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Hacrosimuii macnopTt SIBISETCS COBMEIIEHHBIM C PYKOBOJICTBOM MO JKCIUTyaTallUd |
TEXHUYECKUM OIMHMCAaHUEM JOKYMEHTOM W TpeHa3HAYEeH JJII O3HAKOMJICHUS 0OCIyKUBAIOIIETO
MEepCOHAJIa ¢ YCTPOMCTBOM, IMMPUHLIUIIOM JE€UCTBUSA, KOHCTPYKIMENW, TEXHUUECKOW IKCILTyaTaluen
1 00CITyKMBaHUEM CHIIOBOT'O TUpUCTOpHOTO O710Ka CHh3®D320MBI.

HABHAYEHUE U TEXHUYECKHUE XAPAKTEPUCTUKH

Cunosoii 6510k Ch3®320MBI1 npennasHadueH Juisi OECKOHTAKTHOTO PETYJIMPOBAHUS TOKa
Tpexdaznoit Harpy3ku 10 320A Ha ¢a3zy cunoBoro 0mokamu tuna TEPMOJIAT. CunoBelie 6510ku
mapku Cb npenHa3HaueHbl JJi9 3aMEHBI ITycKaTesleil Tam, rie
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CunoBoii 610k CB3®320MB1 cocTtour u3 cXxembl
yIOpaBJIE€HUsS W MOIIHBIX  TUPUCTOPHBIX  Moayiei, AL A
YCTAHOBJIEHHBIX Ha paauatope ¢ BeHTWIITOpoM. Cxema Hepion MM
yIpaBieHUsl MOCTpOeHa Ha 0a3e ONTOTUPUCTOPA, KOTOPHIM
MMeEeT ONTUYECKYIO Pa3BsI3Ky LEMH YNpaBJI€HUS OT CHIIOBOU “Monocrs 100% | ¢
Henu, U JCTEKTOp MPOXOXKACHUS HAIPSKEHUS 4Yepe3 HOJb. ; |
BbIxoqHbIE THUPUCTOPHI OTKPHIBAIOTCSI B MOMEHT, Korja | |
HaMpspKeHUe Ha HUX OJIM3KO K HYJIIO, TO3TOMY CHIJIOBOM 010K
CO37aeT MHUHUMAJIbHbIE IOMEXH B CETU. YTPaBISAIOMIUN 5
curan HampsokenueM 10...30 B DC, tok He Oonee 20 MA. |\\|\ M

Momnocts 50%

Cunosble OJIOKM MOTYT OBITh HCHOIBb30BaHbl ¢ Jro0bMu ||| AUV " T, c
M T 25%

PETYJIATOPAMH, METOJI YIIPABJIIEHUS MOILIIHOCTBIO HarpeBaTes OUHOCTE 2570

ONPEIEIISIETCS PETYIATOPOM. . PucyHok 2

B cunoBoro 61okax TEPMOJIAT peanu3oBaH METOJ yIpaBJICHHUS CpEIHEH MOIIHOCTHIO
ANEKTpOHAarpeBaTeneil. JTOT METOA MOKHO Ha3BaThb METOJAOM pPaBHOMEPHOIO IO BpPEMEHU
pacnpeneneHus: pabounx ceTeBbIX nepruoaos. Ha puc. 1 mokazan Tok uepe3 Harpy3Kky npu padore
B 3ToM pexume. IIpu 100% momHOcTH HarpeBareib BKIKOYEH MOCTOSHHO M BCE NEPUOIBI -
pabouune. Ilpu 90% MomIHOCTH Harpy3ka BBIKIIOUEHA KaXKIbIH aecsaTeii mepuon, mnpu 50%
MOIIIHOCTH Harpy3ka BBIKIIOYEHA KaxAblii BTOpoil mnepuon, npu 25% mMourHocTH pabouum
ABJISIETCS KaXKIbId YETBEPTHIN NIEPUO U T.[I.

Perynsaroper TEPMOJAT moryT ObITh nepeBeleHbl B 00Jee M3BECTHBIM M MPUBBIYHBIN
METOJ] IIUPOTHO-uMIyJdbcHOW Monaymsiuu (IIIMM). B wmerome MHMPOTHO-UMITYIBCHOM
MOJYJISILUM HArpy3Ka BKIIroYaercs Ha 1ot nepuoaa LM, koTtopeiil 3a1aeTcs 10Ib30BaTEIIEM.
CpenHee 3HaueHHE BBIBOJWMOW MOIIHOCTH, B MPOLEHTAX OT MOJIHOW MOLIHOCTM HAarpeBaTels,
ompezensieTcss OTHOIIEHHEM BpeMeHH BKJtoueHus k nepuony LIIWM (Puc. 2).

JUist oxJ1axaeH!s] THPUCTOPHBIX MOAYJEl CHUIOBOM OJIOK UMEET paauaTop, OXJIaKIaeMbli
BEHTWJIATOPOM. CrienranbHbli KOHTPOJUIEP CIEIUT 3a TEMIIEPATypOr paauaTopa W MpU HArpeBe
coimie (80...90)°C BxirovyaetT o6ayB, a mpu Temreparype Hike (70...80)°C BbeikiodaeT. B
cinydae aBapuiiHoro meperpeBa (110..120)°C cpabaTeiBaeT crenuajibHas cxXema 3alluThl U

2
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TUPUCTOPHBIE MOJYJIM OTKItouaTcs. [lnomans paauaropa B GJ0Ke U MHTEHCUBHOCTh 00/JyBa Ha
Toku 10 320 A u mogoOpaHa Tak, YTOOBI IPU MAKCHUMaJbHOM TOKE M TeMIIepaType BO3ayXa
25...30°C, Temnepatypa paguaropa He npesbimana 100°C.

I'padpux paboThl CHIIOBBIX OJIOKOB HpPH IMYCKE 3a4acTylO
npeanoiaraer OoJbIION HAaYaJIbHBIA TOK (HAmpuMep, IMyCKOBOMH
TOK DJIEKTPOJBHUTIATENsl WIM TOK YEpPE3 XOJIOJHYIO CIHpalb
HarpeBartesisi) W 3HAYUTENbHO MEHBIINN (B HECKOJIBKO pa3s,
MHOTJAa B JIECATKH pa3) TOK B ycTaHOBHUBIIEeMcs pexume. [Ipu
TakoM rpaduke paboThl KpaTKOBPEMEHHBIH IMYCKOBOM TOK HeE
yCIIeBaeT pPa3orpeTh TUPHUCTOPHI O ONACHOM TeMIeparyphl,
MO3TOMY B TE€UEHHUE HEMPOJOJIKUTEIBLHOTO BpeMeHU (He Oolee
1...2 MuHyT npu Temmeparype okpyxaromei cpeast 20°C) ok
4yepe3 CUII0BOM OJI0K MOKeT octurath 350 A.

Ha puc. 3 npuBegeHa 3aBUCUMOCTb BEJIWYHHBI
JOIYCTUMOTO TOKa OT TeMIIepaTyphbl OKpYKaloUIel Cpebl. Pucynok 3

M3 Hee BHMIHO, 4YTO MpPH TeMIEpaType OKpyxkaromeid cpeasl 40°C  pasperien
MakcuMasbHBI TOK 300A, 3aTo mpu TemiepaType okpysxkaroieit cpeasl 0°C MakCHMaIbHBINA TOK
MOXHO yBEIMYHUTH 10350A.

350

340

330

310

300

JlonyeTHMBIN TOK, A

20 40
Temneparypa Bozayxa, C

Bpewms cpabaTsiBanust He Oosee 10 mc

2 ConpoTHBICHUE H30JIAIMN MEXKTY BXOJOM H BBIXOJIOM 10° Om pu S00B DC

g Hanpspoxkenue npo6ost MexX/1y BXOJIOM U BBIXOJIOM 1000 B

= Pabouas TemnepaTypa oKpyxaroliei cpeabl (+5...+40)°C
Bec He Ooutee 15 kr
MowmeHnT 3atsikku KoHTaktoB MT1 u MT2 9 (£15%) Nm

§ BxojHoe HanpspkeHne (10...30) BDC

-] BxonHo# TOK (MaKcuMaibHbIN) 20 MA

éf MakcumanbHbIii KOMMYTHPYEMBIA TOK 320 A

=2 MaxkcuManbHbIA KpaTKOBPEMEHHBIH (10 1...2 MUHYT) TOK 350 A

> KomMmytupyemoe HanpsxeHue (30...380) B AC

Ha Onoke ympaBieHuss NpeayCMOTPEHO pese A MOIKIIOYEHHUs CBETOBOI/3BYKOBOM
curHaimzanuu. CocTosiHME pesne HOpMalbHO pa3oMKHyToe. [lpu mnpeBblllIEeHUH JOMYCTUMOMN
temrepatypsl (95°C) panuaropa win oOpbIBe JaTYMKa pesie 3aMbIKAeTCs.

bnox ynpaBnenus umeert ABa ceeronuona 1 u 2. Pexxumbl paboThl CBETOIMO/IOB yKa3aHbI B

TaOJIUIIE HUKE.

Caetoaunona Ber Pe:xxum padoTsbl Onucanue npouecca
HHIMKATOpAa
1 3eneHbli HemnpepsiBHo roputr | Hanuume curnana ynpasiieHus OT mprudopa
He ropur OTcyTCcTBHE CUTHAJIA YIPaBJIEHUs OT pUdbopa

2 3eneHbli HenpepriBHo roput | HopmanbeHblii peskxum paboTh
OpanxkeBblil HenpepsiBHO roputr | BriroueHne BEHTHIATOPA OXJIAKACHUS paararopa
KpacHsb1it HenpepriBHo roput | [IpeBsienue nonyctumoit remmneparypsl (95°C)

paauaTopa Uiy OOpBIB TaTYUKa
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NCIIOJIHEHUE, YCTAHOBKA U IOAKJTIOYEHUE CHJIOBOI'O BJIOKA

CunoBoii 0JI0K MO YCTOMYMBOCTH W MPOYHOCTH COOTBETCTBYIOT TpyIIe HcHojgHeHus B2
nmo I'OCT P 52931 nna skcrulyataliid B 3aKpbITBIX OTAIUIMBAEMBIX WIIM OXJIAXKIAEMBIX U
BEHTUJIMPYEMBIX  MPOM3BOJCTBEHHBIX  IOMEIICHMUSX, pabouyuii  AuamnazoH  TeMmIiepaTyp
+5°C...+40°C, Baaxuocts 10 75% mnpu +30°C. CuioBoit OJIOK YCTOWYMB W TPOYEH K
BO3JICCTBUIO CHHYCOWJANbHBIX BuUOpanuii ¢ yacroto or 10 I'm mo 55 I'm u ammutynoi
BuOponepemenienuit He 6omee 0,15 mum (rpynna ucnonsaenust N1 mo 'OCT P 52931).

CunoBoii OJ0K AOMKEH ObITh 00A3aTENBHO pa3MEIleH BHYTPH JAPYTUX HU3JAEIUN TpH
skcrryaranuu. Kopmnyc cuinoBoro 0yoka 10ykeH ObITh 3a3eMiieH. Bce BHeIIHME YacTy CHIIOBOTO
0JIoKa, HaxoJslIMecs IMOoJ HampsbkeHueM cBbilie 42 B oTHOCHUTENbHO Kopryca (KJIEeMMBI
COCJIMHEHUI), JTOJDKHBI OBbITh 3allMIIEHbl OT CIIy4alHbIX NPUKOCHOBEHHUH K HUM BO BpeMs
pa6otsl. Kopryc paguaTopa Bo BpeMsi paboThl MOXKET Harpesarhbes a0 TeMneparypsl 90...120°C,
MO3TOMY MOCJIE OTKJIIOYEHHs] CHIIOBOTO OJIOKA ClIeJyeT BbIAEpKaTh BpeMs HE MEHEe yaca nepen
MPOBEJICHUEM pPErIAMEHTHBIX M MOHTaXKHBIX paboT BO H30€KaHHE TEPMUUYECKUX OMKOTOB.
TpeboBanus o 6ezonacHoctu coorBercTBYIOT ['OCT 12.2.007.0-75 u TOCT P 52931.

Harpy3ka mnoakmiioyaeTcss K COOTBETCTBYIOIIMM KOHTaKTaM THUPHUCTOPHBIX MOJyJEn
(cMOTpH cxeMy MOJKIIOYEHHUs Ha CTpaHulle 9 JaHHOTO pykKoBoAcCTBa). CedeHue MOJBOAMMBIX
MPOBOJIOB JIOJHKHO COOTBETCTBOBAThH BETMYMHE KOMMYTHPYEMOTO TOKA.

JUist Jy4yniero OXJaKJIEHUs TUPHUCTOPHBIX MOJYJIEH MpPU MOHTaXe TaKXKe CIEayeT
oOpaTUTh BHHMMaHHE Ha TO, 4TOObI pedpa paauaropa OXJAXKIECHUA ObLIM OPHUEHTHUPOBAHBI
BEPTUKAJIBLHO, a B HIDKHEW U BEpXHEH yacTu mkada UMeIUCh BEHTUISILIMOHHBIE OTBEPCTHSI.

B cunoBom Onoke HUCHONIB3yeTCs OMacHoe Mg KU3HM HampsbkeHue. [lpu yctaHoBke
CHJIOBOTO OJIOKa Ha OOBEKT, a TakKKe NpH YCTPAHEHUHU HEUCIPABHOCTEHM M TEXHUYECKOM
00CITy>KHUBAaHUHM HEOOXOJUMO OTKIIIOUMTH CHJIOBOM OJIOK U MOAKIIOYaEMbI€ YCTPOWCTBA OT CETH.
He nomyckaercss momajgaHue BJard Ha BBIXOJHBIE KOHTAKThl KJIEMMHHKA W BHYTpPEHHHUE
AIEKTPORIEMEHTBl CUJIOBOTO OJioKa. 3ampeliaercs MCHOJIb30BaHME CHJIOBOTO OJoKa B
arpecCUBHBIX CpeJlax ¢ CoAepKaHuEM B aTMoc(epe KUCIIOT, 1ejouei, Mace T.11.

["abGapuTHO-yCTaHOBOUHBIN UepTEXK MPUBEICH HA 7 CTPAHMIIE TAHHOTO PYKOBOJICTBA.

CunoBoii GJIOK HE COJIEPKHUT JParoleHHBIX METAUIOB M BPEIHBIX BEUIECTB, TPEOYIOUIUX
CHEIUATbHBIX MEP MO YTUIN3AINH.

TEXOBCJYKUBAHUE CHJIOBOI'O BJIOKA

[logkmroueHue, peryaupoBKa M TEXOOCHy)KMBaHHE CHJIOBOTO  OJloOKa  JTOJDKHBI
MPOU3BOANTHCS TOJBKO KBATH(DHUIIMPOBAHHBIMU CHEIHATUCTAMH, W3YYUBIIMMH HACTOSIIEE
PYKOBOJACTBO TO dKCIUTyaTanuu. [Ipu sKCIuTyaTalii, TEXHHYECKOM OOCITY)XHBAaHUHM U TIOBEPKE
HeoOxonumo  cobmogate TpeboBanus ['OCT  12.3.019-80 u «IIpaBun TexHUYECKOU
AKCIUTyaTallil 3JIEKTPOYCTaHOBOK TmoTpeduteneit» u «lIpaBun TeXHUKH O€30MacHOCTH TpU
HKCIUTyaTaI[H IEKTPOYCTaHOBOK OTPEOUTENEii.
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BHUMAHUE! B cBfi3M ¢ HAJIHYHEeM HA KJIEMMHHKE OMACHOIO JJA KHU3HU
HAMNPS’KEHUS CWIOBbIe OJIOKH JO/LKHBI YCTAHABJIUBATHLCH B INUTAX, JOCTYIHBIX
TOJbKO KBAJIU(PUIUPOBAHHBIM CIIEHUATUCTAM.

TexHuueckoe O6CJIY)KI/IBaHI/IC CHJIOBOTO OJIOKa IMPOBOAUTCA HC PCIKC OAHOI'O pada B HICCTb
MECALCB M COCTOHUT B KOHTPOJIC KPCIJICHUA CHIIOBOTO 6JIOKa, KOHTPOJIC JBJICKTPUYICCKUX
COCHHHCHHﬁ, d TAKXKC YAAJICHUS IIBUIA U T'PA3U C KIICMMHUKA CHJIOBOTO 0J10Ka.

XPAHEHHUE

CunoBoii 070K XpaHUTh B YIIAKOBOYHOM Tape MpH CIEAYIOMIHNX YCIOBUAX:
1. Temneparypa okpyxatomero Bozgyxa — ot 0 1o +50°C
2. OtHocuTenbHas BIAXHOCTH BO3yxa — He 6otee 95% mnpu 35°C.

3. BOBJICﬁCTBPIC MMPAMBIX COJTHCHHBIX leqeﬁ HC OOITYCKACTC.

4.  CunoBo#t 0JIOK HE OJKEH XPaHUTHCS BOIM3U pabOTAIOUIUX YCTAHOBOK, M3JTY4aIOIINX
DIIEKTPOMATHUTHBIE TIOJISI.

KOMINVIEKTHOCTbD

CunoBoii 6ok Cb3®320MBI1 — 1 mir.;
PykoBOACTBO MOTB30BaTE S COBMEIICHHOE C TTACITOPTOM — | 3K3.

CBUAETEJIBCTBO O ITPUEMKE

o i T o o o o o s

CunoBoil OJIOK U3rOTOBJIEH M TPHUHAT B COOTBETCTBUU C TpeOOBaHUAMHU
TV 26.51.70.190-016-KTIIJI-2023 u npu3HaH rOJHBIM 151 SKCIUTyaTalUH.

IIpencraBurens OTK

M.IL.

I[aTa IMPpONU3BOACTBA
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TAPAHTUMHBIE OBSI3ATEJIbCTBA

["apanTHiiHblE 00s3aTENIbCTBA HACTYHNAIOT C JaThl INPOJAXKM CHUJIOBOTO OJioka H
3aKaHYMBAIOTCS 110 UCTEYECHUU TaPAHTUUHOTO CPOK. ["'apaHTUIHBIN CPOK - OAUH T'O/.

CunoBoil 00K [OJKEH OBITh MCIOJIB30BAaH B COOTBETCTBHM C OKCIUIyaTallMOHHOMN
JOKYMEHTAalMeH, IeHCTBYIOUMMHU CTaHJapTaMHu U TpeOOBaHUSIMH O€30MaCHOCTH.

Hacrosmas rapaHTust nOeHWCTBYeT B cllydae, €CJIM CWJIOBOM OJOK OyAeTr mpu3HaH
HEUCIIPaBHBIM B CBSI3M C OTKAa30M KOMIUIEKTYIOIIUX WJIH B CBSI3U C JePEKTaMU M3TOTOBIEHUS
WJIA HACTPOMKH.

Hacrosimias rapanTusi HeAeiCTBUTENbHA B cllydyae, KOrja OOHapy>KeHO HECOOTBETCTBHE
3aBOJICKOTO HOMEpPA CUIJIOBOTO 0JI0Ka HOMEPY B IPEJICTaBICHHOM MACIOPTE WIH B ClIydae yTepu
JAHHOTI'O IaCIIopTa.

Hacrosimas rapaHThss HENEHUCTBUTENbHA B  Clly4ae, KOrJa IIOBPEXKICHUE WIIU
HEUCIIPaBHOCTh OBLIM BBI3BAHBI MOXKAPOM, MOJIHHUEH, HABOJHEHUEM WIHM JPYTUMH HNPUPOJIHBIMU
SABJICHUSMH, MEXaHUYECKUM IMOBPEXKICHHUSIM, HEMPABHIBHBIM HCIIOJb30BaHUEM, HEOPEKHBIM
oOpalleHHeM WM CaMOCTOSITEIbHBIM HECAaHKIMOHUPOBAHHBIM PEMOHTOM 3JEKTPOHHBIX Y3JIOB.
VYcTaHoBKa M HAcTpolKka CHUJIOBOrO OJIOKa JOJKHBI TNPOU3BOAUTHCS KBATHM(PUIIMPOBAHHBIM
IIEPCOHAJIOM B COOTBETCTBHMU C IKCILIyaTallMOHHOU JOKYMEHTALUEH.

Hacrosimias rapanTusi HeZieliCTBUTENbHA B Cily4ae, Korja oOHapy>KEeHO MOIaJaHue BHYTpPb
0JI0Ka BOJIbI MJIM arpeCCUBHBIX XUMUYECKUX BEIIECTB.

JlelicTBHE rapaHTUX HE PAaCHPOCTPAHACTCS HA Tapy U YIIAKOBKY C OTPAHUYEHHBIM CPOKOM
UCIIOIb30BaHUS.

Hacrtosimiass rapanTusi BbIaeTcss B JIONOJHEHME K MHBIM IpaBaM MOTpeOuTeneH,
3aKpEIUICHHBIM 3aKOHOJATEJIbHO, M HM B KOE€M Mepe He orpaHuumBaer ux. llpum sTom
MpEeANpUATAE-U3TOTOBUTENIb HU TMPU KaKUX OOCTOSTENbCTBAX HE TMpPUHUMaeT Ha cels
OTBETCTBEHHOCTH 3a KOCBEHHBIW, CIIy4YailHbI, YMBIIUICHHBIA WJIM BOCHOCIEIOBaBIIMN yHiepO
WIH JI00YyI0 YIYIIEHHYIO BBIFOJy, HEIONOIYYEHHYIO HKOHOMHIO H3-32 WIM B CBA3M C
UCIIOJIb30BAaHUEM JIaHHOT'O CHJIOBOIO OJIOKA.

I"apanTuitaeiil peMoHT npouszBoauThesa Ha npeanpusatun OO0 HIIT «CucteMbl KOHTPOIS»
B I.Ilepmb. JlocTaBka cmiioBoro Ojo0Ka OCYIIECTBISIETCA 3a cueT 3akazuuka. OOpaTHas OTIpaBKa
CHJIOBOTO 0JIOKa, ITOCIIE PEMOHTA, OCYIIECTBIsAETCS 3a cueT uzrorosutens [louroit Poccun.
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I'ABAPUTHO - YCTAHOBOYHBIE PASMEPDBI
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THUITIOBBIE CXEMbI HHOAKJIIOYEHUA
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daza ACG

dasza BG
®a3a C

Harpyska

it e e I

Cunoson
Brok

Perynatop

Temneparypbl

Tepmopar

Q) MTI

e

daza AC

dazaB o

®aza CO—

Harpyska

e +UJ T

Brixox

Cxema nogknto4eHunst cnnosoro Brioka K Harpyske,
COEAWNHEHHOM “TpeyronbHMKoOM”

PerynaTtop
Cwunoson Temneparypsbl
6ok Tepmopar
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Cxema NMnoAdKIM4YeHA CUIoBOro Bbrnoka k Harpy3ske,

daza AG

daza BG

daza CC

Harpyaka

Cunosou
Briok

(S MTI

I
=1

S m12

Q) MTI ®

coegMHEeHHOW “3Be3aon”’

Perynatop

Temneparypsl

Tepmopar

<+
=l o

® MT2

Q MTI
T

® MT2

—u T

Brixon

Cxema nogkrnodeHns cunoBoro Bnoka K Harpyske,
COEANHEHHOW “3BE30WN C HEUTparnbk”
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