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BBEAEHUE

HacTtosimii  OOKYMEHT  COOEpPXMUT  CBeAeHus, Heobxoaumble — Ans
aKkcnnyataumm namepuTtenenm  ypoBHS  MHOrogyHKuuoHanbHbix  OYY4MA
TY 26.51.52-005-29421521-2021, uMeHyeMbIX B JalbHENLIEM “ypOBHEMEPDLI” UMn
“0YY4AMA”, n npeaHasHayeH anst obydeHus obcnyxuBatoLlero nepcoHana pabore ¢
HUMU 1 UX SKCNyaTauuu.

[okymeHT cocTtouT M3 AByx 4vacten. Pasgensl ¢ 1 no 7, OMNCAHVE U
PABOTA, cogepxaT cBedeHUs O Ha3Ha4YeHWU, TEXHUYECKMX AaHHbIX, COCTaBe,
YCTPOWCTBE, KOHCTPYKLMU U MpuHUMNax paboTbl ypoBHEMEPOB, obecrnedeHnn mx
B3pbIBO3ALLMLLEHHOCTU, @ Takke CBedeHUss 00 YCMoBUSIX WX 3KCNnyaTauuu,
MapKMpPOBKE 1 NIIOMOMpOBaHMN.

Pasgensl ¢ 8 no 14, ACMOJIbBOBAHME MO HA3BHAYEHWIKO, copepxat
TpeboBaHus, HeobxoauMMble ANs NPaBWMbLHOW 3KCMyaTauum YpPOBHEMEPOB W
nogaepXaHusa nx B NOCTOSHHOW rOTOBHOCTU K AENCTBUIO.

Mpu un3yyeHun ypoBHemMepa HeoBGXOAUMMO [OMONMHUTENBHO WCMONL30BaTh
AokymeHTbl YHKP.468157.087-XXX-PO “Bbnok conpsikeHus ¢ gaTtumkom BC[4.
PykoBogctBo onepatopa”, YHKP.468157.113-XXX PO “Bnok conpshkeHusi ¢
patymkom  BCH5.  PykosoactBo  onepatopa’,  YHKP.466514.010-XXX PO
“KoHTponnep wmukponpoueccopHein TAMMA-7M. PykoBoactBo onepatopa’”,
YHKP.466514.011-XXX PO  “KoHTponnep MukponpoueccopHbin  FTAMMA-8M.
PykoBopacTtBo onepaTtopa”, YHKP.466514.022-XXX PO “KoHTtponnep TAMMA-8MA.
PykoBoaoctBo  onepatopa”, YHKP.466514.026-XXX PO  “KoHnTponnep Al7.
PykoBoactBo onepatopa”, rge XXX - HOMep Tekylleh Bepcun NporpaMMHOro
obecneyeHus.

B copepxaHve gaHHOro OOKYMEHTa MOryT ObiTb BHECEHbl M3MeHeHus1 6e3
npeaBapuTenbHOro yBe4OMIEHNS.

B cBA3# C NOCTOSHHO NpoBOAUMBIMKM paboTamu MO COBEPLUEHCTBOBAHUIO
KOHCTPYKLUMKW  OOMYCKalTCA  He3HauuTernbHble  OTNWYMA  MapameTpoB, He
yxyALaroLme xapakTepucTukv nsgenus.

Matepuan, npeacTtaBneHHbIN B HAaCTOSALWEM JOKYMEHTE, MOXHO KonupoBsaTb
1 pacnpocTpaHsATb Npu cobGNoAEHUN CneayoLLmnX YCIOBUIA:

— BECb TEKCT A0MKeH OblTb CKOMMPOBaH LIENTMKOM, 6e3 kakmx Gbl TO HU BbINo
MN3MEHEHWIN N COoKpaLLeHUN;

— BCE KOMUW [JOOMXKHbl codepXaTb CCbIIKy Ha aBToOpckuMe Mpasa
AO “AnbbaTtpoc’;

— HacTosIWUIA MaTepman Henb3s pacnpocTpaHaTb B KOMMepYECKMX Lensax (c
Lienbio n3BneveHns npubesinu).

2022...2025 AO “AnbbaTpoc”. Bce npaBa 3alimiLeHbl.
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OMUCAHUE U PABOTA
1 HASHAYEHUE

1.1 YpoBHeMepbl, B 3aBUCMMOCTU OT KOMMIEKTALMU, MpedHa3HayeHbl Ans
M3MEpEHNSI YPOBHSI KULKOCTEN, B TOM YMCIE CXKWKEHHBIX ra3oB, YPOBHEN pasgena
cpell MHOrodasHbIX XUAKOCTEN, @ Takke W3MEPEHUs TemnepaTypbl, AABMEHUS,
pacyeTa o6bema, MMOTHOCTM M MaccChl KOHTPONMPYeMoii cpefbl B pesepByapax,
paboTaloLmx nof n3BbITOYHEIM AaBNEHUEM.

1.2 YpoBHeMepbl MOTYT OCYLLECTBATb:

- KOHTaKkTHOoe aBTOMaTu4yeckoe M3MepeHue A0 YeTblpex YpOBHEN pasgerna
HeCcMeLUVBaeMbIX XXUOKMUX NMPOOYKTOB;

- U3MepeHue TemnepaTtypbl KOHTPONMPYEMON cpeapbl;

- U3MepeHMne rmgpocTaTMyecKoro AaBneHns KOHTPONMPYEMON cpeap;

- u3MepeHne U3OLITOYHOrO [OaBfeHWs B ra3oBOW  MOAyLIKE  Mep
BMECTUMOCTM KOHTPONMPYEMOW Cpeabl;

- pacyeT obbemMa KOHTpoONMpyemoWl cpedbl No rpagyvpoBOYHON Tabnuue
pe3epByapa (B paboymx ycrnoBusx n npueaeHHoro k 15 °C);

- pacyeT MIOTHOCTU KOHTpOnupyemon cpefdbl (B paboumx ycrnoBusx U
npueegeHHon k 15 °C);

- pacyeT Macchl KOHTPONUPYEMOW cpeapl;

- WHAMKaLMIO M3MEPEHHbIX 3HAaYEHUIA NapamMeTpoB U BBOA, HACTPOEK;

- bopMunpoBaHue OO LeCcTM TOKOBbIX CUrHanoB B guanasoHax 0...20, 0...5
n 4..20MA, B BeNUYMHE KOTOPbIX COAEPXKUTCA MHGPOPMaUUs O 3HAYEeHUAX
U3MEpPEHHbIX NapameTpoB;

- ynpaeneHne BHELHWMW YCTPOMUCTBAMMU MOCPEACTBOM W30NMPOBAHHBIX
kntoven (0o 12 WTyK) C BbIXOAOM TuMa “CyXOW KOHTaKT’ C nporpaMmMupyemMbiMu
npuBsi3kamun, Noporamm u ructepesvcamu cpabaTtbiBaHus;

- cBaA3b ¢ OBM BepxHero ypoBHA MOCPeACTBOM rocneaoBaTenbHOro
uHtepderca RS-485 B popmate npotokona Modbus RTU.

1.3 YpoBHeMepbl, B 3aBUCUMOCTM OT 3aKa3a, BKITH4YatloT B CBOW COCTaB:

— JaTynku ypoOBHA YynbTpassykoBble Tuna [AYY2M wu [YY6 (oanee
“oaTynkn’);

— BTOPWYHBIN NpMOOp (OAMH M3 YKka3aHHbIX B Tabnuue 1).

[Oatumkn un  BTOpWMYHbIE NpubOpbl U3 cocTaBa YPOBHEMEPOB MOryT
NoCTaBnATLCS MHAUBUAYANbHO.

Mpu Hannuuu B 3aka3e BTOPUYHOro nNpubopa u 4aTynKkoB, B 3aBUCMMOCTM OT
TMNa BTOPUYHOro npubopa, ypoBHEMEpPLI MOTYT BKIOYATL B CBOM COCTaB OT OOHOIO
[0 BOCbMW aT4MKOB.

1.3.1 B coctaB ypoBHeMepa BXOOUT OAMH W3 HUXKENEepedUCrneHHbIX
BTOPUYHbIX NPNOOPOB:

- 6ok conpsbkeHus ¢ gatuukom BC14 (nanee “6nok 6CO4");

- 6nok conpsbkeHna ¢ gatymkom BCIOSA TY 4217-060-29421521-12 (pnanee
“onok BCO5A™);

- KoHTponnep MukponpoueccopHbin FTAMMA-7M TY 4217-006-29421521-02
(nanee “TAMMA-7M");

- KoHTponnep mukponpoueccopHbii TAMMA-8M TY 4217-008-29421521-02
(nanee “TAMMA-8M");

- KOHTponnep rAMMA-8MA
“rAMMA-8MA”);

- KoHTponnep A17 TY 4217-062-29421521-12 (nanee “Al17").

1.3.2 B cocTaB ypoBHeMepa BXOAAT criefyroLimne AaTumnku:

— OaTyukn ypoBHS ynbTpassykoBble [OYY2M TY 4214-021-29421521-05
ucnonHenun 0 nnm 1 (ganee “OYY2M”), obGecneuvBaroline U3MEPEHUE TEKYLLUX
3HaYeHU YPOBHSl, YPOBHEeW pasgena cped, TeMnepaTtypbl, MMApPOCTATUHECKOrO
OaBneHus:;

— OaTyuknm  ypoBHS ynbTpassykoBble [OYY6 TY 4214-018-29421521-04
(nanee “1YY6”), obecneumBaioLne N3MepPEHNE TEKYLLNX 3HAYEHWI YPOBHS, YPOBHS
pasgena cped, TemnepaTyp, MApPOCTaTM4ECKOro [AaBreHus, U30bITOYHOro
[OaBneHns B ra3oBoM NogyLuke.

BHumaHue! K koHTponnepam TAMMA-7M u TAMMA-8M He moryT 6bITb
noakntoyeHbl patumkn [YY6, wu nporpammHoe obGecneyeHue ITUX
KOHTPOEPOB He BblYNCNAET OOBLEM, NNOTHOCTL U Maccy.

TY 4217-039-29421521-07 (nanee

Tabnuua 1
[abapuTHblEe K
. OnUYecTBO
BTopuyHbIv pasmepsbl, MM, (Macca, kr, He
Komnnekt K[ NoAKnyaeMbIx
npubop (OxLxB), He bonee
OaT4yMKOB
bonee
Bnok 6CO4  [YHKP.468157.087 [112x100x77,5 0,45 1
Bbnok BCO5A |[YHKP.468157.113 |113x100x77,5 0,45 1
KoHTtponnep [YHKP.466514.010 [288,5x240x145 3,5 no 8
TAMMA-7M
KonTtponnep [YHKP.466514.011 |348,5x124x142 2,0 no 2
TAMMA-8M
KoHTtponnep [YHKP.466514.022 [231x156x208 3,6 no 4
TAMMA-8MA
Kontponnep [YHKP.466514.026 |237x185x206 3,9 0o 6
Al7
MpumeyvaHus

1 0nsa koHTponnepa [AMMA-7M MakcMManbHOE KOMMYecTBO [AaTyuKOB,
noaknoyaeMbix k 6azoBoMy 6noky 6e3 mogyns MC[ — oBa, npu Hanm4mu B cocTaBe
KoHTponnepa moaynsa MC[I — Bocemb. Mogynu MTC1 n MTC2 moryT BXoauTb B
coctaB TAMMA-7M, HO He MOryT MCNOSb30BaTbCA ANS MNOAKIYEHUS AaTYMKOB,
BXOZSLLMX B COCTaB ypOBHEMEpA.

2 Ona koHTponnepa FAMMA-8MA makcumanbHOe KONMMYecTBO [aT4HMKOB,
NoakmnioYaeMbIX K kaxzaomy moaynio BBoga/BeiBoga MBB1 — aBa, makcumanbHoe
konnyectso MBB1 B cocTaBe koHTponnepa — gsa. Mogynu MBB2 n MBB3 moryt
BxoauTb B coctaB TAMMA-8MA, HO He MOryT MCNOSb30BaTbCA AS1 MNOAKIYEHUS
NaT4YMKOB, BXOASILLMX B COCTaB YpOBHEMeEpaA.

30na koHTpornmepa Al7  MakcumanbHOE  KONMUYECTBO  [OaT4uMKOB,
NnoakmnioyaeMbIX K kaxaoMy moaynio BBoga/BeiBoga MBB4 — pgBa, makcumanbHoe
konunyectso MBB4 B coctaBe koHTponnepa — 1pu. Mogynun MBB5 u MBB6 moryt
BXOAMTb B cocTaB Al7, HO HE MOTyT UCMONb30BaTLCA ANsl NOAKMIOYEHUST AATUYMKOB,

BXO4ALWKMX B COCTaB ypoBHEMEpPA.

Tunbl JaTYMKOB M U3MEpPsieMble UMW MapameTpbl B COCTaBe YypoBHeMepa
npuBeneHbl B Tabnuue 2. [Ons paGoTbl Ha NepefBWKHbIX pesepByapax
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npegHasHayveHbl gatyuvkn OYY2M-02, YY2M-02A ¢ nonnaskoM Tuna | @280x217

YHKP.305446.071-02.

MpogonxkeHne Tabnuusl 2

Twun paTyunka,

Tun
HoMep
Tabnmua 2 pa3paboTku, M3amepsiemble napameTpbl Konuuectso HyBCTBN-
Twn gatyvka, nonnaekoB TenbHOro
Tun ncrnorHeHve
HoMep anemMmeHTa
pa3paboTku N3mepsiemble napameTpbl Konmuectso HyscTBu- AATLTES
McnonHeHMé nonnaBKkoB TenbHOro Ovyy2m-07-0, ypoBeHb (ypoBeHb pasgena 2 XKeCTKu
anemeHTa OYY2M-07A-0, |cpen), ypoBeHb pasgena
Aattinka — ayy2m-07-1, cpea, rmgpocratuyeckoe
ayy2m-01-0, ypoBeHb (ypoBeHb pasgena 1 YKECTKUN OYY2M-07A-1 naBnedne, OGbLEMBI  Cped,
RYY2M-01A-0, | cpen) COOTBETCTBYIOLLIME
HYY2M-01-1, N3MEPEHHbIM 3HAYEHMSIM
AYY2M-01A-1 _ ypoBHei, Mmacca  (GpyTTO,
Oyy2M-02-0, ypoBeHb (ypoBeHb pasgena 1 XKeCTKun HETTO), 06bEM, NPUBEAEHHbII
OYY2M-02A-0, |cpepn), TemnepaTypa, OOBLEM, k15 °C”
OYY2M-02T-0, |macca (6pyTTO, HeTTOo), =
OYY2M-02TA-0, Oﬁbél\*/;, npuvBeaeHHbIN K ,E%zl\l/\lﬂo(g\oo ggg;)eHb y(ggg:s:b gzzﬁzﬂg 2 KecTkun
,Eﬁ’i’ézl\b\lﬂogill 15°C noyy2m-08-1, cpeg, rmgpocraTmyeckoe
,D,YYZM-OZT-ly OYY2M-08A-1 AaBrexue, Temneparypa,
NYY2M-02TA-1 obbeMbI cpen.
— COOTBETCTBYOLNE
ayy2m-03-0, ypoBeHb (ypoBeHb pasgena 2 XKeCTKun N3MEPEHHBIM 3HAUEHUSM
OYY2M-03A-0, |[cpen), ypoBeHb pasgena ypOBHeit macca  (6pyTTO
AYY2M-03-1, Cpea, 0BbEMBI cpeh, HeTTO) éGbéM I'IpVIBe,El,eHHbIV’I
OYY2M-03A-1 | cooTBeTcTBYylOLIME K15 °é*) '
;;g:ﬁ:;HblMMacca 3Ha(;§$¢$g| Oyy2Mm-10-0, ypoBeHb (ypoBeHb pasgena 1 rmokuii
HeTTO) 66béM I'IpVIBeﬂeHHbIV’I OYY2M-10A-0, |cpen), TemnepaTypa, OGBbEM,
K15 oé*) ’ AOYyy2M-10T-0, [macca (6pyTTO, HeTTO),
= OYY2M-10TA-0, | 06béwm, npuvBeaeHHbIN K
Oyy2M-04-0, ypoBeHb (ypoBeHb pasgena 2 XKeCTKu OYY2M-10-1 15 °¢”)
OYY2M-04A-0, |cpen), ypoBeHb pasgena OYY2M-10A- 1
Oyy2M-04-1, cpen, TemnepaTypa, OObEMBbI ,EI,WZM-lOT-l’
OYY2M-04A-1 cpea, COOTBETCTBYHOLLME ,El,WZM-lOTA-i
NSMEPEHHBIM 3Ha;eHMHM Oyy2m-12-0, YpOBeHb (YpOBEHb pasgena 2 rmokui
ypOBHeM’6 Macca ( PyTTO, OYY2M-12A-0, |cpen), ypoBeHb pasgena
HeTT?)’*)O BEM, NPNUBEACHHBIN Oyy2m-12-1, cped, Temnepartypa, O00bEMbI
k15°C - OYY2M-12A-1 cpeg, COOTBETCTBYOLLME
Oyy2Mm-05-0, YpOBeHb (YpOBEHb pasgena 1 XEeCTKui N3MepeHHbIM AHAUEHUSIM
OYY2M-05A-0, |cpen), rmgpocratuyeckoe ypoBHeil, Macca  (6pyTTo,
ayy2m-05-1, paBneHne, o6BbEM, Macca HETTO), 06bEM, NpUBEAEHHbII
AYY2M-05A-1 | (6pyTT0,  HeTTo), _0GBEM, K 15 °C” ’
npuvBefeHHbIN K 15 °oc?
Oyy2m-06-0, YpOBeHb (YpOBEHb pasgena 1 XEeCTKuUi
OYY2M-06A-0, |cpen), rmgpocraTmyeckoe
Oyy2m-06-1, JasneHue, Temneparypa,
OYY2M-06A-1 | 0OBbEM, Macca (6pyTTO,
HETTO), OGBEM, NpUBEOEHHLIN
k15 °C”
4 M3meputenu ypoBHSa MHOroyHkumMoHanbeHble IYY4AMA. PykoBoACTBO MO aKcnnyaTaumm




Mpogomkexne Tabnuubl 2

Twvn gaTynka,
HOMeEp
pa3paboTku,
ncrnonHeHne
JaTymka

Tvin

KonnuecTteo YyBCTBM-
nonnaskoB TenbHOro
anemMeHTa

UN3mepsiemble napameTpbl

OYy2M-14-0, ypoBeHb (ypoBeHb pasfena 3 rmbkuin
OYY2M-14A-0, |cpen), ypoBeHb pasgena
OYY2M-14-1, cpea, ypoBeHb pasgena cpea,
OYY2M-14A-1 | temnepatypa, 00bémbl cpeq,
COOTBETCTBYIOLME
N3MepEeHHbIM 3Ha4yeHuAM
ypoOBHeW, Macca  (OpyTTO,
HeTTO), 06BbEM, NpUBEAEHHBIN
k 15 °C”

OYy2M-16-0, ypoBeHb (ypoBeHb pasfena 4 rmbkuin
OYY2M-16A-0, |cpen), ypoBeHb pasgena
Oyy2m-16-1, cpefn, ypoBeHb pasfena cpeg,
Oyy2M-16A-1 YpOBEHb pasgena cpeq,
Temnepartypa, 00bémbl cpes,
COOTBETCTBYIOLLMNE
N3MepEeHHbIM 3HaYeHUsaM
ypoBHen, Macca  (bpyTTO,
HeTTO), 06BbEM, NpUBEAEHHBIN
k 15 °C”

avyye YPOBEHb, Temneparypa, 1 XKEeCTKUN
rmagpocTatuyeckoe AaBrieHuve,
n30bITOYHOE naBrieHve,
o6bem, ¢ nonnaskom Tuna |
OOMONHUTENBHO:  MIOTHOCTb,
06bem, npmBeaeHHbIn k 15 °C,
NNOTHOCTb, MNPVBEAEHHasd K
%5 °C, macca (bpyTTO, HETTO)

avye-1 ypOBEeHb, YpOBeHb pa3sgena 2 XKEeCTKUN
cpeq, Temneparypa,
rMapocTatnyeckoe AasneHue,
n36bITOYHOE AaBnexve,
OOBbEM, MMOTHOCTb, OOBEM,
npuvBeaeHHbIN K 15 °C,
NNOTHOCTb, MPWBEAEHHas K
15 °C, macca (6pyTTo, HeTTo)*)

MpumeyvaHue

" PacueTHble napameTpbl 06bema, NMOTHOCTM M Macchbl HE OOMYCTUMbI K
NpUMeHeHN0 B cchepe rocyapCTBEHHOIO perynMpoBaHus obecneyeHunst cpeacTs
M3MEPEHUN M UX MOBEpPKa He BKIMOYEHA B MpoOrpaMmy MWCMbITAHUA C LEenblo
YTBEPXAEHMS CPEACTB U3MEPEHUIA.

1.4 Ycnosusa aKcnnyataunn n cteneHb 3alnTbl 4aTYMKOB

1.4.1 HomMuHanbHble 3Ha4YeHUs KNMMaTUYEeCcKUX PakTopoB — COrfacHo
[OCT 15150 ana knumaTtuyeckoro mcnonHeHnss OM1,5, HO npy 3TOM 3HaYeHus
cneayoLmx hakTopoB YCTaHaBNMBAOT PaBHbIMU:

— paboyas TemnepaTtypa BHeLIHel cpeabl 0T MUMHYC 45 oo +75 °C;

— BnaxHocTb Bo3ayxa 100 % npu 35 °C (kateropus 5 ncnonHexnms OM);

— npeaensl UsSMeHeHnss atMocgepHoro agaesneHus ot 84,0 oo 106,7 kla;

— Tun atMmocdepsl 111, IV (Mopckas u NpMMOPCKO-NPOMBILLMIEHHAs).

MpumeyaHnne — Mo cneuwanbHOMy  3akady MO COMMacoBaHWo  C
pa3paboT4yMKOM BO3MOXHO W3rOTOBIEHME OATYMKOB C AMana3oHOM Temnepartyp
oKpyxatoLew cpeabl 6onee +75 °C.

1.4.2 CreneHb 3alnThI [aTyYnKoB P68 no [OCT 14254
(NblNeHenpoHULLaeMoCTb 1 3aluuTa Npu ANUTENBHOM NOrPYXEHUN B BOAY).

143 lNo yCTOMYMBOCTM K MEXAHUYECKMM  BO3OENCTBUAM  LaTUYMKU
cooTBeTCTBYIOT McrnonHeHno N1 no FOCT P 52931.

1.5 Bce patumku [YY2M npepgHasHayeHbl Ansl YCTAHOBKM Ha OObekTax B
30Hax knacca 1 v knacca 2 no NOCT IEC 60079-10-1, rae Bo3mMoxHO obpa3oBaHue
cMecei roprounx rasos v napos ¢ BosgyxoMm kateropuu [IB no NOCT 31610.20-1
TemnepartypHon rpynnbl T4 (gna gatuvkoB AYY2M-02T, -02TA, -10T, -10TA) nnu
TemnepatypHou rpynnel T5 (ans Bcex oOcCTanbHbIX [OaT4yMKOB), a [AaTyukm C
HoMepamu paspaboTok cogepxawmx OykBy “A”, npegHas3HaveHbl elle W Ans
pa3mMeLLeHust Ha obbekTax knacca 0 no FOCT IEC 60079-10-1.

Oatunkn OYY2M umeroT B3pbiBO3alLMLEHHOE McnonHeHne. CooTBeTCTBME
patyuMkoB  TpeboBaHuMAM  TexHM4Yeckoro pernameHTa TaMOXEHHOro cok3a
TP TC 012/2011 obecneunBaeTtcs BbINonHeHneMm TpeboBanuin TOCT 31610.0,
[OCT 31610.11. aTtynkn umetoT ypoBeHb B3pbiBo3alwmTtel Gb no MOCT 31610.0 u
BMA B3pblBO3aLLmMThl “VIckpobesonacHasi anekTpuyeckas Lenb” ¢ yposHeM “ib” (ans
[aTynKkoB C HoMepamu paspaboTok 6e3 OykBbl “A”) unn ypoBeHb B3pbIBO3aALLMTHI
Ga v Bng B3pbiBO3aLLMThl “UckpobesonacHasn anekTpuyeckas Lenb” ¢ YpoBHEM “ia”
(ana patumkoB C HOMepamu paspaboTok ¢ OykBow “A”) NS NPUMEHEHUsT BO
B3pbIBOOMACHbLIX rasoBbix cpepjax kateropum [IB no [OCT 31610.20-1,
TemnepartypHon rpynnbl T4 (ona gatuvkoB AYY2M-02T, -02TA, -10T, -10TA) nnm
TemnepaTtypHou rpynnbl T5 (4N Bcex ocTanbHbIX JATYUKOBY).

Oatunkm OYY2M nmetot Ex-mapkuposky “1Ex ib 11B T4 Gb X" (ans gaTymkos
OYYy2M-02T, -10T), wnu “1Exib lIB T5 Gb X" (ana ocTanbHbIX AaTysMkoB C
Homepamu paspaboTok 6e3 Gykebl “A”), unu “OExia lIB T4 Ga X" (ans gatyvkoB
OYY2M-02TA, -10TA), vnm “OExia lIB T5 Ga X" (ona ocTanbHbiX OaTYMKOB C
Homepamu paspaboTtok ¢ Oyksor “A”) no TOCT 31610.0 1 MOryT NPUMEHSITLCSA BO
B3pbIBOOMACHbIX 30Hax cornacHo TpeboBaHusam rnasel 7.3 MYD (wectoe mn3gaHue)
Unu  Opyrux  HOPMaTMBHO-TEXHUYECKMX  OOKYMEHTOB,  pernameHTUpPYHLLIMX
npumMmeHeHne ob6opyaoBaHMs BO B3pbIBOOMACHBLIX 30HAX.

3Hak “X” yka3blBaeT Ha BO3MOXHOCTb MPUMEHEHMWS AATYMKOB B KOMMIIEKTE CO
BTOPWYHLIM  Npubopom, uMeloWwuUM Bua B3pbiBo3awmTel  “MickpobesonacHas
anekTpuyeckas uenb” ypoBHsa “ib” (ans AaTunkoB C HOMepamu paspaboTok 6e3
OykBbl “A”) unm “ia” (NS OaTyMKOB CO BCEMM HOMepamMu paspaboTok) Ans
B3pbIBOOMNACHLIX cMecel kateropum |IB n napameTpbl uckpobesonacHbiX BbIXOO0B
Uo<14,3 B, 10<80 MA.

Oatunkn OYY2M ¢ Homepamu paspabotok ¢ OykBon “A” paspeluaetcs
NOAKMNoYaTb TOMbKO K BTOPUYHBIM NpubopaM, MMeLWwuMy BuA B3pbiBO3ALLMUTHI
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“UckpobesonacHas anekTpuyeckast Uenb” YpoBHA  “ia
“[Ex ia Ga] IIB”.

3Hak “X” ykasblBaeT Takke Ha HeobxoAMMOCTb NpefoTBpaLLEHUs YCNOBUiA
obpa3oBaHMsA CTATUYECKOro SMeKTpuvecTBa Ha nonnaske Tuna | (3anpelyaeTcs
npoTupka, 064yB CyxMM BO34YXOM).

n  Ex-mapkupoBky

1.6 Oatumkm OYY6 npegHasHayeHbl AN YCTAHOBKM Ha OObekTax B 30HaX
knaccaO, knaccal u knacca2 no [OCTIEC 60079-10-1, roe BO3MOXHO
o6pasoBaHMe CMecel roplymx ra3oB U NapoB ¢ BO34yXOM kaTeropum IIB cornmacHo
FOCT 31610.20-1 TemnepaTypHou rpynnbl T5.

[aTunkn umetoT B3pblBO3aLLULLEHHOE ncnonHeHne. CooTBeTCTBNE AAaTUMKOB
TpeboBaHuAM TexHM4YecKoro pernameHtTa TamoxeHHoro coto3a TP TC 012/2011
obecneunBaeTcsi BbinonHeHnem Tpebosanuii TOCT 31610.0 n MOCT 31610.11.
[aTtunkm nmeroT ypoBeHb B3pbiBo3awmtbl Ga no MOCT 31610.0, TeMnepaTtypHbIi
knacc T5, Bug B3pbiBo3awwmnThl “Mickpobe3onacHasi anekTpuyeckasi Lienb” C ypoBHEM
‘ia” ons npuMMeHeHuMs BO B3pbIBOOMACHbLIX ra3oBbiX cpedax kateropuu 1B no
FOCT 31610.20-1, Ex-mapkuposky “OEx ia IIB T5 Ga X” no TOCT 31610.0.

3Hak “X” yka3blBaeT Ha BO3MOXHOCTb NMPUMEHEHNs1 4aT4YMKOB B KOMMMEKTE CO
BTOPUYHLIM  NpuGOpoOM, wWMewWwuM BUA B3pbiBo3awmTel “UckpobesonacHas
anekTpuyeckas LUenb”’ ypoBHA ‘i@’ M napameTpbl UCKpobe3onacHbIX BbIXOAOB
Uo<14,3 B; 10<80 MA; Lo<22 MIH; Co<1,8 MKD.

3Hak “X" yka3blBaeT Takke Ha HeobxoaAMMOCTb NpefoTBpaLleHUs YCroBWN
0o6pasoBaHns CTaTUYECKOro anekTpuyecTBa Ha nonnaeke Tuna | (3anpeliaeTcs
npoTunpka, 064yB CyxMm BO34yXOM) U 3aLUMTHON KpbILKe Aatyvka (Mpu ee Hanm4un)
BO B3PbIBOOMAaCHOW 30He.

1.7 Cromkoctb pgatumkoB [OYY2M wu [YY6 Kk arpeccuBHbIM cpefam
orpaHuyeHa NpUMeEHsSIEMbIMU MaTepuanamMm, KOHTaKTUPYOLLMMU C KOHTPOSNMPYEMOWA
cpefon: Hepxasetowasa crtanb 12X18H10T, 1.4435 (aona s4eek w3MepeHust
nasneHus B gatumkax OYY2M-05...0YY2M-08, OYY2M-05A...YY2M-08A, 1YY6,
OYY6-1), dToponnact C aHTUCTATUYECKMMM CBOWCTBamK, bToponnacT-4,
ccheponnactuk mapkm S4C-7AlN (ans nonnaekos Tvna l).

1.8 YcnoBus akcnnyaTaumm 1 cteneHb 3awmTbl 6nokos 65CO4 n BCO5A

1.8.1 Mo ycTOMYMBOCTM K BO3OEWCTBUIO KNMMaTU4YeCKMX (DaKTOpOB Oroku
COOTBETCTBYHT Knumatmnyeckomy ucnonHenuto YXJ14 no MOCT 15150, npu atom
3HaYeHNs KNUMaTU4ecKnx akTopoB cneayroLume:

— paboyasi Temnepatypa oKpyxatoLlern cpeabl oT MuHyc 40 o +45 °C;

— BRaXHOCTb Bo3gyxa oT 10 go 95 % 6e3 obpa3oBaHus KOHAEHCATa;

— aTmocdepHoe aaerneHne ot 84,0 go 106,7 klMa (ot 630 go 800 Mm pT.CT.);

— T1n atMocdrepsl Il (NpoMbiLLNeHHas).

1.8.2 CreneHb 3awwuTbl 060no4km 6rnokos 1P20 no FOCT 14254 (3awwuTta oT
NPOHWKHOBEHUS TBEPAbIX TeN pa3Mmepom 6onee 12,5 mm).

Bnokn  cootBeTcTBYOT  TpeboBaHusiM  TexHUYECKOro  perfiaMmeHTa
TamoxeHHoro cotosa TP TC 012/2011.

Brnoku vmetloT ona uener CBA3N M NWUTaAHMSA OATYMKOB BWUA B3PbIBO3ALLMTHI
“UckpobesonacHasas  anekTpuyeckass  uUenb” ypoBHA  "ia”,  Ex-MapKuMpoBKY
‘[Exia Ga] lIB” no TOCT 30610.0, napameTpbl MCKpoOe3onacHbIX BbIXOAOB
Uo<14,3 B; 10<80 MA; Po<0,3 BT ans 6CO4 n Uo<14,3 B; 10<80 MA; Po<0,5 BT ans
BCO5A 1 ycTaHaBnMBalTCsl BHE B3PbIBOONACHbLIX 30H NOMELLEHUN.

1.9 Ycnosusa akcnnyaTaumMn u cteneHb 3awmtbl koHTponnepos TAMMA-7M
n FAMMA-8M

1.9.1 HomuHanbHble 3HaveHusa knumaTudeckux daktopos no NOCT 15150
ONsi BUAa KnumaTtuyeckoro ucnonHenus YXIN4, npu 3ToM 3Ha4eHUs1 KNMMaTUYecknx
hakTopoB creayoLme:

— pabouyas TeMnepartypa oKkpyxatoLlen cpeabl oT +5 go +45 °C;

— BNaXHoCTb Bo3gyxa Ao 80 % npu TemnepaType +35 °C;

— aTmocdhepHoe aaernenne ot 84,0 go 106,7 klMa (ot 630 go 800 mm pT.CT.);

— T1n atMocdrepsl Il (NpoMbiLINeHHas).

CrteneHb 3awmTbl 060n04km koHTpornnepoB IP50 no FOCT 14254 (3awmTa oT
nbinm).

1.9.2 KoHTponnepsl COOTBETCTBYIOT TpeboBaHUsIM TexHn4yeckoro
pernameHTa TamoxeHHoro coto3a TP TC 012/2011.

KoHTponnepbl wumelT Ans uenen CBA3M W NUTaHWS OaTyvMkoB  BuU4
B3pblBO3aWnTLl  “Uckpobe3onacHasi  anekTpuyeckas  uenb’  ypoBHSA  “ib”,
Ex-mapkupoBky “[Ex ib Gb] [IB” no TOCT 30610.0, napameTpbl MCKpoOGe3onacHbIX
BbIxogoB Uo<12 B; 10<80 MA (Npy NOAKMYEHMM JaTYMKOB K GasoBoMy OGrioky
koHTponnepa [AMMA-7M (Bce WCMOMHEHWUs KOHTpOSiepa) Wnn  Moayrno
conpsixeHus ¢ gatdmkamum MC[ (ucnonHeHus koHTponnepa FAMMA-7M 2 n 3), a
Takke ansa koHTponnepa FAMMA-8M) nnn Uop<24 B; 10<40 MA (Npy nogkmntoYeHnm
[aTyMKOB CO CTaHAAPTHBLIM TOKOBLIM BLIXOAOM K MOAYIHO TOKOBbIX curHanos MTC2
(ncnonHennst koHtponnepa FAMMA-7TM 6 u 7)) un ycTaHaBnuMBalTCs BHE
B3pbIBOONACHbIX 30H NOMELLEHUIA.

1.10 Ycnosua aKkcrnyatauMum U CTeMeHb  3alWTbl  KOHTPOSNepoB
FAMMA-8MA n A17

1.10.1 Mo yCTOMYMBOCTM K BO3OEWNCTBMIO KIUMaTUYECKMX (DaKTOPOB
KOHTpONMepbl  COOTBETCTBYIOT  KNMMatuyeckoMy  wucnonHeHuto  YXI4  no
FOCT 15150, npu 3TOM 3HAYEHMS KNMMaTUYECKMX (haKTOPOB CrieayoLne:

— paboyasi TemnepaTtypa OKpyxatwen cpegbl oT +5 go +45°C ans
FTAMMA-8MA v ot +1 go +45 °C gna Al7;

— BRaXHOCTb Bo3gyxa oT 10 go 95 % 6e3 obpa3oBaHus KOHOEHCATa;

— aTmocdepHoe aaerneHne ot 84,0 go 106,7 klMa (ot 630 go 800 Mm pT.CT.);

— T1n atMocaepbl Il (NpoMbiLLneHHas).

1.10.2 CteneHb 3awmTbl obonoukn koHTponnepoB IP30 no MOCT 14254
(3awwmTa OT MPOHMKHOBEHMS YacTuy, pa3mepom bonee 2,5 Mm).

KoHTponnepbl cOOTBETCTBYHOT TpeboBaHMAM TexHUYecKoro pernameHTa
TamoxeHHoro coto3a TP TC 012/2011.

KoHTponnepbl uMelT Ans uenel CcBsA3M W NUTaHUS  OaTyvMKoB  BuUA
B3pblBO3aWnTLl  “MckpobesonacHass anekTpuyeckas Uenb” ypoBHA "ia”, Ex-
MapkunpoBky “[Exia Ga] IIB” no FOCT 30610.0, napameTpbl MUCKpoGe3onacHbIX
BbIxogoB Uo<14,3 B; 10<80 MA (npv nogkntoyeHun gaTtumkos Kk mogynto MBB1 ansa
FTAMMA-8MA wnn  mogynto MBB4 pgna Al7) u  ycTaHaBnuBaKTCA BHe
B3PbIBOONACHbIX 30H MOMELLEHUIA.
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2 TEXHNWYECKUE OAHHbIE

2.1 TexHuuyeckune [daHHble YPOBHEMEPOB MpW KOMMEKTauum aardymkamu
oyya2m

2.1.1 OnuHa  4JyBcTBMTENbHOrO  anemeHta (43) Ana  gatymkos
OYY2M-01...-08, -01A...-08A, -02T, -02TA ot 1500 go 4000 mm, ons AaTyYUKOB
ayya2m-10, -10T, -12, -14, -16, -10A, -10TA, -12A, -14A, -16A —o1 4000 po
25000 mm.

BepxHuii  Hemsmepsiembli  ypoBeHb (CM. pucyHok 1, Hgn) He Gonee
(240 + Hr— Hrorp), MM, rae Hr - BbicoTa nonnaska, Hporp - rMybuHa norpyxexHus
nonnaska (BenuumHa (Hn—Hporp.) He MeHee 60 mMMm). KoHkpeTHoe 3HayeHue
onpefenseTcs reoMeTpuyeckuMn pasMmepamu nornmnaska U 3Ha4YeHueMm napameTpa
nporpaMMupoBaHus “30Ha HeYyBCTBUTEMbHOCTM OT WMNynbca BO30YXaeHus”,
3aaBaeMoro COOTBETCTBYIOLMMM YCTaHOBKaMM CeKUMI Mepeknioyatenen Ha
nnarte gatymka (CM. pykoBOACTBO no akcnnyataumm YHKP.407533.068 PJ).

l f
”UDDDDU“

Kpbiwka nioka

Her

N7

Hen

t

Hrom

H+

Monnasok

YpoaeHb Kuakoctn

PucyHok 1 - Cxema onpegeneHuns anudel Y9 gatuukos AYY2M ¢ nonnaBkom
Tmna |

HwkHUA  Hemsmepsaemblin  ypoBeHb Ons  gatyukos  [YY2M-01...-04,
OYY2M-01A...-04A, OYY2M -02T, -02TA (kpome faTtyukoB € nonnaskamu Tuna |
@280x217 YHKP.305446.071-02) He 6onee (100 + Hporp), MM, AnNs OaT4YMKOB

Oyy2M-05...-08, -10, -10T, -12, -14, -16, -05A...-08A, -10A, -10TA, -12A, -14A,
-16A vcnonHexna 0 n ansa gatymkoB OYY2M-05...-08, -05A...-08A ncnonHewunsa 1 —
He 6onee (150 + Hnorp), MM, ona gatuukoB [YY2M-10, -10T, -12, -14, -16, -10A,
-10TA, -12A, -14A, -16A ucnonHeHusa 1 — He 6onee (200 + Hnore), MM, rae Hrorp -
rnybuHa MorpyXeHnss nonnaeka, MM, HO He MeHee 200 MM (CM. OOKYMEHT
“Monnasku. PykoBoacTteo no Bbibopy” YHKP.400751.001 P3C).

HwxHUn HensmepsieMbln ypoBeHb Ans gatdvkos OYY2M-02, AYY2M-02A ¢
nonnaeskom Tvna | @280x217 YHKP.305446.071-02 (anst paboTbl Ha NepeaBMKHbIX
pesepByapax) cocTaBnsieT He 6onee 10 M.

30Ha  HeumsmepsieMblXx  YPOBHEW Mexay [OBYMs  MonnaeBkamu B
MHOTOMONaBKOBbIX AaT4nkax He 6onee 312 mm.

Mpn HaxoxaoeHUn ypoBHS NPOAYKTa B HEM3MEPSEMbIX 30HAX, B TOM yucre,
npy nNyctoM pes3epByape, BO3MOXHA Bblgada [MArHOCTUYECKOro coobLleHunst o
HENCNPaBHOCTM AaTymMKa.

BennunHbl HensmMepsieMblX YPOBHEWN OMpeaensioTcs pasMepamMu NomnnasBkoB
1 rnyGMHaMM UX NOTPY>KEHMUS B KOHKPETHBIX MPOAYKTaX.

2.1.2 TMapameTpbl KOHTPONUPYEMOWN Cpeabl

- paboyee M3bbITOYHOE AaBMNeHUE:

1) gns  paTtuukoB  AYY2M-01...-08, -02T, -01A...-08A, -02TA
He 6onee 2,0 MMa;

2) ana gatymko AYY2M-10, -10T, -12, -14, -16, -10A, -10TA, -12A, -14A,
-16A He 6onee 0,15 MMa;

- TemnepaTypa:

1) gns patymkos [1YY2M-01...-08, -10, -12, -14, -16, -01A...-08A, -10A,
-12A, -14A, -16A oT muHyc 45 go +65 °C;

2) anga gatuukoB AYY2M-02T, AYY2M-02TA ot muHyc 45 go +120 °C;
3) ana gatuukos AYY2M-10T, AYY2M-10TA ot muHyc 10 go +100 °C;

— NAOTHOCTL Xunakoctn ot 430 go 1500 Kkr/m>.

Bsi3koCTb He orpaHuM4MBaeTCsl NPY OTCYTCTBUU 3aCTbIBAHUS KOHTPONMPYEMON
cpenpbl Ha aneMeHTax KOHCTPYKLUMU AaTynka U OTCYTCTBUM OTIOXEHWUIA Ha AaTYUKe,
NPenATCTBYHLLNX NEPEMELLEHMIO NOMaBkKa.

MpumeyaHve — Mo  crneuuwanbHOMY  3akady MO COMlacoBaHU  C
pa3paboTyMKOM BO3MOXHO M3roTOBIIEHNE OATYMKOB C pPaCLUMPEHHbIM AManasoHOM
pabounx TeMnepaTyp KOHTponMpyemon cpebl (MeHee MuHyc 45, 6onee +120 °C) u
OunanasoHoM paboyero n3bbITOYHOro faBneHus 6onee HOMUHANBHOO.

2.1.3 Mpepenbl  pgonyckaemon abCOMTHOM  OCHOBHOW  MOrPELUHOCTM
N3MEPEHUI YPOBHS XMUAKMX NPOOYKTOB AATYMKOM paBHbl +3 MM Ans ucrnonHeHus 0
n +1 mm (2, £3 no 3akasy) a4nsa ucnonHeHuns 1.

2.1.4 Twvn nonnaska AaT4MKOB onpefenseTca npu 3akase TpebyembiMu
METPOSOrM4ECKUMM XapaKTePUCTMKaMMN 1 yCnoBUSAMKM 3kcnnyaTtauun. FabaputHble
pasmMepbl nonnaska Tuna | onpeaensalTca pasMepamn YyCTaHOBOYHbLIX (haHLEB.
[MnoTHOCTL Monnaeka B 3aBMCMMOCTM OT TUMNA, Ha3HayeHWs, martepuana u
pa3mMepoB MOXET BapbupoBaTbCA B Npegenax ot 249 o 4420 Kr/m>.

MHpopmaumsa no Tvnam nornnaskoB M WX XapakTepucTukam rnpeacrasreHa B
nokymeHTe “Monnaekn. PykoBoacTBo no Beidopy” YHKP.400751.001 P3C.

2.1.5 lMpepgenbl gonyckaemow LOMOSHUTENBHON abCOMOTHON MOrPeLHOCTM
N3MEpPEHUIN YPOBHS, Bbl3bIBAEMON M3MEHEHUEM MIOTHOCTU XUAKOCTU B pabovem
OuanasoHe TemnepaTtyp OOIMkHbl cooTBeTcTBoBaTb 0,02 MM Ha kaxabin 1 °C
NOrpeLuHoOCT n3mepeHus Temnepatypsl Ha 1000 mm AnvHbl Y3.
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MpumeyaHne — O6beM M NNOTHOCTL MNONaBka ANs onpeaeneHns rmyouHbl
norpy>xeHusi nonnaska Tvna | ykasaHbl B JokymeHTe YHKP.400751.001 P3C.

2.1.6 OuanasoH w3MepeHwii TemnepaTypbl ANs [OaTYMKOB C  KaHarnom
U3MepeHusl TemMnepaTypbl paBeH AuanasoHy TeMrnepaTtyp KOHTPONUpyemoii cpeabl
(n. 2.1.2).

2.1.7 Mpepenbl gonyckaemon abCOMTHOW  MOrPeLHOCTN  U3MEpPEeHUi
Temneparypsbil:

— B AmanasoHe TemnepaTyp oT MuMHyc 45 0o muHyc 10 °C He 6onee 12 °C;

— B AmnanasoHe TemnepaTyp oT MuHyc 10 go +85 °C He 6onee +0,5 °C;

— B AmManasoHe TemnepaTyp cBbiwe +85 no +120 °C He 6onee +2 °C.

2.1.8 [vanasoH M3MepeHuin rMapocTaTUYecKoro AaBreHust Ans 4aT4YMKOB C
KaHanoMm namepenus aaeneHus (cM. Tabnuuy 2) ot 0 go 2 MMa.

2.1.9 lpepgensl pgonyckaemMon npuvBeAEHHOW MOrPEeLHOCTM U3MEepPEeHUn
rmapocTaTuyeckoro gasneHns pasHbl £1,5 %.

2.2 TexHunyeckme [aHHble YPOBHEMEPOB TpW KOMMMEKTauum aatdyvkamu
ayye

2.2.1 OnvHa Y3 patumkoB Lus (CM. pUCYHOK 2) onpenensieTcsl 3aka3oMm B
npegenax ot 1500 go 6000 mMm.

MpumevaHne — Mo  cneumanbHoMy  3akady MO  COrMacoBaHU  C
pa3paboTyMKOM BO3MOXHO M3roTOBIIEHME OATYMKOB C AnvHOM Y3 meHee 1500 u
6onee 6000 MM, YyCTaHOBOYHBIX (briaHUEB C BbICOTOM Hye OTNMYHOM OT 3aKasHbIX
3Ha4veHun 75 n 150 mm.

[OwanasoH u3MepeHun ypoBHA JdormkeH Obitb OT  (Hwp + Huw) OO
(Hup + Lus — Hex — Hyo), MM, rge:

— Hup— HWXHUIA HEM3mMepsaeMbl ypOBEHb B Mepe BMECTUMOCTH, MM;

— HHH— HWXHUI Hen3mepsaeMbI ypoBEeHb AaTYMKOB, MM;

- Lys — anuHa Y3 patunka, mm;

— HgH— BEpXHUI HEU3MEPSIEMbIN YPOBEHb OATYMKOB, MM;

— Hyo— BbiCOTa yCTaHOBOYHOro onaHua, MM.

Hgn gaTtumkoB LOYY6-1 pomkeH ObiTb He Gonee 578 MM Ansi nMonnaBkoB
Tuna | 130x398 n Tuna | @80x201.

Hun AatumkoB AYY6 gomkeH 6biTb He Gonee 190 MM Ans nonnaeka Tvna |
@130x62.

Hun gatumkoB [YY6-1 gomkeH ObiTb He 6onee MMHYC 3 MM Ans NOMfaBKOB
Tna | @130x398 n He 6onee 30 mm Ans nonnaskoB TMna | @80x201.

Hun gatumnkoB [1YY6-1 gomkeH 6bITb He 6onee MyuHyc 193 mm npu paboTe ¢
ofHvM nonnaskoM Tuna | @130x398 (B pexxume n3mepeHust ypoBHs 6e3 namepeHus
YPOBHS pasgena cpeq).

MpumeyaHue — 3HaKk “MUHYC” O3HayaeT, 4YTO YPOBEHb KOHTPONUPYEMOWN
cpeabl HAXOAUTCS HUXKE HUDKHEro KoHua Y3 gatyuka.

CwmelleHnesyenkn ona mamepeHun gasnexvsa (ganee “AWN") oT HWXHero
KoHua Y3 gatumkoB Haypg AomkHO ObITb (4,5 + 0,5) MMm.

2.2.2 TMapameTpbl KOHTPONUPYEMOW Cpeabl:

1) paboyee u3bOLITOUHOE [aBfeHWe B ra3oBOM  MOAYLWKE  Mepbl
BMECTUMOCTHU:

— oT MuHyc 1,87 go 2,06 klMa npn anvHe Y3 ot 1500 go 2650 mm;

— oT muHyc 3,08 go 3,27 klMa npy anvHe Y3 ot 2651 0o 4100 mm;

— OT MUHyC 6,16 8o 6,28 klMa npn anvHe Y3 ot 4101 go 6000 Mm.
2) pabovas TemnepaTtypa KOHTponupyemomn cpeabl oT MuHyc 40 go +65 °C
(Mpw ycnoBun He3amep3aHUst KOHTPOSTMPYEMOW Cpeabl);
MpumevaHne — Mo  cneumanbHoMy  3akady MO  COrMacoBaHU  C
pa3paboTyMKoOM BO3MOXHO M3rOTOBMIEHME OATYMKOB C paboyer TemnepaTypon u
COOTBETCTBEHHO AMana3oHOM M3MeEPEHUN TemnepaTypbl KOHTPONMpyemMon cpeabl
HWxe MuHyc 40 1 Bbiwe +65 °C;
3) nNNOTHOCTb KOHTPONMpyeMo cpeapbl oT 650 go 850 kr/m®;
4) CKOpPOCTb W3MEHEHWs YPOBHsI KOHTponvpyemol cpegbl He 6onee
0,01 m/c;

5) BSA3KOCTb KOHTPONUPYEMOW cpedbl He OorpaHU4MBaeTCsl NpyU OTCYTCTBUU
3acTbiBaHWs, W OTNOXeHMn Ha YO p[aTumkoB, NPenATCTBYHOLUUX
nepemMeLleHunto nonnaskos 1 pabote AN[.
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PucyHok 2 - Cxema onpeaenenuns anvHel Y3 gatumkos YY6
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2.2.3 [OuanasoH n3mepeHun YPOBHS oT (Hup + Hur) ao
(Hup + Lys — HeH — Hyo), MM, rae Hup - HWXHWIA HeM3mepsieMblil YpOBEHb B Mepe
BMECTMMOCTU, MM, Hyge - BbICOTa YCTAHOBOYHOIO draHua, MM (CM. PUCYHOK 2).

Mpepenbl gonyckaeMon abCoNOTHOM OCHOBHOM MOFPELUHOCTU M3MEepPEHUN
YPOBHS 3aBMCAT OT TUMa nonnaeka u ykasaHbl B Tabnuue 3.

Tabnuua 3 — Npegensl aGCONOTHON OCHOBHOWM NOrPELLHOCTN U3MEPEHUI YPOBHS
natyukamn 1YY6

Mpenensl
Jonyckaemon
dopma abcontoTHoOM MarTe- Mpume-
Twun nonnaska o HasHaueHue
nonnaeka OCHOBHOM puan YaHue
MorpeLIHocTy,
A, MM
BXOAUT
| BbICOKOTOYHOE B
@130x62 @ +1 n3mepeHve cepo- | cocTtas
NIoOCKNin YPOBHSI CBETMLIX | NNacTuk nart-
UMnuHap HedTeENPOAYKTOB 4YUKOB
avyye
' BbICOKOTOYHOE cepo-
2130x398 ﬂ namepeHme nnacTuk,
BblHECEHHaA *1 HepxaBe- | BXoaaT
YPOBHS CBETIbIX
MarHuTHas toLas B
cuctema HedTenpoaykToB |  cran, | cocras
l cepo- | yyrop
@80x201 “smeperve nnacTuk, | nyye.q
BblHECEHHas 5 YPOBHs pasaena | HepxxaBe-
MarHuTHas cpen toLas
cucrema cTanb

2.2.4 [Oatumku OYY6 KoMmnnekTytoTca nonnaskamu tuna | @130x62, gatymku
OYY6-1 komnnekTyoTcs nonnaskamu Ttunal @130x398 wn  Tuna | @80x201.
[abapuTHble pa3mepbl NOMMABKOB U UX XapakKTEPUCTUKU MpUBeAEHbl B JOKYMEHTE
“Monnaskn. PykoBoacTteo no Beibopy” YHKP.400751.001 P3C.

2.2.5 lMpepgenbl gonyckaemow abCOMOTHOM AOMNOMHMTENBHON MOrPELIHOCTM
N3MEpPEHUI YPOBHS YPOBHEMEPaMU B cOCTaBe C aatynkamu [1YY6 paBHbl £2 MM Ha
10 °C.

2.2.6 Ouana3oH wu3MepeHui U3BbITOYHOrO [JaBriEHUSI COOTBETCTBYET
ponyctumomy pabodeMy [OaBneHUIO B rasoBOW MNoAyllke Mepbl BMECTUMOCTU
(n.2.2.2).

Mpepensl fonyckaeMon abCcontoTHOM NOrpeLlHOCTU N3MEPEHNIA N30bLITOYHOTO
[aBrneHus B AuManasoHe paboymx TemnepaTtyp paBHbl:

- +51 lNa npu gnuHe Y3 gatyuka ot 1500 o 2650 mm;

— +84 lNa npu gnuHe Y3 gatyuka ot 2651 oo 4100 mwm;

- +168 lNa npu anuHe Y3 gatunka ot 4101 go 6000 mMm.

2.2.7 Ouana3oH W3MepeHUN rMApPOCTaTUYECKOrO AaBMEHUSI OTHOCUTENLHO
BbICOTbI YCTAHOBKM HxkHen ANI:

- o1 0 go 18,7 klMa npu annHe Y3 gatumkos ot 1,500 o 2,650 wm;

- o1 0 go 30,8 klMa npu annHe Y3 gatumkos oT 2,651 0o 4,100 wm;

- o1 0 go 61,6 klMa npu annHe Y3 gatumkos oT 4,101 oo 6,000 m.

Mpepensl Jonyckaemomn abcontoTHoM NnorpeLIHocTn namepeHun
rmapoCcTaTMYEeCcKoro AaBfeHNss OTHOCUTENbHO BbICOTbl YCTaHOBKM HWxHen AW B
AnanasoHe pabouymx TemnepaTyp oT MuHyc 20 °C go +65 °C paBHbl:

- +20,4 MNa npu annHe Y9 patumka ot 1,500 go 2,650 m;

- +33,6 lNa npu anuHe Y9 patumka ot 2,651 po 4,100 m;

- +67,2 Na npu anuHe Y9 patumka ot 4,101 po 6,000 m.

Mpepenbl gonyckaemon abConTHOM MNOrPELLHOCTU U3MEPEHMUI
rmapoCcTaTUYEeCcKoro AaBneHnss OTHOCUTENBHO BbICOTbI YCTAaHOBKM HkHen AN B
AvanasoHe paboumx TemnepaTtyp oT MuHyc 40 °C go muHyc 20°C paBHbI:

- +25,5 lNa npu annHe Y9 patumka ot 1,500 go 2,650 m;

— +42 lNa npu gnuHe Y3 pgatyuka ot 2,651 oo 4,100 m;

— +84 lNa npu gnuHe Y3 pgatyuka ot 4,101 oo 6,000 m.

2.2.8 [Ouana3oH wu3MepeHun TemnepaTypbl COOTBETCTBYET AuanasoHy
Jonyctumbix paboumx TeMnepaTyp KOHTponupyemon cpefpbl (M. 2.2.2).

Mpenensl Jonyckaemon abcontoTHom NorpeLuHocTU
Temnepartypsbl pasHbl £0,5 °C.

n3mepeHun

2.3 TexHuyeckue faHHble GIOKOB M KOHTPOMIepoB

2.3.1 3HaueHne TOKa Ha BbIXoge, MA, onpegensieTcsa Mo cneayroLlen
dopmyne

Ibix = Imunr + ((Imake — Imun)/(P100 — Po)) [P — Po) , 1

3HaYeHMe TOKa Ha BbIXOAE, COOTBETCTBYHOLLEE BEPXHEW

rpaHvue avanasoHa, pasHoe 20 MA anga ananasoHoB 0...20 u

4..20, un 5mMA ans pguanasoHa 0...5MA (Bug AgunanasoHa

ABNSIETCS NapaMeTpoOM HacTporku 6Grnoka unm KoHTponnepa,

BBOAMTCS C KnaBuaTypbl, 3kpaHa unn ¢ 9BM BepxHero ypoBHs,

cM. pykoBoacTBo onepatopa YHKP.468157.087-XXX-PO (ans

BCA4), nnn YHKP.468157.113-XXX PO (gns BCHO5A), wunu

YHKP.466514.010-XXX PO (ana FTAMMA-7M), unu

YHKP.466514.011-XXX PO (ana FTAMMA-8M), unm

YHKP.466514.022-XXX PO (ans FTAMMA-8MA), unu

YHKP.466514.026-XXX PO (ana Al7), rge XXX -Homep

TeKyLlen Bepcun nporpaMmmHoro obecneyexust), MA;

Imtn — 3HaYeHVe TOKa Ha BbIXOAE, COOTBETCTBYIOLLEE HWXKHEN rpaHuLe
OnanasoHa, pasHoe 0 MA ana ananasoHos 0...20 1 0...5, n 4 mA
ansa aanasoHa 4...20 MA, MA;

P - TeKyllee 3HavyeHne wu3MepsieMoro napameTpa (YpOBHS,
TemnepaTtypbl, [AaBneHus, obbema, nMoTHOCTM W  T.4.),
NpMBSI3aHHOrO HacTpolkamu 6rnoka wunuM  KoHTponnepa K
TOKOBOMY BbIX0Zy (EAVHULILI UIBMEPEHUSI NapaMeTpa);

P1oo — 3HayeHue  BbIBOAMMOrO  MapameTpa, COOTBETCTBYyHLLEE
3Ha4YeHU0 Toka Ha BbIxode paBHOMY Iuakc (MapameTp
HaCTpPOWKKW, BBOAMTCHA C KnaesmaTypbl, 3kpaHa unn c¢ 3BM
BEPXHETO YPOBHS, €AUHULbI U3MEPEHUS NapaMeTpa);

Po - 3HayeHue  BbIBOAMMOrO  MapameTpa, COOTBETCTBYyHLLEe

3HaYeHU0 ToKa Ha BbiIxode paBHOMY Iuun (NapameTp

roe  Ivakc —
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HacTpoWvikn, BBOAMTCHA C KnaeuaTypbl, 9kpaHa wnu ¢ OBM
BEPXHEro ypoBHs, eANHULIbI M3MepeHns napameTpa).

2.3.2 lMpepenbl gonyckaemon abCcoNOTHOM MOrPELLIHOCTU BOCNPOU3BEAEeHNS
curHanoB TokoBbix BbixogoB (Al) ana BCO4 pasHbl £20 mkA, ana BCA5A, TAMMA-
8MA 1 A17 paBHbl £15 MKA.

2.3.3 Tlpegensl JonyckaemMon npvBeaeHHOM norpeLuHoCcTU
BOCMNpPOM3BEAEHNS CUrHanoB TokoBbIX Bbixogos TAMMA-8M 1 Ans nsonnpoBaHHbIX
BbiIxogoB MTAMMA-7M —+0,2 %, Ana Heus3onupoBaHHbIX BbixogoB MAMMA-7TM —
+3 %.

2.3.4 B TOM cnyyae, ecnv usmepsiemblii napameTp (ypoBeHb, TeMnepartypa,
JaBneHue n T.4.) BbIBOAUTCA B BUAE TOKa ANsl perncrpaummn Ha BHELUHWUA npubop,
npu pacyete abCOMOTHOW MOrpeLHOCTU M3MEPEHUs HeoOXOAMMO Yy4uTbiBaTb
COCTaBIsOLLYI0, BbI3BaHHYH MOrPELLIHOCTLIO LndpoaHanoroBoro npeobpasoBaHus
TOKOBOro Bbixoda AP (eauHuubl n3MepeHusi napameTpa), koTopasi MOXeT ObiTb
onpepeneHa no copmyne

AP = Al P1oo — Po)/( Imakc — IMuH)) 2

2.3.5 XapaKTepuCTUKM TOKOBbIX BbIXOAOB:

— YMCNO BLIXOOHBLIX TOKOBLIX curHanoB — pfAea (ans FTAMMA-8M), yeTbipe
(ana BCO4, BCOS5A, TAMMA-7M wucnonHenui 4...7, TAMMA-8MA) nnn o wectu
(ana AL17);

— OManasoHbl LWKamnbl TOKOBbIX curHanos — 4...20, 0...20, 0...5mA npu
MaKkcuMarbHOM COMPOTMBIIEHMM Harpy3knm — He Bonee 600 Om (ons BCO4), ons
BCO5A, TAMMA-8MA un Al7 amanasoHbl BbIXOLHOTO TOKOBOFO cCUrHama, npwm
BENNYMHE COMPOTUBIIEHUS Harpy3kn He 6onee 500 Om — ot 4 go 20 n ot 0 go
20 MA, npu BENUYMHE COMPOTMBNEHUSI Harpy3kn He Gonee 2,2 KOM — oT 0 0o 5 MA,
ana TAMMA-7M  guana3oHbl BbIXOAHOMO TOKOBOrO CUrHama, npu BenuyuHe
conpoTuBneHusi Harpysku He Bonee 300 Om — oT 4 go 20 n ot 0 go 20 MA, npwu
BEMUYMHE COMPOTUBIEHMS Harpy3ku He Gonee 2kOm — oT O go 5MA, ans
FTAMMA-8M agmanas3oHbl BbIXOOAHOrO TOKOBOFMO  CWUrHana, nmnpu  BenuuuHe
COMPOTMBIEHNS Harpy3kn He Gonee 450 Om — ot 4 go 20 n ot 0 go 20 MA, npu
BEMWYMHE CONpPOTUBNEHNS Harpy3ku He 6onee 2 kKOm — oT 0 o 5 MA;

— BO3MOXHOCTb MPMBSI3KM K TOKOBOMY BbIXo4y fo6oro nsamMepsieMoro
napameTtpa.

2.3.6 Xapaktepuctuku TokoBbix Bxogos (TAMMA-7M ncnonHeHwun 6 n 7):

— YUCIO N30NNPOBAHHbIX TOKOBbLIX BXOA4OB — [Ba.

— NpY NOAKMYEHUN B3pblBO3aLUNLLEHHBIX AAaTYMKOB C BbIXOAHBIM TOKOBbLIM
curHanom 4...20 mA no gsyxnpoBogHoin cxeme MTC2 obecneunBaeT Ans Kaxaoro
Jartyvka nckpobesonacHoe W30NMpPOBaHHOE NuTaHue ¢ napametpamun Uo<24 B,
1040 MA.

— OgQHOBpEeMeHHOe MOAKIIYEHNEe B3pblBO3ALUULLEHHOrOo AaTynMka U gaTyuka
06bIYHOrO UCMOMHEHUS! HE JOMNYCKaeTCs.

— npegensl  OONyckaemMol MNpuBeOEeHHOM MOrpeLlHoCcTM npeobpas3oBaHns
BXOOHOro TokoBoro curHana 0,2 %.

2.3.7 Xapaktepuctuku auckpeTHbix Bxogos (FAMMA-7M ncnonHeHui 4...7):
— YNCNO OANCKPETHBIX BXOAO0B — YeTbIpe;

— AVCKpeTHble BXOAbl NpeAHasHayeHbl AN 06CNyXuBaHUS CUTHaNoB Tuna
“CyXOM KOHTaKT” 1 MMeIOT BXOAHOE conpoTuBneHne He meHee 10 kKOMm;

— MUHMMarnbHas ANMTEeNbHOCTb OBHapyXuBaemoro curHana cocrasnset
1 mc.

2.3.8 Xapaktepuctuku kntoveri 6CO4, TAMMA-7M n TAMMA-8M:

— KONWYEeCTBO M30NNPOBaHHbLIX kntoven — Aaga (ans 6CO4) unu yeTbipe (ans
FTAMMA-7M n TAMMA-8M);

— KOMMYTMPYEMOEe HarnpshkeHne MOCTOSIHHOrO WM MEePEeMEHHOro ToKa He
6onee 250 B;

— [ONYCTUMBIN TOK KOMMYTaumMK Kiova He 6onee 1 A;

— COMPOTMBIIEHME KNioYa B 3aMKHYTOM COCTOsiHUM He Gonee 1,6 Om (gns
BCA4) nnn 1,2 Om (ana FTAMMA-7M n TAMMA-8M);

— nporpaMMmupyemMble 3HaveHuss nopora MW ructepesmca cpabaTbiBaHWS
Kntoya;

— BO3MOXHOCTb MPUBSA3KM K KNtody ftoboro nsmepsiemoro napameTpa.

2.3.9 Xapaktepuctuku kntodenn BCO5A:

— KOMNMYeCcTBO U30NMPOBaHHbLIX KMoyen — ABa;

— KOMMYTMPYEMOE HamnpsiXeHWe NOCTOSIHHOro Toka He 6onee 24 B;

— [OMNyCTMMbIA TOK KOMMYyTaumMK Kntova He Gonee 0,75 A;

— COMPOTUBIEHUNE KITHOYa B 3aMKHYTOM COCTOSIHUMM He 6ornee 1 Owm;

— nporpammupyemble 3Ha4YeHuWst mnopora U ructepesuca cpabartbiBaHus
Kno4a;

— BO3MOXXHOCTb MPUBSI3KM K KIKOYY N0OOro M3amepsieMoro napametpa.

2.3.10 Xapaktepuctuku kntodern FTAMMA-8MA n A17:

— KONMYECTBO W30NMPOBAaHHbIX KNoven — go socbMu (gns TAMMA-8MA)
unu oo aeHaguaty (ona Al7);

— KOMMYTMPYEMOE HanpsiKeHUe NoCTOSIHHOro Toka He 6onee 60 B;

— [OMNyCTMMbI TOK KOMMYyTaLmMu kniova He 6onee 1 A;

— COMNpOTMBIIEHME KItOYa B 3aMKHYTOM cocTosiHuM He Gornee 1 Owm;

— MporpamMmmupyemble 3Ha4YeHUs1 Mnopora W ructepesunca cpabaTbiBaHWs
KIoya;

— BO3MOXXHOCTb MPUBSI3KM K KIKOYY N0OOro M3amepsieMoro napametpa.

2.3.11 XapakTtepuctuku nHtepdpenca 6noka 6C4:

— Tun nHTepdenca — RS-485;

— ranbBaHW4yeckasi M3onauMs BbIXOAHbLIX Lienen WHTepdenca ot obuiero
nposoda W BHYTPEHHUX LUenei 6noka (MPOYHOCTb W3OMALMM  MOCTOSIHHOIO
HanpsbKeHUsi B TedeHne ogHon MuHyTel — 1000 B);

— nporpammMupyemMas CKopocTb nepegauyn ot 2400 go 115200 6ut/c;

— NporpamMmmmnpyeMblii KOHTPOMb YETHOCTY;

— nornyeckuin npotokon — Modbus RTU (nporpammupyemebiit agpec).

2.3.12 XapakTepucTtukm nitepdeinca 6noka BCO5A:

— Tunbl  nHTepcdpericoB —  RS-485  (npotokon  Modbus  RTU),
nocnegoBaTenbHbIi MHTEpdenc USB (amynsuus nocnefoBaTenbHOrO nopTta ¢
HanoxeHueM npotokona Modbus RTU).

— nporpammupyemMasi ckopocTb nepegaym ot 4800 go 115200 6uT/c;

— NporpamMmmMupyeMblii KOHTPOIb YETHOCTW.

2.3.13 XapakTtepuctukn  moaynss  uHTepdennca MU/M  (TAMMA-7M
mcnonHenun 1, 3,5n 7):
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— U30MMpPOBaHHbIN  UHTEpdeic RS-232/RS-422/RS-485 (Bbibop Tuna
UHTEepderica OCyLLIECTBNAETCS Nofnb3oBaTenem);

— CKOpoCTb nepegaym oo 19200 6ut/c;

— NpOrpamMmMUpPyeMbIi KOHTPOSb YETHOCTMU;

— nornyeckuii npotokon — Modbus RTU.

2.3.14 Xapaktepuctukn nHtepdenca FrAMMA-8M:

— ranbBaHMyeckas pasBa3ka BbIXOAHbLIX Lienen uHTepdenca oT kopryca
npubopa 1 ero BHyTPeHHUX Lienen (MpoYHOCTb n3onsummn 1000 B noctosiHHOro Toka
B Te4YeHue OOHON MUHYTbI);

TMN nHTepdeiica - RS-485;

— MporpaMmMmmpyemMasi CKopocTb nepenaym oo 19200 6ut/c;

— NporpaMMupyemMblin KOHTPOIb YETHOCTH;

— norudeckmn npotokon — Modbus RTU  (nporpammupyembin  agpec
npubopa).

2.3.15 TAMMA-8MA npu komnnektauum 6nokom nutaHusa B8, wumeer
crnepyloLme xapakTepucTuku nHTepdenca:

— TN nHTepgenca — RS-485;

- nporpammMmupyemas ckopocTb obmeHa o 115200 6ut/c;

— MporpaMMUpyemblil KOHTPOMb YETHOCTY;

— KOMMYHMKaLMOHHbIA npoTokon — Modbus RTU;

— ranbBaHM4eckas pasBa3ka BbIXOAHbLIX Lienen uHTepdenca oOT kopryca
npubopa 1 ero BHyTPeHHUX Lienen (MpoYHOCTb n3onsummn 1000 B nocTosiHHOro Toka
B Te4YeHue OaHON MUHYTbI).

2.3.16 TAMMA-8MA npu komnnektaumm 6nokom nutaHus BI9, umeer

cne,qylou.l,me XapaKkTepuCTUKM uHTepdenca:
TMn nHTepderica — Ethernet 10BASE-T;

- ckopocTb obmeHa go 10 Méut/c;

— KOMMYHMWKaLMOHHbIA NnpoTokon — ctek TCP/IP;

— MPOTOKONMbI NPUKNagHoro ypoBHst — Modbus TCP un cepep HTTP;

— ranbBaHW4yeckass pasBsi3ka BbIXOAHbIX Lenen uHTepdenca oOT Kopnyca
npubopa 1 ero BHyTPEHHMX Lenen (npoYHocTb m3onsaumm 1000 B nocTosiHHOro Toka
B TEYEHWE OAHOW MUHYTbI).

2.3.17 Al7 vmeerT criegylolume xapakTepucTukm uHtepdgerica RS-485:

— MporpaMmmmpyemMasi CKopocTb oomeHa o 115200 6uT/c;

— NpOrpaMMupyeMbii KOHTPOIb YETHOCTH;

— KOMMYHMKaLUMOHHbIA npoTokon — Modbus RTU;

— ranbBaHW4yeckas pasBsidka BbIXOAHbIX Lenen uHTepdenca OT Kopnyca
npubopa 1 ero BHYTPEHHMX Lenen (npoYyHocTb m3onsaumm 1000 B nocTosiHHOro Toka
B Te4YeHue OaHON MUHYTbI).

2.3.18 Al7 vmeeT crieqylolime xapaKkTepucTukm nHtepderica Ethernet:

— cpepa nepegayn gaHHbIX — BuTasa napa CATS;

— ckopocTb 06mMeHa o 100 MowuT/c;

— norudeckuin npoTtokon - TCP/IP;

— ranbBaHu4yeckass pasBsi3ka BbIXOOHbIX Lenen uHTepdenca OT Kopnyca
npubopa 1 ero BHYTPEHHMX Liener (NpoYHoCcTb n3onsaumm 1000 B noctosiHHOro Toka
B TEYEHME OHOW MUHYTbI).

2.3.19 Pasmep rpagyvpoBoyHOi Tabnuubl o6bEMa pesepByapa, XpaHUMON
B 9HEproHe3aBWCMMOM MamsiTu ONokoB W koHTponnepoB — go 3000 Touek.

OnpepeneHne Tekywero 3HadyeHnss obbéma No U3MepeHHOMY 3HaYeHWIO YPOBHS
Npou3BOANTCS NyTEM NTMHENHOTO MHTEPNONUPOBaHUS TabnuyHon dyHkumm V(Hy).

2.4 3neKTpuyeckre napameTpbl M XapakTepuUCTUKU

2.4.1 TMutaHue ypoBHeMepoB ¢ 6nokamn BCO4 n BCO5A ocywecTtBnsieTcs
OT BHELWIHEro CTabunManpoBaHHOINO WCTOYHMKA MUTaHWSi TMOCTOSIHHOTO TOKa
(HanpsbkeHne +24 B +10%). Tok noTpebneHns He npeBbiwaeT 500 MA.
Donyckaetcss nutaHne oT OGOpPTOBOM CETM aBTOMOOUNS C  HOMWHArbHbLIM
HanpsbkeHneM 24 B u Bbibpocammn Hanpsbkennst oo 90 B npu gnutenbHocTM Oo
1 mc. lNuTaHne ypoBHeEMepa B COCTaB KOTOPOro BxogaT koHTponnepbl FTAMMA-7M,
FTAMMA-8M, TAMMA-8MA unn Al7 ocyLiecTBnsSeTCca OT CeTU NepeMeHHOro Toka
HanpsbkeHneM ot 180 go 242 B (ans FTAMMA-7M n TAMMA-8M) nnn 265 B (ans
FTAMMA-8MA n A17), yactoton (50 +1) Ny. MowHoCTb, noTpebnsaemas Takum
YPOBHEMEPOM MPU HOMUHANBHOM HaNpsXXeHnW, He npesbiwaeT 50 BIA.

2.4.2 Ona nuTaHus paTtynka ONokum M KOHTponnepbl BblpabaTtbiBaloT
ranbBaHWYECKN W30NMPOBaAHHOE WCKPoGe3onacHoe MOCTOSIHHOE HanpshkeHue He
oonee +14,3 B. Tok noTpebneHus gatynka coctaBnset He 6onee 40 MA.

243 Mo creneHn 3awWnTbl OT MNOPAXEHUA IMEKTPUYECKMM  TOKOM
ypoBHEMepbI, B cocTaB KoTopbix BxoasaT BCA4 wnn BCIOS5A, oTHOcATCS K knaccy
3awuThl Il B cootBeTcTBMM C TpeboBaHuamu FOCT 12.2.007.0, ypoBHeMepbI, B
coctaB koTopbix Bxogat [AMMA-7M, TAMMA-8M, TAMMA-8MA wnn Al7,
OTHOCATCS K Kraccy 3awuTbl | B cootBeTcTBUM € TpeboBaHuamm FOCT 12.2.007.0.

2.4.4 3nexTpuyeckas m3onsaumusi 6roKoB Mpu TemnepaType OKpyXatoLiero
Bo3gyxa oT +15 go +35°C wn oTHocuTenbHowm BnaxHocTn oT 30 go 80 %
BblAepXMBaeT B TevyeHue OfHOM MUHYTbl 6e3 npobos u  MOBEPXHOCTHOro
nepekpbITUS UCMbITaTeNnbHOE HanpsXeHne:

- Mexgy wuckpobesonacHbiMM UeNsiMM U WCKPOONACHbIMW  Lensmmn  —
HanpsbkeHue ~1500 B, 50 Ny (adphekTnBHOE 3HaYeHue);

— Mexay BbIXOAHBIMU LENsAMM U LensMyu nutaHua — Hanpsbkenne ~500 B,
50 'y (3dbpekTuBHOE 3HaAYEHME);

— Mexgy BbIXOAHbIMKM LensMu uHTepdenica u obwym npoBoAOM U
BHYTPEHHMMM LiensiMm Grioka — NOCTOsIHHOE HanpsbkeHne 1000 B.

2.4.5 OnekTpuyeckas M30MAUMSA KOHTPOMMEPOB B HOPMAsbHbIX YCMOBUSAX
NPUMEHEHNs BblAEPXMBAeT B TeyeHWe OAHOW MuHyTbl 6e3 npobos wn
NMOBEPXHOCTHOIO NEPEKPLITUS UCTIbITAaTENBbHOE HanpsXXeHue:

1) ~1500B, 50Ty - wMexgy uenbo nuTaHua ~220B, 50Ty w
MeTannM4yeckuMM 4acTsaMW KOHTponmnepa, a Takke Mexay wuckpobesonacHbiMM
Lensmu 1 uenbto NnutaHus ~220 B, 50 u;

2) ~500B, 50Ty - Mexagy BbIXOOHBIMM WCKPOOGE3onacHbLIMU LensMu
KOHTpOMnepa, 3MeKTPUYEeCKN He CBA3aHHbIMW Mexdy cobou, a Tawke Mexay
BbIXOAHbLIMW NCKPOBEe3onacHbLIMN LiensiMM KOHTPOSIepa n ero Koprycom;

3) —1000 B - mexay BbIxogHbIMU Liensamu uHTepdenca RS-485 n kopnycom
KOHTpoOnnepa v ero BHYTPEHHUMU LENsMKU, a Takke Mexay BbIXOOHbIMWU LiensmMu
uHTepderica Ethernet n kopnycom KOHTpornnepa u ero BHyTPEHHUMU Liensamu;

4) —1000 B - mMexay BbIXOAHbIMU LiensiMU TOKOBbIX CUFHaroB M KOpNycom
KOHTposnnepa 1 ero BHyTPEHHNMU Liensamu.

2.4.6 OneKkTpuyeckoe COMPOTMBIEHME UW30ONALUM BTOPUYHBIX Npubopos
Mexay uckpobesonacHbIMU LensiMu 1 UCKPOONacHbIMY LensMU, Lensamu NUTaHus n
BbIXOAHBLIMU LEnsaMun:

— He meHee 20 MOM npu HopMarbHbIX YCNOBUSIX;
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— He MeHee 5 MOM npu BepXHEM 3HaYeHUM TemnepaTypbl paGoyrx YCroBUMA.

2.4.7 YpoBHeMepbl MO YPOBHK  3NIEKTPOMArHUTHOW  COBMECTUMOCTM
yooBneTtBopsaT  TpeboaHmam [TOCT P MOK 61326-1 ana  obopynoBaHust
knacca A, otBevatT TpeboBaHuam [OCT 30805.22 no YpOBHIO WU3MyYaeMmblX
paguornomex n FOCT 32132.3 no ypoBHHO KOHAYKTUBHbBIX MOMEX.

2.4.8 CBA3b [aTyMKoB C BTOPUYHBIM MPUMOBOPOM  OCYLLECTBNSETCS C
MOMOLLbID  3KPAHWPOBAHHOIO YeTbIPEXTIPOBOAHOMO Kabensi. [ns  MNoBblLEHUS
YCTOMYMBOCTM [aTYMKOB K MPOMBILLSIEHHBIM MOMEeXam pekoMeHayeTcsl NMPUMEHSITb
Kabenb - iBe BUTbIE Mapbl B 3KpaHe.

HapyxHbli gvameTp kabenss [OomkeH ObiTb OoT 7 Ao 12wMm  ans
Hepa3beMHOro kabenbHOro NoAKNoYeHNs aTymka.

2.4.9 HopmanbHoe (yHKLUMOHMPOBaHUE [aTymMkoB obecneunBaeTcs npu
ONVHEe coeauHUTENbHOro kabens mMexay AaTyvMKOM W BTOPMYHBIM MPUGOpPOM He
6onee 1,5km. Paspelwaetcs npuMeHeHVWe 3KPaHUPOBaHHbIX kaberenm co
cnegyrowmmm napameTtpamu: Rgas<100 Om, Ckas<0,1 MKD, Lxas<2 MIH.

2.4.10 YpoBHeMepbl, B COCTaB KOTOpbIX BXoOAT Aatuuku [OYY2M-02,
OYY2M-02A ¢ nonnaeskom  Tuna | @280x217  YHKP.305446.071-02,
npefHasHayeHHble Anst paboTbl Ha MepeaBWXKHbIX pesepByapax, obecneunBaioT
paboTocnocobHOCTE B ABWXXEHWUM B YCITOBUSAX BO3AENCTBUA BUbpauuii B guanasoHe
ot 5 go 13,5 'y npu amnnutyae 1 mm 1 ot 13,5 go 100 Iy npu yckopeHuu 0,7 g.

2.4.11 ObmeH uHopmMaumen AaTYMKOB C BTOPWMYHBIM Npubopom BedeTcs
nocrnegoBaTenbHbIM  KOAOM B aCUHXPOHHOM  MOMyAYMfEeKCHOM  pexume Mo
BHyTpeHHeMy npoTtokony AO “Anbbatpoc”. CkopocTb o0OMeHa BbiGupaeTcs
nonoXeHWeMm BblkMoyaTenel Ha nnate gatyMka W HacTpowikamu  6noka
(koHTponnepa), U MOXeT npuHMMaTb 3HadeHust 2400 wnm 4800 6ut/c. Mo
YMOMYaHUo yCTaHOBMNEHa CkopocTb obmeHa 4800 6uTti/c.

2.4.12 YpoBeHb 3alMTbl OT MOMHMM [ATYMKOB M BTOPMYHbLIX MNpubopos
cooTBeTCTBYEeT TpeboBaHWsM, MpeabsaBnsieMbIM K YCTPOMCTBAM BO BTOPOW 30HE
3awmTbl oT monHum B cootBeTcTBUM ¢ FTOCT P MOK 62305-4. CoeamHeHve mexay
JatyMkamMuM U BTOPUYHbIMKM  Npubopamm  OCYLLECTBMSIETCS  3KPaHUMPOBaHHbLIM
kabenem. Camy JaTYMKL BbIMOSIHEHBI B METaNM4YeckoM Koprnyce U 3a3eMIieHbl, a
Takke MMEWT B CBOEM COCTaBe CriaxuBawwue unbTpbl, JOCTATOYHblE ANS
3aLUTBLI OT UMMYbCHBIX NepeHanpsXeHuin.

2.5 MporpamMmmMHoe obecneyeHve ypOBHEMEpPOB cooTBeTcTByeT
06513aTenbHBLIM TPeBOBaHMSAM K NPOrpaMMHOMY 0GeCNEYEHNIO CPEeACTB N3MEPEHU,
ycTtaHoBneHHbim FTOCT P 8.654.

2.6 HapgéxHocTb

2.6.1 CpepgHsina HapaboTka Ha OTka3 YpPOBHEMEPOB C Y4ETOM TEXHWYECKOrO
0o6CnyxuBaHus, pernameHTUpyeMoro AaHHbIM PYKOBOACTBOM MO 3KChnyaTauuu, He
meHee 100000 u.

2.6.2 CpepHas HapaboTka Ha OTka3 ypOBHEMepOB YyCTaHaBNMBaeTcs AN
YCIOBUI U PEXMMOB, OrOBOpPeHHbIX B nn. 1.4, 1.8...1.10.

2.6.3 Kputepuem oOTkasa 4BMNSEeTCHd  HECOOTBETCTBME  YPOBHEMEPOB
TpeboBaHUSM:

-nn. 2.1.3,2.1.5...2.1.9, 2.3...2.5 npu komnnekTauuun gatinkamu OYY2M;

-nn. 2.2.1...2.2.3, 2.2.5...2.2.10, 2.3...2.5 npn KOMNneKraunmm garynkamu
aOvYe6.

2.6.4 Cpok cnyx6bl ypoBHeMepOB - 14 neT.

2.6.5 Cpok coxpaHsaemMOoCTV ypOBHEMEPOB HE MeHee OAHOro roda Ha nepvos
[0 BBOAA B 3KCMyaTauuio npu cobniofeHun ycrioBuiA, OrOBOPEHHBIX B pasgene
“lNpaBuna xpaHeHus U TpaHcnopTUpPOBaHUS".

2.7 KOHCTpYKTMBHblE NapaMeTpbl

2.7.1 TabapuTHble pa3mMepbl gaTymkoB AYY2M un [1YY6 He npeBbllAOT CO
wryuepom B cbope — 167x170x(162+L43) MM; C Hepa3beMHbIM KabenbHbIM
coeguHeHnem — 152x170x(162+L43) MM, rae Lys — AnuHa 4yBCTBUTENBLHOMO
anemeHTa gatumkoB. Macca gatumkoB [1YY2M He Gonee 18,15 kr, gatymkoB [YY6
(AYY6-1) He Gonee 7,35 kr.

2.7.2 TabapuTHble W YCTaHOBOYHblE pasMepbl OaTyMKOB MpuBeOEeHbl B
npunoxeHusx B n C.

2.7.3 TabaputHble pa3vepbl BCO4 wn BCOS5A He npeBblwawT
100x77,5x113 mm. Macca He G6onee 0,45 kr.

2.7.4 TabaputHble pasmepbl TAMMA-7M He npeBbiwaT 240x145x289 mm.
Macca He Gonee 3,5 kr.

2.7.5 TabaputHble pasmepbl rAMMA-8M He
124x142x348,5 mMm. Macca He 6onee 2 Kr.

2.7.6 TabapuTtHble pasmepbl koHTpornepa FTAMMA-8MA He npeBblwatoT
156x208x231 mMm. Macca He 6onee 3,6 Kr.

2.7.7 TabapuTtHble pasMepbl KOHTpornepa Al7 He  npeBblwatoT
237x185x206 mm. Macca He 6onee 3,9 kr.

2.7.8 [abaputHble M YCTaHOBOYHblE pa3Mepbl GIIOKOB W KOHTPOMMEpPOB
npuBeLeHbl B NpUnoxeHuu D.

npesbIlWakT

3 KOMIMJIEKTHOCTb

3.1 Komnnektauusi ypoBHemepa OCYLLeCTBRsieTcs no  TpeboBaHuio
3aKkasuyuMka Ha 3Tane MocTaBkvM B 3aBMCMMOCTU OT pellaemMblx 3afad. B komnnekrt
NOCTaBKW BXOASAT:

— pykoBoAcTBo no akcnnyartauum YHKP.407631.011 P -lwr;
— nacnopT YHKP.407631.011 NC -1lwr,;
— meToauka nosepku MIM-494-2024 -1 wr.;

— KOMMIIeKT BTOpPUYHOro npubopa (Npu Hanuuum B 3akase) - 1 wT,;
— KOMMIEKT AaTtyvka (Npy Hannyum B 3akase) - 0o 8 wr.

MpumeyvaHus:

1 KomnnekTbl BTOPMYHOro npubopa v AaT4MKOB COOTBETCTBYIOT pasgenam
“KomMnnekTHOCTb” X NacnopTos.

2 KonunyecTtBo KOMMMNEKTOB AaTYMKOB onpeaensieTcs BTOpUYHbIM Npubopom,
BXOASILLMM B COCTaB ypoBHeMepa (cM. Tabnuuy 1).

4 OBLLEE YCTPOUCTBO U NPUHLMN PABOTbl YPOBHEMEPOB

4.1 YpoBHEMEPbI COCTOSAIT W3 [aTyuka, OGECrneyMBalOLLErO W3MepeHue
TEKYLMX 3HAYEHUI KOHTPOMNMPYEMbIX NapameTpoB U BbiAAOLLEro MHGOpMaLMO O
pesynbTaTax MamepeHui, 1 6rnoka unm KoHTponnepa, obecneynBaioLLero nuTaHue
NOAKMHOYEHHOTO K HEMY AaTyMka U (POPMUPOBAHWE BbIXOAHbLIX MH(OPMALIMOHHBIX
CUrHanoB Ha OCHOBE MOJy4YeHHbIX Pe3ynbTaToB U3MEPEHUI AaTumKa.
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4.2 VamepeHue YpoOBHs MNpoAyKTa OCHOBAHO Ha W3MEPEHUN BPEMEHMU
pacnpocTpaHeHWsi B CTanbHOW MNPOBOMIOKE KOPOTKOrO MMMynbca  Ynpyron
nedopmaumn.

Mo Bcew [pnvMHE NPOBOSIOKM HaMOTaHa KaTyllka, B KOTOPOW npoTekaeT
UMNynbC TOKA, co3daBasi MarHMTHoe none. B mecTte pacnonoxeHust nonnaeka C
NMOCTOSIHHbIM MarHMTOM, CKONb3sILLEro BOONb MPOBOSIOKW, B HEW MOA OENCTBMEM
MarHUTOCTPUKLMOHHOrO acpdekta Bo3HMKAEeT MMMyNbC NpogonbHon gedopmaiimu,
KOTOpbIA pacnpocTpaHseTcs Mo MNpOBOMoke U (PUKCUPYETCS MNbe303NIEMEHTOM,
3aKpENEeHHbIM Ha HEeN.

Kpome TOro, BO3HWMKaeT MMMynbC ynpyron AedopMaumn, OTPaKEHHbIA OT
HWXKHEro koHua Y3 gatumka n UKCUpyemMbiin Nbe303/1IEMEHTOM AaTyuMKa.

B paTtuuke nsmepsieTcst BpeMsi OT MOMeHTa (hOpMUPOBaHNST MMMybCca TOKa
[0 MOMEHTa npuema nbe303arieMeHTOM MMMNYNbCOB ynpyron aedopmauun T, ¢, a
TaKkke Bpems pacrnpoCTpaHeHWst MMMnynbca ynpyron gedopMauun OT HMDKHEro
KOHLa NpOBOMOKM [0 Mbe3oaniemMeHTa Tpp, €. JTO NO3BONsieT onpeaenutb
paccTtosiHue 0O MECTOMONOXEHUS Monnaeka L, M, onpeaensieMoro nosioxeHuem
YPOBHS XXMAKOCTU, ANst A4aTYMKOB UCMONHEHNs | no dopmyne

L =Laod/Trp, 3

roe Lao - adpdekTmBHan AnvHa (NacnopTHOe 3HaYeHve Aatyuka), M, BBOAMTCA B
BMAE HaCTPOWMKM Brioka UNM KOHTpormnepa C KnaBuaTtypbl, aKpaHa unm
OBM BepxHero ypoBHsi.

Ons gaTymkoB ucnonHeHus 0 3HayeHve L onpepensieTcs no opmMyrne

L = Vas(T, 4)

roe Vag - CKOPOCTb pacrpoCTpaHeHus 3BYKOBOW BOMHbl no Y3 pgaTyvka
(nacnopTHoe 3HaudeHwe paTyuka), M/c, BBOAMTCH B BuAEe HACTPOMKU
6noka unu KoHTponnepa C KnaBuaTypbl, dkpaHa unu OBM BepxHero
YPOBHS1.

3HayeHue ypoBHsl H, M, onpeaensieTcsa no cregytollei opmyne

H=B-L, (5)

roe B-  Gasa ycTaHoBkM [JatuMka (paccTosiHE OT TOYKM, Ha KOTOpoWM
[anbHOCTb NPUHUMAETCS PaBHOW HyMHO, 10 NOBEPXHOCTU, MPUHSATON 33
HyneBoW ypoBeHb, cM N. 11.2), M, BBOAMTCS B BuAe HacTpouku Broka
UMW KOHTPOIIepa ¢ KnaBmaTypsbl, akpaHa unu OBM BepxHero ypoBHSi.

[ns “cknioYeHns cncTemaTuyeckor NorpeLHoCT U3MepeHuin, yposHmu Hi, m,
usMepsemMble OAaTYMKOM MO MOnnaBkaM, OTMIMYHBIM OT MEPBOro, paccYMTbIBAOTCA
no crneayroLen opmyne

Hi=B-L+K, (6)
roe K- nonpaska YPOBHA angd COOTBEeTCTBYHOLEro nonnaBkKa, M
(onpe,u,enﬂemﬂ OonbITHbIM NyTeéM U BBOOUTCA B BMAe NapamMeTpa

HaCTPOWKHN).

4.3 N3mepsiemoe 3HauveHne gaeneHus P, kla, paccuntbiBaeTcs 6nokom Mo
cnegyiouen popmyne

P:W[G:—Pcm, (7)

rae W - Bec Guta aHanoro-umdgpoBoro npeobpasosatens (ALIM) namepeHus
AaBneHus (nacnopTHOe 3HayeHwe, BBOAWUTCS B BuAe napameTpa
HacTpoWikn Brioka UnNKn KOHTPonsepa ¢ KnaeuaTypsbl, akpaHa unu 3BM
BEPXHEro ypoBHsl), k[1a/6uT;
C - KoA M3MepeHus JaBreHusi, MOMyYeHHbIN C AaTynka, ouT,

Pcw- HavanbHOoe CMelleHVWe XapaKTepucTUKM  daTuMka  [aBrieHus
(nacnopTHoe  3HayeHwe, BBOAUTCA B Buge  napameTpa
HacTpovikn), klMa.

4.4 O6bEM npoaykTa Mo rpagyvpoBOYHOM Tabnuue pesepsyapa Vrpi, M,
onpegensieTcs Ans Kaxgoro M3aMepeHHoro AaTynkoM ypoeHs Hi no doopmyne

Vrpi = Vi + ((Hi = Hy) VHe1 — Vi) (Hie — Hi)) (8

roe Hy - Gnwkanwee k Hi MeHbllee 3Ha4YeHWE YPOBHSI TPadyupOBOYHOM
Tabnuubl pesepsyapa, M;

VH - 3HayeHve obbema n3 rpagynpoBOYHOM Tabnuupl,

COOTBETCTBYIOLLIEE 3HAYEHUIO YPOBHS Hy, M”;

Vh+1 - 3HayeHue obbema M3 rpagyvMpoBOYHON Tabnuubl, criegylollee 3a
3HaueHneM obbema Vi, M°;

Hu+1 - 3HaueHvWe ypoBHS M3 rpaJyvMpoBOYHOM Tabnuubl, criegylollee 3a
3HaYeHWEeM YpOBHS Hy, M.

4.5 O6bém asbl cpeabl Voasi, M, ONS  MHOrononmnaBKoOBbIX AaT4YNKOB
onpenensieTcss kak pasHOCTb OOBLEMOB, MW3MEPEHHbIX MO [ABYM COCEOHVUM
nonnaekam no copmyne

Voasi = Vrpi — Vrpis 9

[na camoro HWXHero nonmnaeka gaTyvka (MMetowero HanbonbLni MHOEKC) B
kayectBe Vrpis1 NPUHMMAaETCA HOMb, T.e. OOBEM CaMOM HWXHEW asbl cpeabl
paccunTbiBAaeTCs OTHOCUTENBHO AHA pe3epByapa.

Ona patankoB AYY6, 1YY6-1, a Takke ogHononnaBkoBbix AaTynkos [YY2M
pacyét o6bEMa BeAETCS TOMbKO AN OAHOMO YPOBHS (Ans gatynka OYY6-1 Tonbko
[ONsi BEPXHErO YPOBHS) OTHOCUTENBHO AiHA pe3epByapa.

Btopon nonnaesok gatyuka AYY6-1 npegHasHadeH TonbKO  Ang
CUrHanusaumMmM Hanuums NOATOBAPHOM XXMAKOCTWU. [mMapocTaTMyecKkuidi MpUHLAN
onpegeneHus MioTHOCTU He rapaHTUpyeT AOCTOBEPHbLIA pe3ynbTaT Npu HanMumm
NnoATOBApPHOM XUOKOCTU B pe3epByape.

4.6 PacueT caktnyeckoro obbéma BepxHen (camor Nérkomn) gasbl cpenbl
Vo, M, BefieTcs no popmyne

Vo = Vrpil(l + K@pl{tcT — tre)) | (10)

roe k - koapduumMeHT Tuna Mepbl BMecTUMOCTM (paBeH 2 Ans

BepTUKanbHbIX pe3epByapoB W 3  ONs  ropy3OHTanbHbIX
pe3epByapoB);

Op - KO3(PMUUMEHT JUHENHOro paclMpeHus MaTtepuana CTEeHKU
pe3epByapa (MpMHUMaETCH paBHbIM 12,5:10° 1/°C);
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tct - Tekywas TemnepaTtypa CTeHkM pesepByapa, °C, npuHUMaeTCs
paBHOV TemnepaTtype NpoAyKTa, U3MepeHHON KaHanom U3MepeHus
TemnepaTypbl Aatyvka (NpyM ero Hanuuuu, B NPOTMBHOM Cryyae
NMPYHUMaETCs PaBHOM trp);

tre - TemnepaTypa CTEHKU pe3epByapa npu rpagyvpoBke, °C, BBOAMTCS
B BUAE HACTPOMKM MO CBUAETENLCTBY O NMOBEPKE pe3epByapa.

4.7 OnpepgeneHve 3HayeHWsi MIOTHOCTWM MpoAyKTa Ans paboynx ycrnoBun
Pn kr/m®, npy KoMmnnekrtauum ypoBHemepa patuukom [YY2M, npoussogutcs no
copmyrne

pn = psCTLv, (11)
roe p1s  -nNabopaTopHOe 3HayeHwe MfOTHOCTU MpoAyKTa, NPUBEAEHHOWN K
15°C KI'/M3, BBOAWUTCA B BMAE HACTPOWKMK;

CTLy - nonpaBo4HbIN KO PULMEHT, YYMTbIBaAKOLLNA BNUSIHNE
Temnepatypbl Ha O00BEM nMpoAdykTa, onpegensietca  Ans
Temnepatypbl npogykta no MW 2632-2001. [na agaTtyumkos,
MMELNX B CBOEM COCTaBE KaHan M3MEpPEHWUs Temnepartypbl, B
KayecTBe TemnepaTtypbl NPOAyKTa MNPUHUMAETCH W3MEpPEHHOe
3HayeHue. [na [aTtyMkoB, HE MMEKLWUX KaHan M3MepeHus
TemnepaTtypbl, B Ka4yecTBe TemnepaTtypbl NpPoAaykTa MpuHMMaeTcs
3HayeHue, BBEAEHHOE B BUE COOTBETCTBYIOLLIEN HACTPONKM.

4.8 Ona patuvkoB [OYY6, OYY6-1 3HauyeHuMe NMAOTHOCTW npoAdykTta Ans
pabounx ycrnoBui pn Kr/m®, onpenensieTcs aBTOMaTUYECKM MO credyloLiemy
anroputmy:

— onpefensieTcs  3Ha4YeHWMe  rmapocTaTMyeckoro  AaeneHuss  ctonba
npoaykta Prc, kla, no popmyne

Prc = WyData2 + Pcwmz , (12)

- Bec OuTa KaHana W3MEepeHui rMapoCTaTUYECKOro [OaBreHus
(nacnopTtHoe 3HauyeHue), klMa/ouT;
Data2 - 16-paspsagHbini  UMGPOBON KOO KaHama rMapocTaTMyeckoro
OaBneHus OaTyuka;
Pcmz - HavanbHOe CMeLLeHVe XapaKTEPUCTUKM KaHara.
— onpefensieTcsl 3HaueHue MNOTHOCTM MpoaykTa pn, Kr/M®, U rMy6uHbI
norpykeHus nonnaeka Hrorp, MM, pelLueHnemM cuctembl ypaBHeHui (18) u (19)

rae W»

pn = Prc/(glLys — Lx — Hang — Hu + Hrore))) (13)
Hnorp = (Prionn/pm)Hin, (14)

rae  Prc - n3mepeHHoe 3HauyeHue rMAapoCTaTUHECcKoro AasneHns, Ka;
g - yckopeHMe cBOGOAHOrO  NafeHusl, NPUHUMAeTcs  PaBHbLIM

9,80665 m/c?:
Pnonn - MNJIOTHOCTb nNonMNnaBka, KI'/M3, nacnopTtHoe 3Ha4dYeHue [daTtyuka,
BBOAUTCA B BUge HaCTpOVIKI/I;

Hn - BbICOTa ﬂOpr)l(aeMOVI 4YacTu nonnaska, MM, NacnopTHOe 3Ha4YeHune
JaT4yuKa, BBOAUTCS B BUAE HAaCTPOWKMY;
Hwm - CMeLleHMe MarHUTHOW CUCTeMbl MonfaBka OTHOCUTESNbHO HWXKHEN

KPOMKW  MOrpyxaemon 4acTu, MM, nacnopTtHoe 3Ha4veHune
JaT4yuKa, BBOAUTCS B BUAE HAaCTPOMKM.

4.9 OnpepgeneHune 3HaveHuss Macckl 6pyTTo npogykta Mg, T, npon3BoamnTCcs
no cpopmyne

Mg = anqul.O_a , (15)
roe Pn - NNIOTHOCTb NpoAyKTa pa60LIVIX ycrnosum KF/MS.

4.10 OnpegeneHne 3HayeHUs mMacchl HeTTo npodykTa My, T, nponssoauTcs
no cpopmyne

My = ME.-(l - ((VVB +Wwn + ch)/lOO)) s (16)

rae  We, Wun, Wxc - MaccoBble [OMnW, COOTBETCTBEHHO, BOAbl, MEXaHW4YecKUx
npuUMeceii 1 XJIOPUCTbIX coneii B NpoaykTe, %, BBOAATCS B
BUZE HaCTPOEK.

4.11 Onpepenenne o6bEMa NpoaykTa, NpUBegeHHOro kK Temnepatype 15 °C,
Vis, M, nNpo13BOAUTCS Mo popmyrne

Vis = Vo-CTLy (17)

4.12 OnpegeneHne nNAOTHOCTM NpOAyKTa, MPUBEAEHHOW K TemnepaType
15 °C, p1s, kr/m® (ana patumkoB AYY6, 1YY6-1), npomssoanTcs no dopmyre

p1s = pn/CTLy (18)

4.13 [Oatyukm ypoBHsa AYY2M u 1YY6 cocToAT n3:

- 43,

— MOnnaeka, CKONb3sLWEro BAOSb NPOAETOrO CKBO3b Hero YJ3;

— nepsu4Horo npeobpasosatens (M), BKNOYaOLEro NbE303NIEMEHT.

Y3 BknoyaeT B cebsA CTanbHyl MPOBONOKY, CBOOOAHO pa3MeLleHHyl B
pToponnacToBoi TpybKe, Ha KOTOPYH HamMoTaHa KaTywka BO30OyxaeHus. B
patyukax YY2M-01-1...-08-1, -02T-1, 1YY6 kaTywka c cepae4HUKOM NoMeLLEeHbI B
rnyxow Kopnyc B Buae TpyObl M3 HEPXKaBEIOLLEN CTanu AnameTpom 14 mm.

B patunkax [AYY2M-10-1, -10T-1, -12-1, -14-1, -16-1 kaTywka
VHAOYKTVBHOCTU CO CTalnbHbIM CEPAEYHMKOM MOMeELLEeHa BHYTPb hTOPOMNIacToBOM
TPYOKM C aHTUCTATUYECKUMI CBOMCTBaMU, 06pasysi, Takum ob6pasom, rmbkuni Yo.

Ona wu3avepeHnsa TemnepaTypbl, Y3 [aTuMkoB OCHaLleHbl LMdPOBLIMU
MHTErpanbHbIMKM  TepMomeTpamu  cupmbl  Maxim Integrated Products, Inc.
KonnyectBO M MECTO pacrnonoXxeHus TEPMOMETPOB MOAPOGHO onucaHbl B
PYKOBOZCTBE MO 3KCMyaTaumMmn Ha OaTymKu.

M3mepeHune rugpoctaTnyeckoro aaenexHus gatduvkamun [YY2M B pesepByape
ocyulecTenseTcs ¢ nomolbio AN[.

Ons wusmepeHu p[aeneHns B patyukax [YY6 B KayecTBe CEHCOpPOB
NpVYMeHeHbI iBE Nbe30pe3nCTBHbIE MOCTOBbIE AW, pacnonoxeHHbIE B BEPXHEN U
HWXKHeN yacTax YO gaTtumka (cM. pucyHok 2). [Ins obecnedeHunss BbICOKOWM TOYHOCTU
n  TepmoctabunbHocT nutanHne AWM, ycuneHuwe, HOpMMpOBaHME U
TEepMOKOMMEeHcaLus nx BbIXOAHbIX CurHanos OCYyLLeCTBNsIETCA
crneumnanuaMpoBaHHbIMM  aHanoro-undpoBbIMU  MUKPOCXEMaMKM,  MMELLUMUN
COBCTBEHHbIE BCTPOEHHbIE AaTyMku TemnepaTypbl. MMKPOCXeMbl YCTaHOBMEHbI Ha
nnatax B HeMnocpeacTBeHHoW 6mnm3octu oT AW gns ynydlweHuss TensnoBoro
KOHTakTa. B namsTm MuUKpocxem XpaHATCS nonpaBoyHble KOaduumMeHTbl Ans
AnanasoHa pabounx TemnepaTyp, MONyYEHHbIE NPU MPOXOXOEHUU OATYMKOM
npoueaypbl kKannbpoBKu B MpoLiecce Npon3BOACTBA.
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MMM npeacTtaBnsieT cobol aNeKTPOHHbIA y3en, BbIMOMHSAOWMIA cregyrowme
yHKUMM:

- reHepauuio UMNynbCOB BO3OYXXAeHWS, a Takke unbTpauuio, ycuneHvue u
JeTeKkTupoBaHWe OTBETHOro curHana (4ns gatynkos yposHa AYY2M n YY6);

— CY/TbIBAHWE CWUrHana MHTerpanbHOro TepMoMeTpa U SYEnKn U3MepeHust
OaBneHus:;

— BblAavy MHdOpMaLuM No KoMaHgam 6roka B NIMHWIO CBA3W.

MM umeeT NMTON KOPMYC C KPbIWKON W KaberbHbIM CallbHUKOBLIM BBOAOM,
CHabXeHHbIM XOMYTOM [Ans 3akpenneHns rmbkon 3awmtHom obonoykn kabens
(Hanpumep, meTtannopykasa). Kpome Toro, Ha kopnyce M umeeTcs BUHT 3aLLUMTHOIO
3a3eMneHuss ¢ Kknemmow. BHyTpu kopnyca pacnonoxeHa ornekTpoHHas nnata
npeobpasoBatens. Ha nnate nMmeeTcs KNEMMHbIA COeaMHUTENb AN MOAKMIYEHUS
BHeLLHero kabens.

[ina ycTaHOBKM Ha BBApeHHYIO B MIOK UMK draHel, pesepByapa BTYMKY U3
KOMMMeKTa MoCcTaBkM AaTyvKkM MMEIoT LWTyuep C pe3bboi nod HakugHylo raviky.
epmeTn3aums ocyLecTBNAETCS YCTAHOBKOW NPOKNadku (M3 KOMMNMeKTa gaTyvka),
W3rOTOBMIEHHOW W3 amnioMUHWSA, Mexady YCTAHOBOYHOW BTYNKOM U OypTUKOM
wTyuepa.

4.14 Topapok onpegeneHWss  AnvHbl Y3  gatyMkoB  M3NOXeH B
COOTBETCTBYHOLLUMX PYKOBOACTBAX MO dKCMNyaTaumm OaTYMKOB.

4.15 Bnok unv KOHTPOIMep BbIMOMHSOT (YHKUMKM BTOPUYHOTO nprbopa no
OTHOLLEHWUIO K 1aTUUKy.

4.16 Bnoku 1 KOHTpoOMnnepbl NpeHa3HaYeHbl A8 YCTAaHOBKM B ONEPaTOPHbIX
1 obecneumBaoT MHPOPMALMOHHBLIA 0BMEH U NMUTaHWE OaT4YMKOB, YCTAaHOBMEHHbIX
BO B3pbIBOOMACHOM 30HeE.

4.17 BTopwuyHbIi Npubop UMeeT B CBOEM cocTaBe (Ha npumepe 6noka
BCaA4):

- siveliky kommyTaumm AK10, obecneunBatoLLyto pranyeckoe coeanHeHne 1
B3aMMOAENCTBUE OCTamnbHbIX y3roB 6rioKa, 1 NOAKITHYEHNE ANEKTPUYECKUX Lienen
BHELUHMX YCTPOMCTB, @ TaKKe COAepXallyld MATb €OUHUYHbIX CBETOAMOAOHbLIX
WHOMKATOpPOB ANsi OTOOpaXeHWsl TEKYLUMX PEXMMOB paboTbl U COCTOSIHWS Y3rOB
6roka;

— fYenKky wuckposawmntbl AN39, B 3agaum KOTOPOW BXOAMT BbipaboTka
uckpobesonacHoro nuWTaHWs pfatyvka, a TakKe peanusauus ranbBaHUYecKu
N30IMPOBAHHBIX Lienew acMHXPOHHOW MocrneaoBaTenibHOM CBA3N C AaTYMKOM;

- s4eliky nHankaumm AN11, koTopasi CnyXuT Ans oToOpaXeHWst 3HavYeHui
napameTpoB ypOBHeMepa, BBOAA HAacTPOEK B 3HEProHe3aBMCUMMYH MamsaTb 6rioka,
COAEPXUT AeCATb CEMUCErMEHTHbLIX CBETOAMOOHBIX MHOUKATOPOB U KraBuaTtypy, B
COCTaB KOTOPOW BXOOAT ABE KNaBUWWWM ANA YNpPaBneHUs pexnMamMu MHOMKauun 1
BBOAA MHGOpMauuy;

— [BE A4YenKkn TOKOBbIX BbixodoB ATB8, kaxgas u3 KOTopbiX nNpeacraBnset
coboli AByxkaHanbHbIA NnpeobpasoBatens “curHan UM — Tok” n npegHasHayeHa
ONS BbiBOAA B BMAE TOKA Ha BHELUHWE YCTPOWCTBA C TOKOBbIM BXOOOM [BYX
n3mepsieMbIX NapaMeTpoB B AnanasoHax 4...20, 0...20 unu 0...5 MA (3aBUCMMOCTb
BbIXOAHOTO TOKa OT 3Ha4YeHusi napameTpa npueefneHa B dopmyne (5), 3agaHue
OnanasoHa, BbIGOp M NpuBsi3ka M3MEepPsieMOoro napaMmeTpa K TOKOBOMY BbIXOA4Y, a
Takke 3ajaHue HacTpOeK TOKOBOro BbIXOAa MNPOM3BOASATCS MOMb3oBaTenem C
knasuaTypbl AN11 nnm 3BM BepxHero ypoBHSA U XPaHATCS B SHEProHe3aBUCUMON
namaTn 6roka);

— AYeKy M30nMpoBaHHbIX Kroven AWNK2, copgepxallyto ABa krnya C
BbIXOAOM TUMa “CyXoW KOHTaKT”, npu 3ToM ¢ knasuatypsl AN11 nnu 3BM BepxHero
YpoBHs1 obecneunBaloTcs MNpuBA3ka MOMb3oBaTeNeM K Kaxgomy Kkrtody nioboro
M3MepsieMoro napameTpa v BBOZ 3HaYeHWi nopora u ructepesvca cpabaTbiBaHus
B €QVHMLax NpUBSI3aHHOTO NapameTpa;

- s4eliky cBs3un AC5, koTopasi obecrneymBaeT NOAKIIOYEHNE YPOBHEMEPA MO
nuHUAM nocnegoBaTenbHOro uHTepdenca RS-485 Kk ceTu MHPOPMALMOHHOTO
obmeHa c nornyeckum npoTokornoMm Modbus RTU (npu 3Ttom HacTpomka
napameTpoB cBs3u obecneunBaeTcs ¢ knasmaTtypbl AN11).

4.18 KOHCTPYKTMBHO GriOK BbINOSIHEH B MIacTMAcCoOBOM Kopnyce. Aderiku
6roka npencTaBnsalT cobol nevaTHble Nnatbl ¢ pasbéMamu. B npvBeaeHHom B
kayecTtBe npumepa 6noke BCO4 auernkn ANL1L, AN39, AUK2, ACS n oBe ayeikn
ATB8 ycTtaHaBnuBatTCA B COOTBETCTBYIOLLME pasdbeMbl a4enkun AK10.

O6pas3oBaHHbIA y3ern BCTaBMsSIeTC B KOPMYC MO €ro HarnpasnsitouM.
MepenHsas yacTb 6oka 3akpbIBAETCS KPbILLKON A0 Lendka. Ha Kpbilwke pasmelleH
gekopaTmBHbii  WnnbAuk. Kpblllka uMeeT okHa Ans  ceBetoguogoB  AK10,
CMMBOJbHbIX MHOWKATOPOB, @ TaKKe OKHA A5t NOAKITOYEHUS BXOLHbLIX U BbIXOAHbIX
uenen 6noka Yyepes KneMMHble coeauHuTenu. Ha kpblillke Koprnyca pacnonoxeHa
Takke KrnaevaTypa u3 OBYX KNaBuLL.

YcTaHoBKa 6rnoka npou3BOAMTCA Ha MOHTaxHbIM penbc EN 50 022-35x7,5
Phoenix Contact GmbH & Co., ona 4ero Ha 3agHeil CTOPOHe Kopnyca uMMmeeTcd
COOTBETCTBYIOLLMIA Y3en KPenneHus.

5 YCTPOUCTBO U PABOTA COCTABHbIX YACTEW YPOBHEMEPOB

5.1 OnucaHue paboTtbl gatumkoB OYY2M un [YY6, 6nokoe 65CO4, BCOSA,
kKoHTponnepoe AMMA-7M, TAMMA-8M, TAMMA-8MA un Al7 npuBegeHbl B
COOTBETCTBYHOLLMX pasgenax ux pykoBoACTB MO 3KCnyaTaumm.

6 OBECNEYEHME B3PbIBO3ALUNLLEHHOCTU YPOBHEMEPOB

6.1 ObGecreyeHve B3pbIBO3aLUULLEHHOCTM YPOBHEMEPOB [OCTUraeTcs
OrpaHMYeHneM TOKOB W  HampsbKeHWM B UX  SMEKTPUYECKUX Lensax [o
Nckpobe3onacHbIX 3HaYEHW.

6.2 Ob6ecneyeHre B3pbIBO3aLMLLEHHOCTN AaTymMKa

6.2.1 OrpaHuyeHVe TOKOB M HanpsbkeHMn B Aartdvke obecneuymBaeTcs
nyTemM UCMONb30BaHWSA B KOMMIEKTE C AaTYMKOM BTOPUYHOro npubopa, nmetoLero
BMA B3pblBO3awWnThLl “MckpobesonacHasi anekTpuyeckas Lenb’ ¢ ypoBHEM “ia” u
napamMmeTpbl UckpobesonacHbix BbixogoB Uop<14,3 B; 10<80 MA (ons BCO4, BCIS5,
FTAMMA-8MA 1 Al7) nnu BuA B3pbiBO3awmnThl “VickpobesonacHas anekTpuyeckas
uenb” ¢ ypoBHeM “ib” n napameTpbl nckpobesonacHbix BbixogoB Ue<12 B; 10<80 mMA
(ana TAMMA-7M n TAMMA-8M).

6.2.2 CymmapHas BenuyMHa eMKOCTU KOHAEHCaTOpOB, YCTAaHOBMEHHbIX Ha
3NEKTPUYECKNX nnatax B AaTyuke, U BerMYMHa WMHOYKTUBHOCTU YyBCTBUTENbHbLIX
3reMeHTOB JaTuvka He npeBbIwatoT nckpobesonacHbIx Npu 3agaHHbix Uo<14,3 B u
10<80 MA 3HayeHun C=1,7 MKP n Lys=20 mIH.

6.2.3 TemnepaTtypa HapyXHbIX noBepxHocTel obornoyvek gaTunkos OYY2M,
OYY6 n 1YY6-1 B Hanbornee HarpeTbix MecTax npu HopMaribHbIX pexumax paboThbl
nsgenusa He npesbllaeT TpeboBaHUA AN 3NeKTpoobopyaoBaHNA TeMnepaTypHbIX
knaccos T4 u T5 cornacHo TP TC 012/2011.
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6.2.4 [na wnsrotoBneHns nuTbix KopnycoB pdatumkoB AOYY2M wn [OYY6
npuMeHsieTCcs cnnas HepxasetoLwmin ctanbHon DIN 1.4408.

6.3 O6GecneyeHne B3pbIBO3ALLMLLEHHOCTU BTOPUYHBLIX NPUGOPOB

6.3.1 OGecneyeHue B3pbIBO3aLLMLLEHHOCTU BTOPUYHbIX npubopos
OOCTUraeTcs OrpaHWYEeHMEM COOTBETCTBYIOLIMX TOKOB W HaMpsKEHUA [0
Mckpo6e3onacHbIX 3HaYeHUn. VIckpo3allmTHbIe areMeHTbl GIIOKOB M KOHTPOSEPOB
MMEIOT MaPKUPOBKY 1 pasMelLieHbl C BbiNonHeHnem TpebosaHun FTOCT 31610.11.

6.3.2 3agavy oOrpaHuYeHusi BbIXOAHbIX TOKOB W HanpsbhkeHWd [o
nckpobesonacHbix 3HaveHun B 6noke BC[4 pelsaloT COOTBETCTBYHOLUME Y3Mbl
ayeek AN39, AK10, ATBS.

BxoaHble Luenu oT BHELHEero UCToOYHUKa nuTaHnsa cHabxeHbl B AAK10 TokoBom
3aWwmTon — OABYMS NIIaBKUMKM npepoxpanutenamu, a B AN39 — CTpoeHHbIM
OorpaHuynTEneM HanpsKeHusi Ha ypoBHe +27 B.

Mutanne patumka BblpabatbiBaeTca B AN39  npeobpasoBatenem
HaMpsbkeHWsl,  M30NAUMs  KOTOPOro  BblaepXmBaeT  HanpshkeHuwe 1500 B
NPOMbILLUNIEHHON 4YacToTbl. [MMTaHMe Ha pJdaTyuMk nocTynaet u4epe3 OGapbep
MCKPO3aLLnTbl, 0becnevnBaoLLunii HaNpsikeHne XornocToro xoaa He 6bonee +14,3 B
M TOK KOPOTKOro 3aMblkaHusi He Gonee 80 MA. TyTn yTeuykum WU 3nekTpuyeckune
3a3opbl  UckpobesonacHbIX Lenei NuUTaHMA  faTyMka  OTHOCUTENBHO WX
MCKPOOMAacHbIX Y4YaCTKOB COCTaBnsloT He MeHee 3 MM. CurHanbl OT JaTyuka
nocTtynarT B 6rok yepes onTpoHbl Tuna TLP281 npousBoactea Toshiba America
Electronic Components, Inc., pacnonoxeHHble Ha nnate AN39 n obecneymBatoLme
HanpsbxkeHve usonsiumm 1500 B npoMbILLneHHOM YacToTbl. KneMMHbI coeamHnTens
ONs NOAKIoYeHUs UckpobesonacHbix Lener MMeeT MapkupoBky “LaTyuk.
WckpobesonacHasa uenb. Uo<14,3 V; 1080 mA; Po<0,3 W; Lo<22 mH; Co<1,8 uF;
Rkas<100 Q; Lkas<2 mH; Ckas<0,1 MUF.”

Ob6ecneyeHne 3alMTbl TOKOBbIX BbixoAoB ATB8 oT nosiBNeHUMs Ha HUX
MOBLILIEHHOTO HaMpsXKEHUst [OCTUraeTcsl MCMOfb30BaHWMEM Y3rOB 3aluTbl OT
nepeHanpsKeHUsl, OrpaHMYMBAIOLLMX HanpsbkeHue Ha ypoBHe +27 B n Tok Ha
yposHe 0,1 A.

6.3.3 3apauy orpaHuyeHust BbIXOAHbBIX TOKOB U HanpsixeHuii B 6rioke BCO5A
[0 nckpobesonacHbIX 3HaYEHWI peLLalT COOTBETCTBYIOWME Y3nbl auerikm AN316.

BxoaHble Lenu OT BHELIHEro MCTOYHMKA NUTaHua cHabxeHbl B AN316
TOKOBOWM 3alUTON — OBYMS NNaBKMMMK NPefoXpaHUTENAMU, a Takke CTPOEHHbIM
OorpaHuynTEnem HanpsKeHusi Ha ypoBHe +27 B.

Mutanne patunka BblpabaTbiBaeTcas B AWM316 npeobpasoBarternem
HanpsXeHWs!, 30MALMs KOTOPOro BblAEPXKMBAET NOCTOSTHHOe HanpshkeHne 1500 B.
MuTaHne Ha paTymk nocTtynaeT 4vepe3 Gapbep UCKpo3alwmMTbl, 0bGecnevrBatoLLmi
HanpshkeHne XxonocTtoro xoda He Gonee +14,3 B 1 TOK KOPOTKOrO 3aMblkaHUSI He
6onee 80 MA. TlyTM yTeuykn K 3aneKkTpuyeckume 3a3opbl MckpobesonacHbIX Lenen
NUTaHWUA [aTynuka OTHOCUTENBHO WX MCKPOOMACHbIX Y4YaCTKOB COCTaBMStOT He
meHee 3 MMm. CurHanbl gatyuka noctynatoT B 6nok BCOS5A yepes onTpoHbl Tvna
TLP281 npousBogctBa Toshiba America Electronic Components, Inc.,
pacnonoxeHHble Ha nnate AW316 u obecneuvBaloliMe HanpsXKeHUe M3onAuum
1500 B npomblIwneHHoW YacToTbl. KneMMHbI coeguHuTens Ans MNoAKMovYeHus
nckpobesonacHbix Lenen umeeT mapkupoBky “AaTuumk. MckpobesonacHas uenb.
Uo<14,3 V; 1080 mA; Po<0,5W,; Lo<22 mH; Co<1,8 UF; Rkas<100 Q; Lkas<2 mH;
Ckas<0,1 HF.”

6.3.4 3apavy orpaHuM4eHus BbIXOAHbLIX TOKOB U HanpsxeHuin TAMMA-7M po
nckpobesonacHbIX 3HaveHuln pelsaloT 6nok nutaHus BI16, a Takke (Npu KX
Hanuuumu B coctaBe Npubopa) cooTBeTCcTBYOWME y3nbl MCO n MTC2.

Bnok nutaHua BI16, noakntoYeHHbIN HEMnocpefCTBEHHO K CeTW MUTaHus
npubopa, obecneunBaeT HaMpsKEHWE U30MALUM MEXZY BXOOHbIMU U BbIXOAHBIMU
uenammn 3000 B, a mexay BXOAHbIMM LensMu 1 koprnycom npubopa - 1500 B
NPOMbILLUINIEHHON YacToTbl. BxogHble uenu 6Grnoka nuTaHWs cHabXeHbl TOKOBOM
3alMTON - NNABKUMU NpPeaoXpaHUTENsIMU, OOCTYM K KOTOPbIM OrpaHWyeH nyTem
nnombupoBaHus Koprnyca npubopa.

MuTaHne [paTtyMkoB, NOAKMHOYEHHBIX K GasoBomy 6noky npubopa,
BblpabaTbiBaeTcs  npeobpas3oBaTtensAMy  HampsXeHus,  M30NSAUUS  KOTOPbIX
BblAep>XuBaeT NoCTosiHHOe HanpskeHne 3000 B. MNMutaHve Ha gatynkm noctynaet
yepes H6apbepbl MCKPO3aLWUThI, obecneunBaroLne HanpsXKeHe XOornocToro xoaa He
bornee 12B u TOK KOPOTKOrO 3ambikaHusi He 6Gonee 80 MA. TyTn yTeuku wu
anekTpuyeckmne 3asopbl ckpobe3onacHbIX Liene NUTaHns 4aTYMKOB OTHOCUTENBHO
Opyr Opyra cocTaBnsitloT HE MEHEE 2 MM.

CurHanbl OT [aT4uMKoB, MNOAKIIOYEHHBIX K ©GaszoBomMy 6roky npubopa,
nocTynawT B CxeMbl Npubopa 4epe3 onTpoHbl Mapku 4N35, pacnonoxeHHble Ha
nnate BI16, obecneuvBatowme HanpsbkeHue wmsonauum 1500 B npombILNEHHON
yactoTbl. Llenu, cBsizaHHble C AaTyMkamu, OTAENeHbl OT Luenew, CBA3aHHbIX C
nutaHuem npubopa, neyaTtHbIM 3KpaHoM wwupuHon 1,5mm no MOCT 31610.11,
COeQVHEHHBIM C Koprycom npubopa.

MuTaHne [aT4nKoB, MOAKIIOYMEHHBLIX K MOZYIIO COMPSPKEHUSI C AaTdyMKamu
MC[, BblpabaTtbiBaeTcsi npeobpasoBaTensMn HanpsikeHWUs, U30NSALUUS KOTOPbIX
BblOEPXXMBaET NOCTOsiHHOE HanpsbkeHue 3000 B. MuTaHue Ha gaTyuky noctynaet
Yepes HGapbepbl UCKPO3aLLUTLI, obecneunBatoLLne HanpsXKEHNE XONOCTOro xoaa He
6ornee 12 B 1 TOK KOPOTKOro 3aMbikaHus He 6oree 80 MA.

MyTn yTeukn n anekTpuyeckue 3a3opbl MCKpobesonacHbiX Lenen nuTaHus
[aT4YMKOB OTHOCUTENBHO UX MCKPOOMACHbIX Y4aCTKOB COCTaBIIAOT HE MeEHee 2 MM.
Myt yTeyku n anekTpuyeckme 3a3opbl UCKpoOe3onacHbIX Lienew NUTaHns 4aTymKoB
OTHOCMTENbLHO APYr Apyra COCTaBMsOT HE MeEHee 2 MM.

CuvrHanbl OT 4aT4ukoB, noakntodeHHblx kK MCJ1, noctynatoT B cxembl npubopa
Yepe3 onTpoHbl Mapku 4N35, obecneunBatolime HanpsikeHne msonsauumn 1500 B
NPOMbILLUNIEHHONM YacToTbl. Llenun, cBaA3aHHble C AaTyMkamu, OTAeNeHbl OT Lenew,
CBSI3aHHbIX C nuTaHvem npubopa, nevyaTHbIM 3KpaHOM wWwwupuHonm 1,5 MM no
FOCT 31610.11, coeguHeHHbIM ¢ KopnycoM npubopa.

BxogHble uenu npeobpasoBaTenen HanpsxeHus, BblpabaTbiBaOLLMX
nuTaHve AaT4yMKoB kak B 6asoBom 6rnoke npubopa, Tak U B MOAYre COMNPSHKEHUS C
patyvkamm MC[, cHabxeHbl CxemoW 3aliMTbl OT MOBBILEHHOrO HanpPsXeHus,
pacnonoXeHHon Ha nnate 6roka nutanHus B6 n cocTosieln 13 NnpegoxpaHuTenen
1 3alUWTHBLIX AUOLOB.

MuTaHne gaTyMKoB, NOOKMIOYEHHBLIX K MOAYNI0 TOKOBbIX curHanos MTC2, a
Takke BXOAHbIX Uenen Mogyns  BolpabaTtbiBaeTcsa  npeobpasoBaTensmu
HaNpPs>KeHNs1, N30NSAUMA KOTOPbLIX BbiAepXuBaeT NocTosiHHoe HanpsixeHne 3000 B.
BbixogHble uenu npeobpasoBaTternei cHabXeHbl CXEMON 3aluUTbl OT NMOBLILUEHHOTO
HanpsXeHWs,  BLIMOJIHEHHOW  Ha  3aWWUTHBIX  AuoAdax, BXOAHble  Lenu
npeobpasoBartenei CHabXeHbl CXeMOW 3aluWTbl, ONMUCAHHOW B nNpeablgyLiemM
NyHKTE.

MutaHne Ha pgaTuukM noctynaet 4epe3d Oapbepbl  UCKPO3aLLUTHI,
obecneymBaloLLMe HanpshkeHWe XonocToro xofda He 6onee 24 B u TOk KOPOTKOro
3amblkaHus He 6onee 40 MA.
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MyTn yTeykn n anekTpuyeckne 3a3opbl UCKpobe3onacHbIX Liener nutaHus
[aTyYMKOB OTHOCUTENBHO UX MCKPOOMACHbIX Y4aCTKOB COCTABMSIIOT HE MEHee 2 MM.
MyTn yTeykn n anekTpuyeckmne 3a3opbl MCKPOOE30onacHbIX Lenen NMTaHus aTYMKoB
OTHOCUTENbLHO APYr ApYyra COCTaBMAOT HE MEHEE 2 MM.

CurHanbl OT gaTyMkoB, nogknto4veHHbiXx K MTC2, otaeneHbl OT ocTanbHOW
cxembl npubopa onTpoHamu Mapku 4N35, obecneumBalLMMKU  HaMpsKeHVe
nsonsumm 1500 B npombiwneHHon 4acToTbl. Llenu, cBsisaHHble € AaTyukamu,
OoTOeneHbl OT LUenen, CBA3aHHbLIX C NuUTaHMem npubopa, neyatHbIM 3KpaHOM
wupuHon 1,5 mm no FOCT 31610.11, coegnHEHHBIM € KOpnycom npubopa.

6.3.5 3apady orpaHuMyeHus BbIXOOHLIX TOKOB U HanpshxkeHnn FTAMMA-8M go
uckpobesonacHblX 3Ha4YeHWn peLlarT GroK NUTaHUS U siYelika COMpPSKEHWUst C
natdunkammn ACMA4.

Brnok nuTaHus, nNogkmnoYeHHbIn HernocpeacTtBeHHo K cetn ~220 B, 50 Iy,
obecneymBaeT HanpsKeHUe M3oNsLUUN MeXAy BXOAHbIMU U BbIXOOHLIMW LiensiMu
3000B, a wmexagy BXOOHbIMM UensaMuM M koprycom npubopa - 1500 B
NPOMBILISIEHHON YacToThl. BxogHble uenu 6noka nuTaHWs cHabXeHbl TOKOBOW
3alNUTON - MMaBKMMK MpefoxXpaHuTensaMmn, SOCTYN K KOTOPbIM OrpaHuyeH nytem
nnomobupoBaHusa Kopnyca npubopa.

MuTaHne paTyMkoB, MOAOKMHOYEHHbLIX K nNpubopy, BblpabaTbiBaeTcs
npeobpasoBaTensMy HanpsikeHUs!, U30NSLMS KOTOPbIX BblAEPXUBAET NMOCTOSIHHOE
HanpsikeHue 3000 B.

BxogHble uenn  npeobpasoBaTenen  HanpshkeHWst  3aluilleHbl  OT
NOBbLILLEHHOro HaNpsXXeHWs ¢ NOMOLLBIO NpeAoXpaHuTenen 1 3awmTHbIX AUMOA0B.

Mutanne Ha paTumkm  noctynaeTr 4epe3 Oapbepbl  MCKPO3aLLMTHI,
obGecneymBaroLLme HanpsXKeHNe XONoCToro xoaa He 6onee +12 B u TOK KOPOTKOrO
3aMblkaHuss He ©Oonee 80 MA. TlyTu yTeukMm U 3NeKTpU4eckue 3a3opbl
uckpobesonacHblx Lenern nuTaHns [OaTYMKOB OTHOCWUTENbHO Apyr Apyra
COCTaBNSAT HE MEHee 2 MM.

CuvrHanbl OT AaT4YMKOB MOCTYNalT B CXeMbl Npubopa Yepes onTpoHbl MapKku
4AN35, pacnonoxeHHble Ha nnate ACO4, oGecneunBatoLLmMe HanpsKeHE 30NN
1500 B npoMBbILLSEHHOM YaCTOThI.

Llenn, cBsisaHHble C p[artyvkamu, OTAeneHbl OT uenen, CBA3aHHbIX C
nuTaHnem npubopa, neyaTHbIM 3KpaHoM wwupuHon 1,5mm no MOCT 31610.11,
CoeaUuHEeHHbIM ¢ kopnycom npubopa.

PasbeM [ans nogkntoyeHusi uckpobesonacHbix Lenew obecrneynBaeT
npenoxpaHeHue OT pasMblKaHWs U He fonyckaeT ownbodHon kommyTauum. Kpome
TOrO, AAaHHbIA COeaMHUTENDL MMEET MapkMpoBky “datymkn. NckpobesonacHas Lenb.
Up<12 V; 1080 mA; Lo<22 mH; Co<5,1 uF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 uF.".

HanpsikeHue nutanusa +5 B, BbipabaTtbiBaeMoe 61okoM nutaHus npubopa u
ucnonb3aylleecs ANs NUTaHUS BHYTPEHHWX Y3MNOB, 3alUMLIEHO OT MOsIBNEeHMus
MOBbLILLEHHBLIX HAaMNPsHXKeHUA C MOMOLLLI0 MpefoXpaHuTenen n 3alWwuTHbIX AUOAOB,
pacnosnoXeHHbIX Ha nnate ACO4.

CurHanbl wuHTepdernica M TOKOBbIX BbIXO4OB mnpubopa 3awuweHsl OT
NOSIBMEHNSI HA HUX MOBLILEHHbLIX HanpPsXXeHWn C MOMOLbI NpegoxpaHuTenen u
3alUMTHBIX ANOAOB, PacnonOXeHHbIX Ha nnaTte AB3.

6.3.6 3agayy oOrpaHUM4eHUss BbIXOAHLIX TOKOB W HaMpsbkeHWh  ao
nckpobesonacHbix 3Ha4eHu B koHTpornnepe TAMMA-8MA peluatoT 610K/ NUTaHKSA
B8 wnu BI19, a Takke moaynb BBoAa/BbiBOAa MBB1.

Brnok nuTaHusa, NoakMYEHHbLIM HernocpeacTBeHHo K cetn ~220 B, 50 Iy,
obecneymBaeT HanpsKeHUe M3OoNsLUUN MeXAY BXOAHbIMU M BbIXOOHLIMW LiensiMu

3000B, a wmexagy BxogHbIMM LensMu M Kopnycom npubopa - 1500 B
NPOMbILLUFIEHHOWN YacTOThl.

MuTaHne QaTyvMkoB, MOAKMKYEHHBIX K npubopy, BbipabaTbiBaeTcs
npeobpasoBaTensiMyn HanpsXKeHUs, U30NALMSA KOTOPbIX BbiAEPXXMBAET MOCTOSIHHOE
HanpsbkeHne 3000 B. BxogHble Lenu npeobpasoBaTerneint HanpshkeHns 3allmLleHbI
OT MOBBLILEHHOTO HamnpsKeHUs C MNOMOLLbLID MpedoxXpaHuTenen u 3alUTHbIX
ovopos. [MuTaHMe Ha patyvk  MocTynaeT 4Yepe3 0Oapbepbl  UCKPO3aLLMTHI,
obecneumBatowime ans mogynss MBB1 HanpsikeHue xonoctoro xoga He Gonee
+14,3 B 1 TOK KOPOTKOro 3amblkaHusi He 6onee 80 MA;

MyTn yTeykn n anekTpuyeckne 3a3opbl UCKpobe3onacHbIX Liener nutaHus
[aT4YNKOB OTHOCUTESBLHO APYr ApYyra COCTaBNAT HE MeHee 2 MM.

CurHanbl OT JaTyMKOB MOCTyMNakwT B CXeMbl Mnpubopa 4epe3 OMNTPOHBI,
pacnonoxeHHole B Mogyne MBB1, obecneumBaroliMe HanpsKeHWe WN30Msumm
1500 B npoMmbILIEHHOM YacToTbl. OMTPOHLI, CO CTOPOHbI HE3aLMLLEHHOW YacTu
CXeMbl, 3aluLLeHbl OT NOBbILEHHOro HanpsKeHWsi ¢ MOMOLLbIO NpeaoxpaHuTenemn
1 3aLlUNTHBIX ANOO0B.

PasbEéMbl Ons  noaknodeHnss MckpobesonacHbiX Lenew obecneynBaroT
npefoxpaHeHne OT pasMblkaHUs WM WUMEKT MapkuMpoBKy Ans mogyns MBB1
“Oatumkn. UckpobesonacHble uenn. Uo<l4,3 V; 1080 mA; Po<0,5 W; Lo<22 mH;
Co<1,8 uF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 MF".

6.3.7 3agayy OrpaHUYeHUss BbIXOAHbIX TOKOB W HaMpsbkeHWh  [o
uckpobesonacHblx 3Ha4yeHun B koHTponnepe Al7 pelatoT 6rnok nutanua Br12, a
Takke Mmoaynb BBoaa/BeiBoga MBBA4.

Bnok nutanua Bl112, noakno4éHHbIM HenocpeacTBEHHO kK ceTu ~220 B,
50 Ny, obecneynBaeT HanpsikeHWEe WU30MAUUM MeXOy BXOAHBIMU U BbIXOAHBLIMU
uensmmn 3000 B, a mexagy BxogHbIMM Lensmy u koprnycom npubopa - 1500 B
NPOMBbILLUIEHHOW YaCTOThI.

MuTaHne QaTyMkoB, MNOAKMKYEHHBIX K npubopy, BbipabaTbiBaeTcs
npeobpasoBaTens My HanpsXKeHUs, U30NALMSA KOTOPbIX BblAEpPXKMBAET MNOCTOSHHOE
HanpsbkeHve 3000 B. BxogHble Lenu npeobpasoBaTenei HanpsikeHUs 3aLluLLeHbI
OT MOBBLIWEHHOIO HamMpsbKeHWsi C MOMOLLbI0 NpeaoxpaHuTenerl U 3alUTHbIX
ovopos. [lMuTaHMe Ha patyvk  MocTynaeT 4Yepe3 Oapbepbl  UCKPO3aLLMTHI,
obecneumBatowime ans mogynss MBB4 HanpsikeHue xonoctoro xoga He Gonee
+14,3 B 1 TOK KOPOTKOro 3amblkaHusi He 6onee 80 MA.

MyTM yTeukn n anekTpuveckne 3as3opbl MCKpobesonacHbIX Lener nuTaHus
[aTYNKOB OTHOCUTESBbHO APYr ApYyra COCTaBNAT HE MeHee 2 MM.

CvrHanbl OT JaTyMKOB MOCTyNalT B CXeMbl Mnpubopa 4epe3 OMNTPOHBI,
pacnonoxeHHole Ha nnatax MBB4, obecneumBarolive HanpsbkeHue Wn3onsumun
1500 B npombliwineHHon YactoTbl. ONTPOHbLI, CO CTOPOHbI He3alULLEeHHOW YacTu
CXeMbl, 3aluLLeHbl OT NOBbILEHHOro HanpsKeHWsi ¢ MOMOLLbIO NpeaoxpaHuTenemn
N 3alNTHBIX ANOO0B.

PasbEéMbl Ons  noaknodeHuss MckpobesonacHbiX Lenew obecneynBaloT
npegoxpaHeHne OT pasMblkaHUd UM UMEKT MapkupoBky ana moayns MBB4
“Oatumkn. UckpobesonacHsble uenn. Uo<l4,3 V; 1080 mA; Po<0,5 W; Lo<22 mH;
Co<1,8 PF; Rkas<100 Q; Lxas<2 mH; Ckap<0,1 pF.";
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7 MAPKUPOBKA U NMNJIOMBUPOBAHUE

7.1 Ha kopnycax gatumkoB [AYY2M n [1YY6 HaHeceHbl criegylolime 3Haku u
Hagnmcu:
— TOBapHbIN 3HaK NPeanpuUsATUS-U3roToBUTENS;
— cneuuarnbHbIi 3HaK B3pbIBOGE30MacHOCTY;
- TUN gaTyvka;
TemrepaTtypa OKpyXatoLLen cpeapl;
cTeneHb 3awuTbl no FOCT 14254;
Ex-mapkupoBka B cooTBeTcTBUM € TpeboBaHuamu TP TC 012/2011;
HoMep cepTudukaTa COOTBETCTBUS;
— rof BbINycka;
— 3aBO/ICKOV HOMEp AaTyumKa Nno CUCTEME HyMepaLuuy NpeanpusTus.

7.2 Ha Gonblow Kpbllke kopnycoB datymkoB OYY2M n [OYY6 HaHeceH
TOBapHbIV 3HaK NPeAnpUATUS-N3roTOBUTENS.

7.3 Ha manon kpblwke kopnycoB aatuvkoB [AYY2M un [OYY6 HaHeceH
TOBapHbIN 3HaK npeanpuaTusa-uarotosutens n Hagnucek “NMPEOYMNPEXOEHUE —
HE OTKPbIBATb Mo HAMNPA>XXEHUEM”.

7.4 Ha NOBEpPXHOCTU nNonnaBka HaHeCeHa CTpesika, nokKa3biBakoLas
npasuiibHOe BepTUKanbHOE MNONoXeHne nonnaBka, Haanucb, o6o3HavatoLas
OGbeMHyIO NNOTHOCTb NonnaBka, AaTta U3rotoBieHna U HoMmep napTun.

7.5 Mnatbl gatunka nnomoupyloTcs Nomboi NpeanpUSTUS-U3rOTOBUTENS
NpU M3rOTOBIEHWM NMOCIIE YCTAHOBKW UX B KOPMYC AaTyvka.

7.6 Oatumkm OYY2M u [OYY6 nnoMOupyroTCs C MNOMOLLbIO HOMEPHOro
CWUTrHanbHOrO YCTPOWCTBA-HaKMNENKW, BXOOALEr0 B KOMMIEKT MOCTaBKM.

7.7 Ha wwnbavke, npukpenneHHOM K Kpbiwke 6noka BCO4, HaHeceHbl
crnegywoLlime 3Haku 1 Haanucu:

— TOBapHbIN 3HAK NPeanpUATUS-U3roToBUTENS;

— cneumarnbHbI 3HaK B3pbiBO6GE30MacHOCTY;

— 3HaK YTBEpPXAEeHUsI TUNa CPeACTB U3MEPEHWN;

— HasBaHue 6roka (Hagnuck “Brok conpsikeHus ¢ gatunkom 6CO4");

— cTeneHb 3awmnTtbl no FOCT 14254;

— Ex-mapkupoBka “[Ex ia Ga] 1I1B”;

— LBeTOBas MapKMpoBKa KHOMOK Oroka (Monsi KpacHoro v 3eMneHoro LIBETOB);

— rof BbIMNycKa;

— 3aBOACKOW HOMEp MO CUCTEME HyMepaummn NpeanpusiTus;

— napameTpbl NuTaHusa (Hagnueb “Mutanune 0V, +24 V" “Un<250 V7);

— MapkupoBka csetoanogos “RUN”, “TxD”; “RxD”; “Knl”, “Kn2”;

— 0603Ha4yeHNe ” LOKOMIEBKA KOHTAKTOB QAN MOAKIMIOYEHUS] BHELUHUX
perncTpupytowmx npubopoB C TOKOBbIM BXOAOM (Hagmuch “lgwixi, Isbix2, IBbixa,
IBbixa”);

— ob03Ha4yeHNe U1 LOKONEBKA KOHTAKTOB ANs MNOAKIIOYEHUS JaTyuka
(Hagnucb “Oatumk. WckpobesonacHasa uenb. Uo<14,3V; 1080 mA; Po<0,3W;
Lo<22 mH; Co<1,8 UF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 |J.F.");

— 0b03Ha4eHne 1 LLOKONEBKa KOHTAKTOB AN MNOAKITHYEHMS UCMONHUTENBbHBIX
YCTPOWCTB K kntoyam 6Gnoka (Hagnucu “Kmou 17, “Kntod 2" - “Umakc==250 V,
Imakc=1 A, Rebix=1,6 Q7);

— 0b0o3Ha4yeHne N LIOKONeBKa KOHTAKTOB AN MOAKMioYeHus 6noka k OBM
BEPXHEro ypoBHS (Hagnuch “RS-485").

7.8 bnok BC4 nnombupyeTtca npeanpusTuem-usrotoButenem OymaxHoM
nnom6on no FOCT 18677. B cnyyae yganeHuns nnomb npeanpusTusa-usrotoButens
nnom6bupoBKy Grioka ocyLLecTBnsieT noTpebutens

7.9 Ha wwunbguke, NpUKPENneHHOM K Kpbilwke u kopnycy 6rnoka BCLS5A,
HaHeCeHb! cneayLme 3HakM 1 Haanucu:

—TOBapHbLIV 3HAK NPeanpUSTUS-U3rOTOBUTENS;

—crneunanbHbIv 3Hak B3pbiBO6e30nacHoCTH;

—3HaK yTBEPXXAEHNS TUna cpeacTB U3MepeHUN;

—3Hak HART-npoTtokona;

—Has3BaHue 6noka (Hagnucb “bnok conpshkeHus ¢ aatunkom BCOS5A);

—ycnoBHoe ob6o3HauveHne pasbema USB-uHTepdeiica;

—cTeneHb 3awmTbl no NOCT 14254 (Hagnucs “IP20);

—Ex-mapkupoBka “[Ex ia Ga] IIB”;

—LBETOBas MapKMpOBKa KHOMOK OrokoB (Monsi KpacHOro U 3eneHoro
LLBETOB);

—MmapkupoBka ceetoanogos “RUN”, “SEN”, “Kn1”, “Kn2”, “RS-485";

—obo3HayeHVe U1 LOKONMeBKa KOHTaKTOB ANs MOOKMIOYEHUS BHELUHUX
pervcTpmpyroLwmx npubopoB ¢ TOKOBLIM BXOAOM (Hagnucu “TokoBble Bbixoabl”, “17,
“2", 43", 4,

—0603Ha4YeHre 1 LOKONEBKa KOHTAKTOB ANsi NOAKIHOYEHUSA UCMONHUTENbHbIX
YCTPOWCTB K kntovam 6noka (Hagnvcu “Knroumn”, “1”, “2");

—ob03HayeHVe W LOKONeBKa KOHTAKTOB QAN MNOAKIIOYEHUS NUTaHWA
(Hagnucm “MutaHne +24 V, 0 V7, “Ums<250 V");

—00603HaYeHre 1 LOKONEBKa KOHTAKTOB Ansi nogkntovenHus MM (gns BCO5A
Hagnucu “Oatumk. WckpobesonacHaa uenb. Uo<14,3V; 10<80 mA; Po<0,5W;
Lo<22 mH; Co<l1,8 uF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 pF.”, “OTBeT”, “3anpoc”,
“+U”, “Obwuin™);

—rop BbIMyckKa;

—3aBO[CKOM HOMEP MO cUCTEME HYMepaLmun NpeanpusiTus;

—00603Ha4YeHre 1 LOKONEBKA KOHTAKTOB ANsl MOAKMOYEHUsT Brioka K KOHTYypy
3asemrenus (Hagnuce “3emns’”);

—o0b03HavyeHVe 1 LIOKONeBKa KOHTaKTOB ANS nopknioveHuns 6roka k OBM
BEPXHEro ypoBHs (Hagnucu “RS-485", “D-“, “SH”, “D+").

7.10 bBrnok BCAO5A nnombupyeTtcs npeanpuaTUEM-U3roToBuTenem
6ymaxHon nnombor no FOCT 18677. B cnyyae yganeHust nnomb npeanpusitus-
N3roToBuUTENS NIOMOMPOBKY 6roka ocyLecTBnseT noTpebutens.

7.11 Ha nepegHen naHenu koHTponnepa [AMMA-7M  HaHeceHbl
crnepyoLume 3Hakv 1 Hagnmcu:

— TOBapHbIN 3HaK NPeanpUATUS-M3roTOBUTENS;

— chneumanbHbIN 3HaK B3pbiBOGe3onacHocTyH;
3HaK yTBEpXOeHNs Tuna cpeacTs U3MepeHun;

— Ha3BaHWe 1 TN Npubopa;

— MapKupoBka CBETOANOA0B
“Knitou 17..."Kntoy 47);

— MapKkupoBKa (PYHKLUIA KHOMOK KraBmaTypbl B PasfUyHbIX pexvmax paboTsl
npunbopa;

COCTOAHUA Knroden (Ha,EI,I'IVICVI
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— Hagnuck “CpaenaHo B Poccun”.

Ha 3agHel cTeHKe KOHTponrepa HaHeceHbl criefyoLmne 3HakM U HaanucK:
— TOBapHbIM 3HaK NPeanpUaTUS-U3roToBUTENS;

— Ha3BaHue un Tun npmbopa;

— rop BbINycka;

— 3aBOACKOW HOMep Npubopa Mo cucTemMe Hymepauuy NpeanpusaTs;
cteneHb 3awmTtbl no FOCT 14254;

Ex-mapkupoBka “[Ex ib Gb] 11B”;

Hagnuck “OTKpbIBaTb, OTKITHOYMB OT ceTu!”;

— Hagnucb, npegynpexgawwas O COBMECTHOM [eMOHTaxe Moayns
uHtepgerica MU/M n mogyna npoueccopa MI5M npu Hanuuum B cocTaBe
npubopa moaynsi uHtepdgerica MU/M.

Ha naHenu 6noka nuTtaHusa BIN6 HaHeceHbl cneayowme Haanucu:

T1n 6noka (BI16);

— 3aBOACKOW HOMep Brioka No cucTeme Hymepauumn npeanpusTus;

— MapKupoBKa BblIkMovaTens nutaHmsa npubopa (Hagnuck “CeTb”);

— napamMeTpbl NUTaHus;

— MapKMpOBKa KrNeMMbl 3a3eMrieHuns npmubopa;

— obo3HayeHne pasbema Ans NOoAKMYeHUst  gaTyukoB  “[aTumku.
MckpobesonacHass uenb. Uop<12B, 10<80 MA, Lo<22 MIH; Co<5,1 Mk®;
Rkas<100 OM; Lkas<2 MIMH; Ckas<0,1 MkD".

Ha naHenu moayns npoueccopa MIN5M HaHeceHbl cnegytoLme Haanucu:

- T1n mogynsa (MM5M);

— 3aBOJCKON HOMEpP MOAYIIs NO CMCTEME HyMepauuu NpeanpuaTus;

— obo3HayeHne pasbema knioyelr npubopa C xapakTepUCTUKOW UX Lenen
(Hagnueb  “Kmoun.  Umakc=tR250 B, Imakc=1 A, Rguix=1,2 OM") u UOKONEBKON
KOHTaKTOB.

Ha naHenn moaynsa nHtepgenca MU/M HaHeceHb! criegytoLlme Hagnucu:

- 1n mogynsa (MU/M);

— NOpPSAKOBbIM HOMEP MOAYIIS NO CUCTEME HyMepaLuuu NpeanpuaTus;

— MapkvpoBka UHTepdencHoro pasbema (Hagnucb “M30nMMpoBaHHbIN
nHTepdenic RS-232/RS-422/RS-485") n LOKONEBKA €ro KOHTAKTOB.

Ha naHenn moayns conpsbkeHus ¢ gatumkamm MCJ HaHeceHbl cnegyowme
Hagnucu:

- Tvn moaynsa (MCL);

— 3aBOACKOW HOMEpP MOoAYnsi Mo CUCTEME HyMepaLuun NpeanpusaTus;

— obo3HayeHne pasbemMa Ans  MNOAKMIYEHUA  gaTymkoB  “[aTymku.
UckpobesonacHass uenb. Uo<12B, 10<80 MA, Lo<22 M[H; Co<5,1 Mk®;
Rkas<100 OM; Lkas<2 MIMH; Ckas<0,1 MkD".

Ha naHenu mopynsi TokoBbix curHanoB MTC1l HaHeceHbl cnegyoowme
Hagnucu:

- Tun mogyns (MTC1);

— 3aBOACKOW HOMEp MOoAynsi Mo CUCTEME HyYMepaLuun NpeanpusaTus;

— 0603Ha4YeHne pazbema OUCKPETHbIX BXOAOB M TOKOBbIX BbIXO4OB MOAYIIS C
Xapaktepuctukon ux uenem “[duckpeTHble Bxodbl (‘Cyxon KOHTakT”)/TokoBble
Bbixoabl. 5 MA/2 kOwm; 20 mA/300 OMm”.

Ha naHenu mopynsi TokoBbIX curHanoB MTC2 HaHeceHbl cnegyiolime
Hagnucu:

- T1n mogynsa (MTC2);

— 3aBOJCKON HOMEpP MOAYIIs NO CUCTEME HyMepauuu NpeanpuaTns;

— 0603HaveHne pazbema ANCKPETHBIX BXOAOB M TOKOBbIX BbIXOA0B MOAYNS C
Xapaktepuctukon wux uenen “[duckpeTHble Bxodbl (‘Cyxon KOHTakT”)/TokoBble
BbIxoabl. 5 MA/2 kKOwm; 20 mA/300 OM”;

— obosHaveHne pasbema A8 NOAKMIYeHWs  JaTyvkoB  “[aTuvkw.
MckpobesonacHass uenb. Uop<24 B, 1040 MA, Lo<22 MlH; Cp<0,35 mk®;
Rkas<100 OM; Lkas<2 MIMH; Ckas<0,1 Mk®D".

7.12 bnokn TAMMA-7M nnombGupytoTcs NpeanpusiTMeM-M3roToBUTENEM
MacTuyHbiMn  nnombammu no [OCT 18678, pnns  4ero Ha WX NaHensx
npenycMoTpeHbl NIOMOBUPOBOYHbBIE YaLLIKK.

7.13 Ha nepegHen naHenu koHTpornnepa [AMMA-8M  HaHeceHbl
cnepymoLwme 3Haku 1 Haanucu:

— TOBapHbIV 3HaK NPeAnpUATUSA-N3roTOBUTENS;

— cneumvanbHbI 3HaK B3pbIBOOE30NacHOCTY;

— 3HaK YTBEPXOEHMUS! TUMNa CPEACTB U3MEPEHWIA;

— Tun npubopa;

— MapKMpoBKa
“Knroy 1”...“Kniou 47);

— MapKMpOBKa KHOMOK KnaBuaTypbl;

— Hagnuck “CpenaHo B Poccun”.

Ha 3agHel naHenu npubopa HaHECEHbI CreayroLLMe 3HaKU U HAANUCK:

— Tun npubopa;

— TOBapHbIV 3HaK NPeanpUATUS-U3roTOBUTENS;

— rof BbINycKa;

— 3aBoAcKol Homep npubopa No cucTteMe Hymepauuu nNpeanpusaTus;

— cTeneHb 3awmTsl no NOCT 14254;

- Ex-mapkupoBka “[Ex ib Gb] IIB;

- obo3HayeHue pasbema Kr4yen npubopa C XxapaKTepuCTUMKOM UX Lenen
(Hagnucb  “Kntoun.  Umakc=tR50 V, Iuakc=1 A, Reuix=1,2Q") ©n uoOKOnNeBKon
KOHTaKTOB;

- 0003HayeHMe pas3bema TOKOBbIX BbLIXOAOB Mpubopa U MNOOKMYEHUS
uUHTepderca ¢ xapakTepucTukon wux uUenen “Tokosble Bbixoabl. 20 mA/450 Q,
5 mA/2 kQ. RS-485" 1 LLlOKONEBKO KOHTaKTOB;

- obo3HayeHWe paszbemMa AOns  NOAKMYeHUst  AatdmMkoB  “[aTuymku.
MckpobesonacHasa uenb. Uo<l2 V; 1680 mA; Lo<22 mH; Co<5,1 UF; Rkas<100 Q;
Lkas<2 mH; Ckas<0,1 uF.";

- napameTpbl NUTaHWS;

— MapKMpOBKa KremMmbl 3a3emneHust npndopa;

— Hagnucb “OTKpbIBaTb, OTKMOYMB OT ceTun!”.

cBeToamnoaoB COCTOAHUA KIro4en (Ha,D.I'IVICVI

7.14 TAMMA-8M nnombupyeTcst NpeanpusiTueM-n3rotToBuTeNnemM MacTU4HON
nnombon no MOCT 18678, ansd 4ero Ha ero 3agHen naHenu npegycMoTpeHa
nNNomMbypoBOYHas YaLlka.

7.15 Ha nepegHen naHenu koHTpornniepa [AMMA-8MA HaHeceHbl
cnepymoLwme 3Haku 1 Haanucu:

— TOBapHbIV 3HaK NPeanpUATUS-U3roTOBUTENS;

— HasBaHWe 1 TUMN KOHTPOMnepa;

— cneumanbHbI 3HaK B3pbIBOGE30NacHOCTY;

— 3HaK YTBEPXOEHMUS! TUMNA CPEACTB U3MEPEHWIA;
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— MapkupoBka pasbéma USB;

— MapKMpOBKa KHOMOK KraBmaTypbl.

Ha BepxHen nosepxHoctn koprnyca AMMA-8MA HaHeceHbl cnegytowue
3HaKu 1 Haanucu:

— HasBaHuWe W TUN KOHTponnepa;

- Ex-mapkuposka “[Ex ia Ga] IIB”;

— cTeneHb 3awuTbl no FOCT 14254;

— roA BbIMyCKa;

— 3aBOACKOM HOMep KOHTpOMnepa no CMCTeMe HyMepauum npeanpusaTns;

— 0003HayeHns1 No3numMi Moaynen paclumpenns (Hagnucu “M1”, “M2").

Ha naHenn 6noka nutaHusa BlN8 HaHeceHbl cneayoLwme Haanucu:

- Tun 6noka (bM8);

— 3aBofcKoW Homep Grioka No cucteMe Hymepaummn NpeanpusiTus;

— MapKupoBKa pasbéma nutaHus mogynsa (Hagnucb “Cetb 220V, 50 Hz,
50 VeA");

— MapKupoBKa napameTpoB npegoxpaHuTenen (Hagnuck “4 A/250 V”);

— MapKupoBKa MHTepdencHoro pasbéma (Hagnucb “RS-485") n Lokonéska
€ro KOHTaKTOB;

— MapKMpOBKa CBETOAMOAOHBbIX MHOUKATOPOB pexmMoB paboTel uHTEpderica
(Hagnucm “RxD”, “TxD").

Ha naHenu 6noka nutanusi BIN9 HaHeceHbl cneayoLlmne Haanucu:

— Tvn 6noka (BMN9);

— 3aBofckol Homep Grioka No cucteMe Hymepaummu nNpeanpusiTus;

— MapkupoBka pasbéma nutaHua mogynsa (Hagnuce “Cetb 220V, 50 Hz,
50 VeA");

— MapKupoBKa NapameTpoB NpegoxpaHuTenei (Hagnuck “4 A/250 V”);

— MapKkupoBKa MHTepdencHoro pastéma (Hagnuck “ETHERNET").

Ha naHenun mogyna MBB1 HaHeceHbl cnefytowime Haanmcu:

— Tvn mogyns (MBB1);

— 3aBO/CKOM HOMep MOAyNs Mo cucTeMe Hymepauum NpeanpusaTus;

— 0b03HaveHne pasbéma ansi NMOOKMHYEHNS M “HaTtymkn.
WckpobesonacHble uenn Uo<14,3 V; 10<80 mA; Po<0,5 W; Lo<22 mH; Co<1,8 pF;
Rkas<100 Q; Lkas<2 mH; Cxas<0,1 }JF";

— o06o3HayeHMe paszbEéma ANns MOOKMYEHUS YCTPOWCTB C  TOKOBbIMU
BXoAamu “TokoBble BbIXOAbl" 1 MapKUPOBKa €ro KOHTaKTOB;

— ob6o3HayeHne pas3béma Ans MNOAKMIOYEHUS YCTPOWCTB MNPOMbILLIIEHHON
aBToMaTtuku “Knoum” n mapkupoBka ero KOHTaKToB;

— MapKMpOBKa CBETOAMOAHbIX MHOAMKATOPOB PEXUMOB paboTbl TMHWIA CBA3M
C AaTynkamu, NoakntyéHHbIMK Kk mogynto (“RxD1”, “TxD1”, “RxD2", “TxD2").

7.16 KoHTponnep FTAMMA-8MA nnomoéupyetcs
M3roToBUTENEM 3TUKETKAMUN KOHTPOMSI BCKPbITUSI.

npeanpuaTuem-

7.17 Ha nepeaHen naHenun koHTponnepa Al7 HaHeceHbl cneaytoLlme 3Haku
1 Hagnuew:
— TOBapHbIN 3HaK NPeanPUATUA-U3roTOBUTENS;
— HasBaHuWe 1 TUN KOHTponnepa;
— cneumanbHbI 3HaK B3pbIBOOE30NacHOCTY;
— 3HaK yTBEPXOEeHWS TUNna CPeacTB U3MEPEHUI;
— 3Hak HART-npoTtokona;

— MapkupoBka pasbema USB.

Ha BepxHeW noBepxHOCTM koprnyca nNpubopa HaHeECEHbI CrieayoLine 3HaKn 1
Hagnmeu:

— HasBaHuWe 1 TUN KOHTponnepa;

- Ex-mapkuposka “[Ex ia Ga] IIB”;

— cTeneHb 3awuTbl no FOCT 14254;

— rOA BbIMNYCKa;

— 3aBOACKOW HOMep Npubopa No cucTeMe Hymepauum NpeanpusiTus;

— 0603Ha4YeHMs1 No3nLuuii Moaynew paclumpenns (Hagnucy “M1”, “M2”, “M3").

Ha 6GokoBOM naHenu Kopryca KOHTpOnfepa HaHeceHa MapKMpoBKa
TEXHOMOIMYECKUX pPa3beMOB, WUCMOMb3yeMbIX MpU HacTpolke npubopa (Hagnucu
“Prog” n “Console”).

Ha naHenu 6noka nutaHus BIN12 HaHeceHbl cneayoLlme Haanucu:

- Tun 6noka (Hagnuce “bri2");

— 3aBofckon Homep 6rioka nNo cucteMe Hymepaummn nNpeanpusTus;

— MapkupoBka pasbema nutaHua moaynsa (Hagnuce “Cetb 220V, 50 Hz,
50 V-A");

— MapKupoBKa napameTpoB npegoxpaHuTenen (Hagnuce “3,15 A/250 V”);

— MapkupoBKa pasbema WHTepdpernica RS-485 (Hagnuch “RS-485") u
LLOKOMeBKa ero KOHTaKToB;

— MapKupoBKa pasbemMa uHTepdgeica Ethernet (Hagnuch “ETHERNET?").

Ha naHenun mogyna MBB4 HaHeceHbl cnefytowime Haanmcu:

— Tvn moayns (Hagnuce “MBB4”);

— 3aBOACKOM HOMep MOAyns Mo cucTemMe Hymepauum NpeanpusaTus;

— obo3HayeHne pasbema AN NOAKMYeHWs  AatyvkoB  “[aTyumku.
WckpobesonacHble uenn Uo<14,3 V; 1080 mA; Po<0,5 W; Lo<22 mH; Co<1,8 pF;
Rkas<100 Q; Lkas<2 mH; Cxas<0,1 pF";

— 06o3HayeHMe paszbEéma [ANnsi MOOKMYEHUS YCTPOWCTB C  TOKOBbIMU
BxoAaMn “ToKoBble BbIXOAbl” N LLOKONEBKA €ro KOHTaKTOB;

— obo3HayeHne pas3béma Ans MNOAKMIOYEHUS YCTPOWCTB MNPOMbILLIIEHHON
aBToMaTukM “Knoumn” n LLoKoneBka ero KOHTaKToB.

7.18 KonTponnep Al7 nnombupyetcss nNpeanpusiTMeM-m3roToBUTENEM
3TUKETKaMU KOHTPOIIA BCKPbLITUSA.

7.19 Ha neBywo GOKOBYHD MOBEPXHOCTb BTOPUYHOrO mnpubopa (cMm.
Tabnuuy 1) nNpu KOMMMEKTOBaHWM M3MEPUTENsI YPOBHS MHOFO(YHKLMOHANbLHOIO
OYYAMA npukpenneH Wunbavk co crieQyowmnMmm HagnucsamMmn 1 3Hakamm:

— TOBapHbIV 3HaK NPeanpUATUS-U3roTOBUTENS;

— crneumarnbHbIA 3HaK B3pbIBOOE30NACHOCTY;

— 3HaK yTBEPXOEHMWS TUMNa CPEACTB U3MEPEHUI;

— HasBaHue u Tun npmbopa;

— EXx-mapkupoBka B COOTBETCTBUM C EX-MapKMpOBKOW AaTymka, BXOOSLLErO B
cocTaB npubopa (No HanmeHee B3pbIBO3ALLULLEHHOMY AAaTUMKY, NOAKITHOYAEMOMY K
BTOPUYHOMY Npubopy);

— Has3BaHWe opraHa no cepTudukaLmy;

HoMep cepTudukaTa COOTBETCTBUS;
— TOA BbIMYCKa;
3aBOCKON HOMEpP MO CUCTEME HyMepaLun NPeANPUATUS.
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NCMNoJib3OBAHUE NO HA3SHAYEHUIO

8 OBLUUE YKA3AHUA NO SKCMNIYATALUU

8.1 Ha Bcex cragusix aKcniyatauuu pyKOBOACTBYWTECh MNpaBunaMu u
yKasaHWsIMU, NMOMeLLLEHHbIMU B COOTBETCTBYIOLMNX pasaenax AaHHOro AOKyMeHTa, a
Takke B pyKOBOACTBAX Mo 9KCMyaTauum Ha aT4nKU U BTOPUYHBINA NprBop.

8.2 lMepea Havyanom aKkchfyaTauum  MPOBECTM  BHELWHWA  OCMOTP
YPOBHEMEPOB, AN YEro NpoBepUTh:

— OTCYTCTBME MEXaHWYeCKux MOBPEXAEHUA Ha Koprycax gatyvka u Grnoka
UNW KOHTpOMrepa Mo MNpUYMHE HEeKayeCTBEHHOW YMakoBKW WY HenpaBuibHON
TPaHCMNOPTUPOBKY;

— KOMMMEKTHOCTb YPOBHEMEPOB cornmacHo pasgeny “KomnnekTHocTb”
[aHHOro JOKYMEHTa;

— COCTOSIHME NaKOKPACOUHbIX, 3aLUUTHBIX U ranbBaHUYECKUX NMOKPbLITUIA;

— OTCYTCTBME OTCOEAMHSAIWUXCA unn cnabo 3akpensieHHbIX 3N1EMEHTOB
BHYTPM COCTaBHbIX YacTel ypOBHEMEPOB (ONpeaenuTe Ha Crnyx Npy HaknoHax);

— Hanuuue u cocTosiHue Momb NpPeanpUATUS-N3roTOBUTENS.

8.3 B cny4yae 6onbLUOA pasHOCTW TeMnepaTyp Mexay cknaackmmm un pabo-
YAMM YCMOBMSAMW, MOSyYEeHHblE CO CKMaja YypOBHEMEpPbl nepen BKIOYEHUEM
BbIAEPXKMBAIOTCA B pabounx YycrnoBusiX He MeHee u4eTblipex 4acoB. [locne
ONUTENBHOMO  XpPaHEHUsT WM TPaHCMOPTUPOBaHWS B YCIOBUSIX MOBbILLIEHHOMN
BMNaXXHOCTU OMOKM M KOHTPOINEPHI BbIOEPXKMBAOTCS B HOPMarbHbIX YCMOBUSX HE
MeHee BOCbMM YacoB.

8.4 YcTaHOBKa ypOBHEMEPOB Ha OObLEKTE

8.4.1 lNepen ycTaHOBKOW AaTyMka HeobxoOMMO pa3marHuTUTb 3BykoBod Y3,
ANnsa 9Toro npoussBeauTe TpexkpaTHOe nepemelleHVe nornnaska OT Hadvana Ao
KoHUa Y3 patyuka.

8.4.2 YcTaHOBKa AaTymka NPOU3BOAUTCSA COrMMacHO €ro pPyKoBOACTBY MO
KCnnyaTtaumn (BXOD,VIT B KOMMNNEKT I'IOCTaBKVI).

8.4.3 bnokn  (KkOHTpoNnepbl) yCTaHaBMUBAKTCS B  MOMELEHUN C
WCKYCCTBEHHBbIM OCBELLEHWEM AN 0BecrneyveHnss BO3MOXHOCTM KPYrNOCYTOYHOWM
paboThbl.

8.4.4 B wmecTe ycTaHOBKM ONOKOB HEOOXOOUMO HamnuuMe BHELUHEro
WCTOYHUKa nNuTaHusa +24 B + 10 %. B mecTe ycTaHOBKM KOHTpoOsfiepa Heobxoanmo
Hanuune ceTn NepemMeHHOro Toka HanpsbkeHnem ot 180 go 265 B, yacTtoton
(50 £ 1) My n 3a3eMNALWEro KOHTYpPA.

8.4.5 YcraHoBka 6nokoB BCO4 u BC5 npou3BoguTCA Ha MOHTAXHbIN
penbc EN50 022-35x7,5 Phoenix Contact GmbH & Co. YcTtaHoBKka KOHTpornepa
Npou3BOAUTCS Ha WUT NoTpebutens.

8.4.6 [na nogknoyeHna gaTtymkoB K KoHTponnepam [TAMMA-7M,
FTAMMA-8M, TAMMA-8MA, Al7 wuCnonb3ylTCA XryTbl, BXOAALME B KOMMEKT
nocTaeku. [ns nNogknyYeHUs BHELLHUX YCTPOWCTB M3roTOBUTL MOKMe kabenbHble
NepeMbIYKX, UCMONb3ysi BXOAsLIME B KOMMMEKT TMOCTaBKM OTBETHbIE YacTu
pasbeMoB. Pacnaiiky Nnpou3BeCcTU COrfacHO Cxemam MOAKMHYEHWNA, NPUBEAEHHBLIM
B npunoxeHun E. [danee nogknmouMTb XIyTbl W MEPEMbIYKM K pasbemMam
KOHTPONNEPOB W  MPOMEXYTOYHbIM  KINEMMHbIM  coeguHuTensm. KabGenw,

nogkno4vyaemMble K padbeMaM KOHTPONNepoB, OO0SKHbI 3aKpennAaATbCA C MOMOLLbIO
BUHTOB, BXOOALMNX B KOHCTPYKLMNIO OTBETHbIX yacTen.

8.5 [lo BknoyeHUs ypoBHeMepa 03HaKOMbTeCh C pasgenamu “YkasaHve mep
©6e3onacHocTn” 1 “MogroToBka Kk paboTte 1 nopsaok paboTobl”.

3anpeu.|aeTcn npon3BoanuTb CBapo4HbIe paﬁOTbl Ha pacCToAHUU MeHee
20 MeTpOB OT AaTYNKOB U NOAKITHOYEHHbIX Kabenen cBA3M K HUM.

9 YKA3SAHUE MEP BE3OIMNACHOCTHU

9.1 K MOHTaxy (AemoHTaxy), aKcrmyataumm, TEXHNYECKOMY 06CyXMBaHUo
1 PEMOHTY YPOBHEMEPOB [OMMKHbI JONYyCKaTbCA nuua, U3yyvslLUME PYKOBOACTBO MO
aKcnnyaTauum, npollealne UHCTPYKTax no TexHuke GesonacHoctu npu paboTte ¢
3ANEKTPOTEXHNYECKMMMN YCTAHOBKaMWN N PafMO3NEKTPOHHON annapaTypon U usyyms-
LUMe OOKYMEHTbI, yka3aHHble B pasgene 10 “ObecneveHve B3pblBO3aLLMLLEHHOCTH
npu MOHTa)xe YpOBHEMEPOB”.

9.2 Kateropuyecku 3anpelwjaeTcsi 3KcnnyaTauusi ypoBHEMepoOB MNpwu
CHATbIX KpbIWKax, He3aKpenyeHHbIX Kabensax cBA3W, a Takke NpU OTCYTCTBUM
3a3emneHuns KopnycoB aatyumkoB. B koHTponnepax FTAMMA-7M, TAMMA-8M,
FTAMMA-S8MA n Al7 umeloTcs Lenu, Haxogsluecsl noa onacHbIM ANS XU3HU
HanpsbkeHnem ~220 B. Kateropuuecku 3anpeljaetcsa  3Kcnyatauus
KOHTPOJI/IEPOB MPMU CHATbIX KPbIWKaX M KOXyXax, a TakkKe Npu OTCYTCTBUMU
3a3eMIieHusi Kopnyca KOHTponnepa.

9.3 Bce Buabl MOHTaxXa W [gemMoHTaxa KoHTponnepos [AMMA-7M,
FTAMMA-8M, TAMMA-8MA n Al7 npon3BoAuTb TOMbKO MPU OTKITHOYEHHOM OT CeTu
nepemMeHHOro Toka kabene nuTaHusl.

9.4 He ponyckaeTtcsa akcnnyataumsa koHTponnepos FTAMMA-7M, TAMMA-8M,
FTAMMA-8MA n Al7 npu He3akpenseHHbIX Kabensix CcBsA3M C Jatymkamu U
BHELLHNMM YCTPOMCTBaMM.

9.5 3anpewaercsa uMcnonb3oBaHWEe B KayecTBe Harpy3ku AnNA Knroyen
KoHTponnepoe [AMMA-7M, TAMMA-8M, TAMMA-8S8MA wu Al7 namn
HakanuMBaHUA MOLLUHOCTbIO 6Gonee 60 BT M MHOYKTUBHOM Harpysku 6e3
YCTPOMCTB AeMN(PUPOBAHNUA HANPSKEHUS.

9.6 Bce Buabl MOHTaxa M AeMOHTaXa ypOBHEMEPOB MPOM3BOAUTL TOSBbKO
npu OTKIMIOYEHHOM NMUTAHUU U OTCYTCTBUWM OaBlieHUA B pe3epByapax.

9.7 3anpeu.laeTC$| YCTaHOBKa W 3Kcnnyatauua OaT4UKOB Ha obbekTax, rae
no ycnosuam paGOTbI MOryT cos3gaBaTbCA daBlieHna W TemMnepatypbl,
npesbilaolume npegenbHble.

9.8 3anpewaerca a3kcnnyatauus patumkoB [AYY6 (OYY6-1) npwu
BO3HMKHOBEHUM YCNOBUA [NA 3amMep3aHusi KOHTPONUPYeMOMW cpepbl.
3amep3aHue KOHTpoONMpyeMoi cpeabl HAa MeMbpaHax BepxHer U HmkHen AU,
HegoMnycTUMO.

9.9 3anpewaeTca noaBepraTb AaTYMKU BO3OENCTBUIO TeMnepaTtypbl
Bbiwe +75°C (+120°C gna Y3 partumka AYY2M-02T-1 m +100 °C pgna 49
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patuukoB [1YY2M-10T-1) npu no6bIX TEXHONOrMYECKUX onepaumusax (OYnmcTka,
nponapuBaHue U T.4.). 3anpeLlaeTcs nogaBaTh AaBleHue 6onblue paboyero.

9.10 3anpeljaeTcs NpUKNaabiBaTb PacTArMBaloLy0 yAapHYH HarpysKky
Ha Y3 paTtuuka.

10 OBECMNEYEHWE B3PbIBO3ALLULLEHHOCTU MPU MOHTAXE
YPOBHEMEPOB

10.1 Tpwu MOHTaxe ypoBHeMepa HeOH6X0AMMO PyKOBOACTBOBATHLCS:

— “UIHCTpyKUME MO  MOHTaXy 3NekTpoobOopyLoBaHWS, CUMOBLIX U
OCBEeTUTENbHbIX CeTen B3pbiBoonacHbIX 30H BCH332-74/MMCC CCCP”;

- “MNpaBnnamu ycTponcTBa anekTpoycTaHoBok” (MYQJ, wecToe usnaxme);

— HacToOSILMM PYKOBOACTBOM MO 3KCMnyaTauun v ApYruMyn pyKOBOASLLMMM
MaTtepuanamu (ECnn UMETCS);

- 'OCT IEC 60079-14.

10.2 Mepen MOHTaXOM W3denMe [OIMKHO ObiTb OCMOTpeHo. [Mpu aToMm
Heobxoanmo 00paTUTL BHMMaHME Ha criefyoLlee:

— Ex-mapKkupoBky;

— OTCYTCTBME MEXaHMYEeCKUX NOBPEXOEHUN OATUYNKOB,

— Hanmyune BCeX KpeneXXHbIX 3r1eMEeHTOB.

10.3 JaTuyuK AomkeH 6bITb NOAKMIOYEH K 3a3eMMIEHHON MeTannnmyecKkom
KOHCTPYKUMKU. 3a3emiieHMe OCYLIeCTBMseTCs 4epe3 3aXUM 3aluUTHOro
3as3eMneHus aatumka. MecTo 3asemneHuMsi OOMKHO ObiTb 3alUULIEHO OT
OKMCIIeHUs CMa3KoM.

10.4 KonTtponnepbli TFAMMA-7TM wu TAMMA-8M [omkHbl ObITb
3a3eMrieHbl C MOMOLLLIO KIeMMbl 3a3eMIeHUs.

10.5 Posetka ~220 B gna nogknioveHUA BUIKM NUTaHUA KOHTponsnepa
FTAMMA-8MA vnu Al7 pomkHa ObITb NOAKIIOYEHA K KOHTYPY 3a3eMIeHus.

10.6 Mo OKOHYaHMKM MOHTaxa AOMKHO ObiTb MPOBEPEHO COMPOTUBIEHUE
3a3eMISIOLLEro YCTPOCTBA, KOTOpPOe AOMKHO GbiTb He Gonee 4 Om.

10.7 CHumaloLLmeca Npy MOHTaXe KPbILWKU U Apyrvue AeTanu AOIMKHbl GbiTh
YCTaHOBMEHbI Ha CBOMX MecTax, npu dTom obpallaeTcsl BHUMaHWE Ha 3aTsKKy
KPbILLKM gaTynKka 1 ero canbH1KOBOro BBOAA.

11 NoAroToBKA K PABOTE U NMNOPAAOK PABOTbI

11.1 YpoBHeMepbl 0GCNyXMBAKTCS OMNEpaTopoM, 3HAaKOMbIM C paboToii
pajMO3reKTPOHHOW annapaTtypbl, M3y4YMBLUMM PYKOBOACTBO MO 3KCMiyaTauuu,
npoweawmM  UHCTPYKTaX NO  TexHuke GesonacHocTv npu  pabote C
3NeKTPOTEXHUYECKUM 06OpyAOBaHMEM, a TakKe WHCTPYKTaX Mo TexXHUKe
6e3onacHocTy Npu paboTe ¢ B3pbIBO3aALLMLLEHHBIM 3MEKTPOOBOPYA0BAHUEM.

11.2 MNpn ycTaHOBKE [OaTYMKOB YPOBHA nepes HayanoMm paboTol
Heobxoanmo onpenenutb 6a3y ycTaHOBKM faTymka — B (CM. pucyHoK 4).

MN3mepsiemblit ypoBeHb

Hrore
Hwm

H+

Hv

L - pacctosiHne, namepsemoe gaT4nKoM.

PuvicyHok 4 - Cxema onpegeneHusi 6a3bl yCTaHOBKM faTyumka
Mon Gasoit ycTaHOBKM OaTtyMka B MOHMMaeTcs paccTosiHME OT BbICOThI
YCTaHOBKM [OaTyika Ha pesepByape OO0 MOBEPXHOCTU, MPUHATON 3a Hynesoe
3HaYeHVEe YPOBHSI, CKOPPEKTUPOBAHHOE Ha BenuuuHy nonpasBku AH. [Monpaeka
onpeenseTca TUMNOM MonnaeBka W rNy6UHOW €ero MorpyXeHUst B KOHKPETHbIX
npoayktax. basa yctaHoBku gatuunka B, m, onpegenseTcs no gopmyre

B=Hr-AH, (29
roe Hr - BbicoTa pesepByapa OO BeEpXHENM KPOMKWM BTyNnku (M3mepsieTcs C
NMOMOLLbIO U3MepUuTenbHoM MeTannuyeckon pynetkn FTOCT 7502), m.

Monpaeka AH Heobxodnma n3-3a TOro, 4YTO AaT4MK onpedensieT paccTosHne
OT MeCTa YCTaHOBKU A0 MarHuTa, HaxoAsLerocs B Nonnaske, NosioXXeHne KoToporo
He coBnagaeT c rnybuHoW norpyxeHus nocnegHero. AH onpegensietca Mo
dopmyne

AH = HM - HI‘IOI’P y (20
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rae Hm - cMelleHMEe MarHUMTHOW CUCTeMbl OTHOCUTENbHO HWXKHEN KPOMKU
norpyxaemori  yactu nonnaeka (cM. AokymeHT  “lNonnaeku.
PykoBopacTteo no Bei6opy” YHKP.400751.001 P3C).

Ona nonnaskoB Tuna | gatuukoB [OYY2M Hporp onpepensietca cornacHo
nokymeHTy “lNMonnasku. PykoBoacteo no Bbibopy” YHKP.400751.001 P3C, a ans
Tunos Il, Ill, IV 1 V gomkHa ObiTb onpefeneHa onbITHbIM NyTEM Ha KOHKPETHOM
npoaykre.

Mpu BbIGOpe napameTpoB nonnaeka Tuna | gatuuka OYY2M cnepyet
UCXOOWUTb M3 pa3MepoB YCTAHOBOYHLIX ¢braHues. MNpu aTom ans obecnedveHus
MaKCMMarbHOW TOYHOCTM U3MEPEHNST YPOBHS MPU U3MEHEHUW MNIIOTHOCTU NPOAYKTa
pekomeHayeTcst noabvpatb MWHUMArbHYO Po U MakcUMarnbHyl0 Sp (TOMbKO Ans
YNCTbIX MPOOYKTOB). TeXHWYECKMe XapaKTepuCTUKM MOMMaBKOB, MX rabaputHble
pa3mephbl, 06beM 1 NAOTHOCTL NpmBeAeHbl B AokyMeHTe YHKP. 400751.001 P3C.

Mpy NnpyMmeHeHnn B cocTaBe ypoBHemMepa gatymkos 1YY6, 1YY6-1 3HayeHne
Hnore paccunTbiBaeTCst aBTOMaTUYECKMN.

Ons patyukos AYY6, AYY6-1 3HayeHne AH yynTbiBaeTCca nytem npoBeaeHus
NPsIMOr0  M3MEPEHUs] TEKYLLero 3HayeHus YPOBHHA APYTMMU  TEXHUYECKMMMU
cpencTBamu 1 NOAroHoM 3HaveHust 6a3bl B go coBnageHust nokasaHuin ypoBHSI.

AHanormyHo MoxeT ObITb NpPOBeAeHO onpeneneHve 6asbl YCTaHOBKM M Anist
OpYyrux TUNOB 4ATYMKOB U NOMIAaBKOB.

BbluMcneHHoe  3HaveHuve — 6a3bl  YCTAHOBKM  MCMONb3yeTcst  Mnpu
nporpaMMmpoBaHuM 6rioka nunm KoHTponnepa.

11.3 KommyTauusi gatyvka, Grioka (KOHTponsepa) M BHELUHUX YCTPOWCTB
NPOM3BOAUTCA COrMAacHO CXeMaM MOAKIOYEHUS], MPUBEAEHHBIM B NMPUMoxeHnm E.

11.4 lMopanTe HanpshkeHne MUTaHUA Ha YpPOBHEMep - MpuM OTOM Ha
UHAMKaTOpax NOSIBUTCS HAAMWCb C HasBaHWEM M HOMEPOM BepCuUM NMPOrpaMMHOro
ob6ecneyveHns 6rnoka (koHTponnepa). Ecnu 6nok nogkntoyeH K AaTymky, COCTOsIHUE
cBsI3n Gnoka ¢ AaT4YMKOM MOXHO OLIEHWUTb MO CBeToaModHOMY uHaukaTopy “RUN”.
DanbHenwas paboTta ¢ ypoBHemepoM wusnoxeHa B YHKP.468157.087-XXX PO
(ana  BCO4), wwm  YHKP.468157.113-XXX PO  (ana  BCO5A), wnu
YHKP.466514.010-XXX PO (ana FAMMA-7M), wnu YHKP.466514.011-XXX PO
(ana TAMMA-8M), wnn YHKP.466514.022-XXX PO (gna TAMMA-8MA), wnn
YHKP.466514.026-XXX PO (ana Al7), roe XXX-HOMep TeKkyllehn Bepcum
nporpaMmMHoro obecneyeHus.

115 Mepen nyckom YypoBHEMepa B 3Kcnnyatauuio TpebyeTtcs, B
COOTBETCTBMM C PYKOBOACTBOM oOnepaTopa Ha COOTBETCTBYIOLIMIA BTOPUYHBIN
npubop (cMm. n.11.4), npoBepuTb U, MpU HEOBGXOOAMMOCTU, CKOPPEKTUPOBATb
napameTpbl HACTPOWKM YpOBHEMEPA.

11.5.1 Ecnwn npegnonaraetca noaknioyeHne yposHemepa k OBM BepxHero
YPOBHS — B COOTBETCTBMM C PYKOBOACTBOM oOnepaTopa Ha COOTBETCTBYHOLLUIA
BTOPWYHbIV NpuGop (cm. n. 11.4) BBECTU NapaMeTpbl CBA3M:

— apgpec 6noka (koHTponnepa) B cetn Modbus;

- cKkopocTb 06meHa ¢ OBM BepxHero ypoBHs;

— PEXUM YETHOCTH;

— ecnu 6nok (KoHTponnep) sienseTca Hanbonee yganeHHsIM B ceTn RS-485,
Heo6X04AMMO NOAKIYUTL K NIMHUM COrNacyLniA pe3ucTop BTOpUYHoro npubopa.

CocTosiHne cBasn 6rnokoB ¢ OBM MOXHO oOUEHUTb MO CBeTOAUOAHbLIM
nHgukaTopam “TxD” n “RxD”.

11.5.2 YcTaHOBUTb Xeraemyk CKOpoCTb obmMeHa 6Groka ¢ gaTyMkom, mnpu
3TOM 3HayeHue napameTpa HacTpoviku 6rnoka (koHTponnepa) “CkopocTe o6meHa ¢
aarymkom” (cm. cooTBeTCTBYIOLLECE PYyKOBOACTBO onepaTopa) [OIMKHO
COOTBETCTBOBATbL MMOMOXEHUSAM CeKUMW nepekmnovaTenen Ha nnate sA4enku
npeobpasosanua (AMNP) gatuuka (CM. pykOBOACTBO MO SKCMfyaTaumMu gaTvumka,
BXOAMUT B KOMMIEKT NOCTaBKM).

11.5.3 B cooTBeTcTBMM C PYKOBOACTBOM oOrnepaTtopa WM pyKOBOOCTBOM
nonb3oBaTens Ha COOTBETCTBYIOLMIA BTOPUYHBIN Mpubop BBeCTW credylolime
napameTpbl HACTPOWKN YpOBHEMeEpa:

— ANS Kax[oro KaHana TOKOBOrO BbIXoaa:

— QManasoH TOKOBOro Bbixoda (BO3MOXHble 3HadeHus 0...20, 4...20,
0...5 mA);

— NpuBA3Ka U3MEPAEMOro napameTpa K TOKOBOMY BbIXOAY;

— 3Ha4yeHVe HONA TMPOLIEHTOB LKanbl MapameTpa, MNPUBA3AHHOIO K
ToKoBOMY BbIxoay (Po);

— 3HayeHWe CcTa [MPOLEHTOB LWKanbl napamMeTpa, MpPUBA3aHHOIO K
ToKoBOMY BbIXoAy (P100);

— AN Kax[oro Krnoya BBOAATCA CreayloLme HaCTPONKK:

— NpuBA3Ka U3MEPAEMOro napameTpa K Krody;

- nopor cpabaTtbiBaHWs KIo4a;

— anroputm paboTbl kntoya (nMpsimor unu obpaTHbIN), Npu 3TOM Ans
npsaMoro anroputma, npu nNpPeBbIEHUM MPUBA3aHHLIM  3Ha4YeHMeM nopora
NPOMCXOAMT 3aMblkaHue Kntoya, Ans obpaTHOro — pasmblkaHue;

— ructepesnc cpabaTtbiBaH/sA Kro4a, Npy 3TOM NOPOr 3amblKaHWS Kova
(pa3mbikaHua ans obpaTHoro anropvTma) onpegensieTcs kak cymma “rnopor +
rMctepesunc”, Nopor pasmblkaHusl Krodva (3amblkaHua Ans obpaTHOro anroputma)
onpegenseTcs Kak pa3HoCTb “nopor — rucrepesunc’;

JononHnTenbHO JOMKHbI ObITb BBEAEHBI CEeAyHLLMe HAaCTPOWKU:
— 4N KomnnekTta ypoBHemepa ¢ gatdmkom OYY2M:

- 6asa ycTaHoBKM gaTynka B, M, onpeaensietcs no metoauke n. 11.2;

— CKOpPOCTb 3BYyKa, ANA AaT4MKOB ucrnonHeHus 0, nacrnopTHoOe 3HaveHue
fartyuka, m/c;

- achdekTnBHaAa gnuHa Y3, M, AN 4aTYMKOB MUCMOMHEHMS 1, nacnopTHoe
3HavYeHne aaTyuka;

— MNonpaBkM YpPOBHEN BTOPOro, TpeTbero M YeTBepTOro MonnaBKoB, M,
ecnv nonnasky MMEKTCA B COCTaBe AaTyuka, onpeaensitoTcs OnbITHbIM NyTEM;

— B YCMOBWSsIX NOBBILEHHOrO YPOBHSI NMOMEX — KONMYECTBO yCpeaHeHUn
napameTpoB, U3mepsieMblx AaTtymMkoMm (BbibrpaeTcs U3 paga: 0, 8, 16, 32, 64);

- Bec buta AL kaHana nsmepeHuns aaeneHus, mat/out, ona 0aTYMKoB,
UMEIOLLMX KaHan u3MepeHnst 4aBrneHusl, NpuBeaeH B nacrnopTe Ha AaTyuk;

— HavyanbHoe CMelleHVe XapakTepuCTUKW faTyuka AasBneHus, at, Ans
0AaTUMKOB, MMEKLLMX KaHan u3MepeHus AaBreHus, npuBefeHo B nacrnopTe Ha
haTyuk;

- rpagyvpoBoyHas Tabnuua pesepByapa (npy  HeobxoaMMOCTU
perncrtpaumm obbéma npoaykTa), BBOAUTCA C KnaBmaTtypbl 6roka (KoHTponnepa),
unn ¢ 3BM BepxHero ypoBHsi C MCMOMb30BaHMEM COOTBETCTBYHOLLEN NMPOrpaMmbl
(BXOAWT B KOMMIIEKT MOCTaBKM yPOBHEMEPA);

— TemnepaTypa npoaykra, °C, npu KOTopow npoussoaunack rpagyvpoBka
pesepByapa, BBOOUTCSt Npy HeobxoamMmocTu perncrtpaumm o6béma npoaykra (Cwm.
thopmyny (13));
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— Tvn pe3epByapa (BepTUKamnbHbIA UMW FOPU3OHTanNbHbIN), BBOAWUTCH NpU
Heo6GXxoaMMOoCTU perncTpaumm obbema NpoaykTa;

— nabopaTopHOe 3Ha4yeHWe MfIOTHOCTU BepxHer (Nnérkon) dasbl
npomykTa, kr/mM°, NpuUBEOEHHOE K HOPMArnbHbIM YCMOBUSIM, MCMONb3yeTcsl Ans
pac4yéta macchl;

- TemnepaTypa npogykta, °C, (Ons [AaT4uMKoB, HE WMEILWMX KaHan
M3MepeHns Temnepartypbl), UCNOMb3yeTCA NpU pacyéte W NpvMBEeAeHWM 3HAYEeHUN
obbeMa W NMOTHOCTU Anst pacyérta macchbl (ONsS AaTYMKOB, MMEKLUX KaHarn
M3MepeHUsi TemnepaTtypbl, B KayecTBe TemrepaTypbl NpOAyKTa MNpUHUMAaEeTCst
M3MepEHHOE 3Ha4YeHUe);

— Tun npogykta (HedTb, GEH3NH, PeakTMBHOE TOMMMBO), UCMONb3yeTCs
npv NpMBEAEHUUN 3HAYEHUI OGBbEMA 1 NNOTHOCTM ANs pacyéta macchl;

— mMaccoBas Aons BoAbl B BepxHel dase npoaykta We, % (ucnonb3yercs
npu pacyeTe Macchbl HETTO);

— MaccoBasi 4ons XNOPUCTLIX conen B BepxHen pase npoaykta Wxe, %
(ncnonb3yeTcs Npu pacyeTe Macchbl HETTO);

— MaccoBas [0fsi MEXaHWYECKMX NPUMeCEN B BepxHew dase npoaykra
Wi, % (Ucnonb3yeTcst Npy pacyeTe Macchbl HETTO).

— ANg KoMnfekTa ypoBHemepa ¢ gatdvkamu YY6, OYY6-1:

— basa yctaHoBKM gaTuuka B, M, onpenensetcsa no metoguke n. 11.2;

— adhbpekTuBHaA AnnHa Y9, M, nacnopTHoe 3Ha4YeHue AaTynka;

— nonpaBka YPOBHsi BTOPOro nonnaeka, M, (ans gatymka [[OYY6-1),
onpenensieTcsi onbITHLIM NyTEM;

— B YCMNOBWAX MOBBILEHHOIO YPOBHSI MOMEX — KONMYECTBO YCpEeOHEHWN
napameTpoB, M3MepPSiEMbIX aT4YMKOM (BblOMpaeTcs us psiga: 0, 8, 16, 32, 64);

- Bec buta AUl kaHana u3amepeHus rMApPOCTaTUYECKOrO [AaBleHus,
kMa/éuT, NnpyBedeH B NacnopTe Ha AaT4yuk;

— HayanbHOE CMEeLLeHNe XapakTeEpPUCTUKU AaTyMka rMapoCcTaTUHecKoro
naeneHusi, kMNa, NnpyBeAeHO B NacnopTe Ha AaTuyuK;

- Bec Outa AL kaHana u3mMepeHusi OaBneHWs B ra3oBOW NoAyLUKe
pesepByapa, kla/6uT, npuBeaeH B nacnopTe Ha AaTyuk;

— HayanbHOEe CMEeLLEeHNe XapakTepuCTUKN OaTyvka AaBneHus B ra3oBOK
noaylike pesepByapa, klla, npuBegeHo B nacnopTe Ha AaTyuK;

— rpagyvpoBoyHass Tabnuua pesepByapa (Mpy  HeEobXoOUMOCTM
permctpauun obbEMa M Maccbl NpoOAyKTa), BBOAMTCA C KnaBuaTtypbl Onoka
(koHTponnepa) wunn ¢ OBM  BepxHero YypoBHS C  UCMOMb30BaHWEM
COOTBETCTBYIOLLEN NPOrpaMMbl (BXOAUT B KOMMIEKT NOCTaBKM YPOBHEMEPA);

— TemnepaTypa npoaykta, °C, npy KOTOPOK Npon3BoAMach rpagyvmpoBka
pesepByapa, BBOAMUTCS NPy HEOGXOAMMOCTU perncTpaumm obbema NpoaykTa;

— Tun pe3epByapa (BepTUKamnbHbIA UMW FOPU3OHTanNbHbIN), BBOAWUTCH NpU
HeobxoanMocTn permctpaumm ob6bEMa NpoayKTa;

— BblCOTa MoOrpykaemoi 4Yactu nonnaeka Tuna | Hp, MM, npuBeaeHa B
nacrnopTe Ha JaTyuk;

— CMeLLeHe MarHMTHOWM cucTeMbl nonnaeka Tuna | Hy, MM, npuBeaeHo B
nacrnopTe Ha gaTuyuk;

— cMelleHne HuwxHen AN oTHOCUTEnNbHO KoHUa Aatyuka Haug, MM (npu
HeobGXxoaAMMOCTU perucTpaumM MMIOTHOCTM U Macchl NPOAyKTa), NPUBEOEHO B
nacrnopTe Ha JaTuyuk;

- MMOTHOCTbL Monnaeka TMna | pronn, KI/M°, NpuUBeAeHa B nacropTe Ha
AaTunk (Mcronb3yeTcs Npu pacyeTe rnyOuHbl NOrPY>KeHUs MonnaBka U NNOTHOCTM
npogaykra);

— BbICOT@ YCTaHOBOYHOrO hnaHua patyuvka Hyon, MM, npuBedeHa B
nacrnopTe Ha JaTyuk;

— TemnepaTypa npoaykta npu onpeferneHun 6asbl yCTaHOBKM AaTyumka,
°C (ucnonbayeTcs Npu pacyéTte ypoBHSA NPoayKTa);

— maccoBasi gons Boabl B npogykte Wg, % (Mcnomnb3yeTcs npu pacyete
Maccbl HETTO);

— MaccoBas [ons XfopuCTbIX conen B npogykte Wxc, % (ucnonbsyetcs
npu pacyete Macchl HeTTO);

— MaccoBas [ons  MexaHu4yeckux npumecen B npoaykte Wwn, %
(Mcnonb3yeTcs Npu pacyeTe Macchl HETTO);

— TN npopykTta: HedTb, 6EH3WH, peakTMBHOe TOMNMBO, (MCMOMb3yeTcs
npu NpMBeAeHNM 3Ha4eHnint o6bEMa 1 NNOTHOCTM NpoaykTa k Temnepatype 15 °C).

11.6 Brok (KoHTpomnep) AonyckaeT pyyHoe 3ajaHue Benu4YMHbl ToKa Ha
TOKOBbIX BbIXO[aX, a TaKke W3MeHeHue cocTosHusA Knoyen. Mopsgok 3apaHus
N3MOXeH B PYKOBOACTBE OnepaTopa Ha COOTBETCTBYIOLMIA BTOPUYHBIA Npubop, npu
3TOM HacTpoVika NPVBA3KN BbIxoda AOSMKHA ObiTb NpeaBapuTenbHO yCTaHOBMNEHa B
cocTosiHMe “NOPAr” (OTCyTCTBME NpUBSAI3aHHOrO napameTpa). [laHHasi BO3MOXHOCTb
MOXeT OblTb MCMONb30BaHa, B 4acTHOCTM, ANS MNpoBepku paboTocnocobHocTu
BbIXoJa.

Mpn aTOM 3HayeHve, BbIBOAMMOE Ha TOKOBbIN BbIXOA, AOMKHO OblTb 3agaHo
B MacwTabe LwWkanbl napameTpoB HacTponku Po, Pigo. lMepecyeT 3apaBaemoro
3HaYeHMs1 B TOK OCYLLECTBNSieTCA OrokoM (KOHTponiepom) no dopmyrie (1)

11.7 TMpu oBHapyXeHUN HEUCNPaBHOCTU YPOBHEMEPA HEOBXOAUMO CHSITb C
Hero nuTaHue. Mo MeToaMke pasgena “XapakTepHble HEMCNPaBHOCTU U METOAbI UX
YCTpaHEHWs1” YCTPAHUTL BO3HUKLLYIO HEUCMPABHOCTb.

Mocne ycTpaHeHWs HeMcnpaBHOCTU M NPOBEPKU YpOBHEMEP roToB K paboTe.

11.8 Onnom6upyiiTe [aTynkM C MOMOLLbI HOMEPHOro  CUrHamnbHOro
YCTPOWCTBa-HaKIeiku, BXOASLLEro B KOMMNIEKT NOCTaBKU.

11.9 [OanbHenwyto paboTy C ypoBHEMepamMu MPOU3BOAUTL COrMacHo
YHKP.468157.087-XXX PO (ana BbCO4), wnn YHKP.468157.113-XXX PO (ans
BCL5A), unm YHKP.466514.010-XXX PO (ans FAMMA-7M), unu
YHKP.466514.011-XXX PO (ana FAMMA-8M), wunu YHKP.466514.022-XXX PO
(ana TAMMA-8MA), nnn YHKP.466514.026-XXX PO (ansa Al7), roe XXX - Homep
TEeKyLLei Bepcum NporpammHoro oGecnedeHus.
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12 XAPAKTEPHbIE HEUCIMTPABHOCTU U METO[bl UX YCTPAHEHUA

12.1 MepeyeHb XapaKTepHbIX HEWCNpPaBHOCTEN YPOBHEMEPOB C GIIOKOM

BCO4 n meToabl UX YCTpaHeHUs1 NpuBeAeHbI B Tabnuue 4.

Tabnuua 4
HaunmeHoBaHue
BeposiTHast npuunHa
HencnpaBHOCTHU, ee MeToa ycTpaHeHus
HENCNpPaBHOCTM
nposiBNeHve
Mpu nopaye nutanusa | OTcyTcTBYET  HanpsikeHue | [poBepuTb LENOCTHOCTb
He ropAT MHAMKATOPbI | NUTaHMs BHELLHUX Lenen nutaHus,

Onoka

Bobiwnu u3 ctposi npegoxpa-
Huterm F1,F2 Ha nnate
AK10 (cM. mapkupoBKy Ha
nnarte)

npaBusIbHOCTb UX MNoOAO-
KNK4YeHuna

CHATb KpblwKy 6Gnoka wu
3aMeHUTb  MpeaoxpaHu-
Tenu Ha nnate AK10

Tabnuua 5
HaunmeHoBaHne
BeposiTHas npuunHa
HencnpaBHOCTH, ee MeTog ycTpaHeHus
HencnpaBHOCTM
nposiBrexHne
Mpu nogaye nutaHusa He | OTcyTCTBYET HanpsihkeHue | MpoBepuTb  LENocT-
ropsaT WHAOMKATOPbI | IMTaHUs HOCTb BHELUHMX Lienen
Groka nuTaHus, npaBub-
HOCTb WX  MOAKIO-
YyeHus
Belunu 13 CTPOS  MPEAO- | Cuaty, kpbiky Grioka

xpanutenu F1, F2 Ha nnate |,
ATB11 (cM. MapKMpOBKY Ha

3aMEeHUTb
npenoxpaHnTenn Ha

BbixogHo TOK wucno-
Nb3yemoro KaHana
ATB8 paBeH Hynio

HekoppekTHo 3apjaH napa-
MeTp MPUBSA3KM Bbixoda WM
NpYBsI3aHHbIN NapaMeTp He
n3MepsieTcs 4aT4NKOM

MpoBepuTb napameTp
NnpvBsA3KM  BbiIxoda K
napameTpy, npu Heobxo-
OMMOCTU MpOBECTU TecT

nnare) nnate ATB11
BbixogHon TOK  umcno- | HekoppekTHO 3agaH napa- | [poBeputb napameTp
nb3yemoro KaHana | MeTp MpuBSI3KM BbIXOA4a WU [ MpUBA3KM  BbIXOA4a K
ATB11 paBeH Hynto npuMBA3aHHbIM NapaMmeTp He | napameTpy, npu

namepsaetca MM HeobxoamMMocTn

NPOBECTM TECT BbIXoAa
B PYYHOM pexvme

Ha nnarte)

BbIXoAa B py4HOM
pexume
Pabota knwouya AWMK2 | HekoppektHo 3apaH napa- | [poeputb napameTp
He COOTBETCTBYET | METP MPUBSA3KM KM4a WU | MPUBSA3KU Knova K
3aj@aHHOMYy  anropu- | NpMBsi3aHHbIA NapameTp He | napameTpy, npu Heobxo-
TMYy WM COCTOSIHUE | M3MepsieTcsl AaTYMKOM OMMOCTU NpPOBECTU TecT
Krnya He CcooTBeT- Krnoya B py4HOM pexume
cTByeT MHAMKaLMK
cooTBeTCTBYylLWero | Beiwen n3 ctposa npegoxpa- | 3ameHuTb cooTBeT-
CBETOAMOAHOIO WHAU- | HMTenb F1 unu F2 Ha nna- | CTByIOWMIA  NpefoxpaHu-
KkaTopa Te AWNK2 (cm. MapKupoBKy | Tenb

Pab6oTta Kritoya He
COOTBETCTBYET 3a-
OaHHOMY anropuTmy
WM  COCTOSIHME KIto4a
He cooTBeTCTBYeT
MHOMKAUMM COOTBET-
cTByloUero cBeTo-
OVOAHOro nHaukKaTopa

HekoppekTHO

namepsaetca MM

3agaH
METp TMpPUBA3KMA Kroya Wnu
NpUBsi3aHHbI NapameTp He

MpoBepuTb napameTp
MPVBA3KM  Krya K
napameTpy, npu
Heo6xoaAMMoCTH
MpoBECTU TecT Krtova
B PYYHOM pexume

napa-

He roput ogmH u3
CBETOAMOAHLIX  UHAK-
kaTopoB “RxD” wunu
“TxD”.

OTcyTcTBYET CBA3b MO WH-
Tepdericy RS-485

[MpoBepuTb LENOCTHOCTL
NMHUN CBA3N WHTepdpen-
ca RS-485

He muraeT  cBeTo- | OTcyTCcTBYeT cBsisb MO WH- | MpoBepuTb  LenocT-
OnoaHbIn nHaukaTop | Tepdency RS-485 HOCTb JIMHMM  CBSA3MU
“RS-485" UHTEpdenca

12.3 lMepeyeHb  XapaKTepHbIX  HEUCMNPaBHOCTEN  YPOBHEMEPOB  C

koHTpornepom FTAMMA-7M 1 MeToapl UX YyCTpaHeHUs npuBeaeHsl B Tabnmue 6.

12.2 lMepeyveHb XxapaKTepHbIX HEWCNPaBHOCTEN YPOBHEMEPOB C OfOKOM

BCI5A 1 meToapbl UX YCTpaHeHWs NpuBedeHbl B Tabnuue 5.

Tabnuua 6
HauvieHosaHu1e BeposiTHas npuunHa
HencnpaBHOCTU, ee HENCNPaBHOCTH MeTopn ycTpaHeHus
nposiBriexHne
Mpu BkntoyeHun npu- | OTcyTcTBYET  Hanps- | Jluuam, OTBETCTBEHHbIM  3a
Gopa HeT UHGOPMaLUK | KeHNE CeTu areKTponuTaHue, YCTpaHuTb B
Ha vMHOukaTope npubo- COOTBETCTBUM C  [eWNCTBYlO-
pa WMMM  MpaBuUnaMu  NpUYUHY
OTCYTCTBUSI CETEBOro Hanps-
KeHus
Meperopenu BcTaBku | MponsBecT 3ameHy MnaBKuUX

nnaekue Ha nnarte
©noka nuTtanusa b6
Mpnbop BbiWENn U3
cTpos

BCTaBOK

Mpoussectn pemoHT npubopa
wnu  3ameHy npubopa Ha
ncnpaBHbIv
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MpogonxexHne Tabnuubl 6

HanmeHoBaHve
BeposaTHas npuynHa
HencnpaBHOCTH, ee MeTop ycTpaHeHus
HencnpaBHOCTM
nposiBNeHne
He paGotaioT kmoun | HesepHo 3anporpawm- | [pounssectn nporpammmpoBa-
npubopa MUpoBaHa  MpuBsi3Ka | H1e npubopa cornacHo
Knioyven PykoBoacTtBa oneparopa
YHKP.466514.010-XXX PO
Meperopenn BcTaskyu | [Mpon3BecTn 3ameHy nnaBKWX

nnaske F1...F4 Ha
nnate moayns npo-
Leccopa MIN5M

BCTaBOK

Mpu BkoveHun nu- | MNpubop Bbiwen w13 | MpousBecT pemMoHT npuGopa
TaHus  hyHKUMOHUPO- | cTpos unu  3ameHy npubopa Ha
BaHWe npuGopa He UcnpasHbIN
COOTBETCTBYET Mocre-
[0BaTeNnbHOCTN,  Onu-
CaHHOW B PYKOBOACTBE
onepaTopa
B npouecce paboTbi
NOSBAAMCH AMATHOCTH- cm. PykoBoacTBo oneparopa
YHKP.466514.010-XXX PO
Yyeckue cooBLLEeHMs
12.4 TepeyeHb  XapaKTepHbIX  HEWUCMPABHOCTE  YPOBHEMEPOB  C

koHTponnepom TAMMA-8M 1 meToabl X yCTpaHeHusi NpuBeaeHbl B Tabnuvue 7.

MpogomkeHue Tabnuubl 7

HaumeHoBaHue
HENCNpaBHOCTU, ee
nposiBneHne

BeposTHas npuynHa
HENCMPaBHOCTM

MeTopg ycTpaHeHus

HeT curHanoB TOKoBbIX
BbIXxo40B npubopa

HesepHo 3anporpa-
MMUpOBaHa NpUBS3-
Ka TOKOBbIX BbIXOA0B

Meperopenu BcTaBku
nnaskue F7, F8 Ha
nnate S4YemKkn Bbl-
yncnutensHon AB3

He paGotaloT knoum
npubopa

HeBepHo 3anporpa-
MMUpOBaHa MNpuUBA3-
Ka Kno4emn

Meperopenu BcTaBku
nnaskme F1...F4 Ha
nnate S4YemKkn Bbl-
ymncnutenoHon AB3

Tabnuua 7
HanmeHoBaHue B
HEeMCNpaBHOCTY, e €poATHasA npuqnHa MeTop ycTpaHeHust
nposiBnenme HEMCNPaBHOCTM

Mpu BKIOYEHUM NpU-
6opa HeT MHopMauMn
Ha ero cemucer-
MEHTHBIX MHOMKaTOpax

OtcyTcTBYET Hanpsi-
XEHUe ceTu

Meperopenu BCcTaBku
nnaBkue Ha nnarte
SYENKN  COMNPSHKEHUS
¢ patumnkamu ACL4

Mpnbop BbiWwen u3
cTpost

JIlnuam, OTBETCTBEHHbIM 3a
AneKkTponuTaHue, YCTPaHUTb B
COOTBETCTBMM C [OeNCTBylOLWMMU
npasuiamMmm npuYnHy OTCYTCTBUA
CEeTeBOro HanpsxxeHus

MpousBecT  3aMeHy
BCTaBOK

nnaBKnX

MpounsBecT! PEMOHT NpuGopa um
3aMeHy Ha UcnpaeHbIN

Het cBsA3sn npubopa c
OBM BepxHero ypoBHsi

HesepHo 3anporpa-
MMWUpOBaHbl  napa-
MeTpbl MHTepdenca

Meperopenu BcTaBku
nnaskue F5, F6 Ha
nnate S4YemKkn Bbl-
ymncnutenoHon AB3

Mpou3BecT nporpammmpoBaHue
npubopa cornacHo PykoBoacTBa
onepaTtopa
YHKP.466514.011-XXX PO
Mpou3BecT  3amMeHy  NnaBKuX
BCTaBOK

Mpou3BecT nporpammmpoBaHue
npubopa cornacHo PykoBoacTea
onepaTtopa
YHKP.466514.011-XXX PO
Mpou3BecT  3amMeHy  NnaBKuX
BCTaBOK

Mpou3BecT nporpammupoBaHue
npubopa cornacHo PykoBoacTea
onepaTtopa
YHKP.466514.011-XXX PO
Mpou3BecT  3amMeHy  NnaBKuX
BCTaBOK

Mpn BkMAOYEHUM NU-
TaHusi  PYHKLMOHMPO-
BaHMe npubopa He

COOTBETCTBYET Mocre-
[JOBaTeNbHOCTW,  OMu-
CaHHOW B pyKOBOACTBE
oneparopa

Mpubop Bbien u3
cTposi

MpoussecT peMoHT npubopa unm
3aMeHy Ha UcnpasHbIi

B npouecce paboTbl
NoSIBUINUCL  ANarHoCTy-
Yyeckue coobLLeHus

Cwm. PykosogacTteo onepatopa YHKP.466514.011-XXX PO

12.5 lepeyeHb

XapaKTepHbIX

HeucrnpaBHOCTEN

YPOBHEMEPOB  C

koHTponnepom TAMMA-8MA 1 meToabl X YyCTpaHeHust NpuBeaeHbl B Tabnvue 8.
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Tabnuua 8 Tabnuua 9
HaumeHoBaHne B HaumeHoBaHne B
HEMCNpPaBHOCTH, ee €posTHas nputinHa MeToa ycTpaHeHus HEMCNPaBHOCTH, ee €posiTHas Nputinta MeTog ycTpaHeHust
nposiBneHne HeuncnpasHOCTH nposiEnieHMe HeMCcnpaBHOCTM

Mpy BKMNOYEHUM NPK-
Gopa HeT MHopMaLmn
Ha ero MHaukaTopax

OrtcyTcTBYEeT Hanps-
)XEHME CEeTM

Meperopenu BCTaBKM

nnaBkue  CETEBOIO
dunbTpa 6roka
nuTaHus

Mpnbop BbiWen u3
cTposi

Inuam, OTBETCTBEHHbIM 3a
aneKkTponutTaHue, YCTPaHUTb B
COOTBETCTBMM C [OENCTBYHOLLUMU
npasunamMm npuynHy OTCYTCTBUA
CeTeBOoro HanpsaxeHua

MpousBecTn  3amMeHy
BCTaBOK

nnaBKnx

MpousBecTn peMoHT npuGopa unu
3aMeHy Ha UCMpaBHbIN

Mpn BKMNOYEHUM NPK-
Gopa HeT MHopMaLMn
Ha ero gvcnnee

OrtcyTcTBYEeT Hanps-
)XEHME CEeTM

Meperopenu BCTaBKM

nnaBkue  CETEBOrO
dunbTpa 6roka
nuTaHus

Mpnbop BbiWen u3
cTposi

Inuam, OTBETCTBEHHbIM 3a
aneKkTponutTaHue, YCTPaHUTb B
COOTBETCTBMM C [OENCTBYHOLLUMU
npasunamMm npuyinHy OTCYTCTBUA
CeTeBOoro HanpsaxeHua

MpousBectn  3amMeHy
BCTaBOK

nnaBkKnx

MpousBectTn peMoHT npuGopa unu
3aMeHy Ha UCMpaBHbIN

HeT curHanoe TokoBbIX
BbIXOZ0B Npurbopa

HesepHo 3anporpa-
MMUpOBaHa MpWBsI3-
Ka TOKOBbIX BbIXOZO0B

MpounsBecTn  nporpaMMupoBaHue
npubopa cornacHo PykoBoacTea
onepartopa

YHKP.466514.022-XXX PO

HeT curHanoe TokKoBbIX
BbIXOZOB Npurbopa

HesepHo 3anporpa-
MMUpOBaHa MpWBS3-
Ka TOKOBbIX BbIXOLO0B

MpousBecTn  nporpaMMupoBaHue
npubopa cornacHo PykoBoacTea
onepartopa

YHKP.466514.026-XXX PO

He paboTtatoT knouu
npunbopa

HesepHo 3anpor-
pamMMmupoBaHa Mpu-
BA3Ka KIHo4en

MpousBecT  MporpaMMUpoBaHue
npubopa cornacHo PykoBoacTea
orneparopa
YHKP.466514.022-XXX PO

He paboTatoT kntouu
npmnbopa

HeBepHo 3anporpa-
MMUpPOBaHa NpUBA3-
Ka Kro4yen

MpousBecTn nporpaMMUpoBaHue
npubopa cornacHo PykoBoacTea
oneparopa
YHKP.466514.026-XXX PO

HeT cBsA3n npmbopa c
OBM BepxHero ypoBHs

HeBepHo 3anporpa-
MMUWPOBaHbl  Napa-
MeTpbl MHTepgenca

MpousBecT  nporpaMMUpoBaHue
npubopa cornacHo PykoBoacTea
orneparopa
YHKP.466514.022-XXX PO

HeT cBsA3n npmbopa c
OBM BepxHero ypoBHs

HeBepHo 3anporpa-
MMUWPOBaHbl  Napa-
MeTpbl MHTepgenca

MpousBecT  MporpaMMUpoBaHue
npubopa cornacHo PykoBoacTea
onepartopa
YHKP.466514.026-XXX PO

B npouecce paboTbl
NOSIBUIIUCL  AMArHOCTM-
yeckue coobLLeHUs

Cwm. PykoBoactso onepatopa YHKP.466514.022—XXX PO

B npouecce paboTbl
NOSIBUIIUCL  AWMArHOCTM-
yeckue coobLLeHUs

Cwm. PykosopacTteo onepatopa YHKP.466514.026-XXX PO

12.6 lNepeyeHb

XapaKTepHbIX

HeucnpasHOCTEN

ypOBHEMepa  C

KOHTponnepoM Al7 1 MeToAbl X yCTpaHEHUS NpUBEAEHb! B Tabnuue 9.

12.7 [nsa Bcex AaT4YvKOB YPOBHS, NPpU BbIXOAE U3 CTPOS KaHara U3MepeHust
TeMrnepaTypbl B KayecTBe TemnepaTtypbl MpoaykTa, npu npuBedeHun obbéma u
NAOTHOCTK, NMPUHMMAETCA COOTBETCTBYIOLLIEE 3HaYeHME U3 NapaMeTPOB HACTPOEK.

12.8 MMpu Bbixoge u3 cTposi gatdmkoB [YY2M peMoHTy y notpebutens
noanexar TONbKO areKTpoHHble nnatsl AlMP.
OcTanbHble COCTaBHble YacTW JdaTyvka MOAnexaT PEMOHTY TOMbKO Ha
npeanpusaTUKU-U3roToBMTENeE.

12.9 lMpu BbIXOOAEe u3 cTpod AaTtumkoB [AYY6 peMOHT ocyllecTBndetca
TONbKO Ha NPeAnpUATUM-U3roTOBUTENE.
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13 TEXHUWYECKOE OBCJTYXKUBAHUE U NMOBEPKA YPOBHEMEPOB

13.1 TexHunyeckoe O6GCMNyXMBaHWE MPOBOAUTCA C Lenbio obecnevyeHus
HOpMarnbHOM paBoTbl M COXPAHEHWA  JKCMIyaTaUMOHHBbIX W TEXHUYECKUX
XapakTepUCTUK YPOBHEMEPOB B TeYeHMe BCEro CPpoKa ero aKcrnyataumm.

13.2 Bo Bpems BbINOMHEHUS paGoOT MO TEXHUYECKOMY OBCMNyXUBaHWIO
HeobX04UMO BbINONHATL yKa3aHus, NpuBeaeHHble B pa3aenax 9 u 10.

13.3 ExeroaHbin yxon NpeanpusatTMemM-notTpebutenem BKIOYaET:

— NPOBEPKY HAaAEXHOCTW NPUCOEAMHEHUS, @ TaKkKe OTCYTCTBUE OOPLIBOB UMK
NOBPEXAEHWI N30NALMN CoeauHMTENbHBIX kabenen;

— NPOBEPKY BEPTUKANbHOCTN YCTAHOBKU AaT4MKa,;

— NPOBEPKY LeNOCTHOCTM YCTAHOBOYHbIX NMPOKMNAaAoK AaTuuKa;

— NPOBEPKY NPOYHOCTM Kpernexa COCTaBHbIX YacTel AaTuuKa;

— NPOBEPKY KayecTBa 3a3eMIieHns Koprnyca AaTyuka;

— yganeHue, npu HeobXoAMMOCTH, NINOTHBIX OTIOXEHUIA Ha MOMMaBKe;
04MCTKY Grioka (KoHTpornnepa) OT Mbifu.

13.4 loBepka ypoBHEMEpPOB MpPOM3BOAMTCA MO MeToauke “U3meputenu
YPOBHSI MHOrodoyHKLMoHanbHble AYYAMA. MeTtogumka nosepku MIM-494-2024".

14 NPABWUITA XPAHEHUA N TPAHCITOPTUPOBAHUA

14.1 TpaHcnopTupoBaHWe YpPOBHEMEpPOB B YNakOBKE OCYLLUECTBNSAETCA
nobbIM BMOOM TpaHCMopTa C 3aliMTOl OT MpsSIMOro nonagaHust atMocdepHbIX
0CaJKoB, KpPOMe HerepMeTU3NpOBaHHbLIX OTCEKOB camoreTa. TpaHCcnopTupoBaHue
YPOBHEMEPOB OCYLLECTBNSAETCA Mo ycnoBusM xpaHeHuss 5 TOCT 15150, HO npu
Temnepatype He Hmke MuHyc 40 °C.

14.2 XpaHeHvne ypOBHEMEPOB OCYLLECTBIISETCS MO YCMOBUSIM XpaHEHWs 5
FOCT 15150.

14.3 Cpok npebblBaHUS YpPOBHEMEPOB B COOTBETCTBYHOLUMX YCIOBUSAX
TpaHcnopTUpoBaHus He Gonee TPEX MecsaLes.

B OOKYMeHTe NPUHATLI crneaytouine CokpalleHua:

AO
AL
BN
BCO
ayy
MBB
MU
M
mca
MTC
nya
43
3BM
a8
ana
ans
AK
AnP
ach
ATB

- aKUMoHepHoe 06LLecTBO;

- aHanoro-undposol npeobpasosaTtens;

- Brok nuTaHus;

- Brok conpsixeHns ¢ AaT4nKoM;

- AATYMK YPOBHS YNbTPa3BYyKOBOW;

- MoAynb BBOAA/BbIBOAA;

- MoAynb UHTepdenca;

- MoAynb npoueccopa;

- MOAYrb COMPSHKEHUs C AaTynkamu;

- MOAyrb TOKOBbIX CUrHaIoB.;

- NpaBuna yCTPOWCTBA 3MEeKTPOYCTaHOBOK;
- YyBCTBUTEMbHbIN 3IEMEHT;

- 9MEeKTPOHHas BblYMCNUTENbHAS MALLMHA;
- lvelika BblYMCNUTENbHAS;

- lvelika N3mepeHusi 4aBrneHus;

- lvelika NCKPO3aLLMThI;

- AYeriKka KOMMyTaumnu;

- AYelika npeobpasoBaHus;

- iYeriKa ConpsKeHUs ¢ gartvynmkamu,

- iYeliKa TOKOBbIX BbIXOAO0B.
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MpunoxeHne A
(cnpaBoyHoe)
Mprmep ycnosHOro 0603HayYeHNs ypOBHEMEPOB M AATYMKOB U3 UX COCTaBa Npu 3akase

M3meputenb ypoBHS MHOrOQYHKLMOHamNbHbI AYYAMA
B coctaB nameputens BxogsT:
BTopuuHbIn npnbop:
- 6rnok conpsikeHus ¢ gatynkammn 6C4
unm
- 6ok conpsikeHust ¢ gatunkamn BC5A

mnnm

KOHTponnep mukponpoueccopHbin FTAMMA-7M ucnonHenve

mnnm

KOHTponnep MukponpoueccopHbin TAMMA-8M
unm
koHTponnep FAMMA-8MA

mnnm

- KoHTponnep Al7
unm

- 6e3 BTOpu4HOro npubopa

Oatumku:
- 4aTyuK YpoBHS ynbTpassykoson [YY2M (go 8 wr.)
- JaT4YUK YPOBHS ynbTpassykoBon [YY6 (0o 6 wT.)
unm

- 6e3 paTynka

PucyHok A.1 — YcnoBHoe o603HaveHe ypoBHEMEPOB

M3mepuTenu ypoBHsS MHoropyHkUMoHansHble JYY4MA. PykoBoACTBO MO 3KcnyaTaumm

29



MpoaomxeHue npunoxexus A
AYY2M - 02TA-0 - 4,00 - 2,0 - OM1,5**-3

|7 Tun kabenbHoro BBoga (1 — HepaszbeMHbI KabenbHbIN BBOA AN NOAKMIYEHMS] kabens B MeTannopykaBe ¢ HapyXHbIM
OnameTpoM kabensi oT 1 4o 9 MM; 2 — Hepa3beMHbIV kabenbHbI BBOA, A5 NOAKIYEeHUs kabens guaMeTpom oT 7 Ao
9 MM; 3 — Hepa3beMHbI kabenbHbI BBOA ANst NOAKMYEHMs kabensa anameTpom ot 9 4o 12 MM (Mo yMOnyaHuio);

Bua knumaTtnyeckoro cnonHeHus

MpenensHoe n3bbIToO4HOE paboyee AaBneHune gatymka, Ma

[nvHa 4yyBCTBUTENBLHOIO afleMeHTa faTynka, M

McnonHeHuwe patynka

Homep paspaboTkn (“A” - 4ns ycTaHOBKM Ha ob6bekTax B 30Hax knacca 0, knacca 1 1 knacca 2, 6e3 6yksbl “A” ansi

yCTaHOBKM Ha 0GbekTax B 30Hax knacca 1 v knacca 2; “T” — pacluMpeHHbI AnanasoH U3MeHeHUst TemnepaTypbl

KOHTPONMPYEMOii cpeabl)

Twvn gaTynka

PucyHok A.2 — CTpykTypa ycnoBHoro o6o3HaveHms gatumkos [YY2M u3 coctaBa ypoBHEMEPOB

AYY6-1 - 6,00 - OM1,5** - 1

|— Tun kabenbHoro BBoaa (1 — HepaszbeMHbI KaGenbHbI BBOA AN NOAKII0YEHUS kabens B MeTanmopykaBe C HapyXHbIM AUaMeTpom
kabens ot 1 Ao 9 mMm;
2 — Hepa3beMHbIN kabernbHbIV BBOA AN NOAKMoYeHWs kabensa guaMeTpoM oT 7 40 9 MM; 3 — HepasbeMHbI kabenbHbI BBOA AN

noZknioYeHust kabens AmameTpom oT 9 o 12 MM (Mo yMonyaHmio).

Bug knMmaTmnyeckoro MCNosHeHns

OnuHa Y3 pgatyuka (20,1%), m

Twvn u ncnonHexHune AaTynka
(OYY6 unn OYY6-1)

PucyHok A.3 — CTpykTypa ycrnoBHoro 06o3Ha4yeHust gatumkoB [1YY6 u3 coctaBa ypoBHEMEPOB

30 M3ameputenu ypoBHSA MHOroyHkumMoHanbHble IYY4AMA. PykoBoACTBO MO aKcnnyaTaumm



162max

MpunoxeHne B
(obsi3aTensHoe)
FabapuTHble pasmepbl gatyumkos YY2M

A Kpbilka AD A Kpbiwka AO
Hakneitka CK2 1 \ Hakneiika CK2
Kpbiluka 0 Kpbiua
CAIERN i
I
Q‘% ‘ N -
0 .‘.jmﬂ é 00 U Dﬂﬂ Mnom6a \
0 9 g agpd
q g | oo y -
I
Mpoknagk: H
TMpoknank « Brynka, |
©
E B (yBenuueHo) B (yBenu4eHo)
Brynka ®
Monnaeok ‘ — Ant6 El
— == aTpoc
S Ambbarpoc [ ‘ OYY2M-07-0-4,00-2,0
AYY2M-10-0-12,00-0,15 | - OM1,5 -1
- OM1,5** -1 | IPB8 -45°C<{,<+75°C
Monnasok : P68 -45°C<t,<+75°C ‘ § 1Exib IIB T5 Gb X
1Exib IIB T5 Gb X i Ne TC RU C-RU.BH02.B.00632
‘ Ne TC RU C-RU.BH02.8.00632 | 2023 N 0001
i 2023 N 0001 |
=
T ' pe
‘ BO (ysenuueHo) BO (yBenuueHo) || ot226 E
I ' BO (ysenieHo) BO (yBenuyeHo)
‘ BapwvaHT 2 noakniodeHus aatavka BapuaHT 1 noaknioeHna Aatumka y B
apuaHT 1 noaKnoYeHUs AaTumka
Monnasok : BapuaHT 2 nogkniodeHus garumnka
152max ‘
| ! 152max
|| 21226 ° ‘
[ & I
i S
+
1 —
HepasbemHoe kaGenbHoe 3arnywka
‘ coeavHeHve YHKP711100.001 HepasbemHoe kabenbHoe YHKP.711100.001
| coeauHeHne
Brynka
WnAnHT 1. Pasmep L 3apaeTcs 3aka3qnkom.
2. Mpw MoHTaxe Ha oBbekTe yaanuTb 3arnyLuky U3 Wrylepa B c6ope unu sarnywwky RSK Ha kabensHom
Mpys i 1. PagMep L 33A36TCR 3aKag KoM, BBOAE, MOMNaBOK U BTYNKY (le:l ee“ Hannummn) oceo6oanTb OT NeHTsl MBX.
| 2. Mpyn MoHTaxe Ha 06beKTe yaAanuTL 3arnyLIKy M3 WTyuepa B cGope Unu sarnyiuky 3. Mnom6up CK2 B 060: M Ha Hep wmecre.
‘ RSK Ha kabensHoMm BBOAE.
© 3. MNonnaBok 1 rpy3 ycTaHaBNMBaTb NPpU MOHTaXe Ha obbekTe, Ans Yero
0 ; NpeaBapuUTEnbHO YAaNUTL OrPaHUYNTENBHBIA WRANHT U BTYAKY (NPY ee Hanuuum),
0cBo60aMB ee OT NneHThl MBX. Mocne ycTaHoBKW Monnaska, BTYNKK U rpy3a
(NpoBEPUTL COOTBETCTBIE HOMEPA Ha rPy3e C HOMEPOM AATHMKa) WINIIMHT YCTaHOBUTL
MOBTOPHO.
2120 4. Nnom6uposaTb Hakneiikoih CK2 B 0603Ha4eHHOM Ha YepTexe MecTe.
PucyHok B.1 - MabapuTHble pa3Mmepsbl gatymnkos 1YY2M-01...1YY2M-04, PucyHok B.2 - MabapuTHble paamepsbl Aatdmkos AYY2M-05...YY2M-08,
AOYY2M-02T, OYY2M-01A...-04A, AYY2M-02TA OYY2M-05A...-08A
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162max

MpopomxeHune npunoxexusa B

Kpbiwka

MonnaBok

2122,6

Brynka
Wnanut

Mpys

56

L+0,1%

2120

A Kpbiwka

Hakneiika CK2

B (yBenu4yeHo)

—— Anbbatpoc [
Yy2M-10-0-12,00-0,15
- OM1,5™ -1

IP68 -45°C<t,<+75°C
1Exib 1IB T5 Gb X

Ne TG RU C-RU.BH02.B.00632
2023 N 0001

BO (yBenuyeHo) BO (yBenuyeHo)

BapuaHT 2 nofkiioueHua faTunka BapuaHT 1 noaknodenns AaTumka

_ 152max _ Wryuep B cbope

Barnywka
HepasbeMmHoe kabenbHoe YHKP.711100.001

coefvHeHve

1. Pasmep L 3agaetca 3akasumkoMm.

2. Mpwv MOHTaxe Ha 0GbeKTe yaanuTh 3aryLuKy 13 wryuepa B cbope vnm 3armywky RSK
Ha kabensHOM BBOE.

3. Monnaeok 1 rpy3 ycTaHaBnMBaTh MPKU MOHTaxe Ha o6bekTe, Ans Yero
npeABapUTENbHO YAANUTL OrPAHNHUTENBHBIN WMIUHT U BTYIIKY (NpK ee Hanu4um),
ocBoGoaus ee ot neHTol MBX. Mocne yctaHoBKM Nomnnaeka, BTYMKA U rpy3a
(NpoBEpWTL COOTBETCTBUE HOMEpA Ha rpy3e C HOMEPOM AaTyvka) LUNAWHT YCTaHOBUTL
MOBTOPHO.

4. Mnombuposatk Haknerkon CK2 B 0603Ha4eHHOM Ha YepTeke MecTe.

PucyHok B.3 - MabapuTtHble pa3mepsbl gatunkoB YY2M-10, -10T, -12, -14, -16, -10A, -10TA, -12A, -14A, -16A
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Puc.1

Mpunoxexne C
(obs13aTenbHOE)

[abapuTHble pa3mepsbl gatyunkos AYY6, AYY6-1

BapuaHT 1 nogkniovenns gardvka

WTyuep B c6ope

. Kpbiwka
Zi o
9 ) |
©
5 Wagpod
| Mpoknagka
FOCT 19752-84
M64x1,5 ]
3
PnaHey \8/
290
T C
mj Monnasok Tvn |
_ ‘( 2130x62

A

2130

Bryrnka /

A Kpbiwka

Haknenka CK2

170max

B (yBenu4yeHo)

== Anb6arpoc [
[IYY6 - 1,5 - OM1,5%-1

IP68 -45°C<t,<+75°C
OExia lIB T5 Ga X

Ne TC RU C-RU.BH02.8.000631
2023 N 0001

BO (yBenuueHo)
BapuaHT 1 nogknioveHns gatyvka

LLityuep B c6ope

n

3arnywika
YHKP.711100.001

O603HayeHne HaumeHoBanune | Puc. | Macca, kr
YHKP.407533.042 ayye 1 7,25max
YHKP.407533.042-01 ayye-1 2 7,35max

MecTe.

Mnom6a \

HepasbemHoe kabenbHoe

10000000

BO (yBenu4eHo)

BapwuaHT 2 nogkniodeHns aaTyvka

152max

coeuHeHne

1. Pasmep L onpepensieTcs 3akasumkom.

2. Mpu MoHTaXe Ha 06bekTe yaanuTb 3arnyLky U3 WTylepa B
cbope nnu 3arnywky RSK Ha kaGensHoM BBOAE.

3. MnombuposaTtb Haknenkonn CK2 B 0603Ha4YEHHOM Ha YepTexe

Puc. 2
OcrTarnbHoe cm. puc. 1

b (yBenu4eHo)

e Anb6atpoc [

AYy6-1-1,5-0M1,5"-1

IP68 -45°C<t,<+75°C
OExiallB T5 Ga X

Ne TC RU C-RU.BH02.B.000631
2020 N 0001

398

2130
” \ Monnasok vn |
2130x398
o
©
S
N Monnasok T1n |
280x201
f=)
O
T 280
Brynka
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Mpunoxenne D
(o6s13aTENBHOE)
[abaputHble pasmepbl BTOPUYHLIX Npubopos

100 110
o~ AnbbaTpoc |E| @
Briok conpsixeHns
C JaT4MKOM Wameputenb YPOBHS
MHOrodyHKuUMoHanbHbIn JYY4AMA

BC4
1P20 [Ex ia Ga] IIB

Oatink
VickpoBesonacHas Lens. [ MbGa'rpoc E @

U, <14,3V;1,< 80 mA;
N

P,<0.3W;
L,£22mH; C.<18uF.
Ry < 100 Q; Lo < 2 MH; [lodnuce) dama,

Cus < 0.1 UF. Knl Kn2 RUN _RxD TxD

OEx ia IIB T4 Ga X

OC CL} HACTXON
Ne EA3C RU C-RU.A145.B.00176/24

2024. N

75

L

35 max

LA |

77,5 max

©

112

|| S |
T 2 3 4 5 g 7 8 9 0 11 12 13
0V 24V Kniou 1 Knioy 2 + -SoND | + = ¢+ =
D:?z%ev Urae==250 V, Iyg=1A, Ra=1,6£) RS-485 lsox:  lseixe

PucyHok D.1 — MabapuTHble pa3mepbl 6noka bCO4
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MpopomkeHue npunoxexus D

Bnok conpsikeHus
C [aTYvMKOM

BCO5A
() o=

IP20 [Ex ia Ga] IIB

Oatumk
WckpoBesonacHas Lenb.
U,<14,3V;1,<80 mA;

P,<0,5W;
Lo<22mH; C.< 1,8 pF.
Ry <100 Q; Lyys < 2mMH;

Cyas <0,1 uF.

—— Ambatpoc i ©

RUN SEN Kn1 Kn2 RS-485

100

OO

gooooooo

good

00

8 9 10 1 12

13 14

110

75
35 max

‘~—~ Anb6aTpoc E @

M3mepunTenb ypoBHs
MHOrodyHKLUMOHanbHLIM YY4MA

OExia llBT4 Ga X

OC Cl HACTXOnN
Ne EASC RU C-RU.AfA45.B.00176/24

20(24]r.  N[@OOT]J

MNoanncy Oata

—
]
S

77,5 max

113 max

A

2023r N

15 16 17 18

19 20 21 22 23 24

gooo

gooood

O O

PucyHok D.2 — MabaputHble paamepsbl 6noka BCO5A
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MponomkeHue npunoxexus D

40

65

S ) Q
' WamepuTens ypoBHs
MHOTOGYHKLMOHaNEHbiH [YYAMA
‘ 1Exib IIBT4 Gb X
| © — Ne EASgCRUC Ié:/:c;;?: B.00176/24
54» ! § 2024. N [0 :l «A
— ] ]
_
| :
> s
<
| © S O
! 100* 255 35
10
288,5
* 3oHa MOHTaxa kabenbHon ceTu.
A
222 B
Kabenb nutaHus YCNOBHO HE NokKa3aH
%Anbsarpot\ ( ~ =
FTAMMA-7TM EHe ® sne O | Q| @w|© mTC2 [ (@)
KOHTPONNIEP MAKPOTIPOLIECCOPHI Ne Ne Ne Ne — Aananoc
CeTb = h=—2
& EENNEEE NN & 5 o)l Q) il Korrponnep
33 Y
» AR NN > o] £ 13| mmkponpoLecCopHei
o (_______— Kmou1 O 2208, 50| | 7§ 3 3 “ i 2024 Ne[001
BA g
ko2 O 3 B L T - [Ex b Gb] IIB
[e] A Q) Ps0
Kniou3 O @ < cee OTKpbIBaTh, OTKMKYME OT CeTh!
Q - . e
N [o] [#] [o] ko4 O 1| | (IR P
J__ § 52 woaynau unTepdeica MAIM gemonTax
= o0 mogyna npoueccopa MMSM n moayns
1 ' S MM
[ CBPOC/— ) © @ @ ) ©
W N
240 196

PucyHok D.3 — BHelwwHuiA BUA 1 rabapuTHble pa3mepsbl koHTponnepa TFAMMA-7M (Ha npumepe npubopa ncnonHeHus 7)
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MpopomkeHue npunoxexus D

Kabenb nutanus YCIOBHO He NMoKasaH

100
( R 1 (
== Anbbatpoc ‘ ® ® @
I
g rAMMA-sM K© ‘
I
C Jle| S o
g? | WamepuTens ypoBHs *
Ko 1O MHOTOMYHKUMOHanNbHBIN Y YAMA 3
ko120 ‘ 1Exib 11B T4 Gb X &
| 0OC CL HACTXON S
3 z NeEASC RU C-RU.AS45.B.00176/24
1] | | =
Knou3Q ‘
Kniou 4 Q '
P =) \ - ©
@ Pexxum Buibop Beoa i
— AP — U_
b o Q Q
N Wy, ‘ o i N
124 | 100* 3135

HTpONNEp
MUKPOMPOLIECCOPHBIN
TAMMA-8M
1P50_[Ex ib Gb] I1B

== Anwbatpoc

202 r. Nq00l

e [e=s

@0,

®orusmn. smnows venilD)

* 30Ha MOHTaxa kabenbHoii ceTu.

——
B

348,5 max

PucyHok D.4 — BHewHun Bug 1 rabapuTHble pa3mepbl koHTponnepa FTAMMA-8M

76,6
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MponomkeHue npunoxexus D

100 231
30Ha MOHTaxa
KabenbHoOM ceTn |
\
= AnsGatpoc [ H u’\l —
o F N
FTAMMA-8MA ke ng o2 Nm]
o |46
Zle]
He Hln
= MHOrOGy OB Y AMA ;’ Py %i
o| < 10070077077 108 <| 0 R 0
g diz ||@)|8
N & R = S| = Ml =
NERyRENEN- Hlle)
LU L) LS
7aN &
7N = A ram~
OICIVICIE |
~ LK / %
156 220 MecTa nnomM6MpoBKM
—\—/—\
KoHtponnep FAMMA-8MA
[Ex ia Ga] IIB IP3
23 nepor] \ M2 M1
E~] | @F] &~
146
PucyHok D.5 — MabapuTHble pa3mepsbl koHTponnepa FTAMMA-8MA
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MpoponxkeHue npunoxeHus D

. 237 X 100
m ( %w N [ 30Ha MOHTaxa kabenbHow ceTn
e
. ‘@ (@ o d
Consoleee
d
el 18]
.. e G & A
[AEECS @ | g NI EANS
~ FEH 288
3 Ol 0] |7
o o) |lofs
M 8 |[e] | e M
o :
j|le] |le] |l
Ly o g o
=l @ L T
85
A
[ ] ] ( — N
; .~ AnbbaTpoc
E - E A17
KOHTPORNEP E @ HART VY
3 3 ( )
©
o
N
3 ®
<
L
E— —
KoHTponnep A17
i A Y,
s e M3 M2 M1 -
= =1 =1 Fal
 ——— Hmm_l_ MecTo nnomGnpoBku

PucyHok D.6 — MNabaputHblie pasmepbl koHTponnepa Al7
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MpunoxeHue E
(o6s13aTENBHOE)
CxeMmbl MOAKNI0YEHNS1 yPOBHEMEPOB

Al
“IBbIX1”
B1 Leno | © R1
—I “Oarymk. Uckpobe- + 10
3onacHas uenb.”
- 11
Lens | o - | LUenb
~ “IBbIX2” I
OtseTr 1 — 14 |Otser
3anpoc |2 % % 15 | 3anpoc Ueno | o R2
+U 3 — 16 |+U + |12 ——:)—l
Obuwmin | 4 I — 17 | OBuwmii - 13
T “IBbIX3” I
“Mutanne”
Lenb | © R3
G1 - | Uenb N 18
oB® 1 0B N 19
# +24B o 2 +24 V
T “IBbIX4” |
Llenb | © R4
e I
- 21
“Kntoun” |
"lel”" z 2 H1
=2208B
1 4 >
2 |5 —Q™
2 5 =220B
“RS-485" |
Lenb | <
DATA+ | 7 i{i K OBM
BEpPXHero
DATA - 8 YPOBHS
SGND 9 1T
Al - Briok conpskeHusi ¢ aatumkom 6C4;
B1 - AaTyuK;
Gl - BHELLUHU UCTOYHVK NUTaHUS;

H1, H2 - ycTpoiicTBa curHanmaaumm;
R1...R4 - icnonHuTenbHbIe YCTPOWMCTBa C TOKOBbIM BxogoM (RBx He 6onee 600 Om).
MpnmeyaHue - [lonyckaetcsi B Ka4ecTBe yCTPONCTB CUrHaNM3aLmm Ncnonb3osath:

- flamnbl HakanuBaHUA MOLLIHOCTLIO He 6onee 60 BT;

- IHOYKTVBHYO Harpy3ky (06MOTKM perne) ¢ ycTporcTBamu 4eMNUPOBaHUSI.

PucyHok E.1 — Cxema nogkntodeHuss yposHemepoB ¢ 6nokom 6C14
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MpopomkeHue Npunoxexus E

A1
“IBbIX1, IBBIX2"
Lens |-
R1
“Marune’ lout1- | 2 R?
Llens o - | Lenb lout2+ |3
OtseT |1 +—V+—15 |Otget loutz- | 4
[
3anpoc |2 I 16 |3anpoc “I5bIx3, Bbixd” |
U E !!17 U Uers | o .
Obwuin |4 l 18 | O6wuit lout3+ | 5
f‘ﬁ' lout3- | 6 Ra
- o o IR
lout4- | 8
“Kntoun™ |
-
N 1T I A LN
o1 MutaHne = % 04 B
< | Lenb SW1- 10 —ET
0B 14 oV sw2r [ 11— (&>
F2 24 B
7 +24Bo 13 [+24V SW2- 12 —F—F—>
| A2
‘RS-485" ‘RS-485" X1 X2
-0-| LUens Llens |- -0-| Lenb —
19 | Bemns DATA+ |24 1 [DATA+ 12 | knocnegosa-
20 | Bemna DATA- |22 2 |DATA- ] 3 | TenbHOomy
21 | 3emns RSGnd |23 10 _[(B) GND || 5 | MopPTy nepco-
[ I ——] HaneHoro
1 (R)+Vs EL KoMnbtoTEpa
: 8
G2 — 1
0B O 1.6
+12B —
1128 0 L4 ]
L
A1 - Bnok conpsikeHnst ¢ datymkom BCLOS5A;
A2 - KoHBepTep RS-485/RS-232 i-7520 ICP CON;
B1 - patavk OYY2M, OyY6 (OYY6-1);
F1, F2 - BCTaBka nnaekasi BM1-1 0,5 A Aro.481.303 Ty;
G1, G2 - UICTOMHUK MUTAHUSA NOCTOSIHHOMO Toka B5-71 ES3.233.316 TY;
H1, H2 - YCTPOWCTBO CUrHanu3avunv;
R1..R4 - UCMOMHUTENBbHOE YCTPOUCTBO C TOKOBbLIM BXOAOM (CONPOTMBIEHWe Harpy3kn He Gonee 500 OMm - 20 MA,
conpoTuBneHne Harpysku He Gonee 2,0 kKOM - 5 MA);
X1 - BUnka kabensHast DB-9M ¢ koxyxom;
X2 - po3eTka kabenbHas DB-9F ¢ koxyxom.

MpumevaHus

[lonyckaeTcs B KavecTBe YCTPOACTB CUTHANM3aLMK CNOMNb30BaTh!

- Namnbl HaKanMBaHUs MOLLHOCTbIO He Gonee 5 BT;

- MIHOYKTUBHYIO Harpy3ky (0BMOTKM pene) ¢ yCTPONCTBaMU AeMNUPOBaHUS HaNPsKEHNS.
MakcumansHoe KoMMyTUpyemoe HanpsixeHne 24 B.

e

N

PucyHok E.2 — Cxema nogkntoyeHus yposHemepoB ¢ 6rniokom BCO5A
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ﬂpo,qomkeHwe npunoxexusa E

ayy2/iayy2MmIoTM1/ATM2/ana1

=220B

=220B

=220B

=220B

(kaHan namepenun 1) A2
Lemo 74 BM6 MM5M
Orteer | 1 ] Al X3 “[atanku.
3anpoc| 2 || XT1 | X1| UckpobesonacHas uenb” X4 “Knoun”| X3 XT2
+12B |3 — 7 : LieT npoBoaa ->>—| Llenb Uens |[>-| 1T
O6wwmitl 4 [T ‘ L seneHbiit 1 |Omser 1 Kol | 1 —+1
g AZ— bMONEeTOoBbIN 2 [3anpoc 1 Krnioul | 9 _132
1 _?_3 KpacHbiIi 9 [+12B (1) Kmou?2 | 3 _<|53
4 -
ayy2/ayy2miaTM1/aTM2/amnai :1:5 cepbii (YepHbIi) 10 |O6wmi 1 Kmiou 2 | 11 o4
(kaHan namepeHun 2) KenTbIl 8 |OtBeTt 2 Kniou3 | 6 —+5
| H_ﬁ CUHMI 7 |3anpoc 2 Kniou 3 |13 |—°
Llenb |- ~ 41;: OpaHXeBbli 15 [+12B(2) Kniou4 | 8 —?;
Otser | 1 i’ ‘ , KOPWYHEBBbII 14 |O6wmn 2 Knioy 4 |15 _?
3anpoc| 2 [
+12B |3 : ;
o6uwwmin| 4 [T 4
L X1 X2
1 CeTb
220B,50 'y ylf
Al - xryT YHKP.685622.008 (BXOAWT B KOMMIIEKT NOCTaBKM Npubopa);
A2 - KOHTponnep mukponpoueccopHbii FAMMA-7M ncnonHenus ot 0 go 7;
H1..H4 - ycTtponcTtBa curHanusaumu;
X1 - poseTka ceTeBasi;
X2 - kabenb nNuTaHus npubopa;
X3 - po3eTka kabenbHas DB-15F ¢ koxyxom (BXo4uUT B KOMMMEKT NOCTaBKX nNpubopa);

XT1, XT2 - KneMMHble COeaUHUTENN MONb30BaTens.

PucyHok E.3 —Cxema nogkntodeHust kK 6azosomy 6noky TAMMA-7M (Bce ucnonHeHus) 4aT4MKOB U YCTPONCTB CUrHanM3aunm
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ayy2/ayya2miagTM1u/aTM2/0na1
(kaHan n3mepeHun 3)

1

Lenb

—

I'Ipo,u,on»(eHme npunoxeHus E

OtBer

3anpoc|

+U

I S .
(W N[~

[
t
|
|
[
|

l\wl\ap¢

O6Lumin T
dLT
L

ayy2/ayy2Mm/igTM1/aTM2/01A01
(kaHan namepeHui 4)

1

Llenb

—

\

OTtBer

3anpoc|

+U

0 N (o o

I
T
|
|
I
|

Awmp¢

O6Luni

ayy2/ayy2Mm/gTM1/aTM2/01A01
(kaHan namepeHui 5)

1

Llenb

OtBer

10

3anpoc|

11

+U

12

l\wI\)HﬁB

Ob6wwmin
L

L

5

Al - xryT YHKP.685622.007 (BXOOWT B KOMMIEKT NOCTaBKu Npubopa);
A2 - koHTponnep MukponpoueccopHbin TAMMA-7M ncnonHeHus 2 unu 3;

ayya/ayya2migTMuaTM2/anal
(kaHan n3mepeHni 6)

]
Llenb [ ~ 13
OtBert | 1 i | 14
3anpoc| 2 I ! 15
N3 T e
O6Lmi| 4 v
AT
1

ayy2/ayy2m/gTM1/aTMz/gnal
(kaHan namepeHun 7)

1

Llenb [~ ~ 17
OtBer | 1 i | 18
3anpoc| 2 | ! 19
+U 13 :‘ i 20

O6Lwmn !
T LT
L

ayy2/ayy2m/gTM1/aTMz/gnal
(kaHan namepeHui 8)

1

Llenb | ‘,\ 21
Otser |1 i | 29
3anpoc| 2 | ! >3
+U f I‘ i 24

O6wwiil 4 1
LT
L

X2 - kabenb nutaHua npnbopa;

X1 - posertka ceTeBas;

XT1 - KnemMMHbIli coeauHUTErb Nnonb3oBaTens.

A2
XT1
0 m e
X1 “OaTymku.
| | X1| NckpoBesonacHas Lenb.”

1 11 LiBeT npoBoga >>—| Uenb

¥ 3eneHbin 1 20 | OtBer 3
2 Ti dmonertossbiit 1 21 | 3anpoc 3
4 14 KpacHbIv 1 1] +12 B§3)
5 15 cepblit (4epHbIn) 1 2 | Obwwi 3

6 Ts xentbin 1 23 | Otger 4
7 17 CUHUM 1 24 | 3anpoc 4
s I8 opaHxeBblii 1 4| +12B ,(4)
9 I KOPWYHEBbIN 1 5 | O6wwmn 4

10 Ilo 3eneHblit 2 26 | OtBer 5
n 11 duoneToBbIN 2 27 | Banpoc5
12 112 KpacHbIi 2 7| +12B ,(5)
13 T13 cepblii (Y4epHbIi) 2 8 | O6wwmin 5

XKENTbIN 2 29 | OTBer 6
= 114 CUHUN 2 30 | 3anpoc 6
iz ﬁz OopaHxeBbl 2 10 | +12B ,(6)
17 117 KOPUYHEBBIA 2 11 | O6wwmit 6

18 18 3eneHsblit 3 32 | Oteer 7
19 1o duoneTosbIn 3 33 | 3anpoc 7
20 120 KpacHbIn 3 13 | +12B ,(7)
21 121 cepbii (YepHbii) 3 14 | O6wwmn 7

A XenTbin 3 35 | OTBeT 8
LfL cuHUM 3 36 | 3anpoc 8
gi Izi opaHxeBbin 3 16 | +12B 58)
; KOPWYHEBbIN 3 17 | Obuwi 8

X1 X2
CeTb
220 B, 50 'y || ||

PucyHok E.4 — Cxema nogkntoyeHns 4aT4mMKoB K MOAYIo conpsikenus ¢ gatunkamm MCL (TAMMA-7M ncnonHexus 2 u 3)
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MponomkeHue npunoxexHus E

A2
A3
Al MTC2 (kaHan u3mepeHuii 3)
MTC1/MTC2 |1+
- X3 “Oartunkn’ X4 L 1157
X2 “OuckpeTHble Bxoab!/ XT2 B 12- |
TokoBble Bbixoabl.” | X3 XT1 Uerb << /l\l 3+
Llens —& N R1 +U1 1 v 4
CUROUTI+ | 7 Tl — | CURINL 2 |
CUROUT1- | 14 0% O6Lminl 6 |
.3 |—|R2 +U2 5 3 A4
CUROUT2+ | 8 9 L1 | _°—‘4 (kaHan usmepeHwii 4)
CUROUT2- 15 TS R3 CURIN2 4 ] ﬁ
CUROUT3+ | 2 T, 1 | OBuynit 2 9 \—I—L| He-
CUROUT3- 10 % 7 RA | 3+
CUROUT4+ | 1 TS L1 | 4-
CUROUT4- 9 e
OBt 1 &9
— | B1
Oowmn 12 j | A2
Obwwi 13 | B2
10 1 A5
BIN1 6 MTC2 G1 (xaHan uamepeHun 3)
A& - R I
B|N2 5 |ﬂ| +0O 1+
L2 [~
BIN3 4 T B4 X3 "Oatunku” X4 -0 1 2-]
BINA 3 4 — Uens —&|xT3 | 34
L] +U1 1 /[\ 4-
1
1 x2 CURIN1 2 ) 1
CeTb O6wunl 6 A6
220B,50 'y T +U2 5 | G2 (kaHan namepeHun 4)
CURIN2 4 +0o [ 1+
L OBy 2 9 |o? -0 | 2-|
3+
4-
Al - KOHTponnep mMukponpoueccopHbii FAMMA-7M ucnonHeHus ot 4 oo 7;
A2 - KOHTponnep mukponpoueccopHbii TAMMA-7M ncnonHeHus 6 unu 7,
A3, A4 - 0aTYMKM gaeneHus cepum “MetpaH” nckpobe3onacHOro NCNOMHEHWS;
A5, A6 - 0aT4MKM gaeneHus cepum “MetpaH” 0ObIMHOTO UCMONHEHUS;
Bl1..B4 - CUrHaNM3aTopbl C BLIXOAOM “Cyxoi koHTakT” (B1, B3 - curHanusaTopel Makcumyma, B2, B4 - curHanusatopbl MUHUMYMa);
G1, G2 - UICTOYHUKN NUTaAHNS NOCTOSIHHOIO TOKA;
R1..R4 - vcrnonHWUTEnNbHblE YCTPOWCTBA C TOKOBLIM BXxOAOM (He 6onee 300 Om - 20 MA, He Goree 2 KOM - 5 MA);
X1 - po3eTka ceTeBas;
X2 - kabenb nuTanusa npubopa;
X3 - BUnka kabenbHas DB-15M ¢ koxyxom (BXOAWT B KOMMIEKT NOCTaBKU Npubopa);
X4 - BUnka kabenbHas DB-9M c KoXyxom (BXOAMT B KOMMMEKT NOCTaBku npubopa);

XT1..XT3 - KNEMMHbIE COEAVHUTENM NONb30BaTENs.

PucyHok E.5 — Cxema noaknioyeHns 4aTymkoB (Ha npyMepe AaTYnKoB AaBreHus cepun “MeTpan”) n BHELLHWUX YCTPOMCTB K MOAYNSM ToKoBbIX curHanos MTC1 n MTC2
(TAMMA-7M ncnonHeHnst oT 4 o 7)

44 M3ameputenu ypoBHSA MHOroyHkumMoHanbHble IYY4AMA. PykoBoACTBO MO aKcnnyaTaumm



MpopomkeHue Npunoxexus E

A2
Bl
(kaHan namepenui 1) Al | “Narakm.
XT1 X1| NckpobesonacHas uenb”
Lenb | . 4\1 LlBeT npoBoga > Llel'lb “TOKESBE’I’G BbIxoabl/ 4
Orser | 1 4%—% 3eneH.In 1 _1|Otserl XT2
2 - Llenb | <<
3anpoc| 2 4‘—’—?7 dvonetoBbit [ 2 |3anpoc 1 1 R1
3 , L COUT1+| 6 .
+U 3 KPaCHbIN 9 [+12B (1) | a2
O6wwmii| 4 4 cepsiit (yepHbin) [— 10 |O6wmin 1 couTl- | 7 '3 R2
S - L cCouT2+| 2 —>—1 1
ﬂ? KENTblik 8 |Otser 2 cout2- | 1 Ag
B2 47%7 CUHUI —1_7 [3anpoc 2 DATA+ | 5 %1 5 kK 3BM
(kaHan namepeHuni 2) 8 OpaHXeBblIf —115 |+12B (2) DATA- 4 () BEPXHEro
kopuuHesbii | 14 |O6wmi 2 sonD | o 7 YPOBHS
Uenb |- - !
Otger | 1 | \\
3anpoc| 2 — “ "
p I Kntoum X5 XT3
+U 3 LUenb |>>— 2 1
OBumi 4 Kmoul | 1 2™ >_
Koql | 9 2 72208
X1 X2 I3 H2
Cetb Knou2 | 3 %‘—( 8 )%:220 B
~220B,50 My Kniou2 | 11 %ﬁ‘ v
Knou3 | 6 20—
3 Kmiod3 |13 e ~2208
L ! H4
= Knou4 | 8 %1%_
Kuoua |15 |8 — 72208
| |
Al - xryT YHKP.685622.008 (BXOAUT B KOMMIEKT NOCTaBku npubopa);
A2 - KOHTponnep MukponpoleccopHbii TAMMA-8M;
B1, B2 - 0aTyvKu YpOBHS ynbTpasBykoBble YY2M;
H1..H4 - YCTPOWCTBA CUrHanm3auuu,;
R1, R2 - VCNOMHUTENbHbIE YCTPOWCTBA C TOKOBbLIM BxoAoM (He 6onee 450 Om - 20 MA, He Bonee 2 KOMm - 5 MA);
X1 - po3eTka ceTeBas;
X2 - kabenb nuTaHusa npubopa;
X3 - KneMMma 3aseMreHnsi npmubopa;
X4 - BUrka kabenbHas DB-9M c KOXyxoM (BXOOQUT B KOMMIIEKT NOCTaBku Npubopa);
X5 - po3eTka kabenbHas DB-15F ¢ koxyxoM (BXoQuT B KOMMIEKT nocTasku Npubopa);

XT1...XT3 - KNneMMHble coeanHUTENN Nonb3oBaTens.
MpumevaHuve - [lonyckaercs B ka4ecTBe YCTPOWCTB CUrHaNu3aLmm Ncnonb3osarh:

- Namnbl HaKanvBaHUsi MOLLHOCTbIO He Gonee 60 BT;
- UHOYKTUBHYIO Harpysky (06MOTKM perie) ¢ ycTpocTBamMmu AeMNUPOBaHNS HANPSHKEHUS.

PucyHok E.6 — CxeMa noknoyeHuin ypoBHEMEPOB ¢ KoHTposniepom TAMMA-8M

M3amepuTenu ypoBHa MHOroyHKUmMoHaneHble YY4MA. PykoBoacTBO No aKkcniyataumm



B1

MponomkeHue npunoxexHus E

G1

(kaHan namepexui 1) A2
]
Llen -~
Otser 1 Al "Oatanku.
Banpoc 2 XT1 Ii)ﬂ MckpobesonacHas Lenb"
+U 3 ) L|BeT npoBoga —— | Lens “Kowm™ |yq xT2
Obuwmin 4 o 3eneHbli — 1 |Omer 1 Uems | >
Z ° cvionetosuiit ~ — 2 |3anpoc 1 swi+ | 1
c KpaCHbI 9 +U1 swi- | 9
= o cepblit (HepHbin) — 10 |OBwmi 1 swa+ | 3
B2 © KEnThbli — 8 |OtBer2 swa- | 1
(kaHan namepeHuni 2) o CUHI — 7 |3anpoc 2 SW3+ | 6
] oparxeBbii — 15 +U2 Sw3- | 13
Uems kopuuHerbit  — 14 |06wwmi 2 Swa+ | 8
Ortser 1 Swa- | 15
3anpoc 2
+U 3 "TokoBble Bbixoabl" [X2
oowmn 4 Llens A _ XT3 1
4 COUT1+ 6 [
CouT1-| 7 “ R2
= CouT2+| 2 [ *:
couT2-| 1 [~
A1 - xryT YHKP.685622.008 (BXOAUT B KOMMNMEKT NOCTABKU KOHTpOnnepa);
A2 - moaynos MBB1;
B1, B2 - patuuk OYY2Mm, Oyye (OYY6-1);
E1..E4 - ycTpoicTBO curHanvsauum;
F1..F4 - BcTaBka nnaskas BlM11-1 1A A[0.481.303 TY;
G1 - UICTOYHUK NUTaHus (Hanpumep, ATH-1061);
R1,R2 - ncnonHutensHoe yCTPOMCTBO C TOKOBLIM BXOAOM (CONpOTUBIeHUe Harpyskn He BGonee 500 Om - 20 MA,
COMNpoTUBNEHNE Harpy3kn He Bonee 2,0 kOM - 5 MA);
X1 - po3eTka kabenbHas DB-15F C koxyxoM (BXOAWT B KOMMMEKT NOCTaBKN KOHTpONnepa);
X2 - Burka kabeneHas DB- 9M ¢ koxyxoMm (BXOAUT B KOMMIEKT NOCTaBKW KOHTPOsepa);

XT1...XT3 - KNEMMHbIW COeaUHUTENb NoJb3oBaTens.

PucyHok E.7 — CxeMa nogknoyeHns ypoBHemMepoB ¢ KoHTporiepom TAMMA-8MA (mogyns MBB1)
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CeTtb TxD+ 1

~220B, 50Ty TxD- 2
RxD+ | 3 |

6

Al
X1
X2
X3
X4

MpopomkeHue Npunoxexus E

Al
"RS-485"
(Br8) X3
Lenb | <«

7N\
DATA- 4 ~
9

SGND
"Ethernet"
(BM9) X4
Lenb |~

X1 X2

RxD-

- koHTponnep FMAMMA-8MA ;

- po3eTka ceTeBas;

- kabenb NUTaHWS KOHTPONepa;

- BUnka kabenbHas ¢ koxyxom DB-9M (BXOAWT B KOMMNMEKT NOCTaBKN KOHTponnepa);

Kk 9BM
BEpXHEro
YPOBHS

Kk 9BM
BEPXHEro
YPOBHSI

- Bunka kabenoHas TPR-8P8CS c konnavykom TPC-1/G (BXOAWUT B KOMMNMEKT NOCTaBKN KOHTponnepa).

PucyHok E.8 — Cxema nogkntodeHus k koHTponnepy FTAMMA-8MA ceTty nutaHus n nHtepdeincos cBasm ¢ IBM BepxHero ypoBHs

M3amepuTenu ypoBHa MHOroyHKUmMoHaneHble YY4MA. PykoBoacTBO No aKkcniyataumm
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B1
(kaHan namepeHu 1)

1

Lenb
OtBet

MponomkeHue npunoxexHus E

A2

+U

o
1
Banpoc| 2
3
4

Obwmn

B2
(kaHan namepeHui 2)

Al "OaTunku.
I X1
LigeT nposoga | | | Uere

3eneHbli — 1 |Otser 1
I duroneTosbIi — 2 |3anpoc 1
T KpacHbIi — 9 |+12B(1)
1 cepblit (4epHbit) 1 10 |O6wua 1

I KenThi — 8 |OTtBer2
I CUHUIA — 7 |3anpoc 2
opaHxeBbiit — 15 [+12B(2)
-~ KOPUYHEBbIN 114 |O6wmi 2

1
Lenb |~
Otget | 1
3anpoc| 2
+U 3
Ob6Lmn| 4
A1l
A2
B1, B2
E1...E4
F1..F4
G1
R1, R2
X1
X2
XT1..XT3

WckpobesonacHas uens"

G1

R
T +60B

"Knoun® X1 XT2
Lers |>>—

Swi+ 1

Sw1- 9

Sw2+ 3

Sw2- 1

Sw3+ 6

Sw3- 13

Swé+ 8

Sw4- 15

"TokoBble BbIxoabl"| X2

XT3
Uenb | <& R1
COUT1+| 6
COUT1-| 7 RZ
CouT2+| 2
couT2- | 1

- xryT YHKP.685622.008 (BxoOWT B KOMMNEKT NOCTABKW KOHTpoOsnepa);

- moayns MBB4;
- Aatuyuk AYY2M, OYY6 (AYY6-1);
- YCTPOMCTBO CUrHANM3aLuu;

- BcTaeka nnaskas BlM1-1 1A Al0.481.303 TY;

- UCTOYHUK nuTaHus (Hanpumep, ATH-1061

%

- UCMOSTHUTENBHOE YCTPOMCTBO C TOKOBBIM BXOAOM (COMPOTUBIEHWEe HAarpy3ku He Bonee 500 Om - 20 MA,

conpoTuBrieHne Harpyaku He 6oree 2,0 KOM - 5 MA);
- po3seTka kabenbHas DB-15F ¢ koxyxoMm (BXoOWT B KOMMNEKT MOCTABKN KOHTponnepa);
- BArKka kabenbHasa DB- 9M ¢ koxyxoMm (BXoguT B KOMMNEKT NOCTABKN KOHTposnepa);

- KNEMMHbIN CoegnHnUTENb Nnorb3oBaTesid.

PucyHok E.9 — Cxema nogkntoyeHns ypoBHEMEPOB C KOHTposepom Al7 (mogyns MBB4)
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MpopomkeHue Npunoxexus E

Al
"RS-485"
(brNi2) X3
Llenb | <«
N kK OBM
Bﬁiﬁ' i Z BEpPXHEro
- J YPOBHS
SGND |9 1
"Ethernet"
(BNn12) X4
e X1 X2 Llenb | <<~ < 9BM
Tb
TXD+ 1 BEPXHEro
~220 B, 50 Fu, TxD- 2 YPOBHSA
RxD+ 3
RxD- 6
Al - koHTponnep Al7;
X1 - poseTka ceTeBas,;
X2 - kabenb NMTaHWsA KOHTPONNEpa;
X3 - Bunka kabenbHasi ¢ Koxyxom DB-9M (BXOAWT B KOMMIEKT MNOCTaBKM KOHTPONepa);
X4 - Bunka kabenbHas TPR-8P8CS c konnadkom TPC-1/G (BXOQWUT B KOMMIIEKT NOCTaBKN KOHTPOSepa).

PucyHok E.10 — CxeMa nogknoyeHus K koHTponnepy Al7 ceTu nuTaHusa u MHTepdgeincoB cBsasn ¢ OBM BepxHero ypoBHs

M3amepuTenu ypoBHa MHOroyHKUmMoHaneHble YY4MA. PykoBoacTBO No aKkcniyataumm
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