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3ALLUTA UHTEJUIEKTYAJIbBHOV COBCTBEHHOCTU

HactoAwee PykoBoACTBO Mo 3KCryaTaummy ABAAETCA UHTENNEKTYaIbHON COOCTBEHHO-
ctbio OO0 OKB «famman.

Jlio6oe MonHoe WAN YacTUYHOE UCMOMb30BaHWE, TYPAXMPOBaHME I BOCMPOV3Beae-
Hue nHbopMaLuK, cogepallencs B HacToswweM PykoBoAcTBe, 6e3 N1CbMEHHOro pas-
pelleHns COGCTBEHHMKA 3anpeLLeHo.

000 OKbB «lamma» cnefuT 3a cobnofeHMeM aBTOPCKUX 1 UHBIX MPaB, HapyLUeHre Ko-
TOPbIX NpecneayeTcs no 3aKoHy.



BBEAEHUE

HacToAuee pykoBofcTBo no akcnuyatauun (P3), npefHa3HayeHo ANA 03HAaKOMJIEHUA C KOH-
CTPYKUMEN, TEXHUYECKUMY XapaKTePUCTUKaMM U NMPVHLMUMOM PaboTbl CAaMOpPErynpyoLmnXcs
HarpeBaTenbHbIX Kabenen mapok HTB, HTM, HTA, HTP, CTE, BTC, BTCe, BTX, BTXe ¢ Komnnek-
Tamu TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7, a Tak»ke ycTaHaBnmBaeT npasuia nx
MOHTaa 1 3KcryaTayun. Hactosiee PykoBoACTBO HEOOXOAUMO COXPAHATb B TeUEHUE BCErO
CpoKa 3KcnyaTaumm CUcTembl.

Mepen Hauanom pa6oT 03HaKOMbTECb C HacToAwWwwMM PykoBogcTBom!

1. CBEAEHWA OB U3AEJINA

1.1 N3rotoBuTtenb
000 OKb «ramma» (Bxogut B 'K «CCT»)

POCCIWA 141280, MockoBckas 061, I. iBaHTeeBKa, DabpuuHbiii Np-a, 4. 1, 34. 29 ABK, nom. 603;
Ten./dakc: +7 495 989-66-86; e-mail: info@okb-gamma.ru; www.okb-gamma.ru

000 OKB «rammay, cTpemMAcb MakCcMmanbHO KayeCTBEHHO 1 NONTHOCTbIO YA0BNEeTBOPUTb
3anpocbl CBOMX 3aKa3uMKOB, BHeApwia 1 NoaAepKMBaeT HTErpupoBaHHYI0 cMcTemy
MeHe[pKMeHTa, cepTUdMLMPOBaHHYI0 OpraHoM no ceptudukauum SGS

(AO “CXC BocTok JlumnTten”), B COOTBETCTBUM C TPe60BaHNAMM CTaHAAPTOB

1SO 9001:2015, 1SO 14001:2015 1 ISO 45001:2018.

1.2 HazHaueHune

Camoperynupylowmeca HarpeBaTefibHble Kabenu, KOHCTPYKTVBHO MpefcTaBnsAwme coboin
pe3ncTBHbIe pacnpeaenieHHble dNeKTpoHarpesaTeny (ganee no Tekcty — kabenw), mapok HTB,
HTM, HTA, HTP, CTE, BTC, BTCe, BTX, BTXe npegHa3HaueHbl 4nA 3KCnyaTaLumn BO B3pblBOONaC-
HbIX Cpefiax Npv paboyem HanpskeHKW Ao 277 B nepemeHHOro Toka yactoton 50 .

Kabenu ncnonb3sytotca ans:

- NpefoTBpaLleHra 06pa3oBaHNA CI0A HaNean 1 CHera Ha OTKPbITbIX MOLaAKax, 4oporax,
naHpaycax, necTH/Lax, Nogbe3fHbIX AOPOXKKaX;

— oborpeBa BOAOCTOYHbIX CUCTEM 11 KPOBIY;

- oborpeBa TpybONpPOBOAOB, pe3epByapoOB, MOOB HACOCHbIX, TEXHOMNOTMYECKOro 060PYAOBaHNS;

— NPVYIMEHEHNA Ha MOPCKMX CyAax U CyAax CMeLaHHOro (peka-Mope) nnaBaHuaA, nnaByymx Oy-
POBbIX YCTAHOBKaX, MOPCKMX CTaLMOHaPHbIX MnaTdopmax pasfIMyHOro HasHauyeHus, Mmop-
CKMX NnaByunx HedpTerazopobbiBalOLWMX KOMMIEKCaX, MOPCKUX NOABOAHBIX TPy6onpoBoaax
N UHBIX MOPCKMX coopyxeHuax no HO N 2-020101-142 (nanee — cyna u MOPCKMe COOPYKeHWA);

- paboTbl B cOCTaBe HarpeBaTebHbIX YCTPONCTB 1 MPUOOPOB PasNNYHOIO Ha3HaYeHNA.

Komnnektbl TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7 (nanee no TeKCTy — KOMIJIEK-
Tbl) NpeHa3HaYeHbl ANA OKOHLEBaHUA 1 COeAUHEHNS CAMOPEryNPYIOLLMXCA HarpeBaTebHbIX
Kabenen C yCTaHOBOYHbIM MPOBOAOM, @ TakKe 1A COeANHEHNA CaMOpPerynvpyoLLUXCA Harpe-
BaTesIbHbIX Kabenei Mexxay coboil.

KomnnekTbl oTnnyaoTcAa HAGOPOM KOMMNIEKTYIOLWMX 1 TUMaMW HarpeBaTenbHbIX Kabenel, ¢ Ko-
TOPbLIMY OHW MPUMEHAIOTCA.
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1.3 O6bnactb NpyMeHeHUs

Kabenu n komnnekTbl npefHa3HaueHbl ANA NPUMEHEHNA BO B3PbIBOOMACHbIX 30HaX Nomellje-
HUIA 1 HapYHbIX YCTaHOBOK cornacHo Ex-mapknposku, no FOCT IEC 60079-14-2013, pernameH-
TUPYIOLMX NPYMEHeHVe 31eKTPooboPYA0BaHNA BO B3PbIBOOMACHbIX Cpefjax OMacHbIX Mo rasy.

Bbi6op KoMnneKkTa fOMKEH OCYLLECTBAATLCA B 3aBUCUMOCTH OT THMa UCMOMb3yemMoro Harpesa-
TenbHOro Kabens v ykasaH B Tabnuue 1.

Tabnuua 1
Tun ka6ens HanmeHoBaHue KomnnekTa
HTM, HTA TKL, TKL/j, TKT/M, CP-6
HTB, HTP TKR, TKR/j, TKT/M, CP-6
CTE TKT/M
BTC, BTCe TKL, TKL/j, TKW, TKW/j, CP-7
BTX, BTXe TKW, TKW/j, CP-7

2. KOHCTPYKLMA U NPUHLUN AEACTBUA

2.1 KoHcTpyKuma
HarpeBatenbHbiil Kabenb COCTOWT 13 CnefyoLWmnX 3nemMeHToB (cMm. puc. 1):

® V30/IMPOBAHHOIO TEMMOBbIAENAIOLIErO dIEMEHTA (CAaMOPEryMpyioLLeca MaTpuLbl), BHYTPU
KOTOPOro HaxoAATCA B NapasnsesnbHble TOKONPOBOAALLME XKINbl;

® OM/IETKN U3 MERHbIX NyXKEHbIX MPOBOJIOK;

e 060/10UKM 13 TepMOMNIacTMYHOro snactomepa (TM3) nnu dropnonumepa B 3aBUCUMOCTU
OT MapKu HarpesaTenibHOro Kabens.

s

e

O6onouka Onnetka W3onaumna Camoperynupyio- TokonpoBogALme Xubl
(maTtepuan 13 MegHoun wanca matpuua ceyeHuem 0,56-2,0 mm?
B 3aBUCUMOCTY Ny>eHon (B 3aBUCMMOCTN
OT UCMONHEHNA)  MPOBOJIOKN OT NCMONHEHNA)
Puc. 1

2.2 MpuHUMN gencTema

HarpeB npoucxoaunT 3a cYeT NPOXOXKAEHWSA INMEKTPUYECKOTO TOKa Yepes caMoperynpyoLLyto-
CA MaTpuLly OT OQHOW TOKOMPOBOAALLEN XIibl K Apyron. MaTpuua n3meHaeT cBoe COnpoTMB-
NeHne B 3aBNCUMOCTM OT TemMnepaTypbl MOBEPXHOCTU, Ha KOTOPYIO YNIOXKEH HarpeBaTenbHbIi
Kabenb. 3a cyeT 3Toro obecneunBaeTcs 3GHEKT CamOpPEryMpoBaHMs, TO eCTb IHENHAs MOLL-
HOCTb Kabens MeHsAeTCA B OTBET Ha M3MeHeHe TemrnepaTypbl MOBEPXHOCTY (NP NMOBbILWEHNN
TemnepaTypbl MOBEPXHOCTN COMPOTMBIIEHNE MaTPULbl yBENMUMBAETCA, MOLHOCTb YMEHbLLAEeT-
€S 1 HA060pPOT), CM. puc. 2.
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TokonpoBoOAALYME Kb Camoperynupyiowasaca matpuua

PYC

XONOAHAA TPYBA TENNAA TPYBA FOPAYAA TPYBA

MHoro npoBoaALLX MeHblue npo- Mano npoBogALmnx
nyTeit. Boicokoe BOAALYMX NyTeiA. nyTei. Huskoe
TennosbiaeneHue. CpepHee Tennosbl-  TensosblaeneHue.

nenexHve.

Puc. 2

3. TEXHUYECKUE XAPAKTEPUCTUKNA

Hanps»eHve nutaHua no 277 B(110B)*

JneKkTpryeckoe ConpoTuBneHmne

3 .
nsonALMN He meHee 10° MOMm « m

3ﬂeKTpI/ILIECK06 conpoTtmneneHne

3KpaHupyoLer onnétku He Gonee 10 Om/km

ot 8 4o 95 BT/M B 3aBMCMMOCTYM OT MapKu HarpeBaTesibHoOro
Kabens

Ex 60079-30-1 ICT6 Gb X — gnst HTB, HTM, HTA, HTP, CTE
Ex 60079-30-1 ICT3 Gb X - gnsa BTC, BTCe

MapkupoBKka B3pbIBO3ALNTEI Ex 60079-30-1 IIC T3 Gb X / Ex 60079-30-1 IIC 240°C (T2) Gb X -
ona BTX n BTXe, B 3aBUCMMOCTI OT MOLLHOCTU

JInHenHaA MOLWHOCTb

CTeneHb 3alunTbI P67

[lnanasoH Temnepatypbl o
OKpyXatowei cpenpl oT MrHYc 60 fo 50 °C
Cpok cny»6bl 30 net

* InA kabena HTB Hanps»keHne nutaHua 12 B (24 B)

Mpoune napameTpbl HarpeBaTesibHbIX Kabenel npuBeaeHbl B MPUIOXKeHUU 1 HACTOALEro
PykoBoacTBa Mo 3KcnnyaTaumn. TemrnepaTypHble pexxrMbl paboTbl KOMMIEKTOB MPUBEAEHDI
B Tabnuue 2.

Tabnuua 2
HanmeHoBaHune KomnneKkra TemnepatypHbIil pexxum paboTbl KOMMNNEKTa
TKT/M, CP-6 oT MuHyc 60 go 110 °C
TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, CP-7 oT MMHyc 60 o 260 °C




Mprmep 3anncy ycnoBHOro o603HaueHnA camoperynypyoLerocs HarpeBaTesibHOro Kabens
4nA Tpy6 Manoro ArameTpa C ONIeTKON U3 MefHbIX Ny>XeHbIX MPOBOJIOK, 060N0UKON 13 Tep-
MOMAaCTUYHOrO 31acTOMepa, TENIOBON MOLWHOCTbIO 15 BT/M Ha HanpsaxxeHune ~ 230 B:

Camoperynupylowmica HarpesatenbHbiii Kabeno 15 HTM 2 - BT

HomuHanbHasa TennoBasA MowHoOCTb 15 BT/m T
(cornacHo NOCT 31610.30-1-2017)

Mapka kabens

HomnHanbHoe Hanpsxenne: 1 - 110B,2 - 2308
[ns kabenein mapkn HTB: 12 -12B,24 -24B

UcnonHeHune 3KpaHa: B — onnetka, A — antomonaBcaHoBas fieHTa
C fPEHaXXHbIM NPOBOAHNKOM

MaTtepuan Hapy»Hoi 0605104KI:
T - TepMonnacTMuHbIli anactomep, P — dbTopnonumvep

M3rotoBuTenb ocTaBnsAeT 3a co60i1 NPaBo Ha N3MEHEHA B KOHCTPYKLN U XapaKTepucTu-
Kax HarpeBaTesbHbIX Kabenei 6e3 npeABapuTeNbHOro yBeAOM/IeHNA Nonb3oBaTens.

4. OBECIMNEYEHUE B3PbIBO3ALMLWEHHOCTHA

4.1 B3pbIBO3aLMILEHHOCTb  CAMOPEryIMPYIOWUXCA  HarpeBaTeNibHbIX  Kabenen  obe-
CMEeYVBAETCA  BbIMOSIHEHMEM WX KOHCTPYKUMM B COOTBETCTBMU C  TpeGoBaHMAMM
FOCT 31610.0-2019 (IEC 60079-0:2017).

4.2 3awmTa Kabeneit 4OCTUraeTCsA NpUMeEHeHUeM 06O0NOUKN (FrepMeTM3NpPYIoLLero n3onauu-
OHHOTO MOKPbITWA) M3 SNEKTPOM30ALNOHHBIX MaTepuanos, oTHocALWmMXCA K rpynne llla,
CpaBHUTENbHbIV MHAEKC TpeKnHroctonkoctn (CUT) KoTopbix cootBetctByeT 175 < CUT < 400.

4.3 CootBeTtcTBMEM TpeboBaHuaM TP TC 012/2011 «O 6e3onacHocT o6opyaoBaHUA Ans pa-
60Tbl BO B3PbIBOOMACHbIX CPeAax».

5. MOHTAX

TpeboBaHMA K MOHTa)Ky HarpeBaTesibHbiX Kabeneln Ha KOHKPEeTHOM 00beKTe NPUBOAATCA B CO-
OTBETCTBYIOLLEN MPOEKTHO-KOHCTPYKTOPCKOM JOKyMEHTaLUMM (MPOeKTe), B Cllyyae 3aKasa ycnyr
Mo NPOEKTUPOBAHMIO.

Huxe npuBogaTca o6uwme Tpe6oBaHMA K NPON3BOACTBY MOHTaXKHbIX paboT,
BbinonHeHue Kotopbix OBA3ATEJ/IbHO ana cobniopeHna ycnoBuii rapaHTUm.

MPEAOCTEPEXXEHUE! OTKniountb BCE CUNOBbIE Lienu Nepe MOHTaXKoM unm o6cnyxu-
BaHueM.

5.1 TMepen HauanoM MOHTaa HeOOXOAUMO NPOBEPUTH COOTBETCTBME TWMA HarpeBaTeNbHOro
Kabensa 1 KomnniekTos (cM. Tabnuuy 3). Tun kKabens ykasaH Ha obosouke.



52

5.3

54
55

5.6

5.7

5.8

59

MoHTaX HarpeBaTeNlbHOro Kabensa AOMKHbI OCYLWECTBAATb NMUa, MMeLme AOMycK
Ha NpoBefeHNe SNEKTPOMOHTAXKHbIX PaboT.

BHUMAHUE! KoHubl KabenAa v KOMMOHEHTbl KOMIUIEKTa [AO/KHbl ObITb CyXumu
[0 N BO BpeMA MOHTaa.

3anpeu4aeTc;| NPUCTYyNnaTb K MOHTaXy ecsin Kabenb nmeet BUANMbIe NOBpeXXaeHUA.

Mpy MOHTaXe 1 3KCrUTyaTaLumn HarpeBaTesibHbIN Kabenb He JOMKeH NoaBepraTbCsa Mexa-
HUYECKUM Harpy3kam, pacTtarrsatowmum ycunuam 6onee 50 H n ckpyumBaHuio B Npoaosib-
HOW NJIOCKOCTU.

HarpeBaTenbHbIl Kabenb JOMKEH M3rMbaTbCA UCKIIOUUTENBHO NEePREHANKYNAPHO Mo-
CKOCTW ero »un (cm. puc. 3).

Puc.3

MoOHTaX HarpeBaTenbHOro Kabena AO/KEH OCYLEeCTBATbCA Ha 3apaHee MoAroTOBJeH-
HYI0 MOBEPXHOCTb. [OBEPXHOCTb AJ1A YCTAHOBKW HarpeBaTeNibHOro Kabensa fomkHa 6biTb
OUVILLEHA OT IPA3M 1 PXKaBUMHBI, ObITb 6€3 KaKMX-TIMbo OCTPbIX pebep 1 KPOMOK, Kanesnb
OT CBapPKW, BPbI3r LLeMEHTa UNK APYryiX BELWECTB, KOTOPble MOrM Gbl NOBPeAUTb HarpeBa-
TeNbHbIN Kabenb.

He ponyckaetcsa n3rnb6atb HarpeBaTesbHbI Kabesb C paguycom nsrnba MeHbLue, YeM yKa-
3aH B [punoxeHun 1 HacTosLero PyKoBoacTBa No sKcnayaTaLumu.

MoHTaX KOMMNNEeKToB ANA HarpeBaTesbHbIX Kabenen npoBOANTb COMNTaCHO COOTBETCTBYIO-
wemy PyKOBO,ElCTBy no 3KcnnyaTaynn, npnnara€éMomy K KOMIeKTy.

5.10 He ponyckaeTca npumeHeHne 13onaumMoHHon neHTbl MNBX gna 3agenkn KoHLOB Harpesa-

TenbHoro Kabens!

5.11 lo n nocne MoOHTaXa Ha HarpeBaTeslbHbli Kabesib COOTBETCTBYIOLLErO KOMMIeKTa Heob-

XOAVIMO M3MepUTb COMpOTUBREHNe nsonaummn R,, HarpeBaTenbHoro kabena v 3anvcatb
pe3ynbTatbl u3mepeHunn B MNpunoxeHne 2 HacToAwero PykoBoacTea no skcnnyaTtauunu.

5.12i3mepeHna R, npoBoaaTca meraomeTpom, Hanpumep 3CO 202/2l, ¢ ncnbiTatefibHbIM Ha-

nps»keHnem NocToAaHHOro Toka 500 B mexay:
a) TOKOMPOBOAALMMY XKMUJaMU U SKpaHUPYIOLLel OMeTKOM HarpeBaTesibHOro Kabens;

6) SKpaHMpyioLLe ONNeTKON 1 0b6OrpeBaeMoii MOBEPXHOCTbIO (MU SKPaHUPYHOLLEN
ONMeTKOW 1 KOHTYPOM 3a3eMieHNs, B Cllyyae 06orpeBa NoBepXHOCTEN 13 NiacTmMacce
VNU LPYTUX AUSNEKTPUYECKUX MaTePUAoB).

PYC




5.13 Camoperynupyiolmecs HarpeBaTesfibHble Kabenu MMeloT TemrepaTypHO-3aBUCUMOE CO-
NPOTMBNEHME 1 JaHHble O BeIMYMHE CONPOTUBEHNA He ABAAITCA AOCTOBEPHbIM OpU-
E€HTUPOM [1A onpeaeneHna NPUcoefMHEHHON Harpy3Ku. o 3Ton npuyrnHe camoperynu-
pytolmecs HarpeBaTesibHble Kabeny NpoBepsaIoTCA TOIbKO HAa COMPOTUBIEHME U30MALMN
HarpeBaTeNbHOro 3neMeHTa (M3MepeHre NPOU3BOAUTCA MeXAY TOKOBEAYLUMM XKunamm
1 3KpaHupytoLLleli ONNETKON HarpeBaTeNbHOro Kabens) 1 conpoTMBieHne 06010YKN Ha-
rpeBaTesibHOro Kabens (M3mepeHue Npon3BOANTCA MeXAYy SKPaHVpyIoLLel ONNETKOM Ha-
rpeBaTesibHOro Kabens 1 KOHTYpPOM 3a3emsieHus) (cm. puc. 4).

3KpaH|/|py|ou.|aﬂ onnetka TOKOI'IpOBO,ElFILLl,I/Ie Kunbl

3C0202/2r

Puc. 4

5.14 Mpwu MoHTaxKe AonycKaeTcs nepeceyeHrie BUTKOB HarpeBaTelbHOro Kabensa mexay
co6on!

5.15 B cnyyae noctaBkM HarpeBaTenibHOro Kabena Ha 6apabaHe, Npy pa3maTbiBaHUN HarpeBa-
TeNlbHOro Kabens pekomeHpayeTca:

a) NCnonb3oBaTh CreLuanbHble YCTPONCTBa A1A pa3MoTKy HapabaHa, obecneyrsato-
LMe NSIaBHY0 Pa3MOTKY C HEOOMbLIVIM HaTSXXEHMEM;

6) pa3maTbiBaeMblii HarpeBaTeNbHbIN Kabenb cBO6OAHO YKnaAblBaTb BAOb 060rpeBa-
€MOW NOBEPXHOCTY;

B) U36eratb 3alleMeHus], COCKAaKNBaHWUS BUTKOB HarpeBaTe/ibHOro Kabens co Lweku 6a-
pabaHa, OCTPbIX KPOMOK, Pe3KMX PbIBKOB, 06pa3oBaHMsA neTesb 1 NepekpyymBaHns
HarpeBaTenbHOro Kabens;

I) NPVHATL MePbI NPOTUB 3axBaTa LWekKol 6apabaHa YacTen ogexabl.

5.16 3HaK «X» B MapK/MpPOBKe B3PblBO3aLL/Thl O3HAYaET CrieLmasibHble YCI0BWA NPYMEHEHMSA:

a) coeAnHEHVe CaMOPEryNNPYIOLLMXCSA HarpeBaTesbHbIX Kabenen ¢ nuTawmm Kabe-
nemM [OMKHO OCYLLEeCTBNIATLCA BO B3PbIBO3ALLMULLEHHbIX COeANHUTENBHbBIX KOPOOKaX,
nmetownx ceptudmkat coorsetcteuA TP TC 012/2011;

6) HarpeBaTenbHble Kabenu JOMXKHbI MOAKIIIYATLCA K SNEKTPUYECKON CeTU Yepes anna-
paTypy, obecneunBaloLLyo 3aLlMTy SNEeKTPUYECKUX Lienei HarpeBaTenbHbIx Kabenen
OT TOKOB KOPOTKOIO 3aMblKaHWs 1 MEPErpy3KY, 3aLiMTy OT yTeUuek Ha 3eMJ1io, a TakKe
obecrneunBaTb KOHTPOJIb 1 3alWKTY OT NPEBbILEHUA TeMMepaTypbl Ha MOBEPXHOCTY
HarpeBaTenbHbIX Kabenei (cm. Tabn. 3);

Tabnuua 3
TemnepatypHbIl Knacc T2 T3 T4 T5 T6
MakcrmanbHas TemnepaTtypa Harpesa
NOBEPXHOCTU HarpeBaTenbHoro kabens, °C 290 195 130 95 80

B) TeMMNepaTypPHbIA KNacC B MapKMPOBKe B3PbIBO3aLUTbl HarpeBaTeNlbHbIX Kabeneii
(cm. Tabn. 3) BbIGUPAETCA NCXOAA U3 MaKCMMaJIbHOW TemMnepaTypbl HarpeBa NoBepx-
HOCTU C y4eTOM TeMnepaTypbl OKpY»KaloLeln cpefbl;



jan.gaidukewitsch
??????????????????


5.17

5.18

5.19

5.20

5.21

r) MOHTaX ¥ NOAKJIIOUYEHNE HarpeBaTeNbHbIX Kabenel 4OMKHbI MPOV3BOAUTLCA NPU OT-
KJTlOYEHHOM HanpPsXXeHUN NUTaHUS;
[) NpoKnaaKa nuTatoLero Kabens JoMKHa NPOBOANTLCA C cobNoeHeM TpeboBaHNA
rmn.7.3.1Yy3.
CamoperynupytoLmecs HarpeBaTesbHble Kabenu JOMKHbI MOAKIYATbCA K 311eKTPo-
CeTn Yepes B3pbIBO3aLLULLEHHbIE COeANHUTENbHbIE KOPOOKU, COOTBETCTBYIOLLME MO
napameTpam B3pbIBO3aLLMTbl B3PbIBOOMACHON 30HE U MMEIoLLe MaPKNPOBKY:
1Ex e IICT6..T3 Gb X (ana PTB 40*, PTB 60%, PTB 100%)
1Ex de ICT6...T3 Gb X (gna PTB 40*-/C, PTB 60*-M1C)
1Ex ia IICT6 Gb X (gna PTB(i) 40*) nnu He Xy»e No TeXHNYECKM NapameTpam.
CoefjMHMTENbHbBIE KOPOOKM AOMKHbI COOTBETCTBOBATH NMapameTpamM CamMoperynmnpyio-
LMXCA HarpeBaTesibHbIX Kabenen B YacTu: MYHUMaNbHas paboyas TemnepaTypa, Makcu-
ManbHasa pabouasn Temnepatypa, pabouee HanpsaxeHme.
Mocne MoHTaxa HarpeBaTeslbHOro Kabens, Heo6xoAMMOo 3anonHuTb MNpunoxeHue 2 Ha-
cTosiwero PykoBopcTBa no sKcnyatalum.

Mepen 3anMBKOI pacTBOPOM HarpeBaTenbHbI Kabenb [JOMKeH ObiTb YNIOXeH Ha oborpe-
BaeMoWi MOBEPXHOCTU 1 3aKpensieH CreLnanbHbIMA KPenexXHbIMU 3ieMeHTaMu (B KOM-
NEeKT NOCTaBKN He BXOAAT) ANns ob6ecrneveHns paBHOMEPHOCTY Lara yKNnagKku u npegor-
BpaLleHns cOnmKeHA HUTOK Kabens. Mpy 3Tom o6onouka HarpeBaTenbHOro Kabens
He JoMKHa 6bITb MOBPEXAEHa B MPoLiecce MOHTaXa v IKCnyaTaLmu.

BeTOHHanA CTAXKa, B KOTOPYIO YNIOXKEH HarpeBaTesibHblii Kabenb, He Jo/MKHa UMETb Tpe-
LWMH 1 NyCTOT. He fonyckaeTcs Hanuume B 6ETOHHOW CTAXKE CTPOUTENBHOTO MyCopa, yTe-
NANTENSs, KYCKOB AEPEBA U APYrVX MAaTePUAsIOB C HVU3KOW TEMONPOBOAHOCTbIO.

Bo n3bexaHune NoBpexaeHNsa HarpeBaTeslbHOro Kabesis, OCHaLLEHHOro COeAMHUTENbHO
1 KOHLeBOM MydTamu, a Tak»Ke YCTaHOBOYHbIM MPOBOAOM 1 HAKOHEUHMKAMU /15 MOACO-
eAVHEHNA K NMUTAHMIO (Janee No TEeKCTY — CEKLUN), BO BPEMS MOHTaKa AOMOHUTENIbHOrO
obopyaoBaHNA Ha ob6orpeBaemMol NioLagKe HEOOXOAMMO HAYEPTUTb N XPaHWUTb CXeMyY
YKNAAKMN CEKLMMN HarpeBaTelbHON C yKa3aH/eM MecTa pacnonoXeHus Mydr.

6. TEMJjionsonauuna

6.1

6.2

6.3

6.4

6.5

Camoperynupytolmecs HarpeBaTefibHble Kabenu, B cyiyyae eciv 3To NpeaycMOTPeHO
NPOEKTOM, AOMKHbI SKCMYaTUPOBATLCA TOMbKO C TaKUM TeMNOM30NALNOHHbIM MaTepu-
arnoMm, KOTOpbI YCTOMYMB K arpeccBHbIMU CpeflaM 1 He MOALepPKMBaeT ropeHue. Ana
Tennousonauum oborpeBaeMoro o6beKkTa NCNONb30BaTb TONbKO Cyxve Tennon3onauu-
OHHble MaTepuanbl.

MoHTax Tensionsonsaymm ciegyeT NpoBOAMTb CPa3y »Ke Nocsie yCTaHOBKM HarpeBaTesb-
HbIX Kabener, 4yTo6bl MUHUMM3MPOBATL VX MOTEHLMANbHOE NOBPEXAEeHNe.
Heobxogumo 0CO6GEHHO TUATeNIbHO YTEMNATb 30Hbl MAKCMMaNbHOrO OTBOAA Tersa
oT TpybonpoBoaa (CKonb3sLMe Onopbl, MOBOPOTbI, Yibl, TPONHWKM).

Bce npoxofbl CKBO3b TennonsonAuuio (BEHTUIN, MOABECKN, BbIBOAbI HarpeBaTeNbHOro
Kabena v T.4.) AOMKHbI ObITb 3aLUMLLEHbI OT MPOHWKHOBEHNSA BMAru.

Mocne mMoHTaxa TennousonAuMn HeobXoaMMO MPOBEPUTb COMPOTUBAEHUE WN30NALUN
HarpeBaTenbHOro Kabena Ha nNpeameT OTCYTCTBUA ee MOBPEXAEHU B NpoLecce MOH-
TaXka TEMIOU30MIALMMN 1 3aHECTU pe3ynbTaTbl M3MepeHuid B [punoxeHre 2 HacToOALEro
PykoBopcTBa no akcnnyaTtaymu.
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7. 9KCMNYATALMA

7.1

7.2

7.3

74

7.5

7.6

7.7
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7.9

7.10

7.11

7.12

713

7.14

7.15

7.16
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Camoperynupylowmeca HarpeBaTesibHble Kabenu AOMXKHbl MCMONb30BaTbCA CTPOro
MO Ha3HaYeHWIO B COOTBETCTBUM C HACTOALLMM PyKOBOACTBOM MO SKCMyaTaLumm.

Beop B aKcnuyaTaumio fonycKaeTca TONbKO B C/lyyae MOSHOro coboaeHna yCnoBuil
MOHTaXa HarpeBaTesibHbIX Kabeniell 1 MOHTaxa Tenaon3onALNY, eciin TakoBas npea-
yCMOTpeHa.

JKcnuyaTaumio HarpeBaTesbHbIX Kabenei BO B3pbIBOOMACHbIX 30HAX [JOSIKHbI OCYLLeCT-
BNATb JMLA, OOyUYeHHble MpaBuiam 3KCryaTaLmy 3NeKTPOyCTaHOBOK BO B3pblBOOMNac-
HbIX 30HaX, U3y4mBLUME HacToALLee PyKOBOACTBO MO SKCMyaTaLuy, aTTeCToBaHHbIe U fO-
nyLeHHble K paboTe B yCTaHOBNIEHHOM NOpPAAKe.

O npuMeHeHWV HarpeBaTesbHbIX Kabesneli Heo6xoaMMo MHGOPMMPOBaTb YCTAHOBKOW
npepynpeanTenbHbIX 3HAKOB WUJIM MapKMPOBOK B COOTBETCTBYIOLLMX MecTaxX C Hebosb-
LMW VIHTEPBanamu BAOb LEMU.

3anpeLyaeTca sKCnyaTaLuma HarpeBaTeNibHbIX Kabenel ¢ MexaHNYeCK/MM NoBPeXAeHN-
AMK. B npouecce skcnnyataymm He fonyckaeTcA BO3AeNCTBIE YAAPOB U MHbIX MexaHuye-
CKUX BO3AENCTBUN.

MpeaynpexpeHne! He npumMeHATb B YCNOBUAX BbICOKOrO pPUCKa MeXaHNYeckux
noBpexaeHnm.

BHumaHune! 1na Ka)<aoii Lienn Heobxoamma 3alyMTa oT 3aMblKaHUA Ha 3eMio.
HarpeBaTtenbHble Kabenn [OMKHbI MOAKMIOYATBCA K NEKTPUYECKON ceTn Ye-
pe3 annapatypy, obecneuvBaloLlylo: 3alWMTy 3NEKTPUYECKUX Leneid OoT  To-
KOB KOPOTKOTO  3aMblKaHWA; Neperpysky; 3alWuTy OT yTeyek Ha  3emsto.
3anpeuljaeTca nopasaTb HanpsXKeHWe MUTaHWA, MpeBbillalollee 3HayeHre, yKasaHHoe
B paspgesie 3 HacToALlero PyKoBoACTBa Mo KCrulyaTaumu.

B cnyyae 3ambikaHuA Ha 3eMsTlo, BBOA B dKCMyaTaLMio He AOMYCKAeTCA, MoKa NpuynHa
3aMblKaHuWsA He OyeT ycTpaHeHa KBanuduUMpPOBaHHbIM NEPCOHANOoM.

Ecnu Tennousonauma noBpexaeHa, To HarpeBaTenbHbIi Kabenb [omKeH 6bITb MpoBepeH
Ha npeAMeT BO3MOXHOTO NOBPEXAeHNA.

MpepocTtepexeHne! OTKNIOUNTD BCe CUIOBbIE LieNy Nepef MOHTaXKOM U 06CnyXu-
BaHVeM.

Mpn noBpexpaeHUN HarpeBaTeNlbHOrO KabeniA He MbiTaliTeCb BOCCTAaHOBWTb MOBPEX-
[EHHDIN yYacToK. Yaanute Becb MOBPEXAEHHbIN YYacTOK U 3aMEHUTE ero HOBbIM, MC-
nosib3ya KOMMNEKT 414 COeAVHEHNA HarpeBaTelbHOro Kabens, yKasaHHbll B Tabnumue 1.
Onepauunn no 3ameHe NOBPEXAEHHOIO yyacTka HeO6X0AMMO NPOU3BOAUTL CPasy nocne
yAaneHns NoBPeXAEHHOro yyacTKa HarpeBaTenibHOro Kabens, BO n3bexaHune npoHuK-
HOBeHWA BNarv BHyTpb Kabens.

3anpeLyaeTca BKIoYaTb HarpeBaTesbHbI Kabenb CTE, yNnoXeHHbIV B CTAXKY, [O MOJHO-
ro 3aTBeppeBaHuA pactBopa — 28 aHen cornacHo CI63.13330.2012.

B npouecce skcnnyatauuu, AfiA Toro 4tobbl obecneuntb Hagnexaliee GyHKLMOHPOBa-
HMe CMCTEMbI 3NeKTPOOo6OrpeBa, HEOGXOAVMO NMPOBOLUTL €€ PErynapHOe TEXHUYeCKoe
obcnyxnBaHue.

TexHnYeckoe 06CNYXKMBaHME CUCTEMbI 3IEKTPOOOOrpeBa Ha OCHOBE CaMOPErynmpyio-
LLMXCA HarpeBaTesibHbIX Kabenen JoMmKHO NPOV3BOANTLCA CELNANN3NPOBaHHbIMI Op-
raHV3aunAMM, MELMIA Ha 3TO COOTBETCTBYIOLLME pa3peLLEHNA, coracHo Tpebosa-
HVAM NPOEKTa.

Camoperynupytolmecs HarpeBaTtesibHble Kabenu 1 KOMMNeKTbl [OMKHbI SKCMayaTupo-
BaTbCA MpY TemnepaType OKpy»atoLlero Bo3gyxa He Huxe —60 °C n He Bbiwe +50 °C.



8. MEPbl BESOMACHOCTU

8.1

8.2

8.3
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8.5

8.6

8.7

8.8

8.9

8.10

8.11

8.12

Huxe npuBopaTca ob6wme Tpe6oBaHMA K Mepam 6e30MacHOCTM HarpeBa-
TenbHbIX Kabenemn, BbinonHeHue Kotopbix OBA3ATEJIbHO ana cobniogeHna
yCIOBUIA rapaHTu.

3anpelyaeTca CaMOCTOATENIbHO BHOCUTb M3MEHEHUA B KOHCTPYKLMNIO HarpeBaTenbHOro
Kabens.

3anpelyaeTca nojaBaTbh HaNPsXXeHWe Ha HarpeBaTesibHbIN Kabenb, YNOoXeHHbI B OYXTY,
a TaKXe OCyLIeCTBAATb NPOrpeB HarpeBaTenbHOro Kabens Ha 6apabaHe.

3anpelyaeTca coegunHATb Mexay cob0i TOKONPOBOASALLME XIWIbl HAarpeBaTesibHOro Kabe-
1A, BO U36eXKaHme KOPOTKOro 3aMblKaHUA.

3anpelyaeTca BKJIOYaTb HarpeBaTeNbHbI Kabenb B 3NEeKTPUYECKYIO CETb, MApaMeTPbI
KOTOPOW He COOTBETCTBYIOT YKa3aHHbIM B pasfene 3 HacTosLlwero PykoBoacTBa Mo JKc-
nnyatauuu.

3anpelyaeTca NpoBefeHre CBapOUHbIX PaboT 1 paboT Cc orHeM B HeMoCpeaCTBEHHOM 6u-
30CTV OT HarpeBaTesibHbIX Kabenen, UTo6bl MCKMIOUYUTL BO3AEeCTBIE TeMMepaTypbl, npe-
BbILLIAKOLEN MaKCUManbHO gonycTumyto (cm. MpunoxeHme 1 HacToAwero PykoBoacTsa
no sKcnnyaTaumm).

HarpeBaTenbHblii Kabenib He foMKeH NnoaBepraTbCcA BO3AENCTBUIO TemnepaTypbl Bbille
MaKCMMasibHO JOMYyCTMMOW, YKa3aHHOW B TEXHUYECKUX XapaKTePUCTNKaX HarpeBaTesib-
Horo kabens (cm. npun. 1, HacToswero PykoBoacTsa no skcnnyatauum). Hanpumep, npu
nposefeHnn paboT no nponapke Tpybonposoaa.

Bo Bpemst MOHTaa 3anpeLiaeTcs OCTaBNsATb 6e3 3a/1eN0K KOHLbl HarpeBaTeNlbHOro Kabens,
BO M36exaHve nonagaHna Bnarv Ha CaMoperynvpyoLLyoCca MaTpULy HarpeBaTeNbHOro
Kabens.

[Ona obecneyeHns 6e30TKa3HOW PaboTbl HarpeBaTeNbHOroO Kabess 1 BbIMOJIHEHUS BCEX
HOPM 1 TPeboBaHMI No 6e30MaCHOCTN HEOOXOANMO UCMOMNb30BaTb OPUTMHANIbHbIE KOM-
nnektylowme, pekomeHgyemblie OO0 OKB «famma» (MofpobHoe onuncaHre akceccyapos
N KPeneXXHblX 3/1IeMEHTOB MOXHO HalTUN Ha caiTe Www.sst-em.ru).

MprMeHeHne ¢ HarpeBaTeNbHbIMK KabenAamy KOMMAEKTYOWMNX CTOPOHHMX NPOV3BOAM-
Teslel ABNAETCA OCHOBaHMEM AA NpeKpaLleHNa rapaHTUn.

[na Toro, yTo6bl NPaBUSILHO YCTAHOBUTb aKceccyapbl U KperexHble 3/1eMeHTbl, BHUMa-
TeSIbHO NPOYNTANTE MHCTPYKLMK, NPpUNaralomecs K KaxKaomy U3fenuio.

Mpwu MmoHTaxe Kabena mapku CTE 3anpeLaeTca MCNONb30BaTb 3KpaH HarpeBaTeNbHOro
Kabena 1 JOPOXHYIO CeTKY, Ha KOTOPOI OH 3aKpenseH, B KauecTBe 3a3eMunTens.

Mpn moHTaxe kabena mapkn CTE He fonyckaeTcAa HacTynaTb Ha HarpeBaTesbHbIN Ka-
6enb, CTaBUTb Ha HErO MHCTPYMEHT, OCHACTKY, ApYrue TsXenble NpeaMeTbl v NpeaMeTbl
C OCTPbIMY Kpasamu. ina npefoTBpaLLeHNs MeXaHNYeCKoro NoBpeXXaeHna npy packnag-
Ke 1 3aN1BKe HarpeBaTeNnbHOro Kabensa CTAXKOM MCNoNb30BaThb rnagkue gowatble uim
daHepHble WUTbI, KOTOPbIe YKa[blBaTb TOJIbKO Ha MIIOCKME YYaCTKM CEKLUIA (CM. puC. 5).
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9. TPAHCNMOPTUPOBAHUE, XPAHEHUE N YTUNU3ALNA

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

Kabenb fonyckaetca nepeBo3nTb BCEMU BMAAMU KPbITbIX TPAHCMIOPTHbIX CPEACTB, B CO-
OTBETCTBUM C MpaBuUami NepeBO30K rpy30B, AeNCTBYOWUMY HA TPAHCMOPTe AAaHHOMO
BMAa.

YcnoBuA TPaHCNOPTMPOBaHNA B YaCcTy BO3AENCTBISA KNMMaTUYecknx GakTopos — 4 (?K2)
no MOCT 15150-69.

YcnoBsua TPAHCNOPTUPOBAaHUNA B 4acCTu BO3A€V|CTBV|F| MexaHn4yeckunx d)aKTOpOB -
«C» no FOCT 23216-78.

Ycnosua xpaHeHnA kabenern 1 KOMNIEKTOB B YaCTN BO3ENCTBUA KNMMaTUYeCKnX GpaKkTo-
poB —2C no INOCT 15150-69. XpaHeHre fOMKHO OCYLIECTBNATLCA B 3aKPbITbIX UV APY-
rMX NOMeLLEeHNAX C eCTECTBEHHON BEHTUNALMIA, 6e3 NCKYCCTBEHHO Perynmpyemblx K-
MaTUYEeCKMX YCOBUIA Npu TemnepaType oT MUHYC 50 ao 40 °C. CpoK XpaHeHUA B JaHHbIX
yCNOBUAX — 7 NeT.

MuHUManbHbIN fruameTp n3rmba Kabensa npy NPov3BOACTBE U XpaHeHun — 150 MMm.

Mpy XpaHeHWM K TPaHCMOPTUPOBaHWMM Kabens, BO K3bexaHue nonajaHus Brarv
Ha OMyeTKy U CaMoperynupyoLlyloca MaTprly HeobXOAUMO MCMOoNb30BaTb 3adesnKy
U3 TepMoyCaxnBaemol TpybKm, obecneunBaoLLyo repMeTUYHOCTb.

ByxTbl Kabenelt [OMKHbI ObITb YNakoBaHbl B MHAMBUAYaNIbHYIO YNAKOBKY, He JornycKa-
IOLLYI0 NPOAOJIBHOTO 1 MOMEPEYHOro CAAaBMBaHMA. YNakoBaHHble 6yxTbl fJonycKaeTca
TPaHCMOPTVPOBATL B YHNBEPCANIbHBIX KOHTEMHEPAX U B KAPTOHHbIX KopobKax. [Mpun xe-
Ne3HOJOPOXKHBIX NepeBo3Kax creflyeT NPUMEHATb AePEBAHHbIE ALLUKN.

Mpw xpaHeHUn B MHAWBUAYaNIbHOWN 3aBOACKON YNaKoBKe, Kabenu AomkHbl ObiTb 3aLym-
LeHbl OT BO3AENCTBUA MPAMbIX CONHEYHbIX NyYeit, BNaru, MexaHnyecknx Bo3aencTeuni,
napoB KM1COT, Wenoyen 1 ApYrnx arpeccMBHbIX Cpes.

Martepuanbl KOHCTPYKUMU Kabenel npu yCTaHOBIIEHHOWN TemnepaTtype WX XpaHeHus
1 3KCMyaTaumm He BblAeNAT BPeHbIX NPOAYKTOB B KOHLEHTPALMAX, ONacHbIX AnA op-
raHvu3Ma YenoBeKa 1 3arpA3HALLMX OKPYXKaloLLyto cpesy.

Kabenu n ux ynakoBKy yTUAM3MpPYIOT C UCMOJIb30BaHNEM SKOJSTOTYecKmn 6e3onacHbix me-
TO[0B B COOTBETCTBMU C TPe6OBaHNAMYM 3aKOHOAATENbCTBA CTPaHbl, B KOTOPOI1 OCYLLecT-
BNiAeTCA peanv3aums.

10. TAPAHTUMHDbIE OBA3ATENIbCTBA

M3roTtoBuTenb rapaHTpyeT COOTBETCTBME U3LENNA TEXHNYECKNM XapaKTeprCTKaM, yKa3aHHbIM
B PyKkoBO/CTBE NO 3KCMyaTauum.

FapaHTUIAHbI CPOK HA HarpeBaTesibHble Kabenu coctaBnAeT 7 (cemb) NleT € AaTbl NPogaXu
n3genus, Ha KomniekTbl — 1 rog,.

10.1

12

rapaHTVIﬂ N3roToBuTena npegycmatTpuBaeT 6ecnnaTtHbIn PEMOHT n/nnn 3amMmeHy nsgenua
B TeuyeHne Bcero FapaHTMﬁHOFO CpOKa npun co6moneH|/||/| alegyrwnx yCﬂOBI/II7I2

- n3fenme NCnosb30Basoch MO Ha3HAYEHMIO;

— MOHTaX 1 3KCMnyaTauma N3genmna ocyLecTBaANNCh B COOTBETCTBUM C PyKoBOACTBOM
no 3KCnyaTaunmu;

— n3[enmne He MeeT MeXaHNYeCKnX NOBPEXKAEHNIN, ABUBLUMXCA MPUYNHON HeMcnpas-
HOCTel1 (B TOM YMCIe, HO He OrpaHNYMBaACh: NonagaHne XnaKocTen, HaAnoMbl, CKO-
Nbl, TPELWWHbBI B U34eNWK, Cfiefibl BO3AENCTBMA Napa 1 Npou.);

— cobntopeHbl Npasusa 1 TpeboBaHMA NO TPAHCMOPTUPOBKE 1 XPaHEHNIO N3Aenns;

— 3anosnHeH MapaHTuiHbIA cepTudurKart (MprnoxeHne 4 K PykoBoaCTBY Mo KCnyaTaumm);

- B [punoxeHune 2 PykoBoACTBa NO SKCrJTyaTaumy BHECEHbI JaHHbIE O MOHTaXe Harpe-
BaTeNbHbIX Kabene.



10.2 Ecnm B MOMEHT OMarHoCTKM Wiam nocsie eé npoBeaeHns GyaeT YCTaHOBMIEHO, UTO Ka-
Koe-nmbo 13 nepeurciieHHbIX yCnoBuiA He cobniofeHo, MrotoButenb nnm ero npeacTa-

BUTEJIb BMNpaBe OTKa3aTtb B FapaHTI/IVIHOM O6CJ'Iy)KVIBaHVII/I, BbljaB COOTBETCTBYHWOLLEE 3a-
KnoyeHue.

10.3 WU3penue cHUMaeTcA € rapaHTUK 1 6ecnnaTHbIi PEMOHT/ 3amMeHa U3[ennsa He NPouns- Py C
BOAUTCA B ClIeAyIOLWMX Cly4vanx:

— NCTEK CPOK rapaHTnun;

—wn3penue 6bino NOoBPEXAEHO MNMPU TPAHCNOPTUPOBKE Modcie NoslyyeHnAa ToBapa (xpa—
HEeHWNWN, eCnun n3genne He sBBOAUIOChH B aKcnnyaTauwo), nnn HapyleHbl npaBnia MOH-
TaKa M 3KcnnyaTaynn, TOaHCMOPTUPOBKN U XPaHEHUA;

— NoBpeXxAeHNs, BbI3BaHHbIE CTUXIMEN, MOXaPOM 1 APYrMiy BHeLWHUMI GakTopamu,
KNMMATUYECKMU U UHBIMU YCITOBUAMU U AeNCTBUAMU TPETbUX NNL;

— ObIIN HapyLUeHbl YCNIOBWA rapaHTUIHbIX 06A3aTeNIbCTB, UTO B KaXK/AOM KOHKPETHOM
cnyyae onpefenaeT TeXHUYeCKUiA cneuyanucT V3rotoButensa nnm ero npeactaBuTenb;

- V3[enve MeeT CfieAbl MOCTOPOHHErO BMELLATENbCTBA UM Bbifla MOMbITKA HECAHKLK-
OHMPOBAHHOIO PEMOHTS;

— n3genne nmeet MexaHmnvyeckne noBpexxaeHunaA: CKoJbl, Tpew Hbl, BMATUHbI, Pa3pPbiBbl,

LapanviHbl 1 Ap., MONyYeHHble BCIeACTBUE YAAPOB, NafeHUn nmbo apyrnx MexaHuye-
CKNX BO3ENCTBUN;

— HapyLlweHbl Tpe6OBaHVIH PyKOBOﬂCTBa no 3KCrlyataunn Ha nsgenne;

- B MpunoxeHus 2 n/vnn 4 K PykoBO4CTBY MO SKCMnyaTaumm 6biny BHECEHbI MCMpaBe-
HUA, HE 3aBEPEHHbBIE NEYATbIO U MOAMMCHIO YNOAHOMOYEHHbIX JINL MOHTaXXHOW opra-
HM3aLMK 1 MPOAABLIA COOTBETCTBEHHO.

104 Bo Bcex cnyvasx, Korga usgenve He NOAJIEXUT rapaHTUAHOMY PEMOHTY, MOXeT ObiTb

paccmMoTpeH Bonpoc 06 ero njaTHOM PeMOHTe, Mo yCMOTpeHuto 3rotoBuTena nnv ero
npepcTaBuTeNA.

10.5 W3rotoBuUTenb nnm ero NpeacTaBuTeNb, HA MPU Kak1X YCIIOBUSAX HE HECYT OTBETCTBEHHO-
CTV 3a Kakon-nnbo yuepb (Bknouas Bce, 6e3 NCKNoueHus, cydan notepu npuobinen,
npepbiBaHNA AENOBON aKTUBHOCTY, MO0 APYrrX AEHEXHDBIX NOTEPD), CBA3AHHDIN C UC-
NosIb30BaHMEM WY HEBO3MOXKHOCTbIO NCMOMNb30BaHWsA KyrnieHHOro nsgenusi. B nio6om
C/lyyae maTeprianbHOe BO3MELLEHUE, COMMAcHO JaHHbIM rapaHTUHbIM YCIIOBUSIM HE MO-
XKET NPeBbIWaTb CTOMMOCTY, GaKTUYECKUN YNauyeHHON MOKynaTesieM 3a u3genve uam
efuHNLY 060py0oBaHMS, MPUBEALLYIO K YObITKaM.

10.6 TapaHTUIAHBIN CPOK Ha 3aMEHEHHbIE KOMMOHEHTbI 134eNnA NCHNCIAETCA B COOTBETCTBUN
C O6WMM rapaHTUNHBIM CPOKOM Ha n3genue B LUenom (B YacTHOCTYW, He MpoasieBaeT
N He BO306HOBMAET MCUMCIEHME OBLEro rapaHTUINHONO CPOKa Ha 13aenvie B Lesiom).
3ameHa Nto60o YacT U3aenna B TeYeHre rapaHTURHOTO CPOKa He NPoA/eBaeT ero.

10.7 [ns UCNOSIHEHUA FapaHTUIHbBIX 06A3aTENbCTB M3roToBUTENIO MK €r0 NPefCcTaBuTeNio
HeoOXOAMMO HanpaBuUTb cleaytoLre JOKYMEHTbI:

- nacnopT Ha n3genvie co wramnom OTK (1nm ero Konuto, 3aBePeHHyI0 NevaTbio NPofJaBLa);
— 3aMoIHEHHOE NPUIOXKEHNE 2;
- B C/lyyae NpofAaxm n3aenus Gpranyeckomy iy — 3arnosiHeHHoe MNpunoxexve 4;

— NpeTeH3uIo NOoKynaTens C yKasaHnem XapakTepa HencnpaBHOCTY 1 YCIOBUIA SKCMTY-
arauyuu;

— AOKYMEHT C YKa3saHneM faTbl NpoAakun.
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11. CBEAEHA O CEPTUOUKALUN

CBYAEeTeNnbCTBO O TMMOBOM 0f0bpeHun Poccuiickoro Mopckoro
Perncrpa Cygoxopactea N2 22.44.01.02659.120

CepTnduKaT COOTBETCTBMA TPEOOBAHNAM TEXHNYECKOTO
pernameHTa TamoxeHHoro cotoza TP TC 012/2011

«O 6e3onacHocTV 060pyaOBaHUA ANA PaboThI

BO B3pbiBOOMNacHbIx cpegax» N EASC RU C-RU.
AX58.B.03548/23

[Heknapauus o cootBeTcTBUN TpeboBaHuam TP EASC 037/2016
«O6 orpaHMYeH NPYIMEHEHUS OMACHbIX BELLEeCTB
B U3[ENNAX SNEKTPOTEXHUKMN 1 PafVNO3NEKTPOHNKN»

EASCN RU [-RU.PA08.B.64857/22.
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MPUNOEHUE 1

Tabnuya 4
- 3
3 < H
€ 2 S |g |8 p
¢ " s 2 I3 2 P Ay npepenbHas PYC
2 - = ] = NHa Kabener B 3aBUCMMOCTI
o = = ] s © § an
° - = o = - H 5 v sY g -9 H OT TVNa aBTOMAaTNYECKOro
5 88| 84 2 ESEQ Ead| § g © BbIKNlO4aTens NUTaHuA, M
S | IS s EEEsS | Ye| & sV | g
o a 2T F sSag@ e 8 o° | 2
e 5| §¢ o sX<5| o®m > Fe| &
c 8 3| £x s FEos | Xa | S S¥| o
£2 | 55| SE5| & |¢s3%|¢E|§_|§E|¢
© = 5 0 c T © oV m © = S s S5 s
=z 22| 28| & | S2g88|Sg|SE|S2| gy |6 |T0A|16A]20A 3241 40A
10 8 14 18 - - -
0 8 12 18 - - -
12HTB24 12
20 | 6 | 12|16 | - | - | -
40 | 6 | 10| 14| - - -
_A0*
24 | 125 | 65/85 | 100 | 25 | 60" TG T g 12l - | - | -
0 4 8 12 - - -
17HTB24 17 20 2 5 10 - ~ ~
40 | 4 | 6 | 10| - | - | -
10 - 130 | 130 | 130 | 130 -
0 - 123 | 123 | 125 | 125 -
T0HTM2 10 -10 - 116 | 116 | 120 | 120 -
-20 - 110 | 110 | 110 | 110 -
230 | 0,56 65/85 100 25 -60*
-40 - 75 90 90 90 -
10 - 120 | 120 | 120 | 120 -
15HTM2 15 -20 - 85 85 85 85 -
-40 - 60 65 65 65 -
10 - 130 | 160 | 160 | 190 | 200
0 - 115 | 155 | 155 | 180 | 185
T0HTA2 10
-20 - 920 140 | 140 | 170 | 170
-40 - 70 115 | 115 | 140 | 140
10 - 120 | 150 | 150 | 175 | 180
0 - 110 | 145 | 145 | 160 | 160
15HTA2 15
-20 - 85 140 | 140 | 140 | 140
-40 - 65 90 90 100 | 100
10 - 90 | 140 | 140 | 160 | 160
0 - 75 125 | 125 | 140 | 145
20HTA2 20 230 1,00 65/85 100 25 -60*
-20 - 65 110 | 110 | 120 | 120
-40 - 50 80 80 90 90
10 - 55 90 90 | 140 | 140
0 - 45 80 80 | 125 | 125
25HTA2 25
-20 - 40 65 65 95 95
-40 - 30 50 50 70 70
10 - 40 65 65 115 | 115
0 - 35 60 60 105 | 105
30HTA2 30
-20 - 30 50 50 80 80
-40 - 25 45 45 65 65
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Tabnuya 4 (npopomkeHme)

= '3
H < H
© 2 S |8 |2 P an
¥ s ] = E > ] : gy = LA TR SR
° H S % 2 E g ANnHa Kabenen B 3aBUCMMOCTN
° - = o = - H 5 v sY g [-% S OT THNa aBTOMaTNYeCKOro
H 88| 84 2 ESER Ead| § g © BbIK/IIOYMATENsA NUTAHNA, M
S | IS s EEEsS | Ye| & sV | g
o a 2T F sSag@ e 8 o° | 2
s 5| §¢ @ sX~6| om | Fe| &
o @ 0| £ % s FSesS | Zo| £ £%¥| o
£2 | 55| SE5| & |¢s3%|¢E|§_|§E|¢
F= 2 c T s 9o m s = S s s =
S% | 28|23 & |25 |28 | S5 28|y |0 |0r]1n 2n A 40
10 - 130 | 205 | 205 | 210 | 210
0 - 115 | 190 | 190 | 205 | 205
T10HTP2 10
-20 - 90 | 160 | 160 | 205 | 205
-40 - 70 125 | 125 | 160 | 160
10 - 120 | 170 | 170 | 185 | 190
0 - 107 | 160 | 160 | 185 | 190
15HTP2 15 -10 - 96 | 150 [ 150 | 175 | 175
-20 - 85 140 | 140 | 165 | 165
-40 - 65 115 | 115 | 130 | 130
10 - 90 150 | 150 | 190 | 190
0 - 80 | 140 | 140 | 175 | 175
20HTP2 20
-20 - 65 105 | 105 | 135 | 135
-40 - 50 85 85 110 | 110
230 1,25 65/85 100 25 -60*
10 - 65 105 | 105 | 155 | 155
0 - 56 94 94 | 145 | 145
25HTP2 25 -10 - 48 82 82 135 | 135
-20 - 40 70 70 | 130 | 130
-40 - 30 55 55 90 90
10 - 45 85 85 120 | 120
0 - 40 75 75 115 | 115
33HTP2 33
-20 - 35 60 60 | 100 | 100
-40 - 25 50 50 75 75
10 - 35 70 70 | 100 | 100
0 - 35 60 60 90 920
40HTP2 40
-20 - 30 45 45 75 75
-40 - 25 40 40 65 65

* [Ina ncnonHeHna AT MUHVManbHaa TemnepaTypa MOoHTaxa MuHyc 30 °C.

YKa3aHHble HarpeBaTesibHble Kabenin JOMmKHbI 6biTb 3allLLEeHbl aBBTOMATUYECKMM BbIKJloUaTeNeM C XapaKTepUCTUKOW
cpabatbiBaHusa C no MOCT IEC 60898-1-2020.
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MPUNOEHUE 1

Tabnuya 4 (npopomkeHne)

- 3
3 & H
© e © [ g .
¢ " s 2 I3 2 P Ay npepenbHas PYC
2 - = ] E‘ NHa Kabener B 3aBUCMMOCTI
o = = ] s © § an
° - = o = - H 5 v sY g -9 H OT TVNa aBTOMAaTNYECKOro
5 88| 84 2 ESEQ Ead| § g © BbIKNlO4aTens NUTaHuA, M
S | IS s EEEsS | Ye| & sV | g
] a a T F3 sSg8 =] @ °, >
£ | 55| 5¢| o | 3¥35| 6K 2 | kS| &
© @ o| £ X% s FSesS | Zo| £ £%¥| o
T3 | 22| 25| § |ygB%|g¥|§ |EE| ¢
8% g 35| 7 | 5283|535 | Ez| E5| 5. 6 |10a]16n20n 320 ] 20n
=g |z |z2| & |=SE88|=g|sSs|sS2| ey
10 6 9 14 - - -
12HTB12 12
-20 3 6 8 - - -
12| 125 | 65/85 | 100 | 25 | 60" T T 5 [0 | - 1 - | -
17HTB12 17
-20 3 5 7 - - -
0 - |5 -|-1]-1]-
TOHTM1 10
20 | - [ 38| - | - | - | -
110 0,56 65/85 100 25 -60*
0 - 3| -|-1]-1]-
15HTM1 15
2 | - |26 | - | - | -1 -
10 - 55 76 - - -
TOHTA1 10
-20 - 36 56 - - -
10 - 52 68 - - -
T15HTA1 15
-20 - 29 39 - - -
10 - 39 55 - - -
20HTA1 20 110 1,00 65/85 100 25 -60*
-20 - 21 29 - - -
10 - 30 41 - - -
25HTA1 25
-20 - 16 23 - - -
10 - 22 35 - - -
30HTA1 30
-20 - 10 20 - - -
10 - - 102 | 102 | 102 -
10HTP1 10
-20 - - 61 82 97 -
10 - - 72 81 81 -
15HTP1 15
-20 - - 41 55 80 -
10 - - 58 70 70 -
20HTP1 20
-20 - - 30 40 57 -
110 1,25 65/85 100 25 -60*
0 | - - | 44| 58| 63| -
25HTP1 25
-20 - - 25 35 52 -
10 | - - | 35| 45 | 54 | -
33HTP1 33
-20 - - 22 29 42 -
10 - - 28 36 45 -
40HTP1 40
-20 - - 15 23 36 -
10 - 31 50 62 84 -
0 - 29 47 59 80 -
90CTE2 50%* | 230 | 2,00 80/100 100 30 -30
-20 - 26 42 53 74 -
-40 - 25 40 50 69 -

** 90 Bt/m npu 0 °C B 6eToHe
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Tabnuya 4 (npopomkeHme)

- 3
3 < H
© e © [ g b aa
] s s 9 s & e v AyemMad npea
° s o 5 g g 5 3 ANVHa Kabenen B 3aBMCMMOCTI
° - = o = = H 5 v sY g -9 H OT TVNa aBTOMAaTNYECKOro
5 88| 84 2 EEEg | Ed| § g © BbIKNlO4aTens NUTaHuA, M
3 o o 0 S S8 | vl 8
H s ES| § | EEs3| 25| ® =Y £
g g| 85| £ | s§=2E| 5F| = Ee| E
s 8| 8| S | PEos | xa | £ S¥| a3
o z & H ;8Fr0 | gu | S Sc| @
gs g 32| v | $88F| ¥E|E_|E:| €
] 5 O ] o Ss| So
S% | 28|23 & |25 |28 | S5 28|y |0 |0r]1n 2n A 40
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTC2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTC2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 | 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTC2 24
-20 - 80 | 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 | 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTC2 30 230 | 1,25 120/210 240 25 -60
-20 - 70 | 100 | 105 | 125 -
-40 - 63 20 95 105 -
10 - 68 95 100 | 115 -
0 - 67 98 102 | 110 -
37BTC2 37
-20 - 65 95 | 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTC2 45
-20 - 45 75 77 95 -
-40 - 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTC2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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MPUNOEHUE 1

Tabnuya 4 (npopomkeHme)

<
5 & S
2 o § | | B
g ~ S H 3 2 P Ay npepenbHas PYC
° § Sz ] 2 E H ANvHa Kabeneii B 3aBUCMMOCTI
H - E o = 555y | =¥ ¥ Q H OT TVNa aBTOMaTNYeCKOro
H 55| 84| & c5Eg| Eag| S g © BbIK/IIOYaTeNsA NUTaHUA, M
: B S va | & V| a
5 ;| 55| § | EEEZ| > 25
5 | Zg| 23| % |cScEE|Ep|§ | &% (¢
& S| 8¢ ] s =6 | om| = Fe| &
@ o| 2% s FEos | o | S S¥| o
Sao H & H Ok o ] 8| @
g8 (55| E2| ¢ |gs535|fE|E.|E:z|¢
s 5 S O ] ] S = So
% |22|2¢| & |S28R| SR SE|S2| @y | O TN OA0R AT
10 - 84 | 135 | 169 | 210 -
0 - 77 125 | 154 | 210 -
8BTX2 8
-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 | 125 | 154 | 205 -
0 - 70 115 | 140 | 205 -
15BTX2 15
-20 - 62 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 102 | 145 -
0 - 46 75 92 145 -
30BTX2 30 1,25
20 | - |40 ] 70|82 [1a5]| -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTX2 45 230 205/250 260 25 -60
-20 - 30 50 62 | 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 90 -
0 - 28 45 56 90 -
60BTX2 60
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
80BTX2 80
-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
2,00
10 - 20 35 45 70 -
0 - 18 33 41 66 -
95BTX2 95
-20 - 16 31 35 60 -
-40 - 14 25 29 50 -
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Tabnuya 4 (npopomkeHme)

- 3
3 & H
© e © [ g b aa
] s s 9 s & e v AyemMad npea
° s o 5 g g 5 3 ANVHa Kabenen B 3aBMCMMOCTI
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5 88| 84 2 EEEg | Ed| § g © BbIKNlO4aTens NUTaHuA, M
a ] (] LU s va =4 () [-%
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g g| 85| £ | s§=2E| 5F| = Ee| E
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=z 22| 28| & | S2g88|Sg|SE|S2| gy |6 |T0A|16A]20A 3241 40A
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTCe2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTCe2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTCe2 24
-20 - 80 | 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 | 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTCe2 30 230 1,25 150/250 250 25 -60
-20 - 70 | 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 100 | 115 -
0 - 67 98 102 | 110 -
37BTCe2 37
-20 - 65 95 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTCe2 45
-20 - 45 75 77 95 -
- 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTCe2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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MPUNOEHUE 1

Tabnuya 4 (npopomkeHme)

<
5 & S
2 o § | | B
g ~ S H 3 2 P Ay npepenbHas PYC
° § Sz ] 2 E H ANvHa Kabeneii B 3aBUCMMOCTI
H - E o = 555y | =¥ ¥ Q H OT TVNa aBTOMaTNYeCKOro
H 25| 8| &8 | E5Ec| Ea| § g © BbIK/loYaTeNs NUTaHNA, M
: B S va | & V| a
5 ;| 55| § | EEEZ| > 25
5 || 23| 2 |sshE|sp|8 |E%|c
& G| 8¢ o s =6 | om| = Fe| &
@ o| 2% s FEos | o | S S¥| o
Sao H & H ;S kO ] 8| o
g8 (55| E2| ¢ |gs535|fE|E.|E:z|¢
Q5 S © ] ] S = S0
Sf |22 28| & SBR[ SR |SE|S3| 8y | A |TA[TOAA]A T4
10 - 84 | 135 | 169 | 210 -
0 - 77 125 | 154 | 210 -
8BTXe2 8
-20 - 68 110 | 134 | 210 -
-40 - 57 90 112 | 190 -
10 - 76 | 125 | 154 | 205 -
0 - 70 115 | 140 | 205 -
15BTXe2 15
-20 - 62 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 102 | 145 -
0 - 46 75 92 145 -
30BTXe2 30 1,25
20 | - |40 ] 70|82 [1a5]| -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTXe2 45 230 250/250 260 25 -60
-20 - 30 50 62 | 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 920 -
0 - 28 45 56 90 -
60BTXe2 60
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
80BTXe2 80
-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
2,00
10 - 20 35 45 70 -
0 - 18 33 41 66 -
95BTXe2 95
-20 - 16 31 35 60 -
- 14 25 29 50 -
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Mapka camoperynupyiouierocs

o
HarpeBaTe/ibHOro Ka6ens e HCEKIa
7] p conpor nsonauuu,
Homep MOwm - m, (Hopma R _>10°)
o .
R P or| 'isl(a OTA:::: M mrps::;;::lbuou
P P ! no npoekTy Mexpy TokoBeay-  Mexpay onnérkoin
WMMU Kunamm 1 KOHTYpOM
W ONNETKOMN 3asemneHunsn
OcmoTp 1 npoBepka
CoOnpoTUBNEHMA
nsonayuu - B -
HarpeBaTesbHOro
Kabens nepep
npoKnagKom
1
N3meperune 2
conpoTuBneHus
n3onAaumK nocne
YCTaHOBKM 3
COeAVHUTENbHbIX
KOMMNEKTOB / KOHLEBbIX
3af1enoK 4
5
1
N3mepeHne 2
conpoTuBneHuna
n3onAumn nocne
yCTaHOBKM 3
Tennonsonaunmn
HarpeBaTenbHOro
kabens 4
5

D,OKyMEHT O fonycke K nposefeHno pa60T
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MPUNTOMEHUE 2

CBepieHNA 0 MOHTaXe HarpeBaTeJibHOro Kabens

Tabnuya 5
Homep Homep anviHb! Konunuyecteo,
6apa6aHa/6yxTbl Ha 6apa6aHe M PYC
Tabnuya 6
MpoussoauTenn pa6bor
Oco6ble 0OTMeTKMN
Thn anexTpo- Aara (0 coegMHeHNU, peMOoHTe
M3MepuTenbHoro —criepyiowein AP. OnepaLusAX ¢ HarpeBa-
06opyAoBaHa DOBCDXY TenbHbIM Kabenem)
®.N.0. Moanuce, pata
OpraHu3auma-npon3BogMTeSlb MOHTaXKHbIX PaboT
HauMeHOBaHVe opraHunsauum pata O.MN.0. nognucs

Lramn opraHusauun
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NMPUNOXKEHUE 3
Tabnuya 7

OnucaHne OTKa3oB
1 NoBpeXAeHuni

Bo3MOXKHbIe NPUYNHbI 0TKa30B
1 NOBpeXAeHN

Cnoco6bl ycTpaHeHNs OTKa30B U NOBPEXAEHUN

CpabatbiBaeT
aBTOMaTUYeCKn
BbIK/IOYaTeNb

[nunHa Kabena 6onblue
MaKCMManbHO AOMYCTUMOIA

TemnepaTypa BKNIOYEHNA HUXe
npefycMOTPEHHOW NMPOeKTOM

KOpOTKOe 3aMbliKaHVe Ha 3eMJio B:

a) Touke NogBoAa NUTaHUs

6) MecTe coeguHeHunn /
pasBseTBneHus

B) MOBPEXAEHHOM
HarpeBaTeNibHOM Kabene

r) KOHLEBO 3agerke

[LedekT aBTOMaTMUYECKOro
BbIK/lOUaTens

YMeHbLWUTb JSIMHY HarpeBaTenbHOro Kabens

1 KaXKayto 06pa3oBaBLUyoCs YacTb 3anuTaTb
OTAENbHbIM aBTOMATUYECKUM BbIKNloUYaTenem nunm
TUMN N3MEHUTb aBTOMATNYECKOTO BblKNlovaTena
cornacHo lNpunoxeHuio 1. icnonb3oBaHne
aBTOMaTUYECKNX BblK/touaTene C HOMUHaNbHbIM
TOKOM cpabaTbiBaHUA 60OMbLLE 3HaYeHUs, YKazaHHOro
B MpunoxeHun 1, 3anpeLueHo.

a) YMeHbLWWTb ANIVHY HarpeBaTenbHOro Kabensa n
Kaxay'o 06pa30oBaBLLYyIOCA YaCTb 3annTaTh OT-
AeNbHbIM aBTOMATUYECKUM BbiKloYaTenem unm
V3MEHUTb TUM aBTOMATNYECKOrO BbIKJIloYaTens co-
rnacHo Mpunoxenuto 1. icnonb3osaHre aBToMa-
TUYECKIX BbIKNoYaTene C HOMMHaIbHbIM TOKOM
cpabaTbiBaHKA 6onblue B 3HaUEHWA, yKazaHHOTO
Mpunoxerun 1, 3anpeLyeHo;

6) Moporpetb ob6orpeBaemyto MOBEPXHOCTb
BHELLHMM NCTOYHIKOM Tenna o TemnepaTypbl
BKJIIOUEHUA NPeflycMOTPeHHON npoekTom. Bo Bpe-
M MOAOrpeBa TemnepaTypa HarpeBaTeibHoro
Kabena He AO/MKHa NPeBbILIAaTb MAKCUMaNbHO
AOMyCTMYIO TeMNepaTypy SKCryaTauum noa Ha-
npsixeHviem, yKasaHHyto B Mpunoxernu 1.

HaiiTvi 1 ycTpaHuTb MecTo 3amblKaHus
1) MpoBepbTe NPaBUIbHOCTL MOHTaXa:

a) B TOuKax NoABoja NUTaHNA K HarpesaTesfibHOW
ancTeme;

6) B MeCcTax CoeaviHeHus / pa3BeTBNeHNs
HarpeBaTe/lbHbIX Kabenen N KOHLEBbIX 3af1€OK.

2) MpoBepbTe HarpeBaTesbHbI Kabenb Ha NpeameT
ero noBpexaeHus:

a) Ha PpnaHuax, 3afBYKKax, onopax;

6) Ha yuacTKax, rae NpPOBOAUINCH PEMOHTHbIE
paboTbl My 06CyKMBaHe.

3) MpoBepbTe HET K CefOB NOBPEXAEHNA
TEennoun3onAuumM Tpy6bl MK 3aLUMTHOTO KOXYXa.

4) Ecnu B pe3synbTate BbINMOMHEHNA MYHKTOB 1,2
1 3 mecTo K3 He 6b110 06Hapy»KeHO, TO CBAXKMTECH
c npepactasutenamm OO0 OKB «famma».

3aMeHUTb aBTOMATMYECKUIA BbIK/loUaTenb
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Tabnuya 7 (npopomKkeHmne)

CpabatbiBaHuee Y30

K3 Ha 3emnio B:
a) TouKe NoABOAA NUTAHWA

6) mecTe coefiuHeHVs/
pasBeTBneHns

B) NOBPEXAEHHOM
HarpeBaTefibHOM Kabene

r) KOHLIeBOW 3aaenke

MpucyTcTBue Bnarv B:
a) CoeAVHUTENbHbIX KOPOOKax

6) MecTax coefiHeHus /
pasBseTBneHus

B) KOHLIEBbIX 3afieNKax

LedekT Y30

Hanti n yctpaHuTb mecTo 3ambikaHua (cm. n. A3)

BbiCyLInTb BNaXHY0 NOBEPXHOCTb

1 3arepmMeTn3NpoBaTh ee. [poBepnTb
COMPOTUB/EHVE U30MIALMUM HAarPEeBaTeNbHOIO Kabens
(BOMKHO 6bITb He MeHee 10° MOMeMm).

3ameHuTb Y30

Oborpes He paboTaeT

MpekpatyeHne NuTaHUA
HarpeBaTenbHOro Kabens:

a) cpabaTbiBaHVe aBTOMaTa
anekTpo3awuTbl unn Y30

6) ocnabneHne coeguHUTENbHbIX
Knemm

B) 06pbIB HarpeBaTeNibHOM
cncTeMbl (Hanprmep,
noBpexpaeHve Kabens)

Bblcokoe conpoTtusneHue:

a) Ha Knemmax coefInHUTEeNbHOM
KOpOG6KY

6) B MecTax cpalymBaHus/
pasBseTBneHus

Pene ynpasnsiowero tTepmocrara
B HOPMasIbHOM COCTOAHNN
paboTbl crcTembl paboTaet

M0 PeXUMY — <HOPMasnbHO-
OTKpbITas IorvKa

BoccTaHOBUTL Noaavy NUTaHKA:
a) cM. NyHKTbI AN b
6) 3aTAHYTb KNEeMMbl

Mpv cunbHOM HarpeBe KnemMm 1 (Unn) KOHTaKToB
B pe3ysnibTaTe BbICOKOrO CONPOTUB/IEHNA KOHTaKTa
3aMeHUTb KNIeMMbl 1 (UIN) KOHTaKTbI.

B) HalATN 06PbIB 1 BOCCTAHOBWTb HarpeBaTesibHyio
cncremy

Haiitn n yctpanntb npobnemy
a) 3aTAHYTb KIeMMbI
6) NPON3BECTN PEMOHT

Mpv cunbHOM HarpeBe KiemMMm 1 (M) KOHTaKTOB
B pe3ysnbTaTe BbICOKOrO CONPOTHB/IEHNA KOHTaKTa
3aMeHNTb KNIeEMMbI 1 (M11) KOHTaKTbI.

MepekoMMyTVPOBaTb B PEXUM «HOPMaJIbHO-
3aKpbiTas ormka»
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Tabnuya 7 (nponomKkeHmne)

Hu3kas Temnepatypa
Tpy6bI

HenpaBunbHasa ycTaBka
perynatopa TemnepaTypbi
(Hanpumep, TepmocTaTa)

BnaxHas Tennonsonauumn Tpy6Gbl

MoBpexaeHne HarpeBaTenbHOro
Kabens BcnencTeve
HernpaBWIbHOTO MOHTaa.

Hanpumep, MOHTaX Nponcxoamn:

a) Npu TemnepaTypax HuxKe
MWHVMAasbHON TeMMepaTypbl
MOHTaxa

6) C MeHbLUMM paanycom nsrnba
Kabens yem yCTaHOBNEHHbIN

HarpeBaTtenbHbiil Kabenb
nopBepranca BO3AencTBrIO
TemnepaTyp, NPeBbILIAIOLMNX
MaKCMManbHO AOMYCTAMYIO 1A
Hero TemnepaTypy aKcnayaTtaumm
nop HanpseHnem/6e3
HanpsxeHna

OwwnbKa Npv NPOEKTUPOBaHUN

BbicTaBWTb NPaBUIbHYIO YCTaBKY TeMnepaTypbl

Hanti n ycTpaHuTb NpUYmHbI BO3HUKHOBEHUA
BJlarv B TENI0M30ALUM TPYObI. 3aMEHNTb BNAXHYIO
TEeNNou3oNALIMIO Ha CyXyto, NPeABapuTeNbHO
NpoBepVB NPVCYTCTBME BNarv B KOMMNOHEHTax
CKUCTeMbl. B ciyyae npucyTcTBrA BRaru ycTpaHuTb
ee COrnacHo nMyHKTy b3.

3amMeHNTb HarpeBaTesbHbIN Kabenb

3ameHuTb Hal’peBaTeJ‘IbeII?l Kabenb

MpoBepnTb KOPPEKTHOCTb NCXOAHDBIX AaHHbIX ANA
NPOeKTNPOBAHNA 1 NPU HEOOXOAUMOCTN BHECTU
N3MeHeHus

26



MPUOXEHUE 4

FTAPAHTUNHDIN CEPTUOUKAT

PYC

CAMOPEIYNIUPYIOLUIACA HATPEBATE/IbHbIV KABE/Ib

MapKu - M.

Homep naptum, Hamd
yKasaHHbIN &) a6a|':a/ Homep gnuHbi Homep KonnuectBo,
Ha HarpeBaTe/IbHOM g Ha 6apabaHe oTpe3Ka M
Kabene YA
[ata npopgaxu LLitamn npoaasLa

noanucb

C Pykosodcmeom no 3kcnayamayuu u [lacnopmom 03HaKom/1eH.
C 2apaHmutiHbIMU yc108UAMU NPOU3800UMesis CO2/1acCeH.

K sHewHemy sudy u komniekmayuu usdenusA npemeH3uii Hem.

Mokynatenb

noanucb .1.0.

* [apaHmudiHbll cepmucbukam obs3amesieH K 3anosiHeHuto [Ipooasyom npu npooaxe
camopezynupytouje2oca HazpesamesbHo20 Kabess husudeckomy auuyy.
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NMAMATKA NPOAABLIA

1. Mpwn npopaxe 6apabaHa camoperynupymrLLerocs HarpeeaTenbHoro Kabens (6e3 oTMOTKM
1/vinn oTpe3Kn Kakom 6bl TO HM ObiNo ANUHBI) NpoaaseL 0653aH C TOBapOCONPOBOAUTENIBHOM
JOKYMeHTaLMeln nepefatb 3aKasumnKy CTONIbKO 3K3eMNAPOB PyKOBOACTBA MO 3KCMyaTauuu,
CKOJbKO AJINH HarpeBaTeNibHOro Kabena HaxoauTcs Ha 6apabaHe.

2. Mpwn npogaxe OTAENbHOWN AJIVHbI HarpeBaTeNnbHOro Kabena ¢ 6apabaHa npopasel K Kax-
LoV ANIViHe [OMKEH MPUIOXKMTb KONMI0 nacnopTa Ha 6apabaH, OoT KOToporo 6bifa oTMOTaHa
Z/NIVHa CaMOpPeryNpYIOLLErocs HarpeBaTeslbHOro Kabens. B konvu nacnopta He06x0AVMO Bbl-
UEPKHYTb ANNHDI, He NMOCTaBMfAeMble 3aKa3UMKy 1 3aBepuTb BHECEHHBIE N3MEHEHNWS NEeYaTblo
1 NMOAMNUCHIO MpoJaBLa.

3. B cnyuae Heo6xo4MMOCTV NPOAaXKM ANMHbI, He COBMaAaloLel ¢ nmetoulenca Ha 6apabaHe,
npopaBeL, JO/MKeH OTpe3aTb HEOOXOAMMOE KOJIMUECTBO HarpeBaTeNbHOro Kabena 1 3aluTnTb
€ro KOHLbl OT NMomnaAaHus Biary ¢ NoMOLLbI0 TEPMOYCaXXrBaeMblx Tpybok. CaenaTb Konuio na-
cnopTa Ha 6apabaH (nnm 6yxTy) OT KOTOpOro 6biia Npon3BefeHa OTpPe3Ka HarpeBaTeNbHOro
Kabens, BHECTV COOTBETCTBYIOLLME M3MEHEHVA B KOMMIO MacropTa 1 3aBepuTb KX CBOEN Nopa-
MUCbIO 1 NMeYyaTbio.

4. B cnyvyae npopaxu HarpeBaTesibHOro Kabensa 4yacTHOMy fuLy Heo6XoAMMO 3amosiHUTb
FapaHTUiHbIN cepTudumKat — MNMpunoxeHve 4 PykoBoacTsa Mo SKCnyaTauun.

BJIATOAAPUM BAC 3A MOKYMKY!
3a fONONHUTENBHOWN MHPOPMaLMEN 1 TEXHUYECKOW NMOAAEPKKOM 0bpaLLaiTeCh K MPOU3BOAMUTENIO.

MNMPOU3BOAUTE/b: OO0 OKB «famma» (BxoguT B K «CCT») POCCAA 141280, MockoBcKkas 0611,
r. iBaHTeeBKa, ®abpunyHbIi np-4, 4. 1, 34. 29 ABK, nom. 603;

+7 495 989-66-86; ¢ 8:30 go 17:30 Kpome cy660Tbl 1 BOCKPECEHDS.

info@okb-gamma.ru | www.okb-gamma.ru.

CBUAETEJIbCTBO O MPUEMKE

Camoperynupyowmeca HarpeBatenbHble Kabenu mapok HTB, HTM, HTA, HTP, CTE, BTC,
BTCe, BTX, BTXe c komnnektamum TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7

M3roTOBJIEHbI M UCMbITaHbI cornacHo TY 27.32.13-001-39803459-2016
1 NPU3HaHbl FOAHBIMY K SKCMTyaTauunm.

[ata nsrotoeneHuns 20 T Lramn OTK

[ata npogaxu 20 . LLtamn marasuHa
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INTRODUCTION

This Operating Manual is purposed for introducing design, technical characteristics and
operation principles of Self-Limiting Parallel Trace Heaters HTB, HTM, HTA, HTP, CTE, BTC, BTCe,
BTX, BTXe with kits TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7, and specifies rules of their
installation and operation. Please keep this Operating Manual during the whole system lifetime.
Please get acquainted with Operating Manual prior to installation.

1. PRODUCT INFORMATION

1.1 Manufacturer

OKB Gamma LLC (member of SST Group) u
RUSSIA 141280, Moscow Region, Ivanteevka, Fabrichny proezd 1, building 29, ABK, office 603

Tel./Fax: +7 495 989-66-86, e-mail: info@okb-gamma.ru; www.okb-gamma.ru

OKB Gamma LLGC, in an effort to satisfy the needs of its customers with the highest quality
and in full, has implemented and maintains an integrated management system certified by
the SGS certification body (JSC SGS Vostok Limited) in accordance with the requirements of
1SO 9001:2015, 1SO 14001: 2015 and I1SO 45001:2018.

1.2 Product description

Self-Limiting Parallel Trace Heaters (hereinafter referred to as Trace Heaters) HTB, HTM, HTA, HTP,
CTE, BTC, BTCe, BTX, BTXe intended for operation in ex-hazardous areas at operating voltage up
to 277 VAC at 50 Hz. Trace Heaters are used for:

- prevention of ice and snow layer formation at outdoor areas, roads, ramps, stairs, driveways;

- heating of pipelines, tanks, pump rooms floors, technological equipment;

- heating of drainage systems and roofing;

- application on ships and ships of mixed (river-sea) navigation, floating drilling rigs, offshore
fixed platforms for various purposes, offshore floating oil and gas production complexes,
offshore underwater pipelines and other offshore facilities;

- work as part of heating devices and appliances for various purposes.

Kits TKL, TKL/j, TKR, TKR/j, TKW, TKWY/j, TKT/M, CP-6, CP-7 (hereinafter referred to as kits) are

intended for termination and connection of Trace Heaters with installation wire, as well as for

connecting Trace Heaters to each other. Kits' composition differs and depends on their purpose
and used Trace Heater series.

1.3 Scope

Trace Heaters and kits are intended for operation in ex-hazardous areas of premises and outdoor
units according to Ex-marking as per GOST IEC 60079-14-2013 regulating the use of electrical
equipment in explosive gas atmospheres.

Kits and Trace Heaters compatibility is given in Table 1.
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Table 1

Trace Heater series

Compeatible kit

HTM, HTA TKL, TKL/j, TKT/M, CP-6
HTB, HTP TKR, TKR/j, TKT/M, CP-6
CTE TKT/M

BTC, BTCe TKL, TKL/j, TKW, TKW/j, CP-7
BTX, BTXe TKW, TKW/j, CP-7

2. CONSTRUCTION AND OPERATION PRINCIPLE

2.1 Construction

Trace Heater consists of the following elements (see Fig. 1):

e insulated heat-generating element (self-regulating matrix) with two parallel conductive

buswires inside;

o electrical shield in the form of tinned copper wire braid;
o thermoplastic elastomer or fluoropolymer outer jacket depending on a Trace Heater series.

Sheath

2.2 Operation principle

Tinned copper Insulation Self-regulating Buswires
wire braid matrix 0.56 - 2.00 mm?
(depending on
Trace Heater type) .
Fig. 1

Heat is produced as a result of electrical current flow between buswires through a self-
regulating matrix. The matrix changes its resistance depending on ambient temperature and
automatically adjusts heat output, i.e. with temperature rise the matrix resistance grows while
output is reduces and vice versa (see Fig. 2).

Buswires

Self-regulating matrix

COLD PIPE WARM PIPE HOT PIPE

Large number of Moderate number  Limited number of
conductive paths. of conductive conductive paths/
High heat output paths.
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Average heat Low heat output.

output.

Fig. 2



3. TECHNICAL DATA

Power supply

up to 277 VAC (110 VAC)*

Insulation electrical resistance

> 10® MOhm-m

Electrical shield (braid) resistance

<10 Ohm/km

Linear output

from 8 to 95 W/m depending on Trace Heater series

Ex-protection marking

Ex 60079-30-1 ICT6 Gb X for HTB, HTM, HTA, HTP, CTE

Ex 60079-30-1 IICT3 Gb X for BTC, BTCe

Ex 60079-30-1 IICT3 Gb X / Ex 60079-30-1 11C 240°C (T2) Gb X -
for BTX, BTXe, depending on the rated output

Ingress protection P67
Ambient temperature range -60 °C ... +50 °C
Lifetime 30 years

* power supply for HTB Trace Heaters is 12 VAC (24 VAC)

Trace Heater-specific information is given in Annex 1. Kits' operation temperature conditions

are given in Table 2.

Table 2

Kit name

Kit operation temperature

TKT/M, CP-6

from -60 to +110 °C

TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, CP-7

from -60 to +260 °C

An example of series code for Trace Heater HTM with tinned copper wire braid, thermoplastic

elastomer sheath, rated output of 15 W/m at voltage of ~230V:

Rated output 15W/m

(according to GOST 31610.30-1-2017)

Self-Limiting Parallel Trace Heater 15 HTM

Trace Heater series

Rated voltage: 1 - 110V, 2 - 230V
For HTB series: 12 - 12V, 24 - 24V

Electrical shielding: B - braid, A - Al/PET- tape with drain conductor

Outer jacket material: T - thermoplastic elastomer, P — fluoropolymer

Manufacturer has the right to modify Trace Heater’s construction and characteristics

without prior notice.
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4. EX-PROTECTION INFORMATION

4.1 Explosion protection of Trace Heaters is provided by performing their construction in
accordance with the requirements of GOST 31610.0-2019 (IEC 60079-0:2017).

4.2 Ex-protection of Trace Heaters is achieved by using a sheath (sealing insulation coating)
made of electrical insulating materials of group lIlla, with Comparative Tracking Index (CTI)
equal to 175 < CIT < 400.

4.3 Ex-protection of Trace Heaters is achieved by compliance with the requirements of TP TC
012/2011 «On the safety of equipment for use in explosive atmospheres».

5.INSTALLATION

Requirements for the installation of Trace Heaters at a particular site are given in the relevant
design documentation (project), in the case of ordering design services

The following are general installation requirements to maintain the
warranty.

WARNING! De-energize all power circuits before installation or maintenance.

5.1 Checkthe series of Trace Heater and kits compatibility before installation (see Table 3). The
Trace Heater series is indicated on the jacket.

5.2 Only personnel authorized to perform electrical installation work is allowed for Trace
Heater installation.

5.3 ATTENTION! Trace Heater ends and kit components must be dry before and during
installation.

5.4 Do not proceed with the installation if the Trace Heater is visibly damaged.

5.5 When installing and operating the Trace Heater should not be subjected to mechanical
stress, tensile forces greater than 50 N and twisting in the longitudinal plane.

5.6 The Trace Heater must be bent exclusively perpendicular to the plane of its buswires (see
Fig. 3).

Fig.3
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5.7 TheTrace Heater should be installed on a previously prepared surface. The surface to install
the Trace Heater must be free of dirt and rust, free of any sharp ribs and edges, welding
drips, splashes of cement or other substances that could damage the Trace Heater.

5.8 Do not bend the Trace Heater with a bending radius smaller than specified in Annex 1 of
this Operating Manual.

5.9 Install the Trace Heater kits according to the appropriate Operating Manual supplied with
the kit.

5.10 Do not use PVCinsulation tape to seal the Trace Heater ends!

5.11 Before and after installation on the Trace Heater, measure the insulation resistance R _of

ins

the Trace Heater and record the measurement results in Annex 2 of this Operating Manual.

5.12 Measurement of R__is carried out with a megohmmeter, e.g. 3CO 202/2T, with a DC test u
voltage of 500 V between:

a) the buswires and the braid of the Trace Heater;

b) the braid and the surface to be heated (or the electrical shield and the earthing circuit,
in case of heating surfaces are made of plastics or other dielectric materials).

5.13 Self-regulating Trace Heaters have a temperature-dependent resistance and the
resistance value is not a reliable guide for determining the connected load. For this
reason, self-regulating Trace Heaters are only tested for the insulation resistance of the
heating element (measured between the buswires and the Trace Heater shielding) and
the sheath resistance of the Trace Heater (measured between the Trace Heater shielding
and the ground loop) (see Figure 4).

Buswires

L 3CO0 202/2r

Fig. 4

5.14 ltis allowed to cross Trace Heater coils with each other during installation.
5.15 If Trace Heater is supplied on a reel, it is recommended to keep precautions:

a) use special unwinding devices for the reel to ensure smooth unwinding with low
tension;

b) the Trace Heater to be reeled out must be laid loosely along the surface to be heated;

¢) avoid coils of Trace Heater coming off the cheek of the reel, pinching, sharp edges,
sudden jerks, loops, and twisting of the Trace Heater;

d) take precautions against catching parts of clothing by the cheek of the reel.
5.16 «X» in the explosion protection marking indicates special conditions of use:

a) connection of self-regulating Trace Heaters with supply Trace Heater must be made
in explosion-proof connection boxes having a certificate of compliance with TP TC
012/2011;
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b) Trace Heaters must be connected to the electric grid via equipment which provides
protection of electric circuits of Trace Heaters against short-circuit currents and
overload, protection against leakage to earth, as well as monitoring and protection
against excessive temperature on the surface of Trace Heaters (see Table 3);

¢) The temperature class in the explosion protection marking of the Trace Heaters (see
Table 3) is selected on the basis of the maximum surface heating temperature taking
into account the ambient temperature;

d) Installation and connection of Trace Heaters must be carried out with the supply
voltage disconnected;

e) The supply Trace Heater should be laid in accordance with the requirements of Chapter
7.3 of Rules for Electrical Installations (REI).

Table 3
Temperature class T2 T3 T4 T5 T6
Maximum sheath temperature, °C 290 195 130 95 80

517

5.18
5.19

5.20

5.21

Trace Heaters must be connected to the power supply through explosion-proof junction
boxes that meet the explosion protection parameters of the hazardous area and have a
marking:

1Ex e [ICT6...T3 Gb X (for PTB 40%, PTB 60%, PTB 100%)

1Ex de lICT6...T3 Gb X (for PTB 40*-IS, PTB 60*-IS)

1Ex ia IICT6 Gb X (for PTB(i) 40*) or not worse in technical parameters.

Connection boxes must comply with the parameters of Trace Heaters in terms of: minimum
operating temperature, maximum operating temperature, operating voltage.

After installing the Trace Heater, you must complete Annex 2 of this Operating Manual.

Before pouring the concrete, the Trace Heater must be laid on the surface to be heated
and fixed with special fasteners (not included) to ensure the uniformity of the laying step
and prevent the proximity of the Trace Heater strands. In this case, the sheath of the Trace
Heater must not be damaged during installation and operation.

The concrete in which the Trace Heater is placed must be free of cracks and voids.
Construction debris, insulation, pieces of wood and other materials with low thermal
conductivity are not allowed in the concrete.

To prevent damage to the Trace Heater with mounted connection joints and end
terminations as well as power supply wire with lugs (hereinafter referred to as sections),
it is necessary to draw and keep a scheme of heating section laying with indication of the
location of joints during installation of additional equipment at the heated site.

6. HEAT INSULATION

6.1

6.2

6.3
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Trace Heaters, if so designed, must be operated only with a thermal insulation material
that is resistant to corrosive media and does not support combustion. Use only dry
thermal insulation materials to insulate the object to be heated.

Thermal insulation should be mounted immediately after the installation of Trace Heaters
to minimize their potential damage.

Pay particular attention to thorough insulation of areas with maximum heat dissipation
from the pipeline (sliding supports, turns, corners, tees).



6.4 All openings through the thermal insulation (valves, hangers, Trace Heater outlets, etc.)
must be protected against moisture penetration.

6.5 To ensure the Trace Heater insulation was not damaged during the mounting of the
thermal insulation, it is necessary to measure its electrical resistance and write down the
results to Annex 2 of this Operating Manual.

7. OPERATION

7.1 Trace Heaters must be used only for their intended purpose in accordance with this
Operating Manual.

7.2 Commissioning is allowed only if Trace Heaters and heat insulation (if appliTrace Heater) u
installation conditions are followed in full.

7.3 Trace Heaters in hazardous areas must be operated by personnel qualified in operation
of electrical installations in hazardous areas, acquainted with this Operating Manual and
have necessary certificates and authorized to work.

7.4 The use of Trace Heaters must be indicated by warning signs or markings at appropriate
locations at short intervals along the circuit.

7.5 Do not use Trace Heaters that are mechanically damaged. The Trace Heaters must not be
exposed to shocks or other mechanical influences during operation.

7.6 Warning! Do not use in environments with a high risk of mechanical damage.

7.7 Warning! Ground-fault protection is required for each circuit. Trace Heaters must be
connected to the electrical grid through equipment that provides: protection of electrical
circuits against short-circuit currents, overload, protection against leakage to earth.

7.8 Do not apply a supply voltage that exceeds the value specified in Section 3 of this
Operating Manual.

7.9 In the event of a ground fault, commissioning is not allowed until qualified personnel
have eliminated the cause of the fault.

7.10 Ifthe heatinsulation is damaged, the Trace Heater should be checked for possible damage.

7.11 Warning! De-energize all power circuits before installation or maintenance.

7.12 If the Trace Heater is damaged, do not attempt to repair the damaged section. Replace
the entire damaged section with a new one using the connection kit listed in Table 1.
Replacement should be done in shortest time to prevent moisture from ingress into the
Trace Heater.

7.13 Do not energize the CTE series Trace Heater, laid in the screed until the complete curing of
the solution (about 28 days according to SP 63.13330.2012).

7.14 Regular maintenance must be performed to ensure the proper functioning of the electric
heat tracing system during operation.

7.15 Maintenance of the electric heat tracing system based on self-requlating Trace Heaters
should be performed by authorized organizations according to the project requirements.

7.16 Trace Heaters and kits should be operated at ambient temperature range from -60 °C to
+50 °C.
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8. SAFETY MEASURES

8.1
8.2
8.3
84
8.5
8.6
8.7
8.8
8.9
8.10

8.11

8.12

The following are general safety requirements to maintain the warranty.

Do not make any changes to the Trace Heater construction on your own.

Do not apply voltage to the Trace Heater in coil, or pre-heat the Trace Heater on reel.

Do not interconnect buswires in order to avoid a short circuit.

Do not plug the Trace Heater into an electrical grid that does not correspond parameters
specified in Section 3 of this Operating Manual.

Do not weld or work with fire in the close proximity of the Trace Heaters in order to avoid
exposure to temperatures exceeding the maximum allowable temperature (see Annex 1).
TheTrace Heater must not be exposed to temperatures exceeding the maximum allowable
temperature (see Annex 1), e.g. when performing steaming work on a pipeline.

Do not leave the Trace Heater ends unterminated during installation to prevent moisture
ingress into the Trace Heater.

To ensure trouble-free operation of the Trace Heater and to meet all safety standards and
requirements, it is necessary to use original accessories recommended by OKB Gamma
LLC (for a detailed description of accessories and fasteners, visit www.sst-em.ru).
Warranty voids in the case of use of third-party accessories with Trace Heaters.

In order to mount accessories and fasteners in a proper way, read carefully the instructions
supplied with each product.

When mounting CTE series Trace Heater, do not use the braid and the road mesh, on
which it is fixed, as an earth electrode.

b\ —_ L

A M M

o v J 1 -

—~

Fig.5

When mounting CTE series Trace Heater, it is not allowed to step on the Trace Heater,
put tools, equipment, other heavy objects or objects with sharp edges on it. To prevent
mechanical damage during Trace Heater laying and casting the screed, use only smooth
board or plywood boards placed on flat parts of sections (see Figure 5).

9. TRANSPORTATION, STORAGE AND DISPOSAL

9.1

9.2
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Trace Heater can be transported by all types of covered vehicles, in accordance with the
rules of carriage of goods, appliTrace Heater to this type of transport.

Transportation conditions in terms of the climatic factors impact are of group 4 (?K2) in
accordance with GOST 15150-69.



9.3 Transportation conditions in terms of the mechanical factors impact are of group «C» in
accordance with GOST 23216-78.

9.4 Storage conditions in terms of the climatic factors impact are of group 2 (C) according to
GOST 15150-69. Storage should be carried out in closed or other premises with natural
ventilation, without artificially controlled climatic conditions at temperatures from minus
50 to 40 ° C. Shelf life in these conditions is 7 years.

9.5 The minimum bending radius of the Trace Heater during transportation and storage is
150 mm.

9.6 When storing and transporting the Trace Heater, a heat-shrinkable tube seal must be used
to prevent moisture ingress into the braid and self-regulating matrix.

9.7 Coils of Trace Heaters should be packed in individual packing that does not allow
longitudinal and transverse crushing. Packed coils can be transported in general-purpose
containers and cardboard boxes. When transporting by rail, wooden crates should be
used.

9.8 When stored in individual factory packaging, Trace Heaters must be protected from
direct sunlight, moisture, mechanical effects, vapors of acids, alkalis and other corrosive
environments.

9.9 The materials of Trace Heater construction at the specified temperature of storage and
operation do not emit harmful products in concentrations dangerous to the human body
and polluting the environment.

9.10 Trace Heaters and their packaging should be disposed with environmentally friendly
methods in accordance with the national regulations of the country of sale.

10. WARRANTY OBLIGATIONS

The manufacturer guarantees product specifications listed in Operating Manual. The warranty
period for the trace heaters is 7 (seven) years from the selling date. The warranty period for the
trace heaters kits is 1 year from the selling date.

10.1 The Warranty service of the Manufacturer includes free repair and/or replacement of the
product during the whole warranty period, subject to the following conditions:

- the product was used for its intended purpose;

— the product was installed and operated in accordance with the Operating Manual;

- the product has no mechanical damage caused by malfunctions (including, but not
limited to: contact with liquids, breaks, chips, cracks in the product, traces of steam
influence, etc.);

—the rules and requirements for transportation and storage of the product were complied;

- the Warranty card is filled in (see Annex 4);

— Annex 2 contains data on the installation of Trace Heater.

10.2 Ifatthe time of diagnostics or after it, it is determined that any of the following conditions
were not met, the Manufacturer or its representative may refuse warranty repair and/or
replacement service by issuing an appropriate conclusion report.

10.3 The Warranty voids and no free of charge repair/replacement of the product is possible
in the following cases:

- the warranty period has expired;

- the product was damaged during transportation after receipt of the goods (or
damaged during storage, if the product was not put into operation), or the rules of
installation and operation, transportation and storage were violated;

39



10.4

10.5

10.6

10.7

- damage caused by the force of nature, fire, climatic and other external factors or
actions of third parties;

- the conditions of the warranty have been violated, which in each case is determined
by the technical specialist of the Manufacturer or his representative;

- the product shows signs of tampering or there was an attempt of unauthorized repair;

- the product has mechanical damage: chips, cracks, dents, tears, scratches, etc,
received as a result of bumps, falls or other mechanical impacts;

- the requirements of the Operating Manual for the product have been violated;

- corrections were made to Annex 2 and/or Annex 4 of the Operating Manual, not
certified by stamp and signature of authorized persons of the installer and the seller
respectively.

In all cases where the product is not subject to warranty repair, it may be considered to be
repaired for a fee at the discretion of the Manufacturer or its representative.

In no event shall the manufacturer or its representative be liable for any damages
(including, without limitation, any loss of profits, business interruption, or other monetary
loss) arising out of the use or inability to use the product purchased. In any case, financial
compensation under these warranty terms may not exceed the value actually paid by the
purchaser for the product or piece of equipment that caused the loss.

The warranty period for replaced components of the product should be calculated in
accordance with the general warranty period for the product as a whole (in particular, it
does not extend or renew the calculation of the general warranty period for the product
as a whole). Replacement of any part of the product during the warranty period does not
extend it.
To fulfill the warranty obligations the Manufacturer or its representative shall send the
following documents:

— the product passport with the stamp of the Quality Control Department (QCD), or its

copy certified by the seller’s seal;

—filled in Annex 2;

—filled in Annex 4 if the product was sold to an individual;

- buyer’s claim indicating the nature of the failure and operating conditions;

— document proving the selling date.

11. CERTIFICATION INFORMATION

Type approval certificate of the Russian Maritime Register of
Shipping Ne 22.44.01.02659.120

Certificate of conformity with the requirements of the
technical regulation of the Customs Union TP TC 012/2011
«On safety of equipment for operation in explosive
environments» N EASC RU C-RU.AX58.B.03548/23

Technical regulation of the Eurasian Economic Union
TP EA3C 037/2016 «On restriction of using hazardous
substances in the electrical and radioelectronic articles»

EASCN RU [1-RU.PA08.B.64857/22.
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ANNEX 1

Table 4
o I \ € v
£ £ £ £ s
E| 58 |2 | 4|, |¢
> E¢ o 2 ° 2 ;
“" £ 5 £55 c 5 2 5 Maximum recommended Trace
g = S = 883 8 © ® o Heater length depending on the
2 ;_ ) 4 £ E g .g T =Y g- type of power circuit breaker, m
5 3 3 4 | Eg%y | 50| & | 28| ¢
g 2| 8 o 5ub g1 2 | £5| ¢
§ | 2| | s |58s¢|5g| E|EE| §
i o o § EgeE2 | E2 £ ES| S
s 5| 5| 2 |56c55 |85 £ |EE| 5 | e |10a|16A20a 324 | 40A
e | & | & | @ |=e8d|S&| 5 |s¢| &
10 8 14 18 - - -
0 8 12 18 - - -
12HTB24 12
20 | 6 | 12|16 | - | - | -
40 | 6 | 10| 14| - - -
_A0*
24 1,25 65/85 100 25 60 10 5 s 14 - - _
0 4 8 12 - - -
17HTB24 17 20 2 5 10 B - -
40 | 4 | 6 | 10| - | - | -
10 - 130 | 130 | 130 | 130 -
0 - 123 | 123 | 125 | 125 -
T0HTM2 10 -10 - 116 | 116 | 120 | 120 -
-20 - 110 | 110 | 110 | 110 -
230 | 0,56 65/85 100 25 -60*
-40 - 75 90 90 90 -
10 - 120 | 120 | 120 | 120 -
15HTM2 15 -20 - 85 85 85 85 -
-40 - 60 65 65 65 -
10 - 130 | 160 | 160 | 190 | 200
0 - 115 | 155 | 155 | 180 | 185
TOHTA2 10
-20 - 920 140 | 140 | 170 | 170
-40 - 70 115 | 115 | 140 | 140
10 - 120 | 150 | 150 | 175 | 180
0 - 110 | 145 | 145 | 160 | 160
15HTA2 15
-20 - 85 140 | 140 | 140 | 140
-40 - 65 90 90 100 | 100
10 - 90 | 140 | 140 | 160 | 160
0 - 75 125 | 125 | 140 | 145
20HTA2 20 230 1,00 65/85 100 25 -60*
-20 - 65 110 | 110 | 120 | 120
-40 - 50 80 80 90 90
10 - 55 90 90 | 140 | 140
0 - 45 80 80 | 125 | 125
25HTA2 25
-20 - 40 65 65 95 95
-40 - 30 50 50 70 70
10 - 40 65 65 115 | 115
0 - 35 60 60 105 | 105
30HTA2 30
-20 - 30 50 50 80 80
-40 - 25 45 45 65 65
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Table 4 (continued

E E | ¢ £ o
£ Ea | g & g
> EY | T 2|5 2 i
“" £ 5 £55 c 5 2 5 Maximum recommended Trace
g = S = R s [ R o Heater length depending on the
2 ;_ ) § .% E g £ T w b4 g- type of power circuit breaker, m
- x ~
5| | BB |fEie y| 5Bz ¢
- — ~ ~ c
3 | 3| e| o |5E8g|5g| E|EE| S
° o S EgcE2| E2 £ Eg| S
§ % % Z '5 %E 5 E 5 £ £ % £ 6A OA | 16A | 20A | 32A | 40A
E | 8| & | a8 |=Ssed|28| 5 |5¢| A AT ¢
10 - | 130 | 205 | 205 | 210 | 210
0 - 115 | 190 | 190 | 205 | 205
10HTP2 10
-20 - 90 | 160 | 160 | 205 | 205
-40 - 70 | 125 | 125 | 160 | 160
10 - | 120 | 170 | 170 | 185 | 190
0 - 107 | 160 | 160 | 185 | 190
15HTP2 15 -10 - 96 | 150 | 150 | 175 | 175
-20 - 85 140 | 140 | 165 | 165
-40 - 65 | 115 | 115 | 130 | 130
10 - 90 | 150 | 150 | 190 | 190
0 - 80 | 140 | 140 | 175 | 175
20HTP2 20
-20 - 65 105 | 105 | 135 | 135
-40 - 50 | 8 | 85 | 110 | 110
230 | 1,25 65/85 100 25 | -60*
10 - 65 105 | 105 | 155 | 155
0 - 56 | 94 | 94 | 145 | 145
25HTP2 25 -10 - 48 82 82 135 | 135
-20 - 40 | 70 | 70 | 130 | 130
-40 - 30 55 55 90 920
10 - 45 | 85 | 85 | 120 | 120
0 - 40 75 75 115 | 115
33HTP2 33
-20 - 35 | 60 | 60 | 100 | 100
-40 - 25 50 50 75 75
10 - 35 | 70 | 70 | 100 | 100
0 - 35 60 60 90 90
40HTP2 40
-20 - 30 | 45 | 45 | 75 | 75
-40 - 25 40 40 65 65

* Minimum installation temperature for AT design is minus 30 °C.

Trace Heaters should be used with circuit breakers for overcurrent protection type C in accordance with
GOST IEC 60898-1-2020
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ANNEX 1
Table 4 (continued)

E E | ¢ £ o
£ Es g & g
> Eg ° 2| § 2 ;
“" £ 5 £55 c 5 2 5 Maximum recommended Trace
g = S = 883 8 © ® o Heater length depending on the
2 ;_ ) § .% E g £ T K b4 g- type of power circuit breaker, m
- x ~
5| | B B|fEie y| 5Bz ¢
$ | 3| 9| g |5E3g|5g| 5|58 &
i o o § EgeE2 | E2 £ ES| S
s 5| 5| 2 |56c55 |85 £ |EE| 5 | e |10a|16A20a 324 | 40A
e | & | & | @ |=e8d|S&| 5 |s¢| &
10 6 9 14 - - -
12HTB12 12
-20 3 6 8 - - -
12| 125 | 65/85 | 100 | 25 | -60* T [0 - | - | -
17HTB12 17
-20 3 5 7 - - -
0| -|s5]|-|-1|-1]-
T0HTM1 10
20 | - [ 38| - | - | -] -
110 | 0,56 65/85 100 25 -60*
0| -13]|-|-|-1|-
15HTM1 15
2 | - |26 | - | - | -] -
10 - 55 76 - - -
T0HTA1 10
-20 - 36 56 - - -
10 - 52 68 - - -
15HTA1 15
-20 - 29 39 - - -
10 - 39 55 - - -
20HTA1 20 110 1,00 65/85 100 25 -60*
-20 - 21 29 - - -
10 - 30 41 - - -
25HTA1 25
-20 - 16 23 - - -
10 - 22 35 - - -
30HTA1 30
-20 - 10 20 - - -
10 - - 102 | 102 | 102 -
10HTP1 10
-20 - - 61 82 97 -
10 - - 72 81 81 -
15HTP1 15
-20 - - 41 55 80 -
10 - - 58 70 70 -
20HTP1 20
-20 - - 30 40 57 -
110 1,25 65/85 100 25 -60*
10 - - | 44 | 58 | 63| -
25HTP1 25
-20 - - 25 35 52 -
10 - - | 35 | 45 | 54 | -
33HTP1 33
-20 - - 22 29 42 -
10 - - 28 36 45 -
40HTP1 40
-20 - - 15 23 36 -
10 - 31 50 62 84 -
0 - 29 47 59 80 -
90CTE2 50%* | 230 | 2,00 80/100 100 30 -30
-20 - 26 42 53 74 -
-40 - 25 40 50 69 -

**90 W/m at 0 °Cin concrete
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Table 4 (continued)

E E | ¢ £ o
£ Es g & g
> Eg T 2| § 2 ;
“" £ 5 £§5 c S 2 5 Maximum recommended Trace
.g = S = 883 8 © ® o Heater length depending on the
2 ;_ ) § .% E g £ T w b4 g- type of power circuit breaker, m
- x ~
5| 5| B B|fEio y| 5Bz ¢
$ | 3| 9| 2 |583g|5g| §|5E| 8
ﬁ o o § Ege2 | E2 £ Eg| 5
s 5| 5| 2 |56c55 |85 £ | EE| 5 | e |10a|16A20a 324 | 408
e | & | & | 8 |=e8d|S&| 5 |s¢| &
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTC2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTC2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 | 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTC2 24
-20 - 80 | 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 | 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTC2 30 230 | 1,25 120/210 240 25 -60
-20 - 70 | 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 | 100 | 115 -
0 - 67 98 102 | 110 -
37BTC2 37
-20 - 65 95 | 100 | 105 -
-40 - 60 85 920 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTC2 45
-20 - 45 75 77 95 -
-40 - 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTC2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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ANNEX 1
Table 4 (continued)

E E | ¢ £ o
£ Ea | g & g
> Eg o 3 5 3 .
“" £ 5 £§5 c 5 2 5 Maximum recommended Trace
g = S = R s [ s o Heater length depending on the
2 ;_ ) § .% E g £ T w b4 g- type of power circuit breaker, m
- x ~
5| 5| B B|fEio y| 5Bz ¢
S | 3| e | ¢ |583g|5¢g| § |58 8
ﬁ ] - § Ege2 | E2 £ EZ| €
g 2| 8| 5 |5555| 85| £ [SE| 5 | 6a |10 16A|20a]32A 408
e | 8| 8| 8 |Se88| =8| 5 |s2]| A
10 - 84 | 135 | 169 | 210 -
8BTX2 s 0 - 77 125 | 154 | 210 -
-20 - 68 | 110 | 134 | 210 -
-40 - 57 920 112 | 190 -
10 - 76 | 125 | 154 | 205 -
15BTX2 15 0 - 70 115 | 140 | 205 -
-20 - 62 | 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 | 102 | 145 -
0 - 46 75 92 145 -
30BTX2 30 1,25
-20 - 40 70 82 | 145 -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTX2 45 230 205/250 260 25 -60
-20 - 30 50 62 | 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 90 -
60BTX2 60 0 - 28 45 56 920 -
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
S0BTX2 80 0 - 22 41 46 80 -
-20 - 18 36 40 70 -
-40 - 15 30 35 60 -
2,00
10 - 20 35 45 70 -
B 95 0 - 18 33 41 66 -
-20 - 16 31 35 60 -
-40 - 14 25 29 50 -
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Table 4 (continued)

E E | ¢ £ o
£ Es g & g
> Eg 5 2| § 2 ;
“" £ 5 £55 c 5 2 5 Maximum recommended Trace
g = S = 883 8 © ® o Heater length depending on the
2 ;_ ) § .% E g £ T w b4 g- type of power circuit breaker, m
- x ~
5| | BB |fEie y| 5Bz ¢
$ | 3| e | g |5E3g|5g| 5|58 ¢
ﬁ o o § EgeE2 | E2 £ ES| S
s 5| 5| 2 |56c55 |85 £ |EE| 5 | e |10a|16A20a 324 | 40A
e | & | & | @ |=e8d|S8&| 5 |s¢| &
10 - 205 | 280 | 290 | 320 -
0 - 180 | 245 | 255 | 270 -
8BTCe2 8
-20 - 140 | 190 | 200 | 225 -
-40 - 110 | 150 | 160 | 185 -
10 - 120 | 165 | 175 | 220 -
0 - 115 | 155 | 160 | 210 -
15BTCe2 15
-20 - 100 | 145 | 150 | 200 -
-40 - 90 125 | 135 | 170 -
10 - 95 | 130 | 140 | 170 -
0 - 90 125 | 135 | 165 -
24BTCe2 24
-20 - 80 | 115 | 120 | 160 -
-40 - 75 100 | 108 | 125 -
10 - 80 | 115 | 120 | 135 -
0 - 85 110 | 120 | 130 -
30BTCe2 30 230 | 1,25 150/250 250 25 -60
-20 - 70 | 100 | 105 | 125 -
-40 - 63 90 95 105 -
10 - 68 95 | 100 | 115 -
0 - 67 98 102 | 110 -
37BTCe2 37
-20 - 65 95 | 100 | 105 -
-40 - 60 85 90 95 -
10 - 55 80 85 100 -
0 - 50 80 82 98 -
45BTCe2 45
-20 - 45 75 77 95 -
- 42 65 67 85 -
10 - 45 70 73 85 -
0 - 43 68 70 80 -
60BTCe2 60
-20 - 39 63 65 78 -
-40 - 35 55 58 70 -
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ANNEX 1
Table 4 (continued)

E - £ s
£ £ < 8 g | e g
" £ g £ s 5 E: 5 2 ® Maximum recommended Trace
o = . E- 888 ] S | = ] Heater length depending on the
b E - $ | E22 2 T | 8Y| & type of power circuit breaker, m
5 3 ) a Ego, | By 2 2g| ¢
= o S e 5 8¢ s 2 | =5| ¢
§ | 2| | s |58s¢|5g| E|EE| §
s | 3| 3|5 |Eis2|E2) E EL| &
v -
g g | 8 2 | SEES | RS| £ | E€| £
= S S5 2 =38 g =g s Sg E 6A | T0A | 16A | 20A | 32A | 40A
10 - 84 | 135 | 169 | 210 -
8BTXe2 8 0 - 77 125 | 154 | 210 -
e
-20 - 68 | 110 | 134 | 210 -
-40 - 57 920 112 | 190 -
10 - 76 | 125 | 154 | 205 -
15BTXe2 15 0 - 70 115 | 140 | 205 -
e
-20 - 62 | 110 | 122 | 205 -
-40 - 52 85 102 | 185 -
10 - 52 85 | 102 | 145 -
0 - 46 75 92 145 -
30BTXe2 30 1,25
-20 - 40 70 82 | 145 -
-40 - 34 55 68 125 -
10 - 38 65 76 | 105 -
0 - 34 60 70 105 -
45BTXe2 45 230 250/250 260 25 -60
-20 - 30 50 62 | 100 -
-40 - 22 35 44 80 -
10 - 30 50 62 90 -
0 - 28 45 56 920 -
60BTXe2 60
-20 - 20 35 40 75 -
-40 - 12 20 24 45 -
10 - 25 45 50 85 -
0 - 22 41 46 80 -
80BTXe2 80
-20 - 18 36 40 70 -
200 -40 - 15 30 35 60 -
' 10 | - | 20| 35|45 |70 ]| -
0 - 18 33 41 66 -
95BTXe2 95
-20 - 16 31 35 60 -
- 14 25 29 50 -
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Trace Heater series Project No.

Measured insulation resistance, MOhm - m
(Standard value R, > 103)
Heating section

Name of works Section Section number
W, length, m on the project . A
Between buswires  Between braid and
and braid ground loop

Inspection and testing of
Trace Heater insulation _ _
resistance before
installation

1

2

Measurement of

insulation resistance

after mounting of 3
connection kits / end
terminations

4
5
1
2
Measuring the insulation
resistance after 3
mounting the Trace
Heater insulation
4

Document on admission to work
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ANNEX 2
Information about Trace Heater mounting

Table 5
Reel / Coil number Length number on the reel Quantity, m
Table 6
Work performer
n Next verifi-
Typne“c:; sellﬁic':ncal cation date Notes (about Trace Heater u
" 9 of equip- connection, repair etc.)
equipment ment
Full name Signature, date
Company performing installation
Company name Date Full name, signature

Company stamp

49



ANNEX 3
Table 7

Failure and damage descrip-
tion

Possible causes of failures and
damage

Ways to eliminate failures and damage

Circuit breaker trip

Trace Heater length exceeds maxi-
mum recommended value

Switch-on temperature is lower
than specified in the project

Short circuit to ground at:
a) power supply point
b) connection/branching points
c) damaged Trace Heater
d) end termination

Defective circuit breaker

Reduce the length of the Trace Heater and en-
ergize each formed part with separate circuit
breaker or change the type of circuit breaker
according to Annex 1.

The use of circuit breakers with a rated cur-
rent greater than the value specified in Annex
1is prohibited.

a) reduce the length of the Trace Heater and
energize each formed part with a separate
circuit breaker or change the type of circuit
breaker according to Annex 1. The use of
circuit breakers with a rated current greater
than the value specified in Annex 1 is
prohibited;

b) preheat the surface to be heated by an
external heat source to the switch-on
temperature specified in the project. Dur-
ing heating, the Trace Heater temperature
must not exceed the maximum withstand
temperature given in Annex 1.

Find and eliminate the short circuit:1) Check
the correct installation:

1) Check for proper installation:
a) at power supply points to the heat system;

b) at connection/branching points and end
terminations.

2) Check the Trace Heater for damage:
a) on flanges, valves, supports;

b) in areas where repair or maintenance work
has been carried out

3) Check for signs of damage on the pipe
thermal insulation or pipe protective cover.

If the short circuit still was not found, please
contact the representatives of OKB «Gamma»
LLC

Replace circuit breaker
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Table 7 (continuation)

Residual-current device trip

Short circuit to ground at:
a) power supply point
b) connection/branching points
c) damaged Trace Heater
d) end termination

Moisture ingress into:
a) junction boxes
6) connection/branching points
B) end termination

Residual-current device defect

Find and eliminate the short circuit:
1) Check for proper installation:
a) at power supply points to the heat system;

b) at connection/branching points and end
terminations.

2) Check the Trace Heater for damage:
a) on flanges, valves, supports;

b) in areas where repair or maintenance work
has been carried out

3) Check for signs of damage on the pipe
thermal insulation or pipe protective cover.

If the short circuit still was not found, please
contact the representatives of OKB «Gamma»
LLC

Dry the humid surface and seal it. Check
the insulation resistance of the Trace Heater
(standard value Rins = 103)

Replace the residual-current device

Dry the humid surface and seal it. Check the
insulation resistance of the heat tape (must
be at least 10° MOhm « m)

Replace the residual-current device

Heating does not work

Interruption of power supply to
the Trace Heater:

a) circuit breaker / residual-
current device trip

b) loosening of the connection
terminals

) break in the heating system
(e.g. Trace Heater damage)

High resistance at:
a) terminals of the junction box

b) connection/branching points

Thermostat relay works at Nor-
mally Open mode

Restore power supply:

a) see circuit breaker / residual-current
device trip elimination steps

b) tighten the connection terminals. If the
terminals and (or) contacts become
very hot as a result of a high contact
resistance, replace the terminals and (or)
contacts.

¢) find the circuit break and restore the
heating system

Find and fix the problem

a) tighten the terminals. If the terminals
and (or) contacts become very hot as a
result of high contact resistance, replace
the terminals and (or) contacts.

b) use a repair kit

Configure thermostat relay to work at Nor-
mally Close mode
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Table 7 (continuation)

Low pipe temperature

Temperature controller has incor-
rect settings

Pipe thermal insulation is wet

3) Damage to the heat tape due
to incorrect installation. For
example, the installation took
place:

a) at temperatures below
the minimum installation
temperature

b) with a smaller bending
radius of the tape than the
established one

4) The heat tape has been
exposed to temperatures ex-
ceeding its maximum allowable
operating temperature when
energized/de-energized

5) Design error

Enter correct temperature settings

Find and eliminate the cause of moisture in
pipe insulation. Replace damp insulation with
dry insulation, ensuring the moisture absence
in system components. Dry the humid sur-
faces if moisture is present.

Replace the Trace Heater

Replace the Trace Heater

Check the initial data used for calculations
and correct if necessary

52



ANNEX 4

WARRANTY CERTIFICATE

SELF-REGULATING TRACE HEATER

type X m.

Batch number indicated Reel / Coil nuL:irI:bge:hon Section Quantity,
on Trace Heater sheath number drim number m
Date of sale Seller stamp
signature

I have read the Operating Manual and the Technical Passport.
1 agree with the manufacturer’s warranty conditions.
I have no complaints about the appearance and configuration of the product.

Buyer

signature Full name

* The warranty certificate is required to be filled out by the Seller when selling a self-
regulating Trace Heater to an individual.

53



SALES MEMO

1. When selling a reel of Trace Heater (without unwinding and/or cutting off any length), the
seller must provide the customer with as many copies of the Operating Manual as there are
Trace Heater lengths on the reel with the shipping documentation.

2. When selling a separate length of Trace Heater from a reel, the seller must include with each
length a copy of the passport for the reel from which the length of Trace Heater was reeled.
The lengths not supplied to the customer must be crossed out from the passport copy. All the
changes in passport must be stamped and signed by the salesperson.

3. Ifitis necessary to sell a length that does not match the length available on the reel, the seller
should cut off the required amount of Trace Heater and protect the ends from moisture with
heat shrink tubing. Make a copy of the passport for the reel (or coil) from which the Trace Heater
was cut, make the appropriate changes to the passport copy and certify it with signature and
stamp.

4. If the Trace Heater is sold to an individual, it is necessary to fill in the Warranty Certificate (see
Annex 4).

THANK YOU FOR YOUR PURCHASE!

For additional information and technical support, please contact the manufacturer.

MANUFACTURER: OKB Gamma LLC (member of SST Group)
RUSSIA 141280, Moscow Region, Ivanteevka, Fabrichny proezd, 1, bld. 29 ABK, office 603
+7 495 989-66-86 from 8:30 am to 5:30 pm except Saturday and Sunday

info@okb-gamma.ru | www.okb-gamma.ru
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ACCEPTANCE CERTIFICATE:

Self-regulating Trace Heaters HTB, HTM, HTA, HTP, CTE, BTC, BTCe, BTX, BTXe
with kits TKL, TKL/j, TKR, TKR/j, TKW, TKW/j, TKT/M, CP-6, CP-7

are manufactured and tested in accordance with TU 27.32.13-001-39803459-2016 and deemed
suitable for use.

Manufacturing date Quality control stamp

Date of sale Seller’s stamp








