe KabGesisi U IIMH CjJejyeT y4ecTb, YTO NPH peryJiMpoBaHuM (pa3oBbIM
MeTO/J0M, TOK B HEMTpa/iM MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cOGEHHOCTh
cxeMbl “3Be3/1a” c paboyell HeUTpabio.

3.6 BbI60p COBMECTHOI0 MJIU pa3/ieJIbHOr0 yIpaBJeHud ¢pazamu

Bbi6Op COBMECTHOTO WJIM pas3fesibHOro ymnpaBJjieHUsl $a3aMU OCyLIeCTBJSETCS NyTeM
nporpaMmMmupoBaHus ¢yHKIKUU FO( cM. myHKT 7).

[Ipy coBMecTHOM ymnpaBJjieHUHM ¢as3aMu B pexuMe “Paborta” ynpaB/siolie HUMIYJbChbI
NOJAKTCA Ha BCe TUPUCTOPBI; BbIXOJAHbIe HAaNpsAKeHUs peryJiaropa Ha kieMmMmax LA, LB u LC
k1eMMHUKa XT3 M3MeHSI0TCs 0JHOBPEMEHHO B COOTBETCTBUU C OJJTHUM CUTHAJIOM 33jaHUS.

[Ipu paspesbHOM ynpaBjeHuU ¢aszaMu B pexkuMe “PaboTta” ynpaB/siolie HMIYJbChb
NOJAI0TCA TOJABKO HAa TUPUCTOPBI TOTO KaHaJsla peryJIMpoBaHus, /i KOTOPOro Npuiljia KoMaH/a
paspelieHus1 paboTbl. To ecTb BbIXOJHOE Hamlps»keHWe Ha kiemMMe LA kiemmHuka XT3
MOSIBJISIETCS TOJIBKO €CJIM eCTb KoMaHAa “Pabota ¢A”( kaHas peryJupoBaHus A), HampshKeHHe
Ha ki1eMMe LB kinemMmHuka XT3 - eciu ectb komaH/a “PaboTta ¢B”( kaHasn perynupoBanusd B),
HanpspkeHHe Ha kiemMMe LC ksnemMMmHuka XT3 - ecau ectb koMmaHga “Pa6ora ¢C’( kanHan
peryaupoBaHus C). BbIxoiHble HANPSXKEHUS KaXK/A0T0 U3 KaHAJIOB PeryJIMpoBaHUs U3MEHSIOTCS
B COOTBETCTBUHU CO CBOUM OT/I€JIbHbIM CUTHAJIOM 33/1aHUS.

3.7 Bbi60op crocob6a nojayu KOMaH/[

Jl1s1 TOrO, YTOOBI IEPEBECTU PETYIATOP B pexxuM “PaboTa” HykKHO:

A) npu coBMecTHOM ympaBjieHUH paszaMu nojaTh koMaHay “Pabora”. Komanay “Paborta”
MOXKHO M0JIaTh MECTHO — NEPEBO/IOM PYKOSTKU TymbOJiepa “Pabora ¢pA”, B nosoxkeHue “Bki”,
WM JYCTAaHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miaTe
yIpaBJIeHHS.

COOTBETCTBEHHO, HaxO0XJeHHEe PYKOATKU Tymbsiepa “Pabora GA” B mosoxkenuun “Otkn”
WJIM Pa30MKHYThIe Napbl KJ1eMM 6 W 7 KJeMMHHKa X1 mJaThl ypaBJeHUsl 03HAYalT KOMaHAY
“Cromn”.

B) npu paszaesibHOM ynpaBjieHUH pa3zaMU HEOOXOJAUMO MOAATh XOTS Obl OJHY U3 KOMaH/,
“PaboTa pA”, “Pabota ¢B” uau “Pabotra ®C”. ITH KOMaHIbl MOXHO MOAATb KAK MECTHO — TyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOsepoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Pabora pC”
B noJioxkeHHe “BkJL.”, Tak U JUCTAHIMOHHO — NMyTeM 3aMblKaHUSl COOTBETCTBEHHO KJIeMM 6 U 7
KJIEMMHBIX KO10Z0K X1, X2 1 X3 niaTel ynnpaBJIeHHUS.

Bbi60Op Mex/ly MeCTHbIM WJIM JUCTAHIIMOHHBIM CIOCOG0M yMpaBJIeHUs] OCYIeCTBJISETCS
nporpaMmMupoBaHueM GyHKIUHU F1( cM. nyHKT 7).

3.8 Br160p 3aJa1011ero CUrHaJjaa

YnpaB/siTb ypOBHEM BBIXOJHOTO HAaNpsDKEHUs] PEryJasaTopa MOXHO MEeCTHO HJIU
JIUCTaHIIMOHHO. MEeCTHO MOXHO yIIPaBJISATh:

A) xkHonmkamu “>” W “<”. HakaThe U yJepkaHHe KHONKH “>” yBeJIMYMBAET 3HAUYeHHE
3a/]aI0IL[ET0 CUTHAJIA, a HAXKATHE U yAiepKaHUe KHONKH “<” — yMeHbIIaeT;

B) BCTpOeHHBIMM MEpeMEHHbIMHM pe3ucTopaMu. HaxokeHre pUCKU PYyYKH MepeMEHHOro
pesucTopa B noJsiokeHUM “MuH” ¥ “Makc” cOOTBETCTBYeT MHHHMaJbHOMY U MaKCHMaJbHOMY
3HAYEHUSM 33/1al01Iero CUrHasa.
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J11  AUMCTAaHLMOHHOTO VYIpaBJeHUs B KayecTBe VIPABJAKIIUX CUTCHAJIOB MOTYT
IPUMEHATHCH:

A) crangapTHbIN aHa/0r0BbIM curHai 0..10 B;

B) crangapTHbIN aHa/0roBBIN curHas 0..20 MA;

B) cTaHAapTHBIN CUTHA/ aHAIOTOBbIH 4...20 MA.

[') BHeLIHUI TepeMeHHbIN pe3ucTop conpoTtruBieHueM 1..10 kOm.

llemy ynpaB/jeHUs MOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMU TOJAKJIIOYeHUs(
npuaoxkeHue A) u Tabauued 3.3. BbibOop HCHO/Ib3yeEMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasa 3ajaHusi 0ToOpakaeTcs
Ha JuCIlJiee B TNpPOLEHTax OT MakcuMajabHoro, Hamnpumep U3=50%, P3=25%. B pexume
CcTabuJIM3alMU TOKA CUTHAJI 3aJlaH1s 0TOOpaXkaeTcs B aMIepax, HanpuMep [13=28 A.

[Ipu paszaenbHOM ynpaBseHUU $as3aMy CUTHa 3aZlaHUsA A/ KaXXJ0T0 KaHasla UMeeT CBOH
COOTBETCTBYIOIIUN UHJEKC “@”, “B” i “c”, HanpuMep: Usa=40%, P3B=80%, 13c=55 A u T.x1.

[Ipy pasgesbHOM ynpaBieHMM das3aMM KaxAbld KaHa/l peryJyMpoBaHUsl UMeeT CBOH
CUTHaJ 3afaHusd. [ljaa Toro, yTob6bl Ha WHJMWKATOpe NpPOCMAaTpUBaThb 3HAYeHUS KaXKJOT0 M3
CUTHAJIOB 33/]aHUS1, HY>KHO HA)KUMaTb KHOMNKY “®”.

3.9 Wcnosb3oBaHue QYHKIMU aBTOMATUYE€CKOTI0 NOBTOPHOI'0 BKJIKYEHUS

[loBeseHue peryaaTopa nocje NpoBaja CUJ0OBOTO WJIHA BCIOMOTaTeJbHOTO HalpsKeHUs
onpezessieTcd 3HayeHHWeM (QYHKLMM [OBTOPHOTO Bk/KO4YeHUsa F3, ycraHaBiMBaeMoro
nporpaMMHO( CM. IyHKT 7).

Eciu F3=0, To pa3spemaetrcsd aBTOMaTU4YeCKOoe MOBTOPHOe BKJIW4YeHHe. Eciu mnposasn
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe Halps>KeHHWe CKa4KOM BO3BpallaeTcs Ha
NpeXHUM YPOBEHD, €C/U O0JIbIlIE JBYX CEKYH/, — TO IPU HaJIMYUK KOMaH/bl “PaboTa” peryasarop
nepexoJuT B pexxuM “PaboTta”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIYeHHUe 3amnpelieHo. Ecau mnposan
HanpshKeHUd JJIMJICA MeHee [IBYX CEKYH/, TO BbIXOJHOe Hallpsi>KeHHe CKauKOM BO3BpallaeTcs Ha
NpeXHUH YpOBeHb, eCJIU 60JIbllle IBYX CEKYH/, — TO IPU HAJM4YMU KOMaH/bl “PaboTa” Ha Aucniee
UHAUIMpPYeTCs cooblieHre 06 omubkKe. B TakoM mo/ioKeHUU peryasiTop 3abJ0OKUPOBAH U Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa36J0KUpoOBaTh, Hy>KHO NoJjaTh koMaHAy “Cton”, mocse
4yero peryJisiTop nepeiiet B pexxum “I'oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousitocTpupoBaHO Ha PUCYHKe 3.2:

A

Haﬂpﬂ}HBHHE CeTH

= T
Komanpa “PaGoTta”

- T
BeixogHoe Hanpsxenwe, F3=0

e T
BrixogHoe Hanpamenuwe, F3=1

- T

PucyHnok 3.2 [I[pumeHeHnue ¢pynkyuu F3

11
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3.10 Boi6op QyHKIMK IPOrpaMMUPYeMbIX peJie

Ha «kjneMMHyn0 KoJsioAKy X4 1/1aTel yopaBJeHHUs BbIBeZleHbl KOHTAaKTbl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHuil ¢pynkuuii F4, F5, F6( cMm. nyHKT 7) pesne
MOTYT ObITh HEAKTUBHBIMHU WJIX BbINOJHATH QYHKLMIO CHTHA/IM3aTOopa C1eAyIOLUX COObITU:

A) PerynsaTtop HaxoauTcs B pexxuMe “IT'oTOBHOCTB”;

B) Perysasartop HaxoauTcs B pexxume “PaboTa’”;

B) PerysisiTop HaxoauTcCs B pexxuMe “ABapus”.

KoHTakThl mporpaMMHUpyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.11 Bri6op cnocob6a peryJiupoBaHus

BbIxo/HOe HanpsXKeHHe peryJssTopa MoXeT peryJupoBaThbCs JByMs ciocob6aMu: ¢pa3oBbIM
M NPONYyCcKOM NepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUxe. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

3.12 ®a30BbIM METO PErYJIUPOBAHUA

BbIxoiHOE HamNpspPKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHHs BpeMeHH 3a/lepPXKKU
oTnvpaHus T3 CUJIOBBIX TUPUCTOPOB . PopMa BHIXOJHOIO HAMpPSKEHUSI MTOKAa3aHA HAa PUCYHKe
3.3:

A UH

T3 T3 <

PucyHnok 3.3 BbixoJiHOe Hamnpsi>keHue npu $a30BOM Crocobe peryaupoBaHUs

JloCTOMHCTBA MeTOoAA:

A) mogxoAuT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU Harpy3ok ( cos ¢ >0,2);

B) moaxoAuT A/ peryJiMpoBaHUs TeMIlepaTypbl MaJOMHEPLIMOHHBIX HAarpy30K U ypOBHA
SPKOCTHU CBeYEeHHUH JIaMIl HAaKaJIUBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepoctaTku metoja:
A) BHOCUT rapMOHUYECKHE UCKAXKEHUST HATIPSHXKEHUS CETH;

B) noTpeb6/ieHre peaKTUBHOW MOLIHOCTH, IOHUXKEHHUE COS (P CETHU.

Pa6ouuii nquks npu ¢a3zoBoM peryJMpoBaHUM NpeACTaBJIeH HUXKe Ha pUCYyHKe 3.4:

12
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A Usbix
100%
Max |— — — — — — —
Min |— —  — S
T
0 s
Trnyck TexHONOMMYECKNA LMKN TebIkn
100% +— — — — — — —
CwrHan 3agaHwa
T
0 o~
Komanna ""Pabota”
T
0 -

Pucynok 3.4 Pabouuii iuk/a npu ¢a3oBoM MeTO/ie peryJIMpOBaHUS

[Tocne momauu koMmaH bl “Pa6oTa” B TeyeHHWe BpeMeHU THYCK BBIXOJHOE HAMpsDKeHUeE
IJIABHO YBEJIMYMBAETCS OT MHUHUMAJILHOrO 3HaYeHUs Min /1o 3a/lTaHHOTO YPOBHS. ITOT y4aCTOK
Ha3bIBAETCS MJIABHbIM NMYCKOM. /lajiee BbIXOJHOE HaNpsiKeHUe U3MEHseTCsl B COOTBETCTBUU C
CUTHAJIOM 33JlaHusl B JUana3oHe Mex/y 3HaueHUs MM Min u Max, a 3aTeM mocjie NoAaqyu
koMaH/bl “CTon”, BBIXOJHOE HANpPSXKEHUE MJIaBHO YMEHbIIAETCS B TeUeHUe BpeMeHU TBBIKJ /10
MHUHHMaJIbHOTO YPOBHSI( IIJIAaBHOE BBIK/IIOYEHHE), I0CJIe Yero Harpy3ka 06eCcTOYMBaeTCs.

3.12.1 [InaBHBIX NYCK U NJIAaBHOE BBIKJIKYEHHUE

[IpuMeHeHHe GYHKLUMM MJABHOTO NMYCKa M BBIKJIIOYEHUS MO3BOJISIOT NpPeJoTBPaTUTh
CKa4K{ HaNpsKeHUsl CeTH, 00YCJOBJIEHHbIEe PE3KMM HAOpPOCOM M COPOCOM HAarpys3kH, a TakKxkKe
YMeHbUIMTh MYCKOBbIe TOKW. BpeMeHa N1aBHOr0 NyCKa M BBIK/IIOYEHUS 3aJjal0TCA B Ipefeax OT
0 1o 25 cexyny c marom 0,1 cek myTeM nporpaMMUpoBaHusl GyHKIUHN ( CM. MYHKT 7):

A) npu coBMecTHOM ynpaBJjieHUHd ¢pazamu - F11 u F12;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F31 u F32 asa kanana peryavpoBanus A, F51 u
F52 nnisa kanana B, F71 u F72 gnga kanasa C.

3.12.2 Bbi60Op peryJupyeMoro BbIX0JHOTO apaMeTpa
B kauecTBe peryJupyeMoro napamMmeTpa MOXHO NPOTPaMMHO BblOpaTh HanpsixkeHre U Wiun

MoIHOCTb P. Ecaum B KayecTBe BBIXOAHOTO MapaMeTpa Bbl6paHo HanpsbkeHue U, To
JleCTByIOllee 3HAauyeHHe HalpshKeHWs Ha Harpyske MNpsMO-NPONOPLUOHAJBHO CUTHALY
3a/laHusA( NpHU yCJIOBUM, YTO HAIpsKEHUEe CeTH CUHYCOWZAJNbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOUIHOCTb, BbljessieMas B Harpys3Ke, HeJMHENHO 3aBUCUT OT
3ajlarouiero curiasa. Eciv ke B kauecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOLIHOCTb P, To
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BBIXO/IHAsl MOILIHOCTb MPH TeX Ke YCJAOBUAX NMPSMO MPONOPIMOHATbHA CUTHAMY 33a[laHUSL. ITH
3aBUCUMOCTU TMpHUBeJleHbl B Tabusulle 3.4.

Ta6Jmua 3.4 3aBUCUMOCTDb BBIXOJHOI'O HAIIPpAXEHHUA U MOILMHOCTH pEeryjdTopa OT CUTI'HaJia
3aJ1aHHA

Bb16paHHbIN BbIXOJHOW NapaMeTp

Hanpskenue, U Moi1HocTs, P

CUTHaJ
3azaHus, | 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 |89 |95 100

PBoIx,% | 1 4 19 (1625|3649 | 6481|100 ]10|20]30|40 |50 |60]70]80]|90]100

Bbi60op perysiupyeMoro napaMeTpa OCylleCTBASETCS MyTeM NPOrpaMMUPOBAHUSA PYHKLUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJyieHud pazamu - F14;

B) npu pasaesbHOM ymnpaBieHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 jus
kaHaJsa B, F74 pnga kanasa C.

3.12.3 Hv>XKHYU ¥ BepXHUU Npesiesibl peryJIUpoBaHUd
HuwXHUM ¥ BepXHUU npeJiesibl peryJupoOBaHUsA COOTBETCTBYIOT 3Ha4yeHUAM Min U Max Ha

pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb 'PaHULbI
JlianasoHa, B KOTOpPOM OyJeT BeCTUChb peryJMpoBaHMe BbIXOJHOro mapaMmeTrpa. Eciau
YCTAaHOBUTb 3HaueHWe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryvpoBaHue OyAeT peajU30BaHO BO BCEM Juamna3oHe - OT HyJis [0 IOJHOr0 CeTeBOTO
HaMpsDKeHUs.

JuckpeTHOCTb peryaupoBaHus coctassieT 0,1%.

3a/jlaHve 3HAaYEeHUW HUXKHEr0 U BEPXHEro NpeJiesioB peryJanupoBaHus s ¢pa3oBOro MeTo/a
OCYLIeCTBJISIETCS IPOTPAaMMUPOBaHUEM QYHKLIMU( CM. MYHKT 7):

A) npu coBMeCcTHOM ymnpaBJsieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nya kanana B, F75 u F76 piga kanasa C.

3.12.4 PexXUM orpaHUYeHUd TOKa

PerynaTop MoxeT paboTaTb B peXuUMe OrpaHUYeHHs TOKa, B KOTOPOM CHUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKU H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICUJ 33/laHHOe 3HaueHUe. /laHHasg QyHKIMS 03BOJISET
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUS U neperpy3ku. DyHKyus
BKJIIOYAETCS U OTKJII0YAETCS NporpaMMUpoBaHueM QYHKIUM( CM. TyHKT 7):

A) npu COBMeCTHOM ymnpaBJjieHud ¢pazamu - F17 u F22;

B) npu pa3genbHoM ynpaBaeHuu ¢aszamu: F37 u F42 naa kanana peryavpoBanus A, F57 u
F62 nnga xanana B, F77 u F82 nnga kanana C.

3.12.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
ToKa — 2% OT HOMMHAJIbHOTO TOKa peryJsaTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHaza 3ajaHud oTob6paxaeTcs B
amrepax, Hanpumep I3 =27 A.
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@yHKIMSA BKIOYAETCS U OTK/I0YAETCsl MPOTrpaMMHUpPOBaHUeM QYHKIUHN( CM. MyHKT 7):

A) npu coBMecTHOM ynpaBJsieHuu ¢pazamu - F17, F21, F22;

B) npu pasaenbHoMm ynpaBaeHuu ¢paszamu: F37, F41, F42 nna kaHana peryjupoBaHus A,
F57,F61, F62 nna kanana B, F77, F81, F82 nnda kanasa C.

3.13 MeTo Npollycka NepUoJg0B
MoujHoCTb, BblZesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHs YUCJ/ia MepUo/ioB

CEeTEeBOr0 HANpSDKEHUs, B Te4yeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOAHOTO
Hanpsh>KeHUs NpUBeJieHa Ha pUCYyHKe 3.5

W
I

Limkn 1

Linkn 2 Linkn 3

|

PucyHok 3.5 BbixoZiHO€e HanpshKeHUe MPU peryJupoBaHUU METO/IOM NPOMYyCKa epruo/i0B

JloCTOMHCTBA MeTo/Aa:

A) He BHOCUT rapMOHHYECKHE UCKAKEHUS B CETh;

B) HeT moTpeb/ieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He MOAXOAUT JJisi pPeryJMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpys3oK M
YPOBHS IPKOCTH CBeYeHHUs JIaMIT HaKaJIMBaHUS;

b) He pekoMeHIyeTcsl MPUMEHSTD AJI1 AKTUBHO-UHAYKTUBHOU HAarpy3Ku;

B) B ceTH BO3MOXHO MOsIBJ€HHE CKAYKOB HaNpsDKeHHUs, 00YCJOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢simkep-apPexT);

[) npu omnpejesieHHbIX YCJIOBUSIX B CETH BO3MOXXHO INOSIBJIEHUE CyOGrapMOHHYECKHUX
cocTapsAoIUX( YaCTOThI KOTOPBIX MeHbIle 50 I'm).

HpI/I HCIIOJIb3OBAHHUHW 3TOr'0 MeETOda MOIIHOCTBb, BbiAeJideMad B Harpy3ke, MNIpAMO-

NpONOpPLHOHAJbHA BeJIMUNHE CUTHA/IA 3a/jaHUs.
Pa6ounii [UKJ IpeCTaBJIeH HUXKe Ha pUCYHKe 3.6:
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A Pebix
100%
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Min
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0 B
TexHonornJyecknin LnKn
- =
100% b— — — — — — —
CwrHan 3apadus
T
0 -
Komanpa “"PaboTta”
T
0 B

PucyHok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHYECKOT0 LIMKJA BbIXOAHAas
MOIIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jluana3oHe Mexy 3HaueHUussMu Min u Max.

CurHaJs 3a/laHusl 0TO6paXKaeTCs Ha JUCIIee B MPoOIeHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHH LIMKJIA PEryJIUPOBAHUA

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CEKYH/J, [TyTeM MporpaMMUpoBaHueM QYHKLUMI( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F26;

B) npu paszaesbHOM ymnpaBaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJs1a B, F86 a4 kanaJsa C.

3.13.2 HuxxHue ¥ BepxXHUe npeJiesibl peryJaMpoBaHud
HuwKHUM 1 BepxHUU NpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke paboyero uukiaa 3.6. 3aZaHMe 3HAYEHUHW HUKHEr0o U BEpPXHEro MpeJiesioB
peryJiMpoBaHus IPHU PeryJMpOBaHUM METOJOM IpPONyCcKa NepHuoJ0B IpPOrpaMMHpPOBaHUEM
byHKkU#( cM. IYHKT 7):

A) npu coBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;

16



"3Bezna InekTporHnka” www.zvezda-el.ru

B) npu pasaenbHoM ynpaBieHuu ¢pazamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.
JuckpeTHOCTBb peryaupoBaHus coctassieT 0,5%.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUINA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. nyHKT 7)

[Ipu Bbi60Ope F8=1( akTUBHO-UHAYKTHBHAs HarpyskKa):

- npu ¢paszoBoM crnocobe ynpassieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpezie/IEeHHbIM 06pa3oM, YTOGbl ONTHMHU3UPOBAThb PErYJIUPOBOYHYI0 XapaKTEPUCTUKY O],
aKTUBHO-UH/JYKTHBHYI0 Harpysky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ K03dduieHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/1u ke Harpy3ka — akTUBHas, HO MO K/II0UYeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3ToOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpPU peryJMpoBaHUM MpoINyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHS Harpy3kKu 4epes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perynsaTtop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJUYUBAET HANpPsPKeHHE OT HyJis [0 IOJIHOTO CETEBOro, MOC/Je Yero y»e CO6CTBEHHO U
HAayMHAEeTCs peryJupoBaHUe MPOMYCKOM MEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
136exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B aMATb 3aBOJICKUX HACTPOEK.
Perynatop umeer cneyuanbhayo G¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, @ HA UX MECTO
3aMMChIBAIOTCA 3aBO/CKUE 3HAaYeHUA QYHKI UM,

3.16 3auThl
B perynsiTope peasir30BaHbl CleAyOUIMe BUJbI 3aLUT:

A) 3amKTa OT KOPOTKOTO 3aMbIKaHUSA PEry/sATOpa ABJASAETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3alllUTa peaqu3yeTcs MyTeM ObICTPON 06pabOTKU MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT AATYUKOB TOKa. [Ipu npeBbIllIeHUM MTHOBEHHOI'0 TOKA 3Ha4eHUs 3*[HOM NpoOUCXOAUT CHATHE
YNPaBJAAOLIMX UMIYJbCOB C THUPUCTOPOB, a Ha JHUCIlJIee OTOOpaXkaeTcsl COOTBETCTBYMOLee
CoOOIIIeHHe.

B) 3amMTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs COXpaHeHUs
paboTOCIOCOOHOCTH TUPUCTOPOB IPHU [JIMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMUHAJIbHOEe 3HauyeHHWe TOKa peryasaTopa. MUKponpoleccop HenpepblBHO U3MepseT TOKH
Harpy3Ky U HaKallJIMBaeT 3Ha4yeHUe BpeMA-TOKOBOIO UHTerpajia U CpaBHUBAET €ro € YCTaBKOH,
IpY NpPEBBIIIEHUH KOTOPOH CHUMaeT MUMIYJbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha
Jfiucniiee coobuieHne. PaboTta perystopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InomMm - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa obecne4uMBaeTcss BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOpPbIM HeNpepblBHO oOlNpaliuBaeTcd MUKponpoueccopoM. IlpenesnbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3alldThl paboTa perysasTopa
6JI0KMpyeTCca [0 OXJaxKAeHus paguaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BBIKJIKYAKTCA
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BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJasaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
xoMmaHaa “Cton”.

[') 3amuTa OT HECUMMETPHUHU BBIXOJHBIX TOKOB SIBJSETCS 3JEKTPOHHOM. 3aljdTa MOXET
ObITh BKJIIOYEHA WJ/IM OTKJ/KYeHa NyTeM NporpamMMupoBaHus GyHKuuu F93( cMm. myHKT 7).
3aiuTa cpabaTbiBaeT IPY BbINOJHEHUHU CIeYIOLUX YCIOBUM:

- cpegHe apudmeTrudeckuit Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHUHATBHOTO
Toka | HoM perysaTopa;

- OJIUH WK 60Jiee TOKOB Harpy3Ku oTJindaeTcs ot Icp 6oJiee yem Ha 15%, 25%, 35% wiu
50%( B 3aBUCcHMOCTH OT 3HaueHUs GyHKLUU F93) B TeyeHue BpeMeHHU 5-15 cekyH/,.

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopanveM TIHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

[Ipu pas3aenbHOM ynpaBieHUH $pa3aMu 3alllUTa He aKTHBHA.

/1) KoHTposb nmojk/04eHHs HaArpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ymnpaBjieHUs1 B pexuMe ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHkUU FO91( cM. nyHKT 7).

E) KOHTpo/Ib HanmpsPKeHUsI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIIOCOGOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBUS OJHOW WJIM HECKOJbKUX a3 WIM B caydyae HUX
“ciunanua”. 3amuTa MOXeT ObITh BKJIIOUEHA WJM OTKJIHYEeHa NyTeM NpOrpaMMHUpPOBAHUA
byHkuuu F92( cM. nyHKT 7).

3.17 Hactpouku

B perysnsaTope npeZycMoTpeHa BO3MOXXHOCTb HACTPOMKH:

A) H3MeHeHMe mnopora cpabaTblBaHUs 3alUTbl OT KOPOTKOIO 3aMbIKaHUS MOXHO
npousBecTH pe3uctopoM R3 B sieBoM BepxHeM yriuy miaaTbel TPM-ZVEL A5. M3HavaibHO Ha
npeJIpUsATUH U3TOTOBUTEJIE YCTAaHOBJIEH OPOr cpabaThIBaHUs MO aMILIMTY/e okoso 3*IH, rae
IH - HOMUHaAJIBHBIN TOK pery/aTopa. B 3ToMm ke jieBOM BepxHeM yrIJy IJaTbl UMEKTCA JBe
KOHTpoJsibHble Touku “K3”. HampsikeHue, uaMepeHHOe MexJAy 3THMM TOYKaMH, onpejesseT
yCTaBKy cpabaTbiBaHUs 3alUThl 0 K3. O6bIUHO 3TO HanpsKeHUe cocTaBJisieT 0koJsio 2 B. [Ipu
He0OX0JUMOCTH YBEJUYUTb YYBCTBUTEJBHOCTb CpabaTbIBaHUsl HYKHO 3TO HalpshKeHHe
YMEHBIIUTb, [JI 4Yero roJI0BKy peryJiMpoBO4YHOro pe3ucropa R3 Hy»HO noBopayMBaTh NPOTUB
4acoBOW CTpeJiKe, AJs1 3arpy0JieHUs1 — HAoO0pOoT HampshkeHUe ycTaBkuM K3 yBeqn4uTh U
NOBOpPAYMUBaTh roJioBKy R3 no yacoBoy cTpesike.

[IpyHUMas pelieHHe 0 HEOOXOAMMOCTH HW3MeHEeHUsl HAaCTPOWKU 3alUThl OT KOPOTKOTO
3aMblKaHMUS, CJlelyeT IPUHUMATb BO BHUMaHHUe:

- IPYU HanpsKeHHe YCTaBKU Bblillle 2,5 B 3amyuTa MoxeT ObITh MOJHOCTBIO BbIBE/IEHA U He
cpabaTbIBaTh BOOOIIIE;

- ObIBaeT cHTyauus, korjga 3amurta oT K3 cpabaTbiBaeT NpHU JeHCTBYIOIEM TOKe,
M3MepeHHOM KJlelllaMH, MeHblleM 4eM [H. DTO He 06s3aTeJIbHO TOBOPUT O HeNpaBUJbHOMN
3aBOJICKOM HACTpOWKe 3alUThl, MOTOMY 4YTO 3aljMTa cpabaTbhiBaeT M0 aMIJIUTYZHOMY(
MIHOBEHHOMY) 3HAa4eHMIO TOKa, a He JleHCTBYylolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTY/IHOe 3HaueHue TokKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amTy oT K3 MoOXeT NpuBeCTH K BBIXOAY THUPUCTOPOB U3 CTPOA - BeJb OHM JOMYCKAOT
HEKOTOpoe Ipe/ieJibHOe 3HAauYeHWe MIHOBEHHOrO TOKa, a 3aBOJCKasd HAaCTpOMKa Kak pas
npejycMaTpUBaeT cpabaTbiBaHUe 3aLMTHI /11 HENpeBbILeHNs 3TOr0 NpeJieIbHO-0MyCTUMOT0
3HayeHMs. B 3TOM ciyyae U3roToBUTe/Ib UMeeT NPaBO OTKa3aTh B O6ecClnaTHOM rapaHTUHHOM
006C/TY>KHUBAaHUH.

Bb) IlokasaHusl [JaTYMKOB TOKa. B ciyyae, ecaud TOKH, H3MepeHHble QaKTHUYECKH,
pacxoiATCs C JaHHBIMU, 0TOOPaXKaeMbIMU Ha JMCILJIee, MOXKHO MPOU3BECTH UX MOACTPOUKY. s
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NOJCTPOMKHU MOKa3aHUM AATUMKOB TOKA CJAYXKaT peryJupoBouHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL A5. Pe3uctop R35 oTBeuaeT 3a
NOKa3aHUs AaTuyuKa Toka no ¢paze A, R36 - no ¢paze B, R37 - no ¢pase C cooTBETCTBEHHO.

[IpuHrMMasl pelieHUs1 0 HEOOXOJMMOCTH HACTPOMKU MOKAa3aHUHM JATUYUKOB TOKa CIEAYyeT
MMEThb B BUAY cieAyoline GaKkTophbl:

- JaTYUMKA TOKa UMEIOT HEKOTOpPYI0 HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa peryJsTOpa, MOKa3aHUA
JIATYMKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WM BOOOILE HYJIEBBIMM, HO 3TO He TOBOPUT O
HEUCIPABHOCTH WJIM HEBEPHOU HACTPOMKe; MPH YBEJIMUEHUHN TOKA, IOKAa3aHUS BXOAAT B HOPMY;

- JJia  UW3MepeHHs TOKa HYXXHO HCIO0JIb30BaTh KJElld, CIOCOOHble U3MepsTh
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe ToKa. Ha Takux kjemax gomkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZijpaTuyHoe 3HauveHue). Kiemwu, He usmepsitoumpe TRUE RMS, MoxHO
MCIIOJIb30BaTh TOJIBKO NpPHU CHHYCOWJAJBbHOM TOKe, a NPHU HECMHYCOWJAJbHOM TOKEe TaKue
KJIelld MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCHOIb30BaTh KJeLlU
dupmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUHW JaTYMKOB TOKA ONTUMAaJIbHO IPOU3BOJUTH IPU TOKe paBHOM 60-
80% OT HOMHWHA/JIBHOI'O TOKA PEryJATOpa;

- HeBepHasi HACTpPOMKa MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaTbhIBaHUIO 3alUT OT
neperpy3kd WM KOPOTKOTO 3aMblKaHUSl - JIMOO CJMUIKOM YacToe M HeoOOCHOBAHHOE
cpabaTbiBaHME JINOO HA0OOOPOT OTCYTCTBHE MJIM CIMUIKOM MeJlJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIlA H3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HACTPOWKH
noTpebUuTeseM, HU3rOTOBUTE/Nb MMeEeT TMpaBO OTKa3aTb B 0OeClJIaTHOM TapaHTUWHOM
006C/TY>KHUBAaHUH.

[Ipy mnpoBeseHUM omnepanuu MNOACTPOWKKA IOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTCs
bUKCHpPOBATh PeryJupyeMyto BeJJMYHMHY Ha AWcCIlee, [Jis 4ero Heo6xXxoAMMo HaXKaTh KHOMNKY “®”
NaHeJIu yIpaBJIeHUsl.

3.18 Ucnoab30BaHKe KHONKYU “ABapuiiHOe OTK/I0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHAThb HANpsDKEHWEe C Harpy3Ku B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUW BHEUITATHOW CUTyalluM, CBSI3aHHOU C
YyIpO30¥ »KU3HHU NIepCOHAJIa UK NIOpYer UMYIeCTBa.

KHonka nMeeT QpuKcaLMIo CBOEro MoJ0XKeHHUs.

[Ipy HaXaTUM 3TOW KHONKM pas3pblBaeTCA LelNb BCIIOMOraTeJbHOrO MUTAHUSA, IIPU 3TOM
IJ1aThl YIIpaBJeHUs1 00eCTOUYUBAIOTCS U UMITYJIbChI YIIPaBJIeHHs Ha TUPUCTOPHI He MO0 TCH.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeUCTBYWIIMM TpebGoBaHuaM “IlpaBus ycTpoiicTBa
3JIEKTPOyCTaHOBOK”,  «[IpaBujaM  TeXHHYECKOW  3KCIUIyaTallUd  3JIEKTPOYCTAHOBOK
notpebuTesei» U «[IpaBUJ TEXHUKH 0E€30MACHOCTH MPH 3KCIJIyaTallMH 3JIEKTPOYCTaHOBOK
noTpebuTeen».

4.2 Jlna paboTbl peryJssaTopa HUCIOJIb3yeTCAd ONacHoe JJis KU3HW HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/siTopa Ha 006'beKTe, a TaKXKe NPH yCTPaHEHWU HEMCIIPABHOCTEN U TeXHUYECKOM
00CJIy?>KMBaHUHU HEOOXOJUMO OTK/IYUTD PEryasTOP U NOJKJII0YaeMble yCTPOKUCTBA OT CETH.

4.3 He AOIMYCKaeTCd nolmajaHre BJarl Ha KOHTAKTbI KIEMMHUKOB U BHYTPEHHIOO 9ACTb

mkada. 3anpeniaeTcss MCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX CpeJax C CoZiepKaHUeM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.
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4.4 Tloakaro4deHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHe pPeryJsTopa JJOJDKHBI
NPOU3BOJAUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIelJMaJMCTAMM, U3YYMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO IO 3KCIIJIyaTalUH.

45 Tlpu 3KcIjyaTalMd W TeXHUYECKOM OOC/AyKMBaHUHM He0o6X0JAUMO CO6JII0JATh
Tpe6oBaHUsA «[IpaBUJI TeXHHYECKOW 3KCIJIyaTallUH 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U
«[IpaBuJ TeXHUKU 6€30MaCHOCTH NPU IKCIJIyaTaALUHU 3JIEKTPOYCTAaHOBOK NOTPeOUTE e ».

4.6 /lns 3aliUThI 06CIYKUBAIOLLEr0 NepCoHasIa peryasaTop J0JLKeH ObITh 3a3eMJIEH.

4.7 PerysiiTop He MOXeT ObITh UCIOJIb30BaH KaK Pa3beJUHUTEJb I[eNU WU U30JIMpYIolee
YCTPOMCTRBO.

4.8 Ecnu ciayyarlHas mnojada HalpshKeHWEe Ha Harpys3Ky INpeJCcTaBJjseT OMNaCHOCTb JJIA
nepcoHaJsia “Uiu 060py/0BaHUs, TO PEryasaTop Heo6X04MMO MOAK/IYaTh Yepe3 NpepbiBaTelb,
HalpuMep, KOHTAKTOP, YIIpaBJisieMbl BHELITHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He ponyckaeTcsl paboTa YCTPOMCTBA C KOHAEHCATOPHON HAarpy3KoM, NOJAK/JII0YEHHO! K
BBIXOJY.

4.10 PaboTra peryssaTopa CONpPOBOXJAETCS BblJeJieHHEM Tema. /il npefoTBpalleHus
neperpesa, BbIX0/ja U3 CTPOS U NPeJ0TBPalleHUs oXKapa He0O6X04UMO:

A) ycTaHaBJIMBATb PETYJISTOP HA HEFOPIOYYIO TOBEPXHOCTb;

B) Hef0NyCcTUMO yCTaHABJAMBATh PETYJSATOP B MJIOXO0 BEHTUJIUPYEMbBIX MeCTaX U MeCTax C
BBICOKOU TeMIlepaTypOr OKPY>Kalolllel Cpe/ibl;

B) npu ycTaHoBKe Heo6xoAMMO obecrneduTh He MeHee 100 MM cBO6OAHOI0 NPOCTPAHCTBA
110 IEPUMETPY PeryasTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CsieayeT yCTaHOBUTD PETYJSATOP HA IITATHOE MECTO Y Ha/IeXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh PETYJSATOP B COOTBETCTBHE C TpeboBaHUsMHU [1Y3.

5.2 IIpokafbIBalOTCA JIMHUMW CBSI3M, IpeJjHA3HAYE€HHbIE COEJUHEHUS C TUTAIOLIEN CEThIO,
Harpy3Kou, yCTPOHWCTBAMU yIpaBJIeHUS.

5.3 CedyeHHE CHUIOBBIX IMpOBOAOB AOJIX)KHO COOTBE€TCTBOBATDL TOKY HAI'Ppy3KH.

5.4 ]_lel'II/I AJid MoJa4u CHUTHaJIOB yHOpaBJIEHUA CaeAyeT BbINOJHATbL BHUTBIMHW IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 mMM2 c HEeNnocpeaACTBEHHbIM HX IOAKJ/JIIIOYEHHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0ro CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O06eCHeYUTb HX HAAEXHBbIA KOHTAKT C
KJIEMMHUKOM pPeryJisAiTopa, /s 4Yero PeKOMeHAYyeTCs WX KOHIbl TIIATEJbHO 3aYUCTUTh M
00JIYAUTDH UJIM ONPECcCOBATh B CTAHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoearuHeHne
IIPOBO/IOB OCYILIECTBJISIETCS M0/ BUHT.

5.4 He ponyckaeTcsl NpoOKJajKa JUHUHK YNPaBJASAKIIUMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMU, CO3JAI0IIIMMU BBICOKOYACTOTHbBIE UM UMITYJIbCHbIE TOMEXH.
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5.5 TlogkaoyeHMe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuoxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTXXHBIX pa60T HEOOXOJUMO MPUMEHSATb TOJbKO CTaHJAAPTHBIN
MCIPAaBHBIA HHCTPYMEHT.

6. [lepBoe BK/IIOYEHME.

6.1 [lepes nepBbIM BK/JIIOYEHHEM HEOOXOAUMO BBINOJHUTD CAeAyI0IHe e ICTBUSA:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKka3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
Ka4yeCcTBe TECTOBOM Harpy3kKud peKOMeHJYeTCs MOAKJIYUTH JIAMIbI HAKaJIMBAHUSA MOILHOCTBIO
100-150 BT;

be3 nNoAK/IIOYeHHOW Harpy3kd HEBO3MOXHO CcJielaTb BBIBOJ, O TPaBWJIbHOW WJIU
HelpaBUJIbHOM paboTe peryssaTopa.

B)yb6enuTbcsa B MPaBUJIBHOCTH NOJKJ/IIOYEHHS BHELIHUX Lieneld NMUTAaHUA U yHpaBJieHHUs,
3a3eMJIeHU s, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/IE;

B) mnojaTph HanpskeHHe Ha PeryJsTop, IPU 3TOM BCe CBETOJMO/bl HA NepeJHel NaHeau
mKada JOo/HKHBI KPaTKOBPEMEHHO 3aropeThCs U NMOracHyTh, Ha JUclyee B TedeHUe 10 ceKyH[
JI0/DKHA 0TOOPasUTbCA HAAUCh TeKylleld MOJeJU PperyJsTopa U BKJIKYAKTCA BEHTUIATOPbI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HAaYEHUE
CUrHaJla 33JlaHusi( HampsKeHHUs WM MoILHOCTH, Hanpumep U3=57%, ). 3To o3HayaeT, 4TO
peryJiaTop roToB K paboTe ¥ NIPOrpaMMHUPOBAHUIO.

6.2 [lo yMo/lYaHUIO, PETYJATOP UMeeT HAaCTPOUWKM: ynpaBjieHUe pa3zaMu - COBMECTHOE,
nojiaya KoMaH/ bl “Pa6oTa” ocyIiecTBASETCI MECTHO TYMOJIEpOM C JIUIeBOM MaHe U, BbIXOJHOE
HampspDKeHUe peryaupyetcs GasoBbIM MeTOJ[OM, CUTHAJ 33JlaHUSl T0JIAeTCs BCTPOEHHBIM
nepeMeHHbIM pe3ucTtopoM. IlepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bkia” u
IPOKPYTUTE PY4YKy NepeMeHHOro pesucropa “Ymp. A” OoT OJHOro KpaWHero IMOJIOXKEHUS [0
Jipyroro. Yoenutecb NpU 3TOM, YTO Ha MNOJK/IIOYEHHOW Harpyske( JiamMnax HakaJMBaHHUSA)
M3MeHseTCsl Hallpsh>XKeHUe B MpeJiesiaX OT HyJIsl 10 IOJIHOT'O CeTeBOTO.

7. I[IporpaMmMHupoOBaHue.
7.1 BXxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHMe W MNPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCH B peXxume
“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6XoAuMO B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO HakaTb KHOMKY “Ilporp”, mpu 3TOM Ha Jucljiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[lporpamMmmupoBaHue”, Mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPA OTOOpasuTCA
Ha3BaHUe NepBOX QYHKLUHU:

FO ynp. haszamu

[ToBTOpHOE HaxkaTHe KHONKHU “[Iporp” mpuBezeT K BO3BpaTy B pexXuM “'0TOBHOCTB”

7.2 Boib6op yHKIUM.
Haxxumasa kHonku “>” n”<” B pexxume “IIporpaMMupoBaHHe”0CyIIECTBIISETCS MEPEXo], OT
OZJHOM HAaCTPOMKH K JPYTOH.
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7.3 IlpocMOTp ¥ U3MeHeHU e 3HAaYeHUSA QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpPOM TpebyeTcds NPOCMOTPETb WJIW H3MEHHUTD,
KpPaTKOBPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKe UHJUKATOpa OTOOPa3uTCs
TeKylllee 3HaueHHe QyHKIMH, HalpuMep:

FO ynp. ®azamu
O - coBmecTHOe

M3MeHUTDh 3HauyeHHe QYHKIIMU MOXKHO, HOXKMMasi KHOMKU “>" 1 “<”,

Jlis1 Toro, 4Tob6bl COXpPAaHUTb BbIOpAaHHOE 3HayeHUe QYHKIUH, HYXKHO KPaTKOBPEMEHHO
HaxkaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJIee KpPaTKOBPEMEHHO OTOOpasuTcs HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPHUT 00 YCHENIHOW 3amucyd 3HAadyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlasiee HAa UHJMKATOPE BHOBb OTOOPA3UTCS HAa3BaHUe TeKylleld PYHKIIMU U CTaHET BO3MOXKHBIM
HaBUTAIUA 10 QYHKIUSAM.

Eciu ke BbiOpaHHOe 3HaueHUe QYHKLUW COXPAHATb He TpebyeTcs, HaXMHUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKE UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B 4eM JIerko y6eJuThbCsl, IOBTOPHO MPOCMOTPEB 3HAuYeHUe PYHKIMU, /ISl YEro ONSATh HYXKHO
HaXKaTb KHOMKY “®”.

7.4 OYyHKUMU U UX 3HAUYEHHS.
[IporpamMmmupyembie GYHKIUHK PeTyasTOpa epeyrcyieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpamMmMupyeMblie GYHKLIUU

dyH- Hagnuch Ha Onucanue
KA HHAUKATOpEe
dyukuuu FO-F8 ABIAI0OTCA 06LMMM AJ1s1 BCEX PEXKMMOB
OnpegensieT cnoco6 ynpasJieHus ¢pa3zaMHu: COBMECTHOE MJIM pa3jejibHoe
3HaueHHUe Hagnuchb [TosicHeHuMe
FO ynp. ¢pazamMmu
0 COBMECTHOE CoBMecCTHOe ynpaBJieHde pa3amu
1 pa3jiesibHOE Pa3jiesibHOe yipaBJieHUe ¢pa3zamu
OmnpenensieT crmoco6 ymnpaBJeHUs: KoMmaHJa “Pa6Gora” 1mojaeTcd MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHUe Hagnuce [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMOJ1ep “ » «Rgn?
TyMm6Jepa “PaboTa” B nosioxkeHue “Bka
KoMania “PaboTa” nmojjaeTcs myTeM 3aMblKaHUS KJIEMM
1 JUCTAaHIIUOHHO "
6 1 7 KJIeMMHOH K0J10/1KY X1 1JaThl yripaBJieHUs
OnpefensieT cUrHaJ yIpaBJieHUsI BBIXOAHBIM HanpsiKeHUeM
3HayeHHe Hagnucek [TosicHeHue
CurHaJ 3aZlaHusl U3MEHSETCs HaKaTHeM KHOIOK “>” u
ll<"
0 KHOIIKU ‘n
HaxkaTue “>" yBesilM4MBaeT BBIXO/HOE HANPSXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
F2 CUTHaJ yTp. CurHan 3aJlaHus U3MeHSEeTCs [OBOPOTOM PYYKH
nepeMeHHOT0 Pe3UCTOpa, pa3MelleHHOro Ha JIMIEBOU
1 BCTP.PE3UCTOP | MAHEJIH. [TosioxkeHHE “Mun” COOTBETCTBYET
MHUHHMaJIbHOH BeJIMYUHE 3aJaHus, oJioKeHue “Makc”
— MAaKCHMaJIbHOU BeJIMYMHE 33/IaHMUS.
CurHas 3a/laHus NOJIaeTCsl BHELIHUM HanpspkeHueM 0-
2 0.10B 10B
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3 0.20 MA CurHaJ 3aiaHud nojaeTcsd TOKOM ynpanJjeHus 0-20 MA

4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaBJieHus 4-20 MA

BHEW CurHan 3aZjlaHus NOJAETCHd BHEIIHUM IepeMeHHbIM

5 eBI/ICT(.) PEe3UCTOPOM. PexomeHayeMoe 3Ha4YeHUue

p p CONpPOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
OmnpepenisieT MOBeJleHUE PETrY/SATOpPA MOC/e TPONAXKU HANPSXKEHUST CUJIOBOM CETH WU
BCIIOMOTaTeJIbHOTO HaNPsKeHUs B pexkuMe “PaboTa”

3HavyeHUe Hagnuce IlosicHeHue

Eciu mpoBas HanpspKeHUs [JJIMJCA MeHee 2 CeK -

BBIXO/IHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcsl Ha

0 BKJIDYEHO NpeXHUU yPOBEHb.

Ecnyv mpoBan HamnpsbkeHus JJidics 6ojiee 2 cek -

F3 aBT.BKJI. NPOUCXOJUT aBTOMATUYECKOE OBTOPHOE BKJIYEHHUE.
Eciu mpoBas HanpspKeHUs [JIMJICA MeHee 2 CeK -
BBIXOJIHOE HaNpsDKEHHE CKAayKOM BO3BpalllaeTcs Ha
NpEeXXHUU ypOBEHb.

1 oTkiaodeHo | Eciu npoBan HamnpsbkeHuss JAjdicad Gosee 2 cek -
aBTOMaTUYECKUN Mepe3anyCcK He MPOUCXOJUT; YTOObI
nepedTu B pexxuMm “PaboTa” HYXHO MMOJaTh KOMaHAY
“Cton”, mocJjie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpefesisieT ycja0BHe cpabaThlBaHUS 1-ro MPOrpaMMUPYEMOro peJsie
3HayeHHe Hagnuch [TosicHeHuUe
0 OTKJII04YeHO | Pesie HeakTHMBHO BO BCeX peXUMax paboThl
1 CUTHAJ CpabaTpiBaHHE peJjie MPOUCXOJUT TPU [epPexose
F4 1-e pene I'OTOB pexxuM “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPU Tepexoje
PABOTA pexum “Pabora”
3 CUTHaJ CpabaTbhiBaHME peJie MPOUCXOJUT MPU Tepexojie
ABAPHUA pexxuM “ABapus”
OnpegensieT yca0BUe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HayeHHe Hagnuch [TosicHeHuUe
0 OTKJI04YeHO | Pesle HeakTMBHO BO BCeX peXUMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie MPOUCXOJUT MPU Tepexoje
F5 2-e peJsie 'OTOB pexxuM “I'oToBHOCTB”
2 CUTHAJ CpabaTpiBaHHE peJjie MPOUCXOJUT TPU [EepPexose
PABOTA pexuM “Pabora”
3 CUTHAJ CpabaTbhiBaHUEe peJie MPOUCXOJUT NPU Tepexojie
ABAPHUA pexxuM “ABapus”
OnpefensieT yca0BHe cpabaTbIiBaHUs 3-T0 MPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuch [TosicHeHue
0 OTKJII0YeHO | Pesie HeaKTHMBHO BO BCeX peXUMax paboThl
1 CUTHaJ CpabaTbiBaHMEe peJsie MPOUCXOJUT TPU Tepexoje
F6 3-e pesie I'OTOB pexxuMm “T'oToBHOCTB”
2 CUTHAJ CpabaTpiBaHHE peJjie MPOUCXOJUT TPU [EepPeXose
PABOTA pexuM “Pabora”
3 CUTHaJ CpabaTbiBaHMEe peJsie MPOUCXOJUT MPU Tepexojie
ABAPHUA pexxuM “ABapus”
OnpepenisieT MeTO/, peryJIMpPOBaHUS BbIXOJHOTO HANPSAKEHUS
3HavyeHUe Hagnuce IlosicHeHue
F7 MEeTO/, per. - =

0 ¢$a3oBbIi ®a30BbIl MeTO/| pErYIMPOBAHUS

1 np.nepuoj; | MeTon peryjnpoBaHHUsi IPONYCKOM NEPUOJOB

3ajlaeTcs XapaKTep Harpy3Ky — aKTUBHAsl UM aKTUBHO-UHAYKTHBHAs.
F8 Harpyska 3HayeHUe Hapnwuce [losicHeHHe
0 aKTHUBHas AkTuBHas Harpyska( cos du >0,9)
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1 aKTHUBHO-UH/|. | aKTUBHO-UHAYKTHBHasA. PeKOMeH/yeTCsl HMCI0Jib30BaTh
JUIs1 Harpy3ku ¢ cos ¢u<0,8 npu $pa3oBoM ymnpaBiaeHHHU(
F7=0) wu pansg Harpyskd, TNOJK/JIIOYEHHOH 4Yepes
TpaHcpopmaTop, INpH yIpaBJeHUH MPOMYyCKOM

nepuogoB( F7=1)

dyukuuu F11-F28 aeiicTBYIOT IpU COBMeCTHOM ynipaBjieHuH ¢pasamu( pynkuus F0=0)

dyuknuu F11-F22 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJlda HAIIPAMXEHHA Ha 3a,qa1—11—11;11?1 YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHUH

F11 IJIaBH. yCK
y ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
Bpems n/1aBHOTO CHMXKEHMs HaIlpsXKeHUs [0 MHUHUMMa/IBHOIO 3HadyeHMA. /lMamasoH
F12 IIJIABH. BBIKJL. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpefenseT 3aKOH MU3MeHEHUs] BBIXOJHbIX HANPs>KEHUSI U MOLIHOCTH B 3aBUCMMOCTHU
OT yIpaBJisoLIero cCUrHaja(npyu ycaoBUH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
3HavyeHue Hagnuch ITosicHeHue
F14 | per. BesiuuuHa
0 U BrixofHOe Halpsi:keHHe TMpsMO HNPONOPLUOHAIBHO
CUTHaJly yIpaBJieHUsl
1 p BrixoHast MOLIHOCTD [IPSIMO NPONOPLHUOHAIBHO CUTHATY
yIpaBJieHUs
MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luana3zoH 3HavyeHUN GyHKuuu ot 0%
F15 | HuwxH.Ipegen 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHknuu F16. JuckpetHocTs 0,5%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
F16 BepX. Ipeje o o
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetHocTb 0,5%
YnpaBseHue TOKOM Harpyskd. OYHKLMA BKJAKOYAaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WM CTabUJIM3allMK TOKa.
3HayeHHe Hagnuchb [TosicHeHue
F17 yIp. TOKOM 0 OTKI PexxuMbl OrpaHUYeHUs WM CTabUIM3alUM  TOKa
' OTKJIOYEHBDI
1 orpaHuyeHue | BKJIIOUEH peXuM OorpaHUYeHHUs TOKa
2 cTabuansaums | BkaodeH peXUM cTabU/IM3al My TOKa
F21 . mpesen 1 OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aluu TOKa.
1P 3HaueHUe QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIU F22
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XXMMe OTpPaHUYeHHs TOKa
F22 B. ipegeJ | WM CTabWJIM3alUM TOKA. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJIbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F21

®yuknuu F26-F28 neliCTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynknus F7=1)

OnpepnensieT BpeMsi OHOTO I[MKJIA peryJinupoBaHus. /luanason 3Ha4eHU GyHKIUHU oT 1

F26 UKIJL per.
I P 1o 10 cek c marom 1 cex
F27 | mmxmmpenen MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
P 710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F28. luckpetHocTs 0,5%
F28 Bepx.npesie MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

J10 100%, HO He MeHee 3HaYeHUs yHkuuu F27. JuckpetHocTb 0,5%

dyuknuu F31-F88 aelicTBYIOT pM pa3jesibHOM ynpasjieHud pasamu( pynknusa F0=1)

dyuknuu F31-F48 pelictBuTe/IbHBI AJI1 KAHAJIA peryJiMpoBaHus A

dyuknuu F31-F36 aeiicTBYOT ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa A( yukuusa F7=0)

BpeMH I[IJIAaBHOT'O BbIXOJd HAIIPpAMXEHHA Ha Sa,Z[aHHbIﬁ YPOBEHDb. AI/IaHaBOH 3HaYeHUH

F31 IJI. MycK QA
yex & ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

BpeMsi IJIaBHOTO CHWPKEHUSI HANpPsDKEHUs [0 MUHUMAJbHOrO 3HaueHUs. /lMama3oH
F32 ILI. BBIKJI. GA o

3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

OnpezesnsieT 3aKOH U3MEHEHUsI BBIXOJHBIX HANPSXKEHUS U MOLIHOCTH B 3aBUCHUMOCTHU

OT yNpaBJISIOILEr0 CUTHaJlA(MpU YCJIOBUM, YTO HANpPSXKEHHE CeTH CHHYCOWJAJbHO, a
F34 | per.Beaud. pA ynp t (npu y ’ p yeoua ’

Harpyska JIMHelHa)

3HayeHue Hapgnuce | [losicHeHUe
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0 U BrixofHOe HalpsikeHHe TMpsMO HNPONOPLUOHAIBHO
CUTHAJIy yIIpaBJIeHUs
1 p BeixoAHas MOLIHOCTD IPSAMO NPONOPLHAOHAIBHO CUTHATY
ylIpaBJieHUsI
MuHMMasbHOEe 3HaYeHHe CUrHasa 3afaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F35 | H.mpenen oA
710 100%, Ho He 6oJiee 3HaueHus1 dyukiuu F36. JuckpetrHocts 0,5%
F36 | B npegen bA MakcrMasbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
J0 100%, Ho He MeHee 3HaYeHUs yHkuuu F35. JuckpetrHocTb 0,5%
YnpaBseHWe TOKOM Harpy3kud. @OyHKLUHMSA BKJIIOYAaeT WU OTKAKYaeT pexuM
OTpaHHYeHHs] TOKA WU CTabUIM3allMK TOKa.
3HayeHHe Hagnuchb [TosicHeHue
F37 | ynp. ToxkoM QA 0 OTIL PexxuMbl OorpaHHYeHUsl WJIM CTAOWIM3aLMM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHre | BKJIIOUeH pexUM OorpaHUYeHHUs TOKa
2 cTabuusauusi | BkiatoyeH pexxyuM cTabuau3aluu ToKa
F41 | nnpenen I A OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKA B Harpy3Ke B pexUMe CTabUIM3aluu TOKa.
3HavyeHHe QYHKLUU He MOXKeT PeBbICUTh 3HaYeHue QyHKIuU F42
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XMMe OTpaHUYeHUs TOKa
F42 | B.openenl A | unu crabunuszanuu Toka. 3HaueHUe QYHKIMU He MOXET MPEeBbICUTbh HOMHUHAJbHbBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKIUMU F41

®yukuuu F46-F48 aeiiCTBYIOT IPU peryJMpoBaHUsA METOA0M nponycka nepuoaoB( pynkuus F7=1) ana

KaHaJIa peryJimpoBaHus A

OnpenesnsieT BpeMsi OZJHOTO LIMKJIA PETyJIMpOBaHUs. /lnana3oH 3Ha4ueHU GyHKIMUH OT 1

F46 MK per. A 1o 10 cek c marom 1 cex
F47 | n npenen A MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
-IPeA J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuu F48. luckpernocts 0,5%
MakcrMasnbHOe 3HaYeHue CurHaja 3afaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
F48 | B.npenea A
710 100%, Ho He MeHee 3HaueHus GyHKIMU F47. [luckpetHoctb 0,5%
dyuknuu F51-F68 pelicTBuTe/IbHBI AJI1 KaHaJIA peryJupoBaHus B

dyuknuu F51-F56 aeicTBYIOT ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa B( ¢ynuknusa F7=0)

BPEMH I[IJIaBHOT'O BbIXOJAd HAIIPpAMXEHHA Ha Sa,Z[aHHbIﬁ YPOBEHDb. AI/IaHaBOH 3HaYeHUH

F51 . mycK B ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMsi n/1aBHOTO CHHXXEHMs HalpshKeHUsl 0 MUHUMaslbHOro 3HadyeHus. /luamasoH
F52 ILI. BBIKJI. OB o
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpepenseT 3aKOH M3MeHEHUs BBIXOJHbBIX HANPSXKEHHUA U MOLIHOCTH B 3aBUCMMOCTH
OT yNpaBJISIOILEr0 CUTHaJlA(MpU YCJIOBUM, YTO HANpPSXKEHHE CeTH CHHYCOWJAJbHO, a
Harpyska JIMHelHa)
F54 | per. ey, bB 3HaueHUe Hagnuchb ITosicHeHue
0 U BrixofHOe HalpsikeHHe TMpsMO HNPONOPLUOHAIBHO
CUTHAJIy yIIpaBJeHUs
1 p BeixoAHas MOLHOCTD IPSAMO NPONOPLHAOHAIBHO CUTHATY
ylIpaBJieHUsI
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F55 | H.npexen B
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuH F56. luckpetnocts 0,5%
F56 | B mpegen B MakcrMasnbHOe 3HaYeHue CUrHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F55. JluckpetHoctb 0,5%
YnpaBseHHe TOKOM Harpy3kud. @DyHKLUMSA BKJAIOYAaeT WU OTKAKYAaeT pPexuM
OTpaHHYeHHs TOKA WU CTabU/IM3allMK TOKa.
3HavyeHUe Hagnuce IlosicHeHue
F57 | ynp. Tokom ¢B 0 OTKIL PexxuMbl OTrpaHWYeHHs WIH CTaOWJIHU3alUM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHve | BKJIIOUeH pexUM OrpaHUYeHHUs TOKa
2 cTabuusauus | BkiatoyeH pexxyuM cTabuau3aluu ToKa
F61 | H.npegenl B | OnpesesnsieT MUHMMa/IbHOE 3HAaYeHHE TOKA B Harpy3Ke B peKMMe CTaOW/IM3al MU TOKA.
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3HaueHue QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F62

F62

B. mpegen | B

OnpezesnsieT MakCHMMaJlbHOe 3HaYEHHE TOKAa B Harpy3ke B peKMMe OrpaHUYeHHs TOKa
WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJIbHBIN
TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F61

®yunknuu F66-F68 neiCTBYIOT IPU pery/JaMpoBaHUus METOA0M nponycka nepuogoB( ynkuus F7=1) aisa

KaHaJia peryjupoBaHus B

OnpenensieT BpeMsi OHOTO [[MKJIA peryinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F66 | muxn. per. §B 10 10 cek c marom 1 cek
F67 | w.mpesen dB MuyHMMa/bHOE 3HaUeHUeE CUTHaJA 33/iaHus B %. /luanasoHn 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F68. luckpetrHocTh 0,5%
F68 B. pesies bB MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F67. JuckpetrHocTb 0,5%
dynkuuu F71-F88 peiicTBUTE/IbHBI AJIs KaHAJIA peryjaupoBaHus C

dyuknuu F71-F76 aeicTBYIOT Ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa C( ¢ynknusa F7=0)

F71

1. nyck ¢C

BpeMs maBHOTr'O BbIXOJ]a HANpsDKEHHUs1 HA 3aZlaHHbIM ypoBeHb. /[Mana3oH 3HaYeHUU
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

F72

1. BBIKJI. $C

BpeMsi maBHOTO CHWKEHHs HAIpsHKEHWs 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HayeHUH PpyHKIMM oT 0 1o 25 cek c marom 0,1 cek

F74

OnpejnesisieT 3aKOH M3MeHEHUST BbIXOJ[HbIX HAMPSHKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT YIpaBJsAOLIEro curHaja(rnpu ycJoOBHUM, YTO HANpPsDKeHHWe CeTH CUHYCOUJAIBHO, a
Harpyska JIMHelHa)

3HavyeHue Hagnuch ITosicHeHue

per. Besind. ¢C

BbIxoHOE HamnpspkeHHe MPsIMO
CUTHAJIy yIpaBJeHus

0 U MMPpONOpPUHUOHAJIbHO

BbixogHAs MOLIHOCTD MIPSIMO MPONOPIUOHAIBHO CUTHATY
yHpaBJeHHUsI

1 p

F75

H. ipefen ¢C

MuyHMMa/bHOE 3HaYeHHe CUTrHasla 33/aHud B %. /lnanasoH sHadeHud GyHKuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F76. JuckpetHocTs 0,5%

F76

B. npefea ¢C

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
10 100%, Ho He MeHee 3HaYeHUsd PyHKUMHU F75. JluckperHoctb 0,5%

F77

YHpaBIIeHI/Ie TOKOM HArpy3KH. qDYHKL[I/IFI BKJ/JIIOYa€T WJIM OTKJ/IKYadeT pPEXUM
OrpaHHUY€eHHAd TOKa UJIH CTa6I/IJII/133LlI/II/I TOKa.

3HayeHHe Hagnucob [TosicHeHue

yIp. TOKoM I

bC

PexxuMbl OTpaHUYEHHA  HJIHU CTa6I/IJII/IBaL[I/II/I

OTKJIIOYE€HBbI

TOKa

0 OTKIJI.

1 OIr'paHHUYECHHE BrutoyeH PEXHM OTPaHHUYIEHHUA TOKA

2 cTabuau3anus | BKaYyeH pexxuM cTabuan3anuu ToKa

F81

H. npegen [ ¢C

OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKa B Harpy3Ke B peXxUMe CTabUIM3aluu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIuU F82

F82

B. mpejen I ¢C

OHpe,Z[EJIHeT MAaKCHUMaJIbHO€ 3HAYE€HHWE TOKA B HAI'PY3Ke B pEXKHMeE€ OTpaHHUYE€HHUA TOKa
HNJIN CTa6I/IJII/ISaLII/II/I TOKa. 3HaYeHHe d)YHKI_U/II/I HE MOXET MNPEBbLICHUTDL HOMMHaJIbHbIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHus1 QyHKuuu F81

dynkuuu F86-F88 ne

VCTBYKOT NIPU peryJIMpOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJ1a peryJMpoBaHus C

OnpepnensieT BpeMsi OHOTO [[MKJIA peryJanupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F86 UK. per. C 1o 10 cek c marom 1 cex
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHKuuu ot 0%
F87 | H.mpegen ¢pC
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F88. luckpernocts 0,5%
F88 | . mpesen ¢C MakcrMasnbHOe 3HaYeHue CUrHaja 3aZaHud B %. [luana3oH 3HaueHUd GyHKLUU oT 0%
Z0 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHocTb 0,5%
@DyHKIUA BKJIKYAET WIM OTKJIYaeT TEeCTHUPOBAaHWE HA HaJW4ydhe Harpy3kd u
F91 KOHTPOJIb BHYTpeHHee KOPOTKOE 3aMblKaHHE TUPUCTOPOB
Harp 3HayeHUe Haznuce [losicHeHne
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
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1 | OTKJIIOYEeHA | 3almuTa OTK/IKYEeHa
@yHKIMA BKJIKYAET UK OTKJIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus pas”
3HavyeHHe Hagnuceh IlosicHeHue
F92 | KoHTpoJb das
0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIOYeHa | 3aluTa OTKJIKYeHa
@OyHKIMA BKAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HayeHHe Hagnuchb [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPHU HECUMMETPHU TOKOB Ha 15%
3amuTa
F93 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIOYeHa | 3aluTa OTKJIAKYeHa
3anuch B MaMATh 3aBOJICKMX HACTPOeK( 3HaUeHUM 110 YMOJIYaHUIO )
3HavyeHue Hagnuceh ITosicHeHue
0 HeT 3HayeHUs BCeX NPOrpaMMHpPyeMbIXx (YHKIUH He
HM3MeHsIeTCs
Bce nporpaMMHUpyeMble byHKIIUU NPUHUMAIOT
3aBO/ICKHE 3HAaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIUSA 3aBojckoe OyHK1UA 3aBojckoe
3Ha4YeHue 3Ha4YeHue
FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F51 5 cek
F4 1 F52 3 cek
F5 2 F54 0
F6 3 F55 0%
F7 0 F56 100%
F8 0 F57 1
F98 | 3aBogj. HacTp. F11 5 ceK F61 0
F12 3 cek F62 IHOM
1 Ja F14 0 F66 5 cek
F15 0% F67 0%
Fl6 100% F68 100%
F17 1 F71 5 cek
F21 0 F72 3 cek
F22 IHOM F74 0
F26 5 cek F75 0%
F27 0% F76 100%
F28 100% F77 1
F31 5 cek F81 0
F32 3 cek F82 IHOM
F34 0 F86 5 cek
F35 0% F87 0%
F36 100% F88 100%
F37 1 F91 0
F41 0 F92 0
F42 IHOM F93 0

27




"3Bezna InekTporHnka” www.zvezda-el.ru

8. UHAuMKanua JaHHBIX HA JUCILIEe
B Ta6inile 8.1 npuBeeHbl OTOOPaXkaeMble Ha JIMCIJIee JaHHbIE /s BCeX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE
1-s ctpoka Hagnuce “T'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesunuuHa 3ajamliero curxHajia, Hanpumep, Usz=25%,

P3=45%, I3 =66 A.

1-a cTpoka Koj ¢yHKIMU U ee cOKpalleHHOe Ha3BaHHUe, HallpUuMep,
[TporpammupoBaHue | F2 - curnan ynp.

2-s1 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-s1 cTpoka BesiMunHa 3a/jatoliero curyaJja

2-9 cTpoka BesnyrnHa TokoB mo ¢asam A, B, C u TeMmmepatypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha JAuUCIJIee NMapaMeTpbl NMePUOJUYECKH MEHSITCS.
YTo6bl MpoCMaTpUBaTh TOJBKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS Hajgnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha Auciiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIM6KU 1 ee Ha3BaHUe

PaboTta

9. Bo3MOKHbIe HEMCIIPABHOCTH U CIIOCOGBI MX YCTPAaHEHUA
Bo3MokHbIe HEMCIIPABHOCTH M CIIOCOGBI UX yCTPaHEeHHUs NPUBeZieHbl B TabuLe 9.1

Tab6sinia 9.1 Bo3aMoKHbIe HEUCTPABHOCTH U CIOCOOBI X YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
WHAUKATOpE
Harpyska He noJJK/JII0YeHa UJIM KOPOTKOE 3aMbIKaHHWE BHYTPH TUPHUCTOPA.
Bo3mo)kHada NIpyu4vHa JencTBusa

Harpyska He mnogk/a4YeHa WK | Y6eauTbcs B paBUJIbHOM

MOJIK/JII0YEHA HEBEPHO NOJKJIYEHUH HArPy3KHU

HapymieHue koHTakTa [IpoBepuThH KOHTaKTHbIE
COeJIMHEHUS; TTPU HEOB6XOIUMOCTH
KOHTaKTHbIE MOBEPXHOCTH

Owl HET Harpy3KH WU 3aYMCTUTh, BUHTOBBIE COEJWHEHUS
K3 Ttupucropal NOATSAHYTh

O6pBIB MPOBO/IOB, OGPBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTH MPOBOIOB

Harpys3KH Y Harpy3KH NyTeM “NPO3BOHKH”

KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THUPUCTOP  MpH

TUpHUCTOPA OTKJIIOYEHHOM HaNpPSKEHUU CeTH.
Ecnu  Tupucrop “3BoHuUTCH’ -
YCTPOWCTBO HEUCIIPABHO

BHYTpeHHssl HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

YcTpoHCTBO He 0GHAPYKUBAET HANIPSKEHUE CETH

Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
Hampsbkenue Ha peryngtop He | Y6eauThca B NOJKJIKYEHUH
Ow?2 HeT CUJIOBOM ceTu! | moJiaHo HanpsHKeHus, [IPaBUJIBHOCTH

MOAK/IYEHHUSs

CJIMIIKOM HU3KO€e HalpsKeHue Y6eauThcs, 4TO HANpsHKEHUE B CETH
6osbiie 190 B

28




"3Bezna InekTpoHnka” www.zvezda-el.ru

BHyTpeHHsisi HEUCIPABHOCTD

| OTIpaBUTH B pEMOHT

Bo BpeMs pa6oThl 6bL1 3apUKCHPOBAH NMPOBaJ HANpsHKEHUs MUTAHUSA

CHUCTEMBI yhpaBJIeHHUdA HNJIn

npoBas

CHUJIOBOTO HallpA>KeHHdA

AJINTEJIbHOCTBIO 6oJiee 2-X CEeKyHU. [[aaneI‘/'ILuee noBeJeHue peryjadropa

Ow3 Hannppﬂ(;:sgnﬂ' onpefenserca 3HadeHHeM o¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
' aBTOMaTHU4YeCKH Tmepeiger B pexum “l'oToBHOCTh”; ecau F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0TOBHOCTB” moOC/je MOJauyv KOMaHbI
“Cton”
TemnepaTypa oxaaxjarulero paguatopa gocrurJa 80 C.
Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
Heucnpasen BEHTHWJIITOD | Y6equThcs B HCIIPaBHOCTH
OXJIKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUJSALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
0 YKaJIl03U »KaJ/II03U OT NbLJIM U Mycopa
g neperpesn!
PerysnsTop pa3MemeH B IJOXO | Y6eAUTbCs, YTO  TeMIlepaTypa
BEHTUJIMPYEMOM HWJM KApKOM | OKpY:Kalllero BO3/yxa He
MecTe npesbimaer 40 C.  YcTaHOBHUTH
peryiatop B Apyroe  MecTo,
NPUMEHUTh BHEIIHUHU 06/1yB
BHyTpeHHsS HEMCIPaBHOCTh OTnpaBUTh B pEMOHT
Harpyska He mnoAk/a4eHa WM | Y6eAUTbCS B IPABUJIbHOM
MOJIKJIDYEHA HEBEPHO MOJIKJIIOUEHUHN HAaTPY3KHU
HapyiiieHre KOHTaKTa [IpoBepUTH KOHTAKTHBIE
COoeJJMHEHUS; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
ow6 HeCUMMeTpHs NOATSHYTh
TOKOB! O6pbIB NMPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTB NPOBO/IOB
Harpys3KH Y Harpy3KH NyTeM “NPO3BOHKH”
CubHBIN nucbananc | [loMmepyuTh cONpoOTUBIEHUS
CONPOTHUBJIEHHUU HAarpy3Ku Harpysok
CusibHBIN ucbasane a3 OTKJIIOYUTD 3aLUTY
BHyTpeHHAS HEMCNPaBHOCTb OTK/II0YUTD 3aIIUTY UIH
OTNPaBUTh B PEMOHT
KopoTkoe 3ambikaHWe Ha BbiXo/ie | [I[pO3BOHUTH BBIXO/ peryasaTopa Ha
peryJasTopa Ha/ituuve MexxPpa3HoTro KOPOTKOro
3aMbIKaHHWA ¥ 3aMbIKaHUSA Ha
3eMJI0
ow?7 KopoTkoe CiumkoM  6GoJibliMe MYCKOBbIe | YBeJUYbTe BpeMs IJIaBHOTO NyCKa,
m 3aMblKaHUe! TOKH YMEHbIIUTE BbIXOAHOE
HalnpsKeHWe, BKJIIOUUTE PeXXUM
OrpaHMYeHHUs TOKa
C6o#t HacTpoek cpabaThiBaHus K3 | CBgA3aThCs C NPOU3BOAUTEIEM
BHYTpeHHsIsl HEUCNIPABHOCTh OTnpaBUTh B PEMOHT
3HadeHUe TOKa HarpysKH | YMeHbLINUTh BBEIXOJAHOE
MpeBbIIaeT HOMHWHAJBHBIM TOK | HapsSXKeHUE PeryasaTopa;
ow10 Meperpyska peryJasTopa B TeyeHHe | BKJIKYUTh PEXUM OTPaHUYEHUS

AJIUTEJIbHOI'O BpEMEHH

TOKA; YBEJIUUYUTH COMIPOTUBJIEHHE
Harpy3Ku

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

Het omn6ok

PerysisiTop He BocnpHHHMMaeT KoMaHAay “Pa6ora”

Bo3MoxHas npu4yvHa

JeiicTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsiTop

npOBepI/ITb MOCTYIlJIEHHWE KOMAaH/bI
pa60Ta Ha KOHTAKTaX KJIEMMHHUKA
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yIpaBJIeHUS; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HesepHo 3alporpaMMHpOBaHa
éyuknua F1 - BbiGop cnocoba
10/1a44 KOMaH/ibl

[IpocMoTpeTh 3HaYeHUEe OGYHKIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3Ha4YeHUe.

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

3HavyeHHUe CUTHaJIA 3a/laHUA HEe UBMEHAETCA UJIKM PABHO 0%

Bo3Mo>kHadg NIpU4MvHa JencTBusa
HeucnpaBHOCTb nenei | [IpoBepuTh 1[eJIOCTHOCTh U
yOpaBJieHUs1 WM UX HEBEPHOE | MPaBUJIbHOCTh MO/IKJIFOUEHUS

NOAKJIDYEHHE

1[enell ynpasJeHus

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
dyuknuu F2 - BbIGOp HMCTOYHHKA
3a/1al0lero CUrHaja

[IpocMoTpeTh 3HaueHHe (QYHKLUHU
F2; npu Heo6X0JUMOCTH U3MEHUTH
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT' O MNOTEHIOMETPA,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin6ok

PeryisiTop mnepexoguT B pPEXUM
NPUCYTCTBYET U U3MEHSETCS, Harp
Hanpsh>KeHUsl HeT

“PaboTa”, cuUrHaa ynpaBJeHUs
y3Ka IMOJKJ/I0YeHa, HO Ha BbIXOJE

Bo3MoxKHas NpUYHvHa

JencrBusa

HewncnipaBHBI TUPUCTOPDI

[IpoBepuTh HCIPaBHOCTb
TUPUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

Het omn60ok

Ha WHAWKATOPE HET Ha,ZLl'II/ICEI‘/II, CBETOANOAbI HE TOPAT

Bo3MoxKHas NpUYHvHa

JencTBus

He nmnopgaHo BcmoMmoraresibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF2,
MPOBEPUTh HaJIW4YUEe HaNpPsHKEHUs
220 B Ha koHTaKkTax aBTomMaTa QF2

Haxkata kHomka  “ABapuiiHoe
OTKJIIO4YeHue”

OT>XaTb KHOIKY

BHyTpeHHsisi HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeTt omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKH “3aBUcaeT’, JaHHble Ha

HUHAUKATOpe OOHOBJIIIOTCS HECBOE

BpEMEHHO, KOMaHJAbl YIIpaBJIEHUA

BOCITPMHUMAKTCA C 3all03JdHHUEM WUJIK HEBEPHO

Bo3Mo:xHasg npUuIvHaA JencTBUsA
BcnomoraTtesnbHoe nutaHue | [IpoBepbpTe ocuuorpapom
COZlEPXKUT MHOTO noMex; | HaJIMYMe TOMeX U TMpPOBaJOB B
NepyuoAu4Yeckd B HeM BO3HMKAIOT | BCNOMOraTe/JbHOM  HaNpshKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTeslbHOe NMUTAaHUE
BCJIe/ICTBUE BKJIIOUEHHS JPYroro | oT Apyrou JMHUU
o6opyaoBaHus (

3JIeKTpOJBUTraTesel, CBapOYHbIX
anmnapaToB)

BHyTpeHHsisi HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Het omun6ok

[Ipy mopade HampspKeHUs] HA pery.

JIATOp HA Harpy3ke MNPHUCYTCTBYET

Hanpsi>KeHHe, X0Ts KoMaHaa “Pa6oTa” He MoJlaHa, PeryJisTop HaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxHasg npu4yvHa

JeiicTBusa

KopoTkoe 3aMbikaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/II0YeH e
Harpysku

Y6e,LII/ITCH B I[MPpaBUJIbBHOCTH
MOAKJIDYEHHUA HArpy3KHU

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT
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10. TexHn4ecKoe 06CayKUBAHUE

10.1 TexHHuueckoe OOC/IYKMBaHUE peEryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0o pasa B
IIeCTb MecslleB U BK/IKOYaeT B ceo:

A) KOHTpOJIb KpelJieHus peryasaTopa

B) KOHTpPOJIb 3/1IEKTPUYECKUX COeJUHEHUH, TOATS>KKa BUHTOBBIX COeIUHEHUH.

B) yzaaneHue nblau v rpasy;

[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;

/1) KOHTpPOJIb TeMIIepaTypPHOTO peXHUMa peryJsaTopa.

11 MapkupoBKa peryjsaropa

11.1 Ha kakab1i peryJsaTop HaHOCATCS:
A) HasBaHUe peryJsaTopa;
B) o603HaueHuMe NUTAIOLLEr0 HANPSXKEHUS U YaCTOThI;
B) noTpeb6/isiemasi MOLHOCTb;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoAiCKOM HOMeED;
E) rog usrotoBJsieHusl.
12 YnakoBKa 6J10Ka

12.1 YnakoBKa pery/iiTopa NIpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY UJIH iepeBSAHHBIHN AILUK.
13 TpaHcnopTUpOBaHHE U XpaHEHUe

13.1 PerysnsaTop XpaHUTb B 3aKpbIThIX NOMELIEHUSIX B KAapTOHHBIX KOpPOOKaxX HWJIHU
JlepeBSIHHBIX SIIMKAX MPU CIeAYIOUUX YCIOBUSIX:

A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;

B) oTHOCHTeNbHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu Temnepatype 35 C.

Bo3/iyx B moMeleHUH He JO/DKEeH COAEPKaThb IMbLIM, MAPOB KUCIOT U IeJIoUel, a TaKKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

13.2 PerysiiTop B ymakoBKe TPaHCIOPTUPOBATb MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/yxa He 6oJiee 95 % npu TeMmnepatype 35 C.

13.3 TpaHcnopTupOoBaHHe [JONyCKaeTCcl BCEMHM BHUAAMHU 3aKpPbITOTO TPaHCIOPTA.
TpaHcnopTUpoBaHWe  aABUATPAHCIOPTOM  JO/DKHO  TMPOU3BOJUTBHCA B  OTAIJIMBAaeMbIX

repMeTNu3npPOBaAHHbLIX OTCEKAX.

14 KoMIL/IEKTHOCTb

TPM-3-P-Huoooo e e e e 1 wr
PYKOBO/ICTBO MO 3KCIIYATALIAM .ecenvvereeeerneensueernneseneeens 1wt
| =60 1 (0] oy PP 1 wr
L0 0 01 0 RSP RTRRPR 1 wr
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15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

15.1 TapaHTUUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS NPOJaXKH, PU COOJIIOJAEHUU
N0JIb30BaTeJIeM yCJI0BHUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHMS, XPaHEHUA U MOHTaXa.

15.2 B ciy4ae BbIXOJla perysasaTopa U3 CTpPOsl B TedeHHe TapaHTHUHHOIO CpoKa MNpH
COOJIIOZIEHUN T0JIb30BaTe/leM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTHPOBAHUSA, XpaHEHUA U
MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.

15.3 l'apaHTUiiHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL HE JEUCTBYIOT:

o [Ipy MexaHMYeCKUX U MHBIX IOBPEXAEHUAX YCTPONCTBA 110 BUHE TOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/eM YCTPOHUCTBA CaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHU3al MM 6e3 coracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opyzoBaHHe WU €Tr0 KOMILIEKTYIOLIME, KOTOpPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHU U
KayecTBa W MoLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha a3jieKTpocHabGXKeHUe, B
aBapUHHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU Jpyrue 3KCTpeMaJbHble
yCJIOBHA.

15.4 PeMOHT ¥ cepBUC, B TOM 4YHUCJIe TAPAaHTUWHBIN OCYLIECTBJSETCS Ha MNpPeANpUSITHU
MU3TrOTOBUTEJIS.

15.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U NOCTTAPaHTUWHOTO PEMOHTA NPOAYKIMHU
MOXHO 00pPaTUThCS N0 afpecy, YKa3aHHOMY calTe KOMIIaHMU: www.zvezda-el.ru
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS

TPM-3-P-H
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Pucynok Al Cxema no/ik/il04YeHHs HAarpy3Ku — “3Be3/a” ¢ paboyeil HEUTpasblio.
YnpassieHre $pazaMu COBMECTHOE UJIU pa3/e/ibHoe
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IIpunoxxenue b 'abapuTHbIE U IPHCOeJUHUTE/IbHBIE Pa3MepPbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOeUHUTENbHbIE pa3MePbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-P-H-40 360 390 | 414 560 525 | 174 | Boatel M8 16
TPM-3-P-H-80 360 390 | 414 560 525 | 174 | Boatel M8 18
TPM-3-P-H-125 480 516 | 546 720 680 | 194 | Boater M10 24
TPM-3-P-H-160 480 516 | 546 720 680 | 194 | Boatet M10 26
TPM-3-P-H-200 560 602 | 638 840 790 | 194 | Boatet M12 33
TPM-3-P-H-250 560 602 | 638 840 790 | 194 | Boater M12 36
TPM-3-P-H-315 760 802 | 838 | 1000 950 | 222 | BoaTer M12 48
TPM-3-P-H-400 760 802 | 838 | 1000 950 | 222 | Boatel M12 50
TPM-3-P-H-500 760 802 | 838 | 1000 950 | 222 | Boater M12 55
TPM-3-P-H-630 760 802 | 838 | 1000 950 | 222 | BoaTer M12 60
TPM-3-P-H-800 760 802 | 838 | 1000 950 |222 | Boatel M12 64
TPM-3-P-H-1000* 760 802 | 838 | 1300 | 1250 | 282 | boatbet M12 75
TPM-3-P-H-1250* 760 802 | 838 | 1300 | 1250 | 282 | BoaTel M12 85
TPM-3-P-H-1600 Hanosbubid mikad 1600x800x400 120

* MOXeT ObITb U3ToTOBJIeH B IKady 1320x800x300 mMm [P31



