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1 BBegeHune
1.1 Uenb dokymeHma

PykoBoacTBO mo skcmutyaTanuu (manee mo TekcTy — PD) Bkiodaer B cebs oOmue cBeIeHUs,
npeIHa3HauYeHHBIC IS O3HAKOMIICHUSI 0OCITY>KMBAIOIIEro MepcoHana ¢ paboTol M MpaBUIIaMU
SKCIUTyaTalldd KOHTpOJIIepa mporpammupyemoro uuaycrpuaibHoro I[MUK-16YMI1  (manee mo
TEKCTYy — H3JCIHe WM KOHTpoJUiep). JJOKYMEHT COIEpKHUT TEXHUYECKHUE XapaKTECPUCTHKH,
OTMHMCaHWEe KOHCTPYKIIMM W TPUHIMNA JCHCTBUS, a TakXe CBEACHUS, HEOOXOIMUMBIC IS
IIPaBUJILHOM DKCILTyaTalluy U3JEIHs.

[Tepen Hauasom pabOTH HEOOXOAMMO O3HAKOMHTHCS C HACTOSIIMM PYKOBOJICTBOM, TaK Kak
OKCIUTyaTaIUs U3ENHSI TOJDKHA TIPOBOAUTHCS TUI[AMH, O3HAKOMIICHHBIMU C MIPUHITUIIOM PabOTHhI
Y KOHCTPYKITUEH U3JIeTusI.

Wznenue Moxer oOCITy)XKMBaThb MEpPCOHAN,  HMMEIONIMHA KBAJU(PHUKAIMOHHYIO TPYyHIy IO
JIEKTPOOE30MIaCHOCTH HE HUKE TPEThEN.

3anpeniaercss paboTa ¢ W3AEIHEM IUIAM, HE CHABIIMM 3a4eT 1O TEXHHKE Oe30MacHOCTH B
YCTaHOBJIEHHOM MOPSIKE.

B xope skcrutyaTanuu u3enus nepcoHaly HaJJIeKUT UCHIONHITh PEKOMEHIAINH, U3JI0KEHHBIC
B OTPACJIEBOM MHCTPYKIUU IO 3aIUTE OT CTATUYECKOTO JICKTPUUECTBA.

3amnpenaercss IPOU3BOIUTH KaKHe-T100 paboThl HAa HE3aKPEIUIEHHOM U3ICTTHH.

3anpemaeT051 IMPOU3BOJNUTE MOHTAX W ACMOHTAX HU3ACIUA IIPHU BKIIOYCHHOM J3JICKTPOIIMTAHUH
HU3aCIns.

Uznenue He TpeOyeT MpoBeACHUS] KaKUX-IMOO BHUJIOB TEXHUYECKOTO OOCITYKMBaHUS B TECUECHUE
BCEr0 CPOKa IKCILTyaTaIUu.

[TpennpusTHe-pOU3BOIUTENb OCTaBIAET 3a OO0 MpaBO MPOM3BOAUTH HEMPHUHIMNHAILHBIC
W3MEHEHUs, HE YXYAIIAIONINE TEXHUYECKUE XApaKTEPUCTHKU u3Jenus. JlaHHble HM3MEHEHUs
MOTYT OBITh HE OTPa’KEHbI B TEKCTE HACTOAIIETO JOKYMEHTA.

1.2 TepmuHbl, a66pesuamypbl U COKpauw,eHusi

B nokymeHTe UCTIONb3yIOTCS CIeAYIOINe TEPMHUHBI, a00peBUATypBl M COKPAILICHHS:

Ta6muna 1. TepMunsl, a00peBUATYPHI U COKPAITICHHS

Tepmun Onucanue
AC ABTOMaTHU3MpPOBAHHAS CUCTEMA.
ACTYD ABTOMaTH3MPOBAHHAS CUCTEMA TEXHUUECKOIO yueTa 3JIEKTPOIHEPTUU.

ACY TII ABTOMaTHU3MPOBAHHAS CUCTEMA YNPABJIECHUS TEXHOIOTMYECKUM ITPOLIECCOM.
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OnepaTuBHOE 3alIOMUHAIOLEE YCTPONUCTBO (ONEpaTUBHAS AMSTh).
OnepanoHHas CUCTeMa.

ITocTosiHHOE 3alIOMHUHAIOLIEE YCTPOICTBO.

[TporpammHoe obecnieueHue.

[lepcoHanbHass  SJICKTPOHHO-BBIYMCIHUTENbHAS  MalnHa  (TIEPCOHAIBHBIN
KOMITBIOTED).

Peneiinas 3ammra U aBTOMAaTHKA.
Teneynpasnenue.
DJIEKTpOHHAs TOKYMEHTAIUS.

Electrically Erasable Programmable Read-Only Memory (Dnexrpuuecku
crupaeMoe nepenporpammupyemoe I13Y).

1.3 Ccbinku

[Tpu pa3paboTke 10KyMeHTa ObLIM UCIOIB30BAHbI CIECIYIONNE MaTEPUAIIbI:

HaszBanue

Tabnuua 2. Vicnons30BaHHbIE MPU pa3pabOTKe JOKYMEHTa MaTePHalIbI

HUcrounuk Bepcus

Kontpomnep mporpammupyemsiii uaaycrpuansabiii - ABBJ1.468212.004 TY
[TMK-16YM]1, Texuuueckue ycloBus



2 OnucaHue u pabora

2.1 O6bwue ceedeHus

2.1.1 HammeHOBaHue nsgenus

KonTpomiep nporpammupyemsiii uaayctpuanbasiii [IMK-16YMI.

2.1.2 YcnoBHOe 0003HauyeHue nsgenus

CtpyKTypa yclIoBHOT0O 0003HaueHUs u3aenus cM. Pucynox 1.
AUMK-16YMT  XXXX. XXXXXX. XXX

MopANKOELIA HOMED B KNACCE
033

Kon msnenwa no knaccudmeaTopy n L]
455212

Kom npennpuATHA H3rCTOEMTENA
MR @Y MO «OxTApE:

ABBN 240 «HMD Npopris:
Kog mo, HH H3OEnWA

Pucynok 1 Crpykrypa xona usnenus

[Tpumep 3anucu o6o3Hauenus uznenus: [IMK-16YM1 ABBJ1.468212.033.

2.1.3 HasHayeHue nsgenus
I/ISI[CJ'II/IC Npe€aHa3Ha4YC€HO K IPUMCHCHUIO B COCTaBeE.

¢ ABTOMATH3UPOBAHHBIX CHCTEM YIPAaBICHUS TEXHOJOTMYECKUMH IpoLEeccCaMu (Janee Mo
tekcty ACY TID);

® ABTOMATHU3UPOBAHHBIX CUCTEM TCIICMCXAHUKH,

® ABTOMATH3UPOBAHHBIX CHUCTEM TEXHHYECKOTO Yy4ETa AIIEKTPOIHEPTHMH W MOITHOCTH
(manee o Texkcty ACTYD).

Kontpomiep I[IMK-16YMI1  npumensiercs s  HOCTPOSHHS  MHOTO()YHKIIMOHAJIBHBIX
IIPOCTPAHCTBEHHO-PACIPEAECIEHHBIX TPOEKTHO-KOMIIOHYEMbIX aBTOMAaTH3MPOBAHHBIX CHCTEM U
npeaHa3HaueH I YBETUUYEHUS KOJMUECTBAa 00CITY)KUBAEMBIX YIPABIISIEMBIX YCTPONCTB.

KonTponnep oOecneunBaeT MakCUMaJIbHYIO aJalTallMl0 CHUCTEMbl K TpeOOBaHMSIM IPOEKTA.
Hcnonb30BaHue KOHTPOJUIEPOB HPHU IMPOEKTHUPOBAHMM CUCTEMBI IO3BOJIAET CYLIECTBEHHO
COKpAaTHUTh 3aTPaThl HA MMPOEKT B LIEJIOM.

Koutpomnep ¢yukumonupyer B cetu MODBUS kak slave-ycrtpoiictBo: oOecrieunBaet
noaktoueHue kK nopty RS-485 cereBoro master-ycrpoiicTBa M OTBEYaeT Ha €ro 3ampochl. B
KauecTBe MaASter-ycTpoicTBa HCIOJNB3YeTCS KOHTPOJUIEp, MOAASPKUBAIOIINN  MPOTOKOI
MODBUS RTU, nanpumep, koutposuiep cepun TK16L.



v

OCHOBHBIM Ha3HAYEHHUEM U3JIEIHS SIBISIETCS:
e OO0paboTka KoMaH Master-ycrpoiictaa.
e Teneynpasienue no 16-tu kaHanam.

VYcTraHoBKa mapaMeTpoB pabOThl M3AETIHs BBIMOJHAETCS MPH MPOIIMBKE YHEPrOHE3aBHCUMOM
namsatu uznenuss EEPROM. Jlns ycTaHOBKH mapamMeTpoB pabOThl U3AETUS TaAKKE MPUMEHSFOTCS
CIIELIUAJIBHBIE IIEPEKIIOYATENN — IIEPEMBIUYKHA, KOTOpBIE YIPABIAIOT allapaTHBIMU peCypcaMu
IaThI.

[Iporpammuoe obecnieuenue (manee mo tekcty [10), mocraBiseMoe B KOMIUICKTE C U3JEIIUEM,
HoJHOCTBHIO coBMecTUMO ¢ 1O cuctemsl Teneckom+4.
2.1.4 ObnacTb NpUMeHeHuUA

W3nenue mpumensiercss B cocraBe aBroMarusupoBaHHBIX cucteM (ACY TII, SCADA, yuera
JHEPrOHOCUTEJICH, TEIIEMEXaHUKU W T.II.) HAa MPOMBIIUICHHBIX MPEINPHIATUSIX HePTeI00bIuH,
AJNIEKTPOIHEPTETUKH, TETUIODHEPTETHKH, TA30BOI MMPOMBIIIIEHHOCTH.

2.1.5 MNapameTpbl NpUMEHEeHUA

Wznenue obecriednBaeT BO3MOKHOCTHh JUCTAHIIMOHHOTO YIPABICHHS YCTPOWCTBAMH IO 16-TH
kaHasiaM. KoMMyTupyemble CUTHaIbl UMEIOT CIEIYIOIIHNE TapaMeTphl:

e nepeMeHHOe HampspkeHue 10 240 B, Tok 10 5 A;

® [IOCTOSIHHOE HampspkeHue 10 28 B, Tok 10 5 A.
B aBTOMaTH3MpOBAaHHON CHCTEME H3JIENIHE B3aUMOJCHCTBYET ¢ yCTpoiicTBaMu 6osiee BBICOKOTO
ypoBHsi. O0ecnieunBaeTcs nepenada nHbopmarmu master-ycrpoiictey mo uatepdeiicy RS-485.
2.1.6 Pasmepbl nsgenus

bazosie pazmepsl uznenus coctapisaior 102 x 202 x 45 mwm.

2.1.7 Macca uspgenus

Macca n3genus He 0ojsee 0,7 Kr.

2.2 TexHu4YecKue xapakmepucmuku

2.2.1 O6bwme cBeaeHus
KouTtposneps! mporpammupyemsie nHayctpuaibabie [IMK16YM1cooTBeTCTBYIOT TpeOOBaHUSIM:

=  Texuuueckoro periamenTta Tamoxennoro coioza TP TC 004/2011 «O 6esomacHOCTH
HHU3KOBOJBTHOTO 000PYIOBAaHHS»

= Texuuueckoro periamenta TamoxenHoro coro3a TP TC 020/2011 «DnekrpomarHuTHas
COBMECTHMOCTb TEXHUYECKUX CPEICTBY»

Ceprudukar coorBerctBust Ne TC RU C-RU.AJI55.B.00010 Beigan opraHoM mno cepTuguKaum
nponykiun OO0 «Anbda-CepTy.

Cpoxk netictBus ceprudukara coorBerctBus ¢ 20.12.2013 mo 19.12.2018.
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[Tpu ycnmoBuM MOHTa)xa B CIIEIUATILHBIN MBUIEBIAr03alIMTHBINA MKad cTeneHb 3amuThl — IP55 mo
I'OCT 14254-96.
2.2.2 Noka3saTenu Ha3HavYeHuUs

B nanHOM pasjerne npuBeCHbI OCHOBHBIC TEXHUYECKUE XapakTepucTuku usaeius (Tadmaumna 3).

Ta6n1/1ua 3. OCHOBHBIE TEXHUUECKHE XapaKTCPpUCTUKHN

HaumenoBanue mapamerpa 3HavyeHue

KonudecTBO BBIXOMOB yIIpaBiICHUS 16

lNanpBaHMueCKas pa3Bs3Ka KaKI0ro BBIXOJa 1500 B

Twun xoHTaKTOB HOpPMAaJIbHO Pa30MKHYThIE

[TapamMeTpsl KOMMYTHPYEMBIX CHUTHAJIOB (HAarpy304Has I[E€PEMEHHOE HANpPSHKCHHE 10
CIIOCOOHOCTB) 240 B, ok 1o 5 A/

MOCTOSIHHOE ~ HampsDKEHUE 110
28 B, Tok 10 5 A

Bpewms nepexitouenus, He 6osee 10 mcex
Kanai cBsi3u ¢ master-ycrpoiicteom RS-422/485 1
CkopocTb 0OMeHa, He Oonee 115200 601
JlnuHa muHMHR cBS3U, HE Oosee 1500 m
O6mwem BctpoenHoro O3Y 368 6
O6nem BecTpoennoro [13Y 8 Ko

2.2.3 MNapameTpbl afieKTponuTaHusa usagenus

QHCKTpOHI/ITaHI/Ie HU3ACIINA OCYHICCTBIACTCA OT BHCIIHETO MCTOYHHKA IMUTAHUA TICPEMCHHOI'O

ToKa, HampspkeHueM 220 B. Hwke npuBeneHbl mNapaMmeTpsl 3JIEKTPONMTAHUS U3IENUs
(Tabnuma 4).

Tabmnuna 4. [lapamMeTpbl 2JIEKTPOITUTAHHS

HaumeHoBaHue mapamMerpa 3HavyeHue
Hom. MuH. Makc.
3HaYCHUE  HaAIPSKEHUS nutanus 220 100 265

MIEPEMEHHOT0 TOKa, B

[ToTpebnsiemast MOIITHOCTH, BT 5 0,5 10
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2.2.4 YCTOMYMBOCTb K BO34EUCTBUIO BHELWHUX (paKTOpOB
PabGouue yc/10BUsI NpUMEHEHUS

Wznenue ynosnerBopsieT TpeOoBaHUAM, npenbsaBisieMbiM K rpynne 4 TOCT 22261-94 B uactu
KJIIMMAaTHYECKUX BO3JEHCTBUN (paboune ycioBus mpuMmeHeHus). Hwke mpuBeneHsl paboune
ycnoBus npuMeHeHust uzaenus (Tadmuia 5).

Tabmuma 5. PaGodue yciioBust IpUMEHEHUS U3eus (KITMMaTHIeCKUe BO3ICHCTBHS)

Bausiromasi BeJiIM4uHa 3HaueHune

JnanaszoH pabouyux Temmeparyp ot muHyc 40 °C no mmoc 60 °C
OTHOcHUTENbHAS BIAXHOCTH, HE OoJiee 95% mpu t=35 °C
ATMochepHOe 1aBlIeHHE ot 70 no 106,7 xIla

YceTolYuBOCThL K MEXaHNYECKHM BO3/1eliCTBHAM

W3nenue ynosieTrBopsieT TpeboBaHusIM, nipeabsBisieMbiM K rpymme 4 'OCT 22261-94 B wactu
YCTOMYMBOCTH K MEXaHUYECKUM BO3JCHCTBUAM (paboume yciaoBusi TNpuMeHeHus). Huxe
NpUBeICHBI paboune ycoBus npumenenus usaenus (Tabmuia 6).

Tabnuna 6. Pabouue ycrnoBus npuMeHCHUs U3ACTHsI (MEXaHUUECKUE BO3ICHCTBU)

Bausromas BeJu4nHa 3HaueHue
Bubparnus:

JacToTa or20 o 25 I'g
MaKCHMaJIbHOE YCKOPEHUE 19.6 m/c?
MPOJIOKUTEIIBHOCTD BO3ICUCTBUS 30 muH.

MexaHuueckre ynapbl MHOTOKPAaTHOTO JEHCTBUS (I U3JENUS B

YIaKOBKe):

2
MUKOBOE yJapHOE YCKOPEHUE 49 mlc
JUTUTEBHOCTD IEUCTBUS YIAPHBIX UMITYJILCOB 10-15 mc
CyMMapHO€ KOJINYECTBO UMITYJIbCOB 30000

Wznenuie He UMeeT pe30HAHCOB KOHCTPYKLMHU MpU BO3ACHCTBUM BUOpALMU B TMANa30HE YacTOT
(5-35) 'y (0,35-17g) npu amrututyzae Budparuu 0,35 Mm.

2.2.5 OneKTpoOMarHMTHass COBMeCTUMOCTb

W3penne ycTOMYMBO K BO3IACHCTBUIO PaIUO4YACTOTHBIX 3JIEKTPOMArHUTHBIX I1OJIEH.

W3znenue ynoBieTBOpsieT TpeOOBAaHUAM, NPEABABISEMBIM K IPYIIE KECTKOCTH UCIBITAHUN HE
Huke 3 'OCT P 50648-94 B yacTu yCTOWYMBOCTH K BO3AECUCTBHUIO AJIEKTPOMArHUTHOTO IOJIS
MPOMBINIUIEHHON YacToThl S0 I'11.
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W3nenue ynosneTBopsieT TpeboBaHMsIM, npenbsBisseMbiM K kiaaccy A TTOCT 29216-91 B wactu
HOPM I'€HEPUPYEMBIX PaIUOIIOMEX.

Wznenue ynoBineTBOpsieT TpeOOBaHUAM, IMPEABABISIEMBIM K CTENEHH KECTKOCTH 3
I'OCT 29156-91 B wactu BO31€HCTBUS HAHOCEKYHAHBIX UMITYJIbCHBIX ITOMEX.

Uznenue ynomieTBopsieT TpeOOBaHUSM, TMPEABSBISAEMbIM K CTEMEHU HKECTKOCTH 1
I'OCT 29191-91 B yactu BO3ACUCTBUS 3IEKTPOCTATUUECKUX PA3PAIOB.
2.2.6 be3onacHocTb

WN3nenmue  ymoBieTBOpsiET TpeOOBaHUSM IO  OOmIeH  O€30MacHOCTH, MPEIbABISIEMbBIM
I'OCT 12.2.003-74 u I'OCT 12.2.007-75.

N3nenue ynosneTBopsieT TpeOOBaHUSIM, IpeAbsBIsieMbIM K Kiaccy 3amuTthl | TOCT 26104-89 B
gacTu 0€30MacHOCTH.

Hwke npuBeensl mapaMeTpsl Oe3omacHocT u3aenus (Tabmuma 7).

Tabnuna 7. [TapameTpsl 0€30IIaCHOCTH H3ICIHS

HaumeHoBaHue mapamMerpa 3HavyeHue

3J’ICKTpI/I‘-I€CKa5I HpO‘-IHOCTB N30JIAIUN:
MEXy KOHTaKTaMHU CETEBOTO IMUTAHUSI, HE MEHEE 1,5 kB

MEXy HH(POPMALIMOHHBIMU HETSIMA U KOHTAKTOM 3a3€MJICHUS 500 B

ComnpoTuBiieHHE  U3OJSIIUU  JJEKTPUYECKM  HE  CBSI3aHHBIX  Ilenei
OTHOCHUTEJNILHO JIPYT Apyra:

B HOPMaJIbHBIX YCJIIOBUSX IPUMEHEHUS, HE MEHEe 20 MOwMm
npu Temmeparype 60 °C u Bnaxnoctu He Oonee 80%, He MeHee 5 MOwM
npu temneparype 30 °C u Bnaxnoctu 95% , HE MeHee 2 MoMm

2.2.7 HapexHocTb

W3nenue sBIsieTCS BOCCTAHABIMBAEMBIM M YIOBJICTBOPSICT TPEOOBAHHSIM [0 HAIACKHOCTH
cormacHo ['OCT 27.003-90. Huxe npuBenens! napamerpsl HagexHoct (Tabmuna 8).

Tabmuna 8. ITapamMeTpbl HaZIECKHOCTH
HaumenoBanue mapamerpa 3HavyeHue
Cpennee Bpems HApaOOTKH HA OTKa3, HE MEHEe 30000 4

Cpok cimyx0bl, HE MEHEE 12 ner



2.3 Cocmas u3odenus

W3pnenne mOCTpOEHO MO MOIYABRHOMY TPUHIUIY, OOECIEYMBAIOIIEMY BO3MOXHOCTH
ONTUMAJIFHOW KOH(PUTYpalUU [Js KOHKPETHBIX MPOEKTHBIX PEUIeHHH aBTOMAaTU3HPOBAaHHON
CUCTEMBI.

B cocTaB n3nenust BXOIAT:
e anmaparHblil 010K (cM. 1. 2.3.1);

® TIPUKIAIHOE IPOrpaMMHOE obecrieueHue (cM. 1. 2.3.2).

2.3.1 AnnapaTHbIn GnoK

KoHCcTpykTHBHO amnmapaTHblii OJIOK BBIMOJIHEH B MeTaJUIMYeckoM Kopiyce. OOmuil BuA
amnmapaTHoro 0J10ka, cM. PucyHok 2.

Pucynok 2 OOmuii BU anmnapatHoro 0JI0Ka U3IeIus

Hwke npuBeen 06a30BbIii coctas ammaparHoro 6yoka (Tabmuma 9).

Tabnuna 9. ba3oBelit cocTaB anmaparHoro 0J0Ka
N nn HanMeHoBaHHe H3eINA Exa. usm Koia-Bo
1 [Tnara TTMK-16YM (ABBJ1.468212.016) T 1

Bun nmanenu anmapaTHOro 0J10Ka ¢ 2JIEMEHTaMH TMOIKIIFOUCHHS ¥ HHAUKAIMK cM. PrucyHok 3.



CeeTtogunoapl
MHAMKaumm paboThbl Mutakve
TEPMUHANbLHOTO
moaynsi
RS-485
B 4 Bbixoapb! Bbixogp!
bIXOAbI bIXOALI TeneynpasneHus 9-12| Teneynpasnexus 13-16
Teneynpasnexus 1-4 TeneynpasrneHus 5-8 I L

PI/IcyHOK 3 BI/IZ[ MaHeJn anmnapaTHoro 0JI0Ka C DJIEMEHTAMK MNOJKJIFOUCHHA U HHAUKAIIUN

Huxke MMPpUBCIACHA I/IHq)OpMaL[I/I}I 0 BO3MOXHOCTAX HUCITIOJIB30BaHUA IMOpTOB n3acians
(Tabauma 10). Madopmanus 06 0COOEHHOCTSIX TMOAKIIOUCHHS YCTPOMCTB MpHBeaeHa B 11.2.4.3.

Tabnuna 10. Mcnonp30Banue mopToB

Tun nopra/Bxona  Bo3MoKHOCTH MOAKIIOYEHHS YCTPOICTB

RS-485 Master-ycrpoiicTBo
Boixomsl VYnpasnsieMble yCTPOMCTBA
TCJICYIIPABJICHUA

Onucanne Ha3HAYCHUST KOHTAKTOB JiJIs TopTa RS-485 ammapaTHoro 6710Ka MPUBEIEHO HIDKE
(TaGnwuma 11).

Tabauua 11. HasnaueHue koHTakTOB mopToB RS-485

MapxkupoBka Ha3nayenue

G 3eMIIs

R BbIBOJI pe3uctopa 120 Om, coeauHEHHOTro ¢ BXoA0M A
B WHBEPCHBIN auddepeHnaaIbHbIN BX0T

A npAMoi TudepeHaIbHbIN BXOT

Wznenue umeeT 4 rpynibl KOHTAKTOB JUISI MOIKIFOUYCHUS YIPABISEMbIX yCTPOUCTB. Onucanue
Ha3HAYCHHUS KOHTAKTOB Ka)XKI0W TPYIIIbI MPHUBEICHO HUXKE
(Tabnwuma 12).
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Ta6muma 12. Ha3HaueHne KOHTaKTOB JUCKPETHBIX BBIXOJIOB

Onucanue Ha3nayenue
I'p1 I'p.2 I'p.3 I'pd4
1 5) 9 13 Brixon 16 TMCKpPETHBIX BBIXOAOB NpEIHA3HAYEHbI IS
TEJEeYIpaBJICHUsI BbIPAOOTKH CUTHAJIOB KOMMYTallUH.
2 6 10 14 Brixon BreIxomHol 3JIEMEHT KakIOro M3 KaHaJIOB
TeJeyNpaBIeHUs] TEIEYNPaBIE€HUS — HOPMAJIbHO Pa30OMKHYTHIE
3 7 11 15 Brixon KOHTaKThI pese. KoMmMyTupyeMoe HarpsikeHue
teneynpasinenuss 240 B, 5 A mepemennoro toka / 28 B, 5A
4 8 12 16 Brixon IOCTOSTHHOI'O TOKA.
TeJeynpaBlIeHUs

BrimonHsieTcs: cBeTOAMOAHAS MHAUKAIMS peKuMa padoThl u3nenus. B cnenytomieit Tabnue ass
BCEX TPYIIl CBETOAMOAOB MPUBEACHO COOTBETCTBUE COCTOSHUN U KOJOB, MCIOJb3YEMBIX IJIsS
WHIUKAIIAH.

Tabauna 13. Maaukamus pekuMOB pabOThI H3ICIIAs

N nmn HammenoBanme Tun Kona CocTosinue
rpynnbl CBETOAMOAA COCTOSTHUS
CBETOHOI0B HHINKAIUHA
HHINKAIAA
1 CseToanon Kontposnb Muraer ¢ Hopmanbhas paboTa u3aenus
HHAUKANUN PadoThI 4acTOTOU
H3aeJaus 1T

Beikimrouen | COoii B pabote

2 CseToanon [Tepenaua Bximrouen [Tepenaua JTAHHBIX oT
HHAUKAIUA PadoThI KoHTposuiepa no RS-485
nopra
Briximrouen  Ilepenaua JAHHBIX HE
BBIMTOJTHSIETCS

2.3.2 MNpuknagHoe nporpammHoe obecneyvyeHue

[Tpuknagnoe IIO  wu3menus mnpenHa3HAaueHO s BbIpAOOTKM  BBIXOJHBIX — CHUTHAJIOB
TEJIeyNpaBlIeHUs] U CcBs3u ¢ Mmaster-ycrpoiictBoM. [lpuxiagnoe IO u3nenus obGecrieumBaer
(YHKLIIMOHMPOBAHUE W3JENUS B COOTBETCTBMM C IapaMeTpaMH, 3aJaHHBIMH IPU MOATOTOBKE
U3JIeNUs K SKCIUTyaTallud Ha KOHKPETHOM OOBEKTE.

[Tpuxnannoe mporpaMMHOE oOOecledueHne W3AeNusl YCTaHABIMBAETCA HAa MPEIIPUSITHU-
U3TOTOBUTEE.



2.3.3 Apxutektypa AC

ApXHUTEKTYpa CUCTEMBI HUKHETO YpOBHA cM.PucyHok 4.

KaHnan cBsAsun
Ethernet, GSM,
GPRS, EDGE, CDMA,
Wi-Fi, pagnokaHan FM,
BreezeACCESS

PucyHnok 4 ApXuTekTypa CUCTEMBbI, HH)KHUI yPOBEHb

2.4 Ycmpolcmeo u paboma

W3nenmue  mpencraBiser  coOOW  CIENUATM3UPOBAHHBIA  OJHOIUIATHBIA ~ KOHTPOJLIED,
aI[aHTI/IpOBaHHEJﬁ AJid  BBIIIOJIHCHUSA 3aad YHOPaABJICHUA BHCIIHUMHU CHUJIOBBIMH ILCIISIMU
00bekToB. M3nenme oOpabaThiBaeT MO 3alaHHOMY QJITOPUTMY KOMaHJBI Master-ycrpoiicTea u
YIpaBJIACT BKJIIO‘-IGHI/IGM/BBIKJHO‘-IGHI/IGM MOIIIHLBIX pCIIc.

W3nenve mpeaHazHAYEHO IS SKCIUTyaTallid B KPYIJIOCYTOYHOM HEMPEPBIBHOM pexume. B
00CTyKUBAaHUU U3/ HEOOXOJUMOCTH HET.
2.4.1 Pexxumbl paboTbl uspgenus

Texnuueckue cpenacrBa wu3Aenuss (GYHKIUOHUPYIOT TMOJA  YIPaBIE€HUEM TMPHUKIATHOTO
nporpaMMHOro obecreueHus. B 3TOH cBs3M  peXuMBbl  pabOThl  U3JENUS  TOJHOCTBHIO
COOTBETCTBYIOT peKHMaM paboThl, yCTaHOBJICHHBIM Ha ypoBHE npukiagHoro [10.
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2.4.2 BzaumopgencTBue coCcTaBHbIX YacTen nsgenvs

B3anMopeiicTBrHe COCTaBHBIX YacTel M3ACNUS OCYIIECTBISETCS MO YIPaBICHUEM MPUKIIATHOTO
MPOrPaMMHOTO O0ECTICUeHUSI.

2.4.3 BsaumogencTeue ¢ Apyrumm usgenusimu, Bxogsawmmm B coctas AC

BsaumoneiicTBue u3nenus ¢ APyruMH 0OBEKTaMH M YCTPOMCTBAMHM, BXOASAIIUMH B cocTaB AC,
OCYILECTBIIICTCS TyTEM UX 00BbEIMHEHHS B UHPOPMALIMOHHYIO CETh.

[Tepeuens ykazaHHBIX 00BEKTOB MpUBE/eH B 1. 2.1.5.

2.4.3.1 TloacoenuHenue k master-ycrpoiicrBy

[Moncoenuuenne master-ycrpoiicTea NPOM3BOAUTCA K IOCIEAOBAaTEIbHOMY HHTep(eicy
RS-485. MoHTax CBS3HOW JIMHWHM OCYIIECTBIISIETCS KPEIICHUEM CBSI3HOTO KaOessi Ha KJIEMMBI,
mapkupoBanHele A u B. Ilpu mnoaxmouenun wucnonsdyercs poszerka tuna EC350V-04P,
BXOJISIIAsT B KOMIUIEKT MTOCTaBKH.

Buumanue! Eciau npu nonkimodeHnn Master-ycrpoiicta ucmonb3yeTcs kadenb JUIMHON Oosee
3 M, HEOOXOUMO JIOTIOJIHUTEIBHO TOJICOSANHUTE cornacyromuii pesuctop 120 Om Ha oboux
KOHIIaX JIMHHUH.

Jns monkimrodeHus K wM3Aenwi0 Master-ycrpoiictBa ¢ uHTepdeiicom RS-422 nHeoOxommmo
00BeIMHUTH B pa3beMe Mmaster-ycrpoictBa BoiBoIbl A ¢ Y, B ¢ Z. Cxema moakioYeHus K
u3enuto master-ycrporictsa ¢ uarepdeiicom RS-422 cm. Pucynok 5.

TK 16L TMY16

A

2

Pucynok 5 Cxema noakimoucHus Kk RS-422

JI1s mONKITIOUEHUsT MCTIONB3YeTCsl 2-X KUJIbHBbIN Kadesib THIIA BUTAas Mapa KaTeropuu 5 u
BBIIIIE.

Wurepdeiic RS-422/485 master-ycTpoiictBa mo3BOISET 00BEAMHUTH 10 32 KOHTPOJIEPOB Ha
ONHOM JuHUM CBsi3u. OrpaHvYeHHE KOJUYEeCTBA KOHTPOJUIEPOB 0 32 CBsA3aHO C
HEO0OXOUMOCTBIO TOJIEPKUBATh CKOPOCTh OOMEHa C KaXKIbIM KOHTPOJUIEPOM Ha YPOBHE HE
MEHEe OJJTHOT'O COOOIICHHUS B CEKYHY.

2.4.3.2 CeteBoii agpec KOHTpoJLIepa

CereBoll azpec — 3TO YHUKJIbHBIII HOMEpP, Ha3HAYaeMbli KOHTpoJuiepy B ceTH. Kakiwiii
KOHTpoJIIep, GyHKIIMOHUpYIOmUKA B pamkax omHou cetu MODBUS, nomken mmeTh ceTeBoi
anpec. CereBoii azapec ¢opmupyercss u3 0a30BOro ajgpeca KOHTPOJUIEpa, K KOTOPOMY
no0aBiseTCsl UHIMBUYaIbHBI HOMEpP KOHTPOJLIEpa.
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MNUK-16YM1 PyKOBOACTBO MO 3KCnJyaTauum

Ba3oBelii azpec KOHTpoJulepa MpPOIIMBAaETCS B OSHeproHezaBucumoin mamsata (EEPROM)
KoHTpoJutepa. WuauBuayanbheiii HOMep KoHTposuiepa (0-3) dopmupyercs mnpu ycTaHOBKE
COOTBETCTBYIOIICH KOHHUTypaluu TexHomoruueckux mnepemsrdek (JP1, JP2) Ha mare
koHTposutepa (Pucynok 6). YcraHaBinuBas NEPEMBIYKH, MOXHO 3a/IaTh YEThIpE Pa3IMYHBIX
ajzipeca mpu OJTHOM 0a30BOM azpece. MoXeT OBITh HCIIOJIE30BAHO JI0 YETHIPEX KOHTPOJIIEPOB C
onuHaKoBoi npommskoii EEPROM.

Buumanmne! [Ipenanpusrre-u3roroBuTe b yCTaHABIMBACT 0a30BBIN aapec KOHTPOJIIEPA, PAaBHBIM
40h.

Jlns moakiroueHuss K Mmaster-yerpoiictBy mo getsipex koutposuiepoB (0-3) Ga3zoBele ampeca
KOHTPOJUIEPOB MOXKHO HE U3MEHsATh. [ moaxmoueHust Kk master-yctpoicTBy Ooiiee d4eThlpex
KOHTPOJUIEPOB HEOOXOIMMO HM3MEHHTH 3aBOJICKME YCTAaHOBKM 0a30BOT0 aapeca Ui TPYII
KoHTpoJulepoB 4-7, 8-11, 12-15, 16-19, 20-23, 24-27, 28-31. YcraHoBka 0a30BOro ajapeca
BBITIOJTHSIETCSI C TIOMOIIBI0 KoMaH 1 mpoTokosa MODBUS.

MokHO yCTaHOBUTH JIt000# 0a30BBINM aJpec KOHTpoOJUIepa B paMKaxX aJpecHOr0 MPOCTPAHCTBA
(1-256), ¢ yuerom orpaHudYeHHii Ha 0a30Bble aapeca, YXKE 3aHATHIE MMOIKIFOYEHHBIMU
ycrpoiictBamu. Hanpumep, 0a30BbIii agpec MOIKIIOUEHHBIX KOHTposuiepoB 40h, monxkiroueHo
yeTelpe KOHTposuiepa.  JIIsi YeTelpex KOHTPOJUIEPOB, MOAKIIOYAEMBIX JOMOJHUTEIBHO,
ycraHoBuTe 0a30BbIi aapec 44h. Cum. Takke pasnen 2.5.1.2.

Buumanmne! Ilocine wu3meHeHus 0a30BOTO ajapeca KOHTPOJUIEpa HEOOXOJUMO BBITIOJHUTH
nepe3anyck KOHTpoJsuiepa.
2.4.3.3 YcTaHOBKA HHIAMBUAYAJIbHOI0 HOMEpPa KOHTPoJLIepa

Jns yCTaHOBKM WHIMBHUIYQJIBHOIO HOMEpa KOHTpPOJUIEpA, IMOAKIIOUYEHHOIO K YCTPOUCTBY,
Heooxoaumo Ha mate [TMK-16YM1 ycTaHOBUTH TEXHOJIOTHYECKHUE TIEPEMBIYKH.

PI/ICyHOK 6 BI/I,I[ IJ1aThI, TCXHOJIOTUYECKUEC MTCPEMBIYKU

3A0 HIM® NPOPLIB 2019 cTp. 16/ 35




v

[TpucBoeHne KOHTpOJUIEPY MHAMBHYaIbHOIO HOMEpA MPOU3BOJAUTCA IyTEM 3aMbIKAHUS WIH
pa3mbikanus nepeMbruek JP1, JP2. 3amkHyTas mepeMbluKa COOTBETCTBYET JIOTHUECKOMY HYITIO
(0), pazomkHyTas mepeMbIuka — jorudeckoi exuuuie (1).

CooTBeTCTBHE MOJIOKEHNUS IIEPEMBIYEK UHIMBUTyaJJbHOMY HOMEPY KOHTPOJUIEpPA U AITOPUTM
dbopmupoBaHus aapeca KOHTposuiepa npuBeeH Hike (Tabnuma 14).

Tabsmma 14. YcranoBka HOMepa KOHTpoJuiepa

MapkupoBka Cocrosinue

JP1 0 0 1 1
JP2 0 1 0 1
Homep koHTpOIIEpa 0 1 2 3

Anpec Mo yMOJTYaHUIO 40h 41h 42h 43h

W3nenue moctaBisieTcsi ¢ 3aBOjia C 3aMKHYTBIMH TIEPEMBbIYKaMH, T.€. TI0 YMOJIYAHHUIO H3JICIIHE
umeet Homep 0.

2434

[Ipu moacoeqMHEHNH UCTOYHUKA MUTAHUS UCTIONb3yeTcs po3erka Tuima EC350V-03P, Bxoasimas
B KOMIUICKT TIOCTaBKH. J[JI TIOJCOCAMHEHUS K WCTOYHUKY ITHTAHUS HCIIOIb3yeTCs
MHOT'0:KMJIBLHBIH Ka0eJb ceuenneM He MeHee 0,75 MMZ ¢ JIBOMHOM M30/IIHEH.

IMoacoenunenne u3aeausi K UCTOYHUKY MUTAHUS

OnucaHue Ha3HAYCHHS KOHTAKTOB M MOIK/TFOYCHHUS MMUTAHUS alapaTHOro OJI0Ka MPUBEACHO
Hmwke (Tabmnwuma 15).

Ta6muma 15. Haznauenne KOHTAKTOB [UISI ITOAKITIOUYEHUS TUTAHUS

MapkupoBka Ha3znauenmue [BeT mpoBoxa kabdest
AC da3za unu HEUTpab Cunwnil, KOpUYHEBBIN
AC ®da3a unu HEUTpaIb KopuuHesblii, cunuit
FG 3amuTHOE 3a3emiieHue  JKento-3eneHsblit

PoseTka JJIA IIOJKJIIIOYCHUA H3ACIUA K HI/ITaIOH_Ieﬁ CCTHU OOJI2KHa obecreynBaTh COCAUHCHUC
3a3eMJISIOIIET0 KOHTAKTA CETEBOI BUIIKH C KOHTYPOM 3a3€MJICHHSL.
2.4.3.5 IloacoenuHeHue ynpapisieMbIX YCTPOHCTB

MOoOHTaXX JUHUNA CUTHAJIOB YNPABJIEHUS OCYIIECTBIAECTCS Ha KieMMbl 1-16, konTposuiepa. [Ipu
MOJICOCIMHEHUH UCTIONB3YIOTCS pasbeMbl Tuiia EC350V-04P, Bxoasiue B KOMIUIEKT MOCTABKH.
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MakcuMaibHO JomycKkaemMoe cedyeHHWe MNPOBOAHUKA 2.5 MM’ MUHMMaIbHOE CeYeHHe
OMpEIESAETCS B COOTBETCTBUU C TOKOM Harpy3KH.

Buumanmue! Ilpum moacoenuHeHnn OOBEKTOB YIpaBJICHHUS CIEAyeT 0C000 KOHTPOJIHMPOBATH
OTCYTCTBUC BBICOKOI'O HAIIPSKCHUSA HA BbIXOAAaX TCIICYIIPABJICHU.

2.5 ®yHKUuu, ebinosniHsIeMble uldenuem

N3nenue obecrieunBaeT BHIOJHEHNE TIEPEUNCICHHBIX HIDKE (DYHKITUHA:
e (OOpaboTka kKOMaH]T Master-ycrpoiicTaa.
e TeneynpasneHnue no 16-Tu kaHaizam.

Ecnu B mpouecce paboThl u3aenus BOZHUKAIOT cOOM WJIU MEpPEPhIBbI B 3JIEKTPONUTAHUH, [1OCIIE
BOCCTAHOBJICHUSI MHUTAHUS TEpe3anmyck H3CNHs MPOXOAUT aBTOMATUYECKH, C IEPEXO0JIOM K
HOPMaJIbHOMY (DYHKIIHOHUPOBAHHUIO.

IIpu otcyrcTBHHM 0oOMeHa ¢ master-ycrpoiictBoMm Oojee 15 cek MPOMCXOAUT aBTOMATHUYECKHMA
nepe3anyck U3aemus.
2.5.1 O6paboTka KOMaHg Mmaster-ycTtponcrea

B kauectBe Slave-ycrpoiicTBa KOHTpOJIEp OTBEYAeT Ha 3alpoChl CETEBOro Master-ycrpoicraa.
O6men npousBoauTtes no nporokosry MODBUS RTU.

HcnomHenne KOMaH[ TEJIEYNPaBICHNs IPOU3BOAUTCS B CICAYIOIIEM OPSIKE:
e [IpoBepka npuUHATON KOMaH/bl HA OTCYTCTBUE OIMIMOOK.
e KoHTpoab cocTosiHMS aKTUBU3UpYyeEMOro kaHaia TY.
e lcnosHeHne KOMaHABI.
e [Ilepenaua cooOmieHs 00 UCTIOTHEHUH KOMaHABI MaSter-ycTpoiicTBy.

B pexume RTU cooOmenue, mnocTynaromee oOT Master-ycrpoiictBa, HauMHAeTcs U
3aKaHYMBAETCS MHTEPBAJIOM THUUIMHBL. MHTepBam THUIIMHBI paBeH BpeMeHHM mepefadu 3,5
CHUMBOJIOB TIpH 33JaHHOM CKOpOCTH Tmieperaud. Eciau mpomwio Bpemsi, paBHOE HHTEpBAy
THUIIMHBL, a KaJp KOMaH/bl He ObLI 3aBEpIIEH WM HE MOCTYNWI HOBBII CHMBOJ, KOHTPOJUIEP
ountnaet kajap. Ciaenyromuil mnpuHUMaeMblii 6alT OyaeT OTHECEH K HOBOMY COOOIIEHUIO.

2.5.1.1 ®opmat kagpa

®opmar kaapa nporokoaa MODBUS RTU npusenen Hinke (Tabmuma 16).

Ta6muua 16. dopmar xanpa nporoxoiaa Modbus RTU
Anpec Koxa xomanabl  JlaHHbIE KonTpouabHasi cymma
1 Gaiit = 1 GaiiT N GaiiT (10 252 GaiiT) 2 GaiiTa (CRCL, CRCH)

[Tone Anpec B 3anpocax U OTBETax COACPKUT ajpec Slave-ycrpoiicTsa.
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B mone Koa komanabl comepxutcs uHPoOpManus O TOM, Kakoe IeHCTBHE HEOOXOIUMO
BBIIIOJIHUTH KOHTPOJLIEPY.

B none lanuble comepkutcs nHGopMaIus o napamerpax, UCIOJIb3yeMbIX B 3ampocax Mmaster-
YCTpPOMCTBA U B OTBETAX KOHTPOJLIEPA.

B none KonTpoJibHasi cymMMa coJIep>KUTCSl KOHTPOJIbHAsA CyMMa Kajipa.

2.5.1.2 Peructpsl KOHTpOJJIEpa

B mporecce oOMeHa MOXHO ONEPUPOBATH BOCEMHAIATHIO JBYXOAWTHBIMU DPETHCTPaAMU C
aapecamu 0010h-001Fh, 0024h, 0025h.

B nByx0aiTHBIX peructpax KoHTposuiepa ¢ aapecamu 0010h-001Fh comepskutcst mudopmarus o
pexxuMe paboThl BBIXOJIOB TEJICYNpaBleHHs (MMITYJIBCHBIH PEXHUM PaOOThl MM TTOCTOSHHBIN
curHain). B uMIynbCHOM pekuMe padOThl Ha BBIXOJ KaHala TEJICYNpPaBICHHUS IONACTCS
OJIMHOYHBII UMITYJIbC, JNTUTELHOCTh KOTOpOro KpatHa 10 mMcek.

B peructpe ¢ agpecom 0024h B kaxkmom Ourte comepKUTCs MHGOPMAIMS O TOM, JOJDKHO JIH
BBITIOJHATLCA IO COOTBETCTBYIOIICMY KaHAJTYy UMITYJIbCHOC TeneynpaBneHHe:

1 — BBIIONTHSAETCS UMITYJILCHOE TeJIeyTpaBICHHE;
0 — BBITIOTHSIETCS TEJNEYIPABICHUE C IOCTOSIHHBIM CUTHAJIOM.

B peructpe ¢ agpecom 0025h B kakqoM OuTe coaepKuTCsA HHOOPMAIIHS O TEKYIIEM COCTOSTHHU
JaHHOTI'O KaHaJIa TCIICYIIPABJICHU. 3HaueHne CUrHaia Ha BBIXO€ COOTBCTCTBYCT:

1 — 3aMKHYTBIM KOHTaKTaM pere;,
0 — pa30MKHYTBIM KOHTaKTaM peJie.

B crnenyrorneii Tabuie (Tabmuma 17) nmpuBeieHo onucaHHe PETUCTPOB KOHTPOJLIEPA.

Tabauna 17. Onucanue perucTpoB
Anpec peructpa Ha3zHadyenmne, KOMMeHTApHid

0010h — 001F Pexxum paboThl BEIXOIOB TEJICYITPaBICHUS.
Mutagmuit HUOJ aipeca perucTpa COOTBETCTBYET HOMEPY BBIXO/A.

Ecnmu comepxumoe perucrpa OTIUYHO OT HYJs, TO KaHajd paboTaeT B
HMITYJIbCHOM pexuMe. JUIMTEIbHOCTh UMITYJIbCAa PaBHA COLECPKUMOMY
peructpa * 10 mcek.

0024h Macka wumnynbcHbix Teneymnpaenenuit: 16 our cr. (kaHanel F-8),
ML (kaHaisr 7-0)

0025h Texyume Teneynpasnenus: 16 our cr. (kanansl F-8), mi.(kananst 7-0)

OnnoGaiitHeie peructpsl EEPROM ¢ agpecamu 8000h-8005h conepikatr wnHpopmanuio o
HaCcTpOMKax KOHTpoJLIEpa.
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Tabnuna 18. Pacnpenencane nmamsatu EEPROM
Anpec Hasnavenme, KOMMeEHTAPHI [3aBofckas npolumBkal

8000h  ba3oBblii agpec KOHTpOILIEpA. [40h]

Ilpumep komaHa /s uU3MEHeHUs 0a30BOro ajpeca
koHTposuiepa ¢ 40h Ha 44h:

4011 FO 7C
40 06 80 00 00 44 AF 28

(CRC BbIaeneHO KUPHBIM MIPH(GTOM)

8001h 3anepxka Ha mepemauy (Mc). [02h]
8002h MakcumainpHas nay3a MeX,y CHMBOJIAMHU TIPH IpueMe (Mc). [05h]
8003h MakcumaabHOE BpEMS OTCYTCTBHS CBSI3HM 10 BBITOJHCHHS [OFh]

nepe3arpys3ku KOHTposuiepa (Cex).

8004h  Ckopocts oOMeHa: [17h]
Baud Rate= FOSC/(16(X+1))

8005h  ITapamerpsl mopTa CBA3M: [E]
Even-E
Odd-O
None-N

2.5.1.3 Omnucanme KOMaH.

KonTtpomnep momnmepxkuBaer cnepyromue komannast MODBUS: 01, 03, 05, 06, 15, 17. B
CIIeAyIONIeH TabIrIle MPUBEACHO ONMCAHNE OAIepKiuBaeMbIx Koman (Ta0muima 19).

Ta6imua 19. Onucanne xomang MODBUS

Kon Ha3zunauyenue Hcnoan3zoBanue

KOMAaH/IbI

01 Yrenue craryca YreHue TEKYLLETO COCTOSTHHS BBIXOJIOB
BEIXOJIOB TeJICYIIPABIICHUS.

03 UreHue perucTpon UreHne TEKyIUX 3HAYEHUH PETUCTPOB.

05 YcraHOBKA €IWHUYHOIO YCTAaHOBKA  COCTOSIHHMS  €QWHHYHOTO  BBIXOIA
BbIxo#a TY teneynpasienus ON/OFF.

06 3anuch B €IUHUYHBIN 3amuch HOBOTO 3HAYEHUS B €AMHUYHBIA PETUCTD.

perucTp
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Kon Ha3zunauyenue Hcnoan3zoBanue

KOMAaH/BI

15 YcraHoBka HECKOIBKHX Y CTaHOBKA COCTOSIHUS HECKOJILKUX
MMOCIEI0BATENbLHBIX MOCJIEIOBATEBHBIX  BBIXOJOB  TEJICYIPABICHUS
BeIX0oz0B TY ON/OFF.

17 Bampoc  Tuma  Slave- 3ampammBaeTcs THI KOHTpOJUiepa. B OTBeTHOM
yCTpOHCTBA coobmieHUU B mojie JlomoJHUTe/JbHbIe JTaHHbIE

nomerniaetcss ASCII crpoka. ®opmart ctpoku: “”,0

Buumanue! Ilepen mnomadeir aw000il ynpapiasiiomeil KOMaHAbI He00XOAMMO IMOIATH
xomanay 17. Hanpumep, 40 11 FO 7C (CRC BbineneHo KUpHBIM pUPTOM).

[Ipumepsbi:

Komanpaa 01. UteHne TeKyIIero COCTOSIHUS BEIXO/IOB.

KonTposnnep numeer 16 nuckpeTHsix BbIxoA0B. Hymepanys BbIX0I0B HAUMHAETCA € HYJIsA. AZipeca
BeixonoB 00-OF. Hampumep, B paznene otBera Januble conepxutcs 3Hadenue CD 05h (1100

1101 0000 0101 B OGuwnaproM kojme). Hmrke moka3zaHo, KakWe COCTOSHUS OYIyT CUMTaHBI C
KaKI0ro BbIX0Ja B JAHHOM ITPUMCEPE.

burt: 110011010 0 00 0 101

N Beixoma: 7654321015141312111098

®opmart 3anpoca IIpumep ®opmaTt oTBeTa IMpumep
Anpec KOHTpoJIepa 40h Anpec KOHTpoJIepa 40h
Komanna 01h Komanna 01lh
HavaneHsrit agpec (cT.) 00h Cuetunk OalT 02h
HauanbHbriit agpec (M) 00h (00-0Fh) Mannbie BoixomoB 7-0 CDh
Konuuaectso (cT.) 00h Jlannbie BbIxoa0B 15-8 05h
KonmyectBo (Mi1.) 10h (01-10h) CRC

CRC

Komanna 03. 3ampoc conepkaHusi HENPEPBIBHOTO OJIOKa 2 JBYXOAMTHBIX PETHCTPOB C
HavyanpHOro anpeca 0010h. B orBeTe nanHbie nepenaroTcs kak 2 Oaiita Ha peructp (cr., Mi.). B
JTAHHOM IIpUMepE BBIMOIHIETCS YTEHHE COAEP KaHUSI IBYX PETUCTPOB.

dopmar 3amnpoca Ipumep dopmar oTBeTa IIpumep
AJpec KOHTpoJLIepa 40h AJpec KOHTpoJLIepa 40h
Komanna 03h Komanna 03h
HauanbHsriii aapec (CT.) 00h Cuerumk OalT 04h
HavanbHerit agpec (mi.) 10h (10-25h) lanusie peructpa 0010h (ct.) FFh
Kou-Bo peructpos (cT.) 00h Jannsie peructpa 0010h (mur.) FFh
Kon-Bo peructpos (mi1.) 02h Hannbie peructpa 0011h (cT.) 05h

CRC JMannsie peructpa 0011h (mr.) 40h
CRC
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Komanga 05. YcraHoBka eIMHHYHOTO BbIXxojaa Teneympasienuss B mojoxenne ON/OFF.
Hymepanus BbixonoB HaunHaeTcs ¢ Hys. Aapeca BeixooB 00-0F. CocrostHue BbIX0/1a 33/1a8TCs
B crapuiem Oaiite pasnmena Januwle. 3nauenue OXFFOO coorBerctByer mosoxxkenuio ON.
3nayenue 0X0000 coorBerctByeT mnonoxkenuto OFF. B nanHOM mnpumepe HynneBoil BbIXOX
TeJIeyNpaBlIeHNs ycTaHaBIuBaeTcs B mosioxxeHue ON.

dopmar 3amnpoca Ipumep dopmar oTBeTa Ipumep
AJpec KOHTpoJLIepa 40h AJpec KOHTpoJLIepa 40h
Komanna 05h Komanmga 05h
Anpec Bbixoma (CT.) 00h Anpec Bbixopa (CT.) 00h
Anpec Bbxoaa (M) 00h (00-0Fh) Anpec Bbixoaa (mi1.) 00h
Jannbie (CT.) FFh Jannbie (CT.) FFh
JlanHbIe (MJ1.) 00h JlanHbIe (MJ1.) 00h
CRC CRC

Komanna 06. 3anucek emuauuHOro perucrpa. B manHom npumepe B peructp ¢ aapecom 0010h
3anuckiBaeTcs 3nauerune 00 00h.

dopmar 3amnpoca Ipumep dopmar oTrBeTa Ipumep
AJpec KOHTpoJLIepa 40h AJpec KOHTpoJLIepa 40h
Komanga 06h Komanna 06h
Anpec peructpa (cT.) 00h Anpec peructpa (cT.) 00h
Anpec peructpa (MJ1.) 10h (10-1Fh) Anpec perucrpa (Mi.) 10h
(24h-25h)

Jansnsre (cT.) 00h (00-FFh) [Hauusre (ct.) 00h
Jlannbie (Mi1.) 00h (00-FFh) [Mannbie (mi1.) 00h
CRC CRC

Komanpaa 15. YcranoBka Bbixo0B Teneymnpasiacaus B mojoxenne ON/OFF. Kaxaomy BeIxomay
TEeJeyIpaBlIeHUsI COOTBETCTBYeT onuH OuT nanHbix 0-OFF, 1-ON. Hanpuwmep, B pa3aerne 3amnpoca
Jannbie comepkutcs 3nauenne CD 0lh (1100 1101 0000 0001 B Guuapuom kojme). Hmxe
MOKa3aHO, KAKUM 00pa3oM OYAyT BBICTABICHBI COCTOSHUS KaXKIOTO BBIXO/IA.

burt: 110011010 0 0 0 0 001

N Beixoma: 7654321015141312111098

®opmart 3anpoca IIpumep ®opmaTt oTBeTa IIpumep
Anpec KOHTpoJIepa 40h Anpec KOHTpoJIepa 40h
Komanna OFh Komanna OFh
Anpec Bbixona (CT.) 00h HavaneHsrit agpec (cT.) 00h
Anpec Bbixoma (Mi1.) 00h (00-0Fh) HauwanbHbIit agpec (Mi1.) 00h
Kon-Bo BbIxom0B (CT.) 00h Kon-Bo BbIxom0B (CT.) 00h
Koi-Bo BbIX010B (MJI.) 10h (01-10h) Koi-Bo BbIX010B (MIL.) 10h
CueTunk OalT 02h CRC .

Hannsie as Beixoq0B (7-0) CDh (00-FFh)
Hannbie as Beixo0B (F-8) 01h (00-FFh)
CRC
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Komanga 17. 3anpoc Tuma Slave-ycrpoiictea. B oTrBeTHOM cOOOIICHMH B  TOJE
Jonoanutenabuble faHHble omeniaercss ASCII crpoka. @opmar crpoku: “PRORYV TMU16
VXX.XX.XX",0

dopmar 3amnpoca Ipumep dopmar oTBeTa IIpumep
AJpec KOHTpoJLIepa 40h AJpec KOHTpoJLIepa 40h
Komanna 11h Komanna 11h
CRC Cyerunk 6aiT 1Ah
ASCII cTpoka
CRC

25.1.4 Coo0menus 00 ommoOKkax

04h SLAVE DEVICE FAILURE - ommubka moadyuHeHHOTO ycTpoiicTBa. OnmrbKa MosBIsSETCS,
€CIIU TI0CJIe BKJIIOUEHHUS NMUTaHWsS KOHTpoJulepa He Obuia mojmaHa komanna 17. Konrtpomep
MepeieT B IITaTHBIN PEKUM padOTHI TIOCIIE 3ampoca THUIa ycTpoiicTBa (komanaa 17).

02h ILLEGAL DATA ADDRESS - HeBepHbIl ajpec AaHHBIX (apec AaHHBIX, YKa3aHHBIA B
3ampoce Mmaster-ycrpoiictsa, HenocTymeH). beit ucnone3oBan agpec He CrelU(UIIMPOBAHHOTO
perucrpa.

2.5.2 Nepepaya paHHbIX

W3znenue obecrieunBaeT npuem/nepeaady uHbopmanuu mo kanaiay cBs3u RS-485 mo 3ampocam
master-ycrporncraa.

[Ipu mnepemaue paHHBIX 1O IMGPOBEIM HHTEpdeiicaMm BO3MOXKHBI COOM W OMIMOKH OT
Bo3ielcTBUS momex. llpm oOmMeHe JaHHBIMM € Master-ycTpoilcTBOM NPUMEHSIOTCS
MIOMEXOYCTOMYUBbIE MPOTOKOJIBI 0OMEHa, (OPMHpYIOIIME MOBTOPHBIE 3aMpOChl 10 MOMEHTa
NOJy4YEeHUsI HEMCKaKEHHON MH(OpMAaIIH.

2.6 Mapkupoeka u niombuposaHue

2.6.1 MapkupoBka usgenus

MapkupoBka ¢ 0003HaYeHHEM TOBAPHOTO 3HAKa W THUIIA BBIMOJIHAETCS Ha MepeaHe maHenu
uznenusi. Ha 3ajHel maHenu u3nenus UMeeTcss MapKUpPOBKa ¢ 0003HAYCHHEM THUIIA U3JEUS U
3aBOJICKOTO HOMEDA.

HOpTBI, Pa3bCMbl TOAKIKOUCHUA NHUTAHUA W APYTrUC OSJICMCHTBI H3ACIUA MAPKUPOBAHLI B
COOTBETCTBHH C X HA3HAYCHHEM.

MapkupoBKa Tapbl U yIIaKOBOYHOT'O MaTepHaia yaosierBopseT Tpedbosanusm ['OCT 9181-74.

2.6.2 NnombupoBaHue n3pgenus

Ha o0bexTe 3akazunka u3nenne BMOHTUPOBAHO B cnenuaibHblil mkad. [lkad mmomOupyercs
lNocnoBepuTenem npu NpoBEACHUH TEPBUYHON MOBEPKU U3IEIHs Ha 00bEKTe 3aKa3unKa.

Wznenue, ero Tapa 1 ynakoBOYHBIM MaTepHall INIOMOMPOBAHUIO HE MOJIEXKAT.



2.7 Ynakoeka

YnakoBka u3ENHs W OKCIUTyaTalldOHHOW JIOKYMEHTAIIMH YyJOBIIETBOPSIET TpPeOOBAHMSIM,
npeabsiBisiembiM ['OCT 9181-74.

2.7.1 YnakoBo4YHas Tapa

B kauecTBe ymakoBOYHOWM Tapbl MPHUMEHsSETCS MOTpPeOUTENbCcKass Tapa MPeInpHUsITHS-
MOCTaBIIUKA.

2.7.2 YcnoBus ynakoBbiBaHUA

VYnakoBka u3lenus JOJDKHA MPOBOJUTHCS B 3aKPBITBIX BEHTHJIMPYEMBIX MOMEUICHHUSIX MpU
temneparype ot mitoc 15°C go miroc 40°C u oTHOCUTENBHON BiIakHOCTH He Oonee 80 % mpu
OTCYTCTBUHM arpeCCUBHBIX TPUMECEH B OKPYKAIOIIEH cpere.

2.7.3 NopsAAOK ynakoBKuU

[ToaroToBiIeHHOE K yIAKOBKE M3/EIHE YKIAABIBAIOT B Tapy, MPEACTABISIONIYI0 COO0H KOPOOKH
u3 kaproHa rodppupoBanHoro (I'OCT 7376-89 wumu I'OCT 7933-89) cormacHo uepTekam
TPEIPUSATHS-U3TOTOBUTEIISL.

I/I3I[GJII/IG YIIaKOBBIBACTCA C IPUMCHCHUCM 3allasTHHBIX YCXJIOB U3 BOI[OHGHpOHHHaCMOﬁ IIJICHKH.

Pa3bembl, BXOAAIIME B KOMIUIEKT IOCTABKHY, YIIaKOBBIBAIOTCS B OTAEJIbHBINA 3allassHHBIN 4€XO0J U3
BOJIOHEIIPOHULIAEMOM TIIIEHKH.

Jln1g 3anonHeHust CBOOOJHOTO MPOCTPAHCTBA B YIIAKOBOUHYIO Tapy YKJIAAbIBAIOTCS MPOKIIAIAKU U3
roppupOBaHHOTO KapTOHA WIIK TIEHOILIACTA.

OKcIuTyaTallMOHHAs JOKyMEHTAlMs JOJKHA OBITh YJIO)KE€HA B MMOTPEOUTENILCKYIO Tapy BMECTE C
U3ICITUEM. Ha BEpXHUU cIou [IPOKJIaI0YHOT O Marepuaa YKJIaIbIBACTCS
TOBapOCONPOBOJUTEINIbHAS JOKYMEHTALUS. YIIAKOBOYHBIHN JINCT U BEIOMOCTb YITaKOBKH.

[MoTrpeOuTenbckas Tapa JO0HKHA ObITH OKJIeeHa JIeHTOH kieeBoi 6-70 mo T'OCT 18251-87.

Ha ynakoBouHyI0 Tapy HakJeHBaeTCsl IUCT MPOBEPKHU YIAKOBKH, COAEp ALK JaHHbBIE O H(pe
¥ HOMepe u3nenusi, GaMUINIoO YITaKOBIIMKA, AaTy YIMakoBkH, (hammmio koHTponepa OTK, naty
nposepku. Jlucr noanuceiBaeTcst ynakomukoM M kKoHTposnepoMm OTK, mocne uwero craButcs
mramn OTK.
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3 Ucnonb3oBaHMe NO Ha3HAYeHUIO
3.1 3kcnnyamayuoHHbIe o2paHUYeHusi

Okcrutyatanusi M3AEIHUs JOJDKHA IMPOM3BOAMTHCS B YCIOBHUSX, TJ€ BO3JCHCTBHE BHEIIHHX
(aKTOpOB HE MPEBHILIACT IOMYCTUMbIC 3HaUeHHs (CM. pasnen 2.2.4).

PoseTka IS MOOKIIIOYEHUS M3AENIHSA K MUTAIOMIEH CETH IOKHA OOeCIeuuBaTh COEIUHEHUE
3a3eMJISIIOIIETO KOHTAKTa CETEBOM BUJIIKM C KOHTYPOM 3a3€MJICHUS.

CymeCTBy}OT TAaKXE OrpaHUYCHMs, CBA3AHHBIC C SKCILTyaTallUOHHBIMU ITapaMETpaMU CHUCTCMBI,
Harpumep, CKOPOCTSIMU OOMEHa.
3.2 lNodzomoeka u3zdenusi K Ucrnosib308aHUIO
HSI[CJII/IC MOJIHOCTBIO I'OTOBO K HMCITOJIb30BAHUIO MO HASHAYCHUIO IO 3aBCPIICHHUU MOHTAKHBIX U
MyCKOHAIAI0YHBIX PaboT.
MoHTaxxanie 148 MyCKOHAJIaJOYHLIC paGOTBI MOT'YT MMPOU3BOJAUTHCA NpeaACTaBUTCIIAMUA
NpEaANpUATUA-U3TOTOBUTEIA, YIIOTHOMOYCHHBIMHU CCPBHUCHBIMU LECHTpaMU U MNPCACTaBUTCIIAMU
3aka3unKa, MpoLEeAIINMU Kypc 00YUeHHUs U cepTU(UKALIMIO HA TPEAIPUATHH-U3TOTOBHUTEIIE.
3.2.1 Mepbl 6e3onacHoCTHU
Bo H36e)KaHI/Ie MMOBPCIKACHUA n3aciansa CJICOyCT BHUMATCIIBHO O3HAKOMUTHCSA C
MAaHUITYJIAIUOHHBIMU 3HAKaMK, HAHCCCHHBIMU Ha YIIAKOBKY HU3CJINA.
3.2.2 O6bem n nocnenoBaTeNibHOCTbL BHELWWHEro ocMoTpa usgenus
[Ipu BHENTHEM OCMOTpPE U3AEIUS CIEAYET MPOBEPUTH:

® KOMILJIEKTHOCTb U3JIEIHS B COOTBETCTBUU C GOPMYISIPOM (TIACTIOPTOM);

o OTCYTCTBHUC BUAUMBIX MCXAaHUYCCKUX HOBpG)I(,Z[GHHﬁ;

o YUCTOTY T'HC3 A, PAa3bCMOB U KIICMM;,

o COCTOSIHUEC COCIUHUTCIIbHBIX ITPOBOAOB, Ka6eneﬁ, HepeXOI[HI/IKOB;

® COCTOSIHHS JIAKOKPACOYHBIX ITOKPBITUM U YETKOCTh MAPKUPOBOK;

o OTCYTCTBHC OTCOCANHUBIINXCS NN IIJI0XO 3aKPCIVICHHBIX MOI[yJIGfI n3aCJInA

(ompenensieTcst BU3yajabHO WIIM Ha CIyX IPU U3MEHEHHH TTOJIOKCHUSI H3IICIIHS).

3.2.3 MoHTaXx n geMoHTax usgenus

K MoHTaxy, Halmaske ¥ TEXHUYECKOMY OOCTYXHBAHUIO U3ACTHS JOMYCKAIOTCS JIUIA, UMEIOIe
KBJIM(UKAIIMOHHYIO TPYMIY MO 3JEKTPOOE30MacHOCTH HE HMXKE TPEThEW, MPOIIEIIINe KypC
00y4YeHHsI U TIOJTYYMBIINE COOTBETCTBYIOIIEE YIOCTOBEPEHHUE.

MonTax w3aenus JODKEH MPOU3BOAUTHCS B TOMEIICHHUSIX MPOMBINUICHHBIX MPEATPUSITHH,
UMEIONNX aTtMocdepy, He COACPKAIIYI0 XHUMHYECKH AKTUBHBIX M arpecCUBHBIX TapoB U
TOKOITPOBOIAIICH TBIIH, C COACpPKAHUEM IBUIH He Ooiee 3 MF/M3, B MeECTax, 3allMIIEHHBIX OT
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NPSMOTO TIOTIAJAaHUsI COJIHEYHBIX JIydeid, BOABI. THIIMYHBIM, HO HE OO0S3aTENbHBIM, SIBISCTCS
pasMCIICHUC n3acins B CIICINAaJIbHOM mKa(by 3HeKTpOHI/ITaHI/Ie n3aciansa JOJI?KHO
OCYIIECTBIISITHCS OT CETH MIEPEMEHHOTO TOKa C HOMUHAJIbHBIM HarpsikeHuem 220 B.

JlomyckaeTcsi yCTAaHOBKAa M MOHTaXX W3JIEJHsI BHE MOMEIICHUS B CHEIUAIBLHO 00OPYIOBAaHHOM
IbLJIE U BIIArOHENIPOHULIAEMOM HIKady.

Kopmyc n3nenus npegHasHaueH sl HACTEHHOTO MOHTaka i MoHTaxka Ha DIN penbe (35 mMm).
Jns ycranoBku uznenus Ha DIN penbc B KOMIUIEKT MOCTABKH BKJIFOYAKOTCS JOTOJHUTEIbHBIC
KpENEeKHBIE JIEMEHTHI (OMIIMOHAIBHO), CM. PHCYHOK 7.

Pucynok 7 Kpenexxnbie aeMeHTHI st ycTaHOBKH Ha DIN penbe

[Tocie MoHTaXxa U3/1eTUs K HEMY TTOJIBOJIAT KaOesin BHEIIHUX MOAKIIOYEHUH. MOHTaX ITPOBOJIOB
Kalenell OCYIIECTBIISICTCS BHHTOBBIMH 3a)KMMaMu. PacroliokeHne W Ha3HAaYeHHEe KOHTAKTOB
COCTMHUTEIICH U CXEMBI IMOIKIIIOUYCHUS BHEIITHUX YCTPOWCTB MPUBENICHHI B 11. 2.4.

Buumanue! Kopmyc uznenus 3a3emisTe He TpeOyercs.

3.2.4 MNMapameTpupoBaHue usnenus

HpeI[HpI/IHTI/Ie-I/IBFOTOBI/ITe.HB BBITYCKACT KOHTPOJJICp CO CIACAYHOINNMHU TICPBOHAYAIIbHBIMU
yCTaHOBKaMH, 3anporpammupoBaHHbiMi B EEPROM:

e 0a3oBbIit aapec KoHTpOsLIepa — 40h;

e ckopoctb 9600 601, 8 6ut, even, 1 cror;

e 3aJep)KKa Nepeaun 2 MCek;

¢ MAaKCUMAJIbHO AOIMyCTUMad May3a MCKIAy CUMBOJIAMU ITPpHU IPHUEMC 5 Mcek.

[Ipu BBOAE B AKCcITyaTaiuio B coctaBe AC u3nenue MoUIeKUT apaMeTPUPOBAHUIO (HACTPOIKe
Ha paboTy B cocTtaBe cucremsl). [lapameTpupoBaHue H3JENMs MOXKET BBIIOIHATHCS IOCIHE
MOHTaXKa U3/IeHsI.

[TapameTpupoBanre W3AEHHS JOHKHO OCYIIECTBIATHCS IOATOTOBJIICHHBIM TEXHUYECKUM
IEpCOHATIOM  IYCKO-HaJIaJOYHOW  OpraHM3alluH, BIAACIOUIMM  HaBBIKAMH  pabOTBl €
BEIUHCIIUTEIbHON TEXHUKON U 3HAKOMEIM ¢ 3amauyaMu AC.

[Ipu mpaBWIILHOM MOHTaXX€ M TapaMETPUPOBAHMU H3JENIME HauuWHaeT paboTy cpaszy mocie
BKJIFOUYCHUS (TTOJaYM MHUTAHMSA) U HE TpeOyeT MOMOJHUTEIbHON Hanaaku. B ciydae ommOoOK,
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JOTIYIIEHHBIX MPU MapaMeTpUpPOBaHUM, MOXKET MOTpeOOBaThCS HEKOTOpas HanagouyHas paboTa,
CBsI3aHHAsI C yKa3aHUEM IIPABWJIBHBIX IapAMETPOB.

3.3 Ucnonb3oeaHue usdenus

W3penue 3amyckaeTcss aBTOMATHYECKHM IMPU I0Jla4y€ HA HEr0 HOMHHAJIBHOTO HAIMPSKEHUS
nuTanus. M3aenue pabotaer aBToMaTrHdecku, 6€3 BMemaTeaIbCcTBa onepaTopa. [Ipu HopMarbHOM
(GYHKIIMOHUPOBAHUH HM3ETHUsl CBETOAMOAHBIN MHANKAaTOp KOHTPOJIb MUTAaeT ¢ 4acTOTOW OIUH

pa3 B cekynny. Unnukarop Ilepemaua cBeTUTCsS mpu Iepenade NaHHBIX OT KOHTpoJuiepa Mo
RS-485.

Metponoruueckue XapaKTepUCTUKUA W3AETUS OMNPEIENAIOTCS BCTPOEHHBIM IMPOTPaAaMMHBIM
obecrieueHneM, XpaHSIIIMCS B SHEPrOHE3aBUCUMON MTaMSTH.

[lepBuuHasi MeTpoJOTHYECKass TOBEPKA IMPOU3BOJUTCS HA TMPEANPHUATHU-U3TOTOBHUTENE TPHU
BI:IHyCKe N3 CIIUA. HepBI/I‘IHaH HOBepKa NU3CJIINA HA MECTC BKCHHyaTaLII/II/I HpOI/IBBOI[I/ITCH B
coctaBe AC no yTBepKIEHHON METOAUKE.

[leproauueckas moBepka M3JENHS Ha MECTE SKCIUIyaTaluu mpou3Boaurca B cocraBe AC ¢
MEXIIOBEPOUHBIM MHTEPBAJIOM YETBIPE roja.

(DYHKI_[I/IOHaJILHBIe BO3MOXHOCTH HU3ACTIUA (I/ICHO.HBBOBaHI/Ie n3gciima 110 Ha3Haqumo)
obecrieunBaroTcs mpukiaaaabiM [10.

3.4 Mepbi 6ezonacHocmu

B xoxe skcmutyatanuy u3enus nepcoHaly HaJJaeKUT UCHOIHATh PEKOMEHALUH, U3TI0KEHHbIE
B «[IpaBunax TeXHUKM 0€30MaCHOCTHU MPH SKCIUTyaTallMU JIEKTPOYCTAaHOBOK MOTPEOUTECIH.

3anpemaercs paboTra ¢ M3ACIUEM JIMIaM, HE CIOABIIUM 3a4eT IO TEXHUKE OE30MacHOCTH B
YCTaHOBJICHHOM TOPSIIKE.

3amnperiaercss IPOU3BOIUTH Kakue-I11n00 paboThl HAa HE3aKPETUIEHHOM U3/ETUH.

Kareropuyeckn 3amnperaercsi oJcoeAMHEHUE (OTCOSANHEHNE) BHEITHUX AIEKTPUUECKUX LIETeH
IPY BKIIFOYEHHOM 3JIEKTPOIMTAHUY U3/IENHUS.
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4 TexHU4Yeckoe obcnyxunBaHue
4.1 TexHu4eckoe obcnyxueaHue usdenus

Pexomenayercs mepuoauyueckoe AUCTAHIIMOHHOE HaOMIoJeHHue 3a PaboTOCTIOCOOHOCTHIO
W3JIENHNSL, JUISl YETO UCTIONb3YIOTCS MpOorpaMMbl BepxHero ypoBHs AC.

PexoMeHnnyercst nmepuouueckd MPOBOAUTH BHEIIHUI OCMOTP U3MEJHUS U MPOBEPKY COCTOSTHUS
COEIUHUTENLHBIX KaOeaeld M KOHTAKTOB KIEMMHBIX COEQUHEHUN BHEIIHUX ILENEd U Leei
nutanus. He nomyckaeTcs OKMCIeHUs MPOBOJIOB U METAJUIMYECKUX JI€Talleld KIIEMMHHKOB.

[Ipn BHemHEM OCMOTpE PEKOMEHYETCS MPOBEPUTH: OTCYTCTBUE MEXAHMUYECKUX NOBPEXKACHUN
KOpIlyca M pPa3beMOB, OTCYTCTBHE CJIENOB KOPPO3UH, OTCYTCTBHE IOPBIBOB M IIOPE30B Ha
COCMHHUTENBHBIX KaOemsiX, HaJIe)KHOCTh KPETIJICHUS U3CIIHSL.

[Ipu HEeoOXoauMOCTH 3aTSHYTh BUHTOBBIE COEIMHEHHUS, YCTPAaHUTh MOBPEXIEHUs Kabenell u
HapyIlIEeHNE U30JISLUU MPOBOJIOB OT IaTYMKOB U BHEIIHUX YCTPOMCTB.

4.2 Cocmae u keanugukayusi nepcoHarsna

Bce BuabI paboT ¢ U3enueM JOHKHBI IPOU3BOIUTHCA aqMUHUCTpaTtopoM AC. AIMHUHUCTpATOP
MOKET MPOTH o0ydeHne u 00s3arenbHylo cepTudukaiuio Ha kypcax 3A0 «HIID [Tpopris».

4.3 [Mpoeepka pabomocnocobHocmu usdenus

IIpu npoBepke pabOTOCIIOCOOHOCTH W3AETHs MPOBEPAETCS KayecTBO CBs3M ¢ Master-
YCTPOMCTBOM U MPAaBUIBLHOCTD YIPABIEHUS MOIKIIOYCHHBIMU O0BEKTAMHU.

Kputepuem kauectBa CBSI3U SBISIETCS KOJTMYECTBO YCHEIIHBIX OOMEHOB.

Ecnu pe3ynpTaThl MPOBEPKH HEYAOBIETBOPUTENIBHBI, HEOOXOAMMO OINPEACTUTh HPUYUHY
HEHCIIPaBHOCTH (IOBPEXICHNUE Kabels, HeBEepHOEe MapaMeTpHpOBaHUE, OTKA3 M3JIENUs U 1p.) U
IPUHSTH MEPHI IO YCTPAHEHUIO HEUCTIPABHOCTH.

4.4 TexHu4yeckoe oceudemesibcmeosaHue

Uznenue, skcrutyatupyemoe B coctaBe AC, MOUIEKUT OIUIOMOMPOBAHUIO YIMOJTHOMOYEHHBIM
MpeACTaBUTENEM 3aKa3unuKa ¢ MOMEHTa BBOJIa CUCTEMBI B JICHCTBHE.

OnmomMOupoBaHHOE H3JIeIIne ITOIJIEIKUT MEePUOTUIECCKOMY OCBHETEIHCTBOBAHUIO
YHOJIHOMO‘-IGHHBIMI/I Hpe,Z[CTaBI/ITeJ'DIMI/I 3a1<a3q1/11<a Ha Hpe,Z[MeT COXpaHHOCTI/I H.HOM6.
ITepuoauyHOCTD OCBHJIETEIILCTBOBAHUS onpeaeIsieTcs 3aKa34ynKoOM. Pe3ynbTaThl
OCBHJICTEIIHCTBOBAHMS MOTYT (PUKCUPOBATHCS B (hopMyJsipe (MacnopTe) U3AeIHsl.



5 TeKywmn peMoOHT

W3penue moanexuT PEMOHTY, €CIM OHO HE COOTBETCTBYET 3asiBIICHHBIM METPOJIOTHYECKUM
XapaKTepUCTUKaM. PEeMOHT wu3aenusi MPOM3BOJIUTCA Ha MPEANPHUATHU-U3TOTOBUTEIIC WM B
CEPBUCHOM LIEHTPE NPEANPUATUA-U3TOTOBUTENS, MMEIOIIEM pa3pelieHue MPOU3BOJUTENS Ha
MIPOBE/ICHHE JIAHHOTO BH1a PaboT.

OKCIUTyaTallMOHHBIM MEpCOHaN MOTPeOUTENs JTOJDKEH MPOU3BECTH JIEMOHTAX H3JAEIHS U €ro
OTIIPaBKY JJIsl PEMOHTA C YKa3aHUEM XapaKTepa HEUCIIPaBHOCTH.



6 XpaHeHue
6.1 Ycnoeus xpaHeHusi uzoenusi

Nznenue nomxHO XpaHuTbes B ycioBusix mo ['OCT 15150-69, rpynma 2C (3aKkpbIThie WU
Jpyrue TIOMEIIEHUS C €CTECTBEHHOM BEHTWIILMEH ©0e3 MCKYCCTBEHHO perylupyeMbIX
KJIIMMAaTHYECKUX yCIIOBUi) mpu Temrepatype oT MmuHyc 40 °C no mmtoc 60 °C 1 0OTHOCUTEIBHON
BJIQXKHOCTH Bo3ayxa He 6onee 95 % (mpu mutroc 35 °C).

B Bo3ayxe momemieHus i XpaHEHWs] M3A€IHMs HE JIOJDKHO IPUCYTCTBOBATH arpeCCHBHBIX
npumMecei (mapoB KUCIOT, IEI0Yei).

Tpe60BaHI/I5[ 110 XpAaHCHUIO OTHOCATCA K CKJIIaJACKNM ITOMCHICHUAM IIOCTAaBIIUKA U HOTpe6I/ITeJ'I$I.
6.2 CpokK xpaHeHusi

Cpox xpaHeHMs WU3JeHs B MOTPEOUTENbCKON Tape 0e3 MepeKoHCepBallMu — HE MEHee IIEeCTH
MECSLIEB.

6.3 [lpedenbHbIll CPOK XpPaHeHUs

[Ipu pnutensHOM (OOJee MIECTH MECALIEB) XpaHEHUU WU3Jelne JO0DKHO HaXOAUThCA B
yIIaKOBaHHOM BHUJE U COJEpKaThCS B OTAIUIMBAEMBIX XpaHWIMIIAX He Oojee 3 JeT mpu
TeMmmnepaType Ookpyxkaromero Bosayxa oT mitoc 5 °C mo mmoc 40 °C U OTHOCHTENbHOM
BJIQXKHOCTH Bo3ayxa He 6onee 80% mpu temmeparype mitoc 25 °C.

6.4 [lMpaeuna nocmaHoeKU u3desiusi Ha XxpaHeHue

[Ipn mnocraHoBKe Wu3JENUs Ha JUIUTEIBHOE XpaHEHHE €ro HeoOXOIWMO YIaKoBaTh B
YIIaKOBOYHYIO Tapy MpeANnpUsATUA-TIOCTaBIINKA.

6.5 lMpaeuna cHamus usdenus ¢ XxpaHeHUus!

OrpanuyeHuss W cheUUa]bHble TMPOIEAYpbl TMpPH CHATUUM M3AENUS C XpaHEHUS He
IIPEyCMOTPEHBI.

[Tpu cHATHU ¢ XpaHEHUsI U3/IEeTUE CIeAYEeT U3BJIeUb U3 YIaKOBKH.



7 TpaHcnopTupoBaHue
7.1 Ycnoeusi mpaHcnnopmupogaHusi

JlomyckaeTcsi TpaHCIIOPTUPOBAHKE U3/IEIHS B TPAHCIIOPTHOM Tape BCEMHU BHJIaMU TpaHCIOpTa (B
TOM 4YHUCIIE B OTAIUIMBAGMBIX T'€PMETU3MPOBAHHBIX OTCEKAX CaMOJICTOB) 0O€3 OrpaHHuYCHHUSI
paccrosiHuii. Ilpu mnepeBO3Ke B KEIE3HOMOPOKHBIX BaroHax BHUJI OTIHPABKU — MEJIKUH
MaJIOTOHHAKHBIH.

[Tpu TpaHCcIOPTHPOBAHUH U3AENHUS AOKHA OBITH IPETYCMOTPEHA 3alUTa OT MOMNaJaHus MbUTH U
aTMocgepHBIX ocakoB. He gomyckaercsi KaHTOBaHHE U3ENHS.

Knumarndeckre ycioBus TpaHCIIOPTUPOBaHus puBeacHbI Hike (Tabmuma 20).

Ta6mmua 20. Kitmmarnyeckne yciuoBusi TpaHCIIOPTHPOBAHHUS

Bausiromas BeJin4nHa 3HayeHue

Jlnamna3zoH TemmepaTyp ot munyc 40 °C no mumoc 60 °C
OTHOCHUTENBHAS BIAXKHOCTh, HE OoJiee 95% mpu 35 °C

ATMmoc(epHoe naBiieHue ot 70 no 106,7 kIla, (537- 800 MM pr. cT.)

TpancnopTHasi Tpscka HE JOJbKHA mpeBbimate 120 ygapoB B MHUHYTY € MaKCUMaJIbHBIM
yckopenueM 19.6 m/c2 u mpoaomKUTEN,HOCTRIO Bo3neicTBrs 30 MUH.

7.2 lNodzomoeka K mpaHcnopmMupo8aHUro

W3nenus 10mKHBI OBITh 3aKpENyIeHbI sl 00eCIeUeHHs] yCTOMUMBOTO MOJOXKEHUS, UCKIIIOUEHUS
B3aMMHOTO CMeEIIeHUs M ynaapoB. llpu mpoBeieHHMH NOTrpy304YHO-pa3rpy304YHBIX padoT u
TPAHCIOPTUPOBAHUU JIOJDKHBI CTPOTO BBINOJIHATHCS TPeOOBAHUS MAHUMYJSIIMOHHBIX 3HAKOB,
HAHECEHHBIX HAa TPAHCIIOPTHOM Tape.



8 Peanusauus

Peanmaum{ HU3IACIINA OCYHICCTBIIACTCA B SaBO,Z[CKOﬁ YIIAaKOBKEC B COOTBCTCTBHU C BHYTPCHHUM
3aKoHoJaTeabCcTBOM cTpaH EADC.



9 YtTunusauus

W3nenue HE COMEPKUT B CBOEM COCTaBE OMACHBIX WIIH SIOBUTHIX BEIIECTB, CIOCOOHBIX HAHECTU
Bpel 3J0POBBI0 YEJIOBEKA WJIM OKPYKAIOIIEH Cpelie U HE MPEACTABIIAET ONACHOCTH I KU3HH,
3I0POBbS JIIOJIEH W OKpYKAIOIIEeH cpeapl M0 OKOHYAHWU CpOKa CIyKObl. B »Tol cBsi3u
YTUIIU3ALUS U3ENs MOXKET MPOU3BOAUTHCS MO MpaBUiIaM YTHIIM3AIUU OOLIEMPOMBIIUIEHHBIX
OTXOJOB. YTWIN3aLHUs OCYLIECTBIIAETCS OTACIBHO IO TPYIIAM MAaTEpPUalIOB: IIACTMAaCCOBBIM
3JIEMEHTaM, METAJUINYECKUM KPENEKHBIM JI€TAJISM.

Co;[epn(aHI/Ie AparouCHHbIX MCTAJUIOB B KOMIIOHCHTAX M3ACIIUA (B.HGKTpOHHBIX iarax,
pazbéMax W T.OI.) KpaiHE Mayio, MOITOMY HX BTOPHYHYIO MEpepadOTKy MpPOU3BOIAUTH
HEIeIeco00pasHo.
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