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POMA

HacToswee pyKoBOACTBO MO 3KcnayaTaumu (B AasibHENLWEM - PYKOBOACTBO) COAEPKMUT CBee-
HWA NO YCTPOMCTBY, 3KCMyaTaLUMN M 06CNYKMBaAHMUIO ropesiok 6104HbIX ra30BbIX (B Aa/IbHENLEM - TO-
penka) cepun EMMA.

PYyKOBOACTBO COAEPKUT ONUCAHUE U NPUHLUN AENCTBUA U3LENNA, TEXHUYECKME OAHHbIEe, BaXK-
Hble YKa3aHuAa M Apyrve csefeHua, Heobxoammble oNA MPaBUAbHOTO MCNONb30BAHUA TOPENKU MO
Ha3HayeHwuto.

N3noXKeHHble B JA@HHOM AOKYMEHTE NONOXEHUA ABNAIOTCA 006A3aTeNbHbIMU A5 BbINOJHEHUA
Ha BCEX CTagMAX XPaHEHMA, MOHTaKa M 3KCNyaTaLMmn ropesiku.

Mpu paboTe c ropenkon HeOHXOAMMO TaKXKE PYKOBOACTBOBATLCS MPWAAraemon 3KcnayaTtauu-
OHHOWM AOKYMeHTaumeln Ha Nnpnbopbl U YCTPOMCTBA, KOMNAEKTYIOLLNE FOPENKY.

K MOHTaKy, 3KcnayaTaumm U TeXHUYECKOMY OOCNYKMBAHUIO TOPENKU AOMNYCKAKTCA Mua,
N3y4ymBLUME HACTOALLEE PYKOBOACTBO, Mpollesline NpoBepKYy 3HAHUIM U MMetowme paspeLlleHne Ha
npoBeaeHne COOTBETCTBYOLMX paboT.

MN3rotoBuTENb COXpaHAET 3a cobon NpaBo 6e3 nNpeaBapuUTENbHOIO YBEAOMIEHMA NoTpebuTens
BHOCUTb B KOHCTPYKLMIO U3MEHEHMA, HE BIUAIOLLME HAQ OCHOBHbIE 3KCM/YaTalLlMOHHbIE XapaKTepPUCTU-
KW FTOPEenku.

3a noBpeXKAeHMA, BO3HUKLIME B pe3y/bTaTe HEKBAAMPULMPOBAHHOIO 0bpalLeHuMA C ropenKkom
CMAAaMWU MOKyNaTena WAW TPeTbUX /UL, BKAOYAA YCTAHOBKY AeTanel, He NpeayCMOTPEHHbIX KOH-
CTPYKUMEN, 3aBOA-U3rOTOBUTE/Ib OTBETCTBEHHOCTU HE HECET.

lopenka cootsetcTByeT TY 29.21.11-001-87875767-2020 1 o6s3aTenbHbIM TpeboBaHMAM roc-
YAAPCTBEHHbIX CTaHAAPTOB.

3HayYeHMA UCNONb3yeMbIX NPeaynperKaeHNN

Mone3HasA u cnpaeoyHasA UHGHOPMAYUA.

BHUMAHMUE! HecobnrodeHue mpebosaHuli moxcem HaHecmu Heucnpasumbili yujepb ob6opydoeaHuio uau
OoKpyxcaroweli cpede.

BHUMAHMUE! HecobnrodeHue mpebosaHuli Moxicem 8bi36amb yodp MOKOM C 1emasbHbIM UCXOOOM.

BHUMAHMUE! HecobaooeHue mpebosaHuli Moxtem HaHeCcmMu, 8 KOHEYHOM pe3ysnbmame, CunbHolll yujepb
300p08bio, 8M1710Mb 00 1eMasbHO20 UCX00d.
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1. OnucaHue ycTpoicTea U paboTbl ropenku

1.1.1 HasHaueHue
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lopenka 6noyHan EMMA npegHasHayeHa ANs CHKUraHWUs, Npu cobMOAEHUM 3KONOTMUYECKMX
TpeboBaHMi, npupoaHoro rasa (TOCT 5542-2022) 1, npu cornacoBaHMM C NPOU3BOAUTENEM FTOPESKY,
APYrnx razoobpasHbiX roprYMX TOMAMB (CHUMKEHHbIMA YrAeBOL4OPOAHbIN a3, rasoBblii KOHAEHCAT,
6uoras u ap.) B TONKAx ra3omcnosib3yroLLmMx arperatoB ¢ HOMMHaAbHOM TENI0BOM MOLLHOCTbIO A0 8
MBT.

JKcnayaTauma ropesiku MOXKeT OCyL,ecTBAATbCA 6e3 NoCTOAHHOro NPUCYTCTBUMA 06CNyXKMBaAtO-
LLero nepcoHana B 3o0He paboTbl 060pyaOBaHMS.

lopenka npegHasHayeHa ana paboTbl B CAeAyoWwmX yCA0BUAX:

— TeMnepaTypa oKpyKatowero sosgyxa ot -10 go +50 °C;

— OTHOCUTEIbHaA BAa*KHOCTb oT 30 £o 80%;

— BMBpauma c yactoton ot 5 go 25 Ny mn amnantygoii o 0.1 mm;

— atmocdepHoe aasneHune ot 84 go 106.7 MNa (630...800 mm pT. cT.);

— NOMeLLEHNEe — 3aKpbITOe KanuTasbHoe, 6e3 Pe3KkMx U3MeHeHW TemnepaTtypbl, HEB3PbIBO-
OMacHOE M He CoAeprKallee B BO3AYXE NPUMECEN arpeccUBHbIX BELLECTB;

— ropefika npegHasHa4vyeHa gnAa sKcnayaTauum B MaKpPOKAMMATUYECKMX PalioHaX C YMEPEHHbIM
M XONO4HbIM KAMMATOM. Bna KNMmaTMyYecKoro UCNOMHEHUA U KaTeropua pasmeweHua YX/1 4.2 no
FOCT 15150-69;

— TONANBO — NpUpoaHbIN ra3 no NOCT 5542-2022. Mpwu cXKMUraHWK rasa, OTIMYHOIO MO BeNNYUHE
TENNOTBOPHOCTU OT NpupoaHoro rasa (9.45 KBTLI/CT.MS) baKTMYECKM pacxom ckuraemoro rasa Q;
cneayeTt OLEHMBATb Kak NMPOM3BEAEHME pacxofa npupogHoro rasa Qg A41a BbIOpPaHHOW Tena0BOM
MoLHOCTK (Tabamua 1.1) Ha KoppeKkTUpyroWwmnii KoaddnumneHT fq paBHLIN OTHOLIEHMIO TENNOTBOPHOM
CNOCOB6HOCTN NpUpoAHOro rasa Hiy, K TeNAOTBOPHOM CNOCOBHOCTU CKUraemoro rasa Hi;, cooTHowe-
Hue (1.1).

HUF
Qr:Qnr'fQ:Qnr'H_- (11)

r

[pumep pacvema pakmuyeckozo pacxoda 2a3a Qy:

Tonaueo: 2a3 CHUMEHHbIU y2ne8000p00HbIl, MapKa nponaH-bymaH mexHu4veckul (M6T) no FTOCT 20448-
2018. TennomeopHas cnocobHocme H=29.9 KBmL//cm.M3.

Pacxo0 npupodHoezo 2a3a o Tabauue 1.1. 0418 HOMUHanbHOU menaosol mowHocmu 1.4 MBm cocmasnsgem
Qnz=150 cm.m’/4. Mo coomuoweHuto (1.1) mpebyemeolli pacxod 16T cocmasum:

H 9.45
Qr =Qpr HHFF =150 2090 47.4 cmm® | u.

He donyckaemca akcnayamayus 20penKku 8 nomewjeHUsax ¢ cusnbHbIM MbineobpasoeaHuem, 8bICOKUM CO-
depxcaHuem enazu 6 so3oyxe.

Ucnonv3zoeaHue omau4yHo20 om npupooHo2o 2a3za (FTOCT 5542-2022) 2aza moxcem nompebosame 3ameHbl
KOMMOHEeHMo8 2opesKu. CeaXumMecsb ¢ HAWUM mexHU4YecKUM omaoesniom 075 YmoYHeHUA 803MOXCHOCMU
makoii 3ameHbl. B NnpomusHOM criy4ae 3KCnaAyamayus 2o0pesnku moxcem 6bime onacHoli u Hapywaem
npasuna 2apaHmMuiiHo20 o6cayxcusaHus.

Mpu cxu2aHUU monauea omaAu4YHO20 om 2a3d npupodHozo (FTOCT 5542-2022) codeprcaHue oKcudos yane-
poda u azoma onpedesasemcsa Xumu4yecKum cOCMasoM CHcuaaemMo20 monaued.
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1.1.2 MoaguduKaumm ropenok

Fopenku pasnanyarTca no tuny M mogenun, Tabauua 1.1. UHPopmaumsa o moanduKaumax 3a-
wudposaHa B Koge 0b603HaueHna ropenku, PucyHok 1.1.
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Tabauya 1.1
TpumeHaemocmeo Kopnycoe 2a30ebix 2openok EMMA
Tunopa3smep Kopnyca NO.5 N1 N2 N3 N4 N5
0.35 0.6 1.2 2.1 3.0 5.2
HomunHanbHaA TennoBana MoLL- . 0.8 14 2.4 35 6.4
HOCTb ropenkn, MBT 0.5
1.0 1.8 2.8 4.1 8.0

EMMA- N- XXX- DN- B- Y- FF- P- L- K- N

Tunopasmep (NO.5; N1; N2; N3; N4; N5)
Tennosaa mowHoOCTb, MBT

Mpun HanMuuK: AMameTp YCNOBHOW razoBoi pamnbl ([y20; 25; 32; 40;
50; 65; 80; 100; 150)

Mpv HannMuMKn: nsrotosuTeNnb KnanaHos (B — TepmobpecT; L — leHc; T — TakoH; A
— Amakc)

Mpu HaAuMKU: UcnoaHeHue ra3oBoi pamnsbl (R — npasoe; L — nesoe)

Bua tonauea (G — ras; LO — xkuakoe Tonamnso gusenb; HO — skuakoe Tonamnso masyTt; GO — KOM6UHK-
poBaHHoe)

Tun perynnpoBaHus (1 — BKA/BbIKA; 2 — ABYXCTyneH4aToe; P — nnaBHoe)

Oronosok ropesiku (C - CTaHAAPTHBbIN; Y — YANMHEHHbIN)

Hannume 6yksbl K (K — KopoTkuii daken; KC — yKopoyeHHbIn daken)

Mpun Hannunu: fasneHue rasa Ha Bxoge B pamny (kMa)

PucyHok 1.1 — PacwughposKka Koda ob603Ha4yeHuUs eopeanku EMMA

lMpumepbl 0603HAYeHUA 20pesKU Npu 3aKase:

UcnonHeHue 2openku menaoeoli mowHocmoeto 2.8 MBm, munopa3smep C3, DN=40 mm, monaueo — 2as,
cmaHOAapmHbili 020710680K, 0assaeHue 2a3a Ha exode 5 kla: Nopenka 6aoyHas EMMA-N2-1.8-65-B-R-G-C-5
TY 28.21.11-002-87875767-2022.

>

Tun u pez2ynupoeaHue 20/108bl C20PAHUA 3A8UCAM OM MUMNA cxcu2aemo20 2a3d. lopenka GonaxcHa uc-
0/163060MbCA MOLKO N0 NPEdycMompeHHOMY HA3HAYEHUIO.




1.1.3 TexHuyeckne XxapaKTepuCTUKU

OCHOBHble TEXHUYECKUNE XapaKTEPUCTUKN ropenoK npusegeHbl B Tabaunue 1.2 n Ha PucyHke 1.2.
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Tabauya 1.2.
Fopenku 6n104Hble rasosbie
En.
MapameTtp H3M. NO.5 N1
MNoka3atenun Ha3HavyeHwus
TennoBas MOLWHOCTb MaKC. MBT 0.35 0.5 0.6 0.8 1.0
TennoBas MOWHOCTb MUH. MBT 0.12 0.15 0.15 0.2 0.25
Tun perynnposaHua 2 cTyneHun uam nnasHoe nnasHoe
Bug Tonaunea a3 npupoaHbiv no FOCT 5542-2022
Pacxopg Tonnanea max CT.M3/‘-I 354 5315 64 3 8514 106 5
Pacxog Tonnnea min CT.M3/l-I 12 £2 15 +2 15 +2 20 £2 26 £3
[asneHune B TOMKe Ma -20...750 -20...1000
HanpaxeHune nutaHmna B 380
MNoTpebnsemas MOLHOCTb KBT <1 <1 1.2 1.2 1.2
Macca nsgenus, He 6onee Kr 45 45 60 63 70
FabapuTHbIe pasmepbl MM cm. Mpunoxenne 1
TemnepaTtypa XpaHeHUA °C o1-10 go +50
OnvHa dakena npu mak- | CTenaapTHan M 1.2 1.5 1.85
CMMaNbHOM TennoBoM YKOPOUeHHaR M 0.7 0.8 1.05 1.35 1.63
MOLHOCTHN, He 6onee KopoTKodaken. M 08 11 14
[LinHa bakena npu mu- | CrewAspTHas M 0.21 0.23 0.23
HMMaJ/IbHOM Ten10BoM yKOpOUeHHas M 0.15 0.18 0.24 0.25 0.26
MOLLHOCTH, He Bonee KopoTKodaKen. M 0.28 0.28 0.3
lNokasaTenn SKOHOMHOrO UCNO/Ib30BaHUA
Koadd. n3b. Bosgyxa a 1.2
CpeaHuin cpok cnyKbbl ner 10
MokasaTenun sKONOrMYHOCTH
CopepxaHue CO npu a=1 % 0.05
CoanepxaHne NOx npu a=1 mr/m? <80
AKYCT. LUYM Ha paccT. 1 m ab(A) <80




Tabnuya 1.2. (npodonxceHue)

Fopenkn 6104HbIE ra3oBble

En.
Mapametp H3M. N2 N3
lNoka3arenu HasHa4yeHwuA
TennoBas MOLWHOCTb MaKc. MBT 1.2 1.4 1.8 2.1 2.4 2.8
Tennosasa MOLWHOCTb MUH. MBT 0.3 0.3 0.4 0.5 0.6 0.6
Twun perynMpoBaHua nnasHoe
Bug Tonnmea a3 npupoaHbii no NOCT 5542-2022
Pacxog Tonamea max CT.M3/L| 127 £8 15048 | 194 +9 | 222411 | 253+11 | 300+13
Pacxog Tonnnea min CT.M3/L| 3143 3143 41 +4 52 +4 63 +4 63 +4
JasneHue B TONKe MNa -20...1000
HanpaxeHue nutaHuA B 380
MNoTpebnsemasn MOLLHOCTb KBT 2.3 2.3 2.3 5.5 5.5 5.5
Macca nsgenus, He 6onee Kr 95 95 105 140 140 160
FabapuTHbIE pasmepbl MM cm. Mpunoxenne 1
TemnepaTtypa XpaHeHUA °C o1 -10 go +50
[lvHa baKena npn mak- | CranaapTHan M 2.2 2.2 2.3 2.5 2.5 2.6
CMMasIbHOM Tena0BoM YKOpOUeHHaA M 1.95 1.95 2 2.2 2.2 2.3
MOWHOCTY, He 6onee | yoporkopaken. M 1.44 1.44 1.5 1.42 1.42 1.45
[vHa baKena npu mu- | _CraHAspian M 0.24 0.24 0.26 0.37 0.37 0.4
HUMa/IbHOM Tena0BOM yKopoUeHHas M 0.28 0.28 0.3 0.41 0.41 0.44
MOLHOCTH, He Bonee | yoporkogaren. M 0.4 0.4 0.42 0.65 0.65 0.7
lNoKka3arenn SKOHOMHOr0 UCNO/1Ib30BaHUA
Koado. n36. Bosayxa a 1.15
CpegHuin cpoK cnybbl ner 10
lNokasaTenun sKONOrMYHOCTH
CopnepaHue CO npu a=1 % 0.05
CopepxaHme NOx npu o=1 mr/m? <80
AKYCT. LUYM Ha paccT. 1 m ab(A) <80
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Fopenkn 6104HbIE ra3oBble

Tabnuya 1.2. (npodonxceHue)

Ean.
Mapametp . N4 N5
lNoka3arenu HasHa4yeHwuA
TennoBaa MOLWHOCTb MaKC. MBT 3.0 3.5 4.1 5.2 6.4 8.0
TennoBasa MOLWHOCTb MMUH. MBT 0.65 0.75 1.0 1.2 1.5 1.9
Tun perynnposaHua nnaasHoe
Bug Tonaunea a3 npupoaHbiv no NOCT 5542-2022
Pacxog Tonamea max CT.M3/LI 320+15 | 373+17 | 434420 | 540+17 | 680+20 | 850+17
Pacxon Tonnnea min CT.M3/LI 67 4 77 15 106 15 127 £8 158 £8 | 200+10
JasneHune B TONKe MNa -20...1500 -20...2000 -20..2250
HanpaxeHue nutaHua B 380
MNoTpebnsemas MOLLHOCTb KBT 7.6 7.6 12 12 23 23
Macca nsgenus, He 6onee Kr 200 215 250 330 375 435
[abapuTHbie pasmepbl MM cm. Mpunoxenne 1
TemnepaTtypa XpaHeHUA °C o1-10 go +50
AnnHa dakena npu cTanpapTHan M 2.73 2.78 2.81 4.1 4.6 5
MaKCAMANBHON TeMNO- |y opouemian M 2.4 2.5 2.55 3.62 4.1 4.4
PO MOMOCTI, HE B0 1 pemotmen | m 15 | 152 | 155 2.9 3.1 3.5
Anvna dakena npu cTanpaptHan M 0.4 0.4 0.42 0.56 0.63 0.7
MAHAMANILHOA TENNO- |y gpouentian M 0.44 0.44 0.47 0.63 0.71 0.8
PO MOLMOCTI, HE 0O I pemotmen, | m 077 | 08 | 082 0.9 1 1.12
MNMokasaTtenn sKOHOMHOro UCNO/Ib30BaHUA
Koadd. n36. Bosgyxa a 1.15
CpeaHunit cpoK cnyKbbl ner 10
lNoKa3aTenu aKoNOrM4yHOCTU
Coanepanue CO npu a=1 % 0.05
CopepxaHme NOx npu o=1 mr/m? <80
AKYCT. LUYM Ha paccT. 1 m ab(A) <80 ‘ <85
g 1000 N1-G-0.6
I
% E* 750 “'%\ N5-G-8.0
% % 500 :"}\
£ 9 ;
5 @ 250 ®
c
0
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 0 1 2 3 4 5 6 7 8

Tennosas molwHoctb, MBT

Tennosas mowHocTtb, MBT

PucyHok 1.2 — Tennogble MOWHOCMU cmyreHeli ModesibHo20 pAda

2

Auazpammsl MowHOCMU coomeemcmeyrom CHU2AHUI0 203d NMPUupodHO20 ¢ MensaomeopHoli crnocobHo-
3

cmoio 9.375 KBm-u/m” npu cmaHOapmHbIX ycaoeuax: npu ammocgepHom daeneHuu 6 101 klla u memne-

pamype okpyxcarowieli cpedoi 8 15°C (1 kBm = 860 kKkasn/u).

Auazpammer paboyux duanazoHoe omobpaxcarom pe3ysabmamel 3a800CKUX ucnbimaHuli u He aensromcs

>

CKUX XapaKmepucmuK mono4Holi Kamepbl NooKaro4aemozo 060pydo8aHus.

ouanazoHamu pe2ynupoeKU YCMAHOBAEHHbLIX 20penoK. [paHuuybl Auazpamm OMnucbIardm menaoeyro
MOWHOCMb 8 KpaliHUX MO/AOXCEeHUAX NnepemeujeHuUs 20/108bl C2OPAHUS, KOMopoe 00HO3HAYHO (huKcupy-
emcs npu MOHMax3ce 20penKU Ucxo0s U3 onmMumMusayuu pabomel 20peaKuU 6 yca08UaX menno2udpasnuye-




1.1.4 BHewHuu BUA

Mpumep obuiero Buaa razosoit 61o4Hoi ropenkn EMMA 1 eé 0OCHOBHbIX KOMMNOHEHTOB MNpea-
cTaBneH Ha PucyHke 1.3 gna ropenku tunopasmepa N4, pacwmdpoBka 0603HaYEHUN Ha PUCYHKe
npepcrasneHa B Tabaunue 1.3.
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PucyHok 1.3 - Obwuli 8ud 2a3zosoli bs1oyHoli 2openku EMMA N4.

Tabauya 1.3
KomnoHeHTbl razosoit 610uHoit ropenkn EMMA N4

0O603HaueHune
Ha PucyHke 1.3 KomnoHeHt

1 LWKkad ynpasneHun

2 CmoTpoBoe OKHO

3 doToaaTUMNK

4 Kopnyc

5 ®dnaHey,

6 dneKkTpog

7 [a30BbIl KONNEKTOP

8 Oronosok

9 Bo3gyxo3abopHuK

10 la30BadA pamna

11 MpuBoa 3aC/OHKM pacxoaa rasa

12 INEeKTPOMarHMUTHbIN Knanax

13 MpuBoA 3aCA0HKM pacxoaa BO34yX

14 Pene pasneHwua

15 Perynupytowmii BUHT
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2 CMPOMA:
e
= 1.1.5 KomnneKTHOCTb
@
g B KomnneKkT noctaBku ropenkm EMMA BXoaAT COCTaBHbIE YAacTU U OKYMEHTaLMA B COOTBET-
~ cTBum ¢ Tabnunuen 1.4.
(=)
<
o
Tabauya 1.4
KomnaneKTHOCTb NOCTaBKU ropeaku
0O603HauYeHue JOKYMeHTa HaumeHoBaHue 1 ycnoBHoe 0603HaueHue Konwnu. MpumeyaHume
B407.173.600.000 Cb lopenka 6no4Han 1 wr. CornacHo 3akasy
B407.170.400.050 DN TonnueHaA pamna 1wr. CornacHo 3akasy
B407.173.600.000 P> PykoBoACTBO NO 3KcnayaTauum 1 9K3.
B407.173.600.000 NcC MacnopTt 1 9K3.

Jonyckaemcsa nocmaeka dpy2ux apMmamypHbIX 2pynn no 3akazam nompebumens (usmeHeHue cocmaea,
2a6apumHbIX pazmepoe U m.n.) nocae co2Aaco8aHUs € 3aKA34UKOM.

1.1.6 YcrpoiicTBo 1 paboTa
Fopenka cocTouT U3 ropenovyHoro 610ka 1 610Ka ynpasaeHus.

1.1.7 TlopenouHbi 610K

openoyHbIf 610K COCTOUT U3 ra30BON U BO3AYLUHOM YacTu.

Fa3oeas 4acme COCTOUT U3 OTO/I0BKA FOPENKM U Fa30BOr0 KOIIEKTOPA C pacnpeaenvTenem ra-
3a. [a30BbIN KONNEKTOP NpegHa3HayYeH ANA NoABoAa rasa K pacnpesenuTento, Yyepes OTBEPCTUA KO-
TOPOro BbIXOAMT ra3 U NepemellnBaeTcs ¢ BO3AyXOM. TaK e, Ha ra30BOM KOJI/IEKTOpe YCTAaHOB/EH
3NEKTPOL PO3XKMIa ra30BO34YLIHON CMECH.

OT ra3oBOro KoJ/I/IEKTOpa BblBEAEH LUTOK C PETrYy/IMPOBOYHBIM BUHTOM Ha KOHLE, ANA peryanpo-
BaHMA NoAaym HeoHXOAMMOro KOAMYecTBa BO34yXa B 30HY rOPEHMA NPU HaMYUM NPOTMBOLABIEHMUA
B TOMKe. Ha Kopnyce pacnonaraetcs ¢pnaHew ANa NpUcoegmHeHMA ra3oBon pamnbl. [lnanasoH paboTbl
npeacTasaseT cobom Anarpammy, KoTopaa oTobparkaeT pe3ynbTaTtbl, AOCTUTHYTbIE HA 3aBOAE BO Bpe-
MA cepTUdMKaunm unm nabopaTopHbIX UCMbITAHMA, HO He NpeacTaBnseT cobol gnana3oH peryanpo-
BaHWA ropesikn. To4Ka MaKCMManbHOW MOLLLHOCTM Ha TaKOM rpaduKke, o6bIYHO JOCTUraEeTCA Npu ycTa-
HOBKE peryimpoBOYHOrO BMHTA, @ COOTBETCTBEHHO W Fra30BOr0 KONNEKTOPA, B NofoKeHne «MAX»; a
TOYKA MUHMMANbHON MOLWLHOCTM, HA06OPOT, NPU YCTAHOBKE PEry/IMPOBOYHOIO BMHTA B MOJIOXKEHUE
«MIN». Tak Kak ra3oBblil KOJJIEKTOP pPerynpyeTca oAuMH pas BO BPEMSA MEPBOrO PO3XKMra TakMm 06-
pa3oMm, 4Tobbl HAaWTU NPABU/IbHBIN KOMMPOMMUCC MEXKAY TONOYHOM MOLLHOCTBIO U XapaKTepUCTUKaMM
TennoreHepaTopa, 3TO BOBCE He O3HAYaeT, YTO AEeNCTBUTENbHAaA MUHMMAbHAA paboyaa MOLHOCTb
6yaeT cooTBETCTBOBATb MMHMMAbHOM MOLLHOCTU, KOTOpPana YMTaeTca Ha paboyem rpaduke.

Bo3dywHasa yacme npeactaBafaeT coboi Kopnyc, COCTOALLMIA M3 OCHOBAHMA, KPbIWKK U BO3AY-
Xx03ab0OpHMKa, YCTaHOBNEHHON BHYTPM KOPMycCa KPblIbY4aTKM U ABuratend. Ha kopnyce ycTtaHoBaeH
AaTuunk-pene pasneHua. Ha Bo3ayxo3abopHWKe MpuKpenneH NpusBoA Ana ynpasaeHua wmbepom.
LLnbep perynmpyet nogady Bos3ayxa.

[abapuTHble pasmepbl XUAKOTOMAMBHbLIX ropenok EMMA npeactasneHbl B MpunoxeHun 1,
rpadumKkm paboumnx AnMana3oHOB NpuBeaeHbl B MpunoxeHuu 2.




PO

Ana mozo, ymobbl y6edumobcsa, Ymo 20peanKa coomeemcmeyem mernsno2eHepamopy, Ha KOmopom OHd
6ydem ycmaHaeaueamocs, mpebyemcs 3Hamo caedyroujue napamempoi:

- MOWHOCMb 8 MOMNKe Komsa 8 KBm uau kkan/uac (kBm =0.00116-kkan/4ac);

- asapoduHamuyeckoe OaeneHue 8 Kamepe C20pPaHUS, Ha3bledemoe makxice u nomepeii 0aeneHus (dP) co
CMOPOHbI yX00AwWux 2a3oe (3mo 3HayeHue Heob6xod0uMo 839mb ¢ MABAUYKU Uau U3 UHCMPYKYuUii menso-
2eHepamopa).
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lMpumep nodbopa 2opeaxu 0149 menao2eHepamopd rno duazpamme paboyux pexcumos.

MouwHocmb 8 monke mennozeHepamopa: 4000 kBm.

AspoduHamu4ecKoe conpomueneHue 8 Kamepe czopaHus: 0.8 Kla

Haiimu Ha 2paguke «[uana3zoH pabomeol 2openku» (lMpuaoxeHue 2) mo4Ky nepecevyeHUs 8epmuKanbHol
AUHUU, KomopasA 0603Ha4Yaem MOWHOCMb 8 MOMKe U 20pU30HMasbHol, o603Hayarowjeli 8bI6PAHHOE 3HA-
YeHue a3poOUHaMUYECKO20 0a6/eHUs.

lopenka Aaensemca nooxodAuwjeli MosAbKO 8 MOM C/iy4de, ecsiu MOYKa rnepeceyeHus «A» 08yX MpAMbIX
oKkaxcemcs eHympu ob6eedeHH020 yupHoli nuHueli KoHmypa oduana3oHa pabomei 2opesnKu.
lMpuopumemHbimM A8a5eMcA NonoxceHUe moYku «A» 8 npasoli yacmu duazpammel 6e3 HanoXeHUsA Ha eé
KoHmyp.
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MpunorxkeHune 2

1.1.8 Tla3oBada pamna

Fa3oBaa pamna (cm. MpunoxkeHue 3) npeaHasHayeHa gNs NoAauM M peryinpoBaHuMs pacxoda
rasa u OTK/OYEHUs MoAaun rasa npu 6J0KMPOBKAxX ropenku. Ha pamne gBa KnanaHa, yCTPOMCTBO
KOHTPONSA TEPMETUYHOCTM KNanaHoB (onuma), AaTYnKU-pene gasneHua. PerynvposaHue pacxoga ra-
3a B pexknume M (manoe ropenHue) / BI' (bonbluoe ropeHne) NpPon3BOANUTCA BHELLIHUM Perynsatopom
nepesoAoMm LWMbepa BO34yXa M ra3oBOM 3aC/IOHKU B KpaliHMe MONOXKEHUA, NPU NAABHOM Peryampo-
BaHUM NONOXKEHUAMM Wnbepa BO34yXa U ra30BOM 3ac/IOHKKM 3IT1 ynpasBaseT BHEWHWIA perynatop no
MN-3aKkoHy.

Ana mozo, umobbl y6edumbca 6 mom, ymo duamemp 2a3060li pamnbl 20pesnKu ebl6paH npPasusbHo,
HeobxodumMo 3HamMb MOWHOCMb 8 MOrKe mernao2eHepamopa u nepenad 0aeneHusa 2a3a AP mexdy oae-
sileHUeM 8 cemu neped 2a308bIMU K/AAMAHAMU 20PpesKU U a3po0UHaMU4Yeckum 0deseHUeM 8 Kamepe c20-
paHus.




[pumep nposepKuU KOppeKkmHocmu 8blbopa duamempa 2a3080ii pamnbl

lopenka: EMMA-C2-1.8.

MouwHocmob 8 monke mennozeHepamopa: 1600 kKBm.

Auamemp 2a3oeoli pamnei: Y65.

Mepenad dasneHus AP mexcdy dasaeHUsMU 8 cemu u 8 Kamepe czopaHus: 3 klla.

Ha 2padhuxke nod6opa duamempa 2a3oeoii pamnel (PucyHok 1.5, lpunoxceHue 5) Halimu moyKy «A» nepe-
ceyeHUss eepmuKanbHoli npamoll AUHUU om 3HA4YeHUs MOWHOCMU 8 mornke mensao2eHepamopa (1600
KBm) c Kpueoli ycmaHoeneHHoli Ha 2opesnke duamempa 2azoeoli pamnsl ([Y65). Om moyku «A» npoee-
CMu 20pU30HMAbHYIO AUHUIO 871e80 00 ocu opduHam. Jluamemp 2a3080l pPammnel A619emca Mooxoos-
wum ecnu HalideHHoe 3Ha4YeHue 0718 moYKu «A» (2.75 klla) paeHo uau meHbwe seau4uHol AP (3 kla).
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PucyHok 1.5 - MpoBepKa Bbibopa AnameTpa ra3oBoin pambl.
MpunoxkeHue 5

paduKkn Bbibopa gmameTtpa rasoBoi ropenok EMMA pamnbl npuseaeHbl B MpuaoxKenum 5.
CneundurKauma ra3osbix pamn npeacrasneHa 8 Tabamue 1.5.

Tpaghuku e lpunoxceHuu 5 npedHa3Ha4yeHbl MoAbKO 018 nodbopa duamempa 2a3o8o0li pamnbl U ompa-
Haom AUWbL OYEHOYHYIO C8A3b Mmensoeoii MoWHOCMU om eéenuvuHel 0aeneHUs Ha eéxode 6 2a308yH0
pamny. Fpaduku He OO0MHHbI UCNOAb308AMbCA 0714 U3MepeHUs pacxoda cxcuzaemoz0 2a3d, Komopuoili
domieH onpedenamca cmpo2o no NoKA3aHUAM CYEMYUKA.

Tabauya 1.4
CneunduKauma rasosbix pamn
HanmeHoBaHue | AY MNos3.2 MNos.3
Pr.01.40 40 BH1%H—1 on. | 3rn-32
Pr.01.50 50 | BH2H-1¢n. | 3rn-40
Pr.01.65 65 BHZ%H—O.S 31M-50
Pr.01.80 80 | BH3H-0.5 | 3rn-65
Pr.01.100 100 | BH4H-0.5 | 3rn-80

3HayeHus Ha 2padpukax e lpunoxceHUu 5 omHocaMca K NnpupodHOMy 2a3y ¢ menaomeopHoii crnocobHo-
cmbio 9.375 kBmeu/m3 (15 °C, 101.3 kla) u nnomHocmeto 0.714 k2/m3.




Mpu cxcuzaHuu 2a3d, omau4yHO20 om NPUpPoOHo20 2a3a (Mo eenuvyuHe mensao0meopHoli cnocobHocmu u
naomHocmuy), 0a4 ebibopa duamempa 2a3080L pamMibl 3HaYeHUA Ha ocu opOuHam 2pagukos e lMpunoxce-
HUU 5 cnedyem Koppekmupoeams rno coomHoweHuro (1.2).

2
p_p | Q| [pA
I Iir ]
QHF pHF

(1.2)

20e:

P;r— OasneHue Ha exode 8 2a308yto0 pamny ¢ npupoOHbim 2a3om (lMpuaoxceHue 5),
P — OasneHue Ha 8x00e 8 20308YH0 PAMITY C CHU2aeMbIM 2a30M,

Qpr— pacxo0d npupodHo20 2a3a,

Qr — pacxo0 cxcuzaemoz0 2a3a pakmuyeckuii (coomHoweHue 1.1),

Pnr=0.714 k2/m3 — nnomHocmo NpupodHO20 2a3d,

Pr— NAI0OMHOCMb CH(U2AEMO20 2a3a (haKMuUYecKas.

lMpumep nposepKu KoppeKmMHocmu eblbopa duamempa 2a30601 pamnsl 044 2d3d OMAUYHO20 N0 husuye-
CKUM XapaKmepucmuKkam om npupooHo20:

Tonnueo: 2a3 cxcuxdceHHbIl y2neeo0opodHbili, MapKa nponaH-6ymaH mexHu4eckuli (MbT) no FOCT 20448-
2018, nnomHocme p=0.5 KZ/M3, mennomeopHasa cnocobHocms H,=29.9 KBmou/cm.Mg.

lopenka: EMMA-C2-1.8.

MowHocmb 8 monke mensao2eHepamopa: 1600 kBm.

HAuamemp 2a3o0860ii pamnei: []Y65.

Mepenad dasneHus AP mexcdy dasaeHUsAMU 8 cemu u 8 Kamepe czopaHus: 1000 Ma.

o 3
Waz 1. Mo eenuyuHe menaomeopHoli cnocobHocmu npupodHo20 2a3a H2=9.45 kKBmey/cm.m~ oyeHumo
mpebyemblii pacxod npupodHo20 2a3a Qpr 045 obecnevyeHus mennoeoii mowHocmu (1600 KBm):

Qu = 1600 _ 1600 =169 cm.m’ | u.
H, 945

LWaz 2. Mo coomHoweHuto (1.1) oyeHumos pakmuyeckuli pacxod 6T Q.

=53.4 cm.m® | u.

H,, 9.45
- =169
Qr=Qur H, 29.9

LWaz 3. Mo coomHouweHuto (1.2) oyeHumo nonpaso4Hsili KO3ghgpuyueHm K eeauvuHe 0aesneHuUs Ha 8xo0e 8
2asoeyro pamny Pp:

2 2
p—p || [L|_p [334) (05 orp
Qnr Pnr 169 0.71

LWaz 4. Ha 2pacgpuke nodbopa duamempa 2a3060ii pamnsl 048 nNpupooOHo20 2a3a (PucyHok 1.5, lMpunoxce-
Hue 5) Halimu moyKy «A» nepeceyeHus eepmuKasnbHol nNpAMoli AUHUU oM 3HAYeHUSA MOWHOCMU 8 morKe
mennozeHepamopa (1600 kBm) c Kpueoli ycmaHoesneHHOU Ha 2opesKke ouamempd 2a3080l pammbl
(4Y65). Om mouKu «A» nposecmu 20pPU30HMAsAbHYIO AUHUK 671e60 00 ocu opOuHam. YMHOMX UMb
HalideHHoe 3Ha4yeHue OaeneHusa (2750 [la) Ha ocu opOuHam HA MOMNPAeoYHbIl Ko3ghguyueHm
(27500.07=190 a). fQuamemp 2a3080ii pamrbl A6759emcs Nooxo0auum ecau HalioeHHoe 3Ha4yeHue 0ae-
neHus ¢ yuemom nonpasku 190 Ma 0149 MoYKu «A» pasHO uau meHbwe 3a0aHHOU ycnoeuem 3a0a4u eenu-
4uHbl AP=1000 la. Ycnosue 8binonHaemca 190<1000, duamemp monausHoli pamsl 8b1I6PAH KOPPEKMHO.
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1.1.9 bBbnokK ynpaBneHua CA®PAP-411

O6wue daHHble.

Bnok ynpasneHna CAPAP-411 (PucyHok 1.4) CMOHTMPOBAH Ha ropesike U npeaHasHayeH ana
ynpas/sieHns paboToi ropesiku, NPorpamMmmHOro Po3Xura U aBTOMaTUYECKOM GI0KMPOBKU MpPU BO3-
HMKHOBEHMW aBapPUIAHbIX CUTYaLUA.

KoHTponb nnamenun ocywecteasetca ¢otogatinkom UVF-010-A90 no KaHany MOHM3aLNMOHHOIO
AatynKka nnum ¢ potoaatumkom ®LA-03-A90 B KomnekTe ¢ curHanmsatopom JIYY-CNT-01 ¢ gnoaHoin
n06aBKOM Ha Knemme. YKasaHHbIN KOHTPO/Ib 60nee HafeKeH, YeM MOHU3ALUMOHHbBIN Npu paboTte Ha
BCEX perKMMmax paboTbl ropenku. Kpome Toro, He oTropatoT MOHM3ALMOHHbIE 3/1eKTPOAbI.

BAOK ynpaBneHMA ¢ NOMOLLbIO MEHH0 NO3BOSET 3a4aBaTb CTabunbHble BpEMEHHbIe MHTepPBabl
paboTbl Npu po3XKUre ropenku, HesaBUCMMble OT KONeOaHWA HANpAXKeHUA B CeTu, TemnepaTypbl
OKpY’Katowen cpeapl U LMKNOB BKAOYEHUA.

BxoaHble curHanbl WKada ynpaBaeHusa:
® AOUNCKPETHbIE TUNAa ((CyX0171 KOHTAKT» C BO3MOXHOCTbO UHBEPTUPOBAHUA CUTHANIOB;

e aHanorosbii (4-20) MA ¢ BO3MOKHOCTbIO MOAK/IOYEHNSI MO CXEME «TOKOBaA NETasa» u
BO3MOKHOCTbIO NOAKNHOYEHUSA aKTUBHOIO UCTOYHMKA TOKa.

BbIxoAHble curHanbl Wkada ynpasaeHusa:
® KOHTaAKTbl pene, Bblaatowme nepemeHHoe HanpaxeHue 220 B ¢asza, Tok go 2 A 1 ToKo-
Bble (0-20) MA gna ynpasneHms NpmMBoaamMmmn 3aC/IOHOK.

KoHCTpyKUMA WKada ynpaBaeHus:
e WKad ynpasaeHUA BbINOJHEH B META/I/IMYECKOM KOPMNyce, PaCCYMTaHHOM A1 MOHTaXKa
Ha 6/104HOM ropenke.

Ha nnueson naHenu wKada ynpasaeHma n MHAMKaummn (PucyHok 1.6) pacnonoeHbi:
e nynbT ynpasneHua 6n1oka CA®AP-411;

e KHonka CETb — ana nogaym nutaHms 610Ka;
® epekntovaTens Bbibopa pexnumon pabotbl: CTOMN-PYYH-ABTOMAT,;
®  KHOMKM ynpasaeHmna molwHocTbto ropenkm bOJIbLLUE n MEHBLUE.

KHonku ynpasneHua Ha nynbte CAPAP-411 npepHasHayeHbl Ana paboTbl ¢ MeH. 3HayeHue
cBEeTOAMOA0B NpeacTaBieHbl B Tabaunue 1.5.

Tabauya 1.5
3HayeHusa ceemooduodos

Csetogmopapbl CoctoaHue
@ [openKa ONA NHAWKALUUW HAaMYNA NAaMEHU TOPesKn
&% 3ananbHUK ONA UHAWKALUKW HAaMYMA NAaMeHU 3anasibHUKa

Csetoguoabl Perynarop
&&= a3 AN UHAMKALMKW HanpasAeHUs nepemeLLeHnsa 3ac/I0HKM Ha OTKpbITUe/3aKpbiThe
@@= Bo3gyx ONA UHAMKALUMKW HanpaBAeHMA NepemelLeHns 3aC/I0HKM Ha OTKpbITUe/3aKpbiTHe
@@= BHMMaHue npeaynpexaeHue
~—™ ABapusn OTKa3 MO aBapMMHbIM NapameTpam




PucyHok 1.6 - BHewHuli sud 670Ka yrnpasneHuUA - AUYe8as naHess.

BHyTpu wKada ynpaBaeHma pacnonoXKeHbl:
e bnoku pacwmperusa ot CAGAP-411.

e e[]yckaTenb CXxeMbl yNpaBaeHUA aNeKTpoaBuraTesieM BEHTUNATOPA C TENJIOBbIMU pene.

A BHUMAHME. 5/10K YNPABJ/IEHUA UMEET [/1YXO 3A3EM/IEHHYIO HEATPA/Ib!

Ha kopnyce 610Ka ynpaBneHMA Haxo4ATCA repMoBBOAbI AN NPOKNALKN Kabenenh n cbemHas
naHenb C repMOBBOAAMM ONA COEAMHEHMA C rAa30BOM pamnon. KpenneHuwe kopnyca 610Ka ynpasne-
HMA K 6/104YHOM ropesike ocywecTsadeTca Tpema 6ontamu. Cxembl aBTOMATU3aLUM 6A0YHOM FrOpenku
npeactasneHa B NMPUNOKEHUN 6. Cxema u Tabnmua BHEWHUX NOAKAKOYEHUI BNOKA ynpaBaeHuA
npeacrasneHa s MPUJTOXKEHUN 7.

BknroyeHue 6s0Ka ynpasneHus

dnekTponuTaHMe Ha 610K ynpaB/ieHMsA NoAAETCs Noc/e BKAYeHUA BbiktovaTena «CETb». Ha
610Ke UHAMKALUMM U yNpaBAeHUA NP 3TOM HauyMHaeT BbIBOAUTLCA TeKylana MHpopmaumsa Ha OLED.

1.1.10 OnucaHume wkada ynpasneHus Ha CA®AP-411

Bnok ynpaBneHuna obbveguHaeT B cebe GyHKLMM aBTOMATa rOPEHMA U 3NEKTPOHHOIO perynato-
pa TonAMBOBO34YWHOM cmecn. OH ynpasAaAaeT rasoBon M BO3AYLIHOM 3aC/IOHKOM. B Hero BCTpoeHa
PYHKUMA KOHTPOANA FrepMeTUYHOCTM KnanaHoB, KOHTPoaa nnameHn. CAPAP 411 nos3sBonaseT BbINOA-
HATb NPAMOMN PO3XKUT ropesiku. KOHTPOAb NAamMeHM BbIMOAHAETCA C NOMOLbio GOTOAATYMKA C penemn-
HbIM BbIXO40M.

ObecneynBaeT aBTOMATUYECKYHO 3aLUMTY — OCTAHOB rOpenKkn u 610KMPOBKY MyCKa NpW BO3HUK-
HOBEHWM aBaPUMNHbIX CUTYALUIA:

e [faBJsieHWe rasa nepeg ropeskon HU3Koe;

e [aBJ/ieHWe rasa nepep ropenkon BbICOKOE;

® [faBJieHWe BO3AyXa Nepegq ropenkomn HU3Koe;

e oracaHuve NaameHu ropesikm Bo Bpemsa paboThbl;

e cpabaTtbiBaHWe TEN/IOBOrO pene NycKkaTens BEHTUAATOPA ABUraTens;
e aBapwuA KOTAa;
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® HeucnpasBHOCTb NPMUBOAOB ra3a M BO3Aayxa.

LWKka¢ ynpasneHna CAPAP 410 no3BoAAET peryMpoBaTb MOLHOCTb FOPEIKM B ABYX PEXMMAX:
® py4yHOU;
® aBTOMAaTUYECKUMN.
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B pyyHOM pexume perynmpoBaHuMe MOLLHOCTM MPOUCXOAUT MNyTEM HaAXKATUA Ha KHOMKM
«BONbLWUE» nan « MEHBLLE», pacnonoxeHHble Ha NNLEBOM MaHenun WKada ynpasneHusa, PUCYHOK
1.6. B aTOM perknume KOHTPO/b TemnepaTypbl He npeaycmoTpeH. Mpu HaxKatnu KHonkn «bOJIbLUE»
NPOUCXOANT NAaBHOE yBeanyeHne MOLLHOCTU, NPU HaxKaTum KHonku « MEHbLUE» moLWHOCTb YyMeHb-
waeTca.

[na paboTbl ropenkn B py4HOM pexnume HeOobX0AMMO Ha NMLEBON NaHenn wkada nepesectu
nepekntoyatenb M3 nonoxeHua «CTOM» B nonoxeHue «PYY.». Nocne nepesoga nepekaoyaTena B
nonoxeHune «PYY.» nponcxoamt aBTOMaTUYECKMIA PO3XKUT ropenku. Ha gmucnnee nynbta onepartopa
6yneT nocnepoBaTesibHO O0TOBpaKaTbCA NPOLECC PO3XKUIa ropenku. Nocne oKoHYaHWA npoueaypbl
PO3*Ura MO*KHO KHonkamu «bOJTbLLUE» n «MEHbBLLE» perynmpoBatb MOLWHOCTb.

YnpasneHne MOLLHOCTbIO FOpeKkn oT TemnepaTypbl TENNOHOCUTENA OCYLLECTBIAETCA BHELWHUM
MWL perynatopom c nomolubto curHanos « MOLLHOCTb >», « MOLLHOCTb <», «Fopenka BK/1/OTK/».
Tak e eCTb BO3MOXHOCTb NEPENTU B PEXUM PYYHOro ynpaBAeHWA U C NOMOLLbIO KHOMOK «BOJ1b-
LWE», «MEHbBLLE» perynMpoBaTb MOLLHOCTb ropenikun. [aHHbI pexum BocTpeboBaH Ha acdanbtobe-
TOHHbIX 32BOAAX.

YnpaBneHne MOXeT OCyLeCcTBAATLCA NO ABYM UHTepdencam:
®  OMCKPEeTHbIM curHanam «lopenka BK/1/BbIK/», « MOLLHOCTb FTOPEJIKU >»;
e «MOLHOCTb FOPEJIKN <»;
e uHTepodelicy RS485 npotokon Modbus RTU.

[N OLEHKM NPaBUAbHONM PaboTbl FOPenkn BblAAlOTCA peneiiHble curHaabl Tuna «CYXOM KOH-
TAKT», «PABOTA TOPEJIKN OK!» n «<ABAPNA TOPE/IKU». CoobuweHuna ob owmnbkax n pabote ropenku
oTobpaxKatoTca Ha AByx cTpodHoi OLED gucnneun nynbta onepatopa. MeHio nynbTa onepatopa nos-
BONIAET HACTPOUTb cneunduyeckyto KOHOUrypaumo ANa KOHKPETHOM CUCTeMbl, MOCTPOUTb KPMBYHO
COOTHOLWEHUA ras3/Bo3ayx M NpoBepuUTb PaboTocnocobHOCTb BCEX YAacTel U MEXaHW3MOB TOPEsKU.
MmeeTcAa BO3MOXKHOCTb BbIbOpa 3a4eMCTBOBAHHbIX 3aWMT MU BKAOYEHUA PYHKLUUM aBTOMATUYECKOrO
KOHTPO/IA repMeTUYHOCTM C NOMOLLBIO MEHIO aBTOMaTa ropeHnda. CBA3b C BEPXHUM YPOBHEM MO UH-
Tepdeicy RS-485 npoTtokon Modbus — RTU.

1.1.11 TexHuuyeckue xapakrepuctukm CA®AP-411

TexHun4yeckne xapakrepuctukn CAPAP 410 npeactasneHsbl B Tabnuue 1.6.

Tabauya 1.6
TexHuueckue xapaktepuctukn CAGAP 411
Mapametp 3HaueHue

MuTatowee HanpsaxeHue, B ~ 230+10/ -15%
MaKcumanbHbI TOK NpeaoxpaHuTens, A 10 meaneHHbIN
MoTpebnsaeman mowHoCTb (6e3 BeHTUNATOpa), He 6bonee BA 500
ConpotnsneHune nsonaummn, MOm 20
Mopor cpabaTbiBaHMA AaTYMKA MOHMU3ALMN, MKA 3
[OVCKpeTHble BXOAbl TUMNA KCYXOM KOHTAKT», HaNpsAXKeHne KoMMyTaumu: +24B

® pene faBneHUA BO3Ayxa

e BHellHAA aBapusa (aBapua KoTna)

e ropesnka BKJI




e
S
® MOLLHOCTb «+/-» §
=
JNCKpeTHble BbIXOAbl: S
e Mmanoe ropenne JU3MI B perxkume «AnM3tonameso» 2A, cosf 0.4 :
e 6Gonbloe ropeHne AN3BI B perknume «JM3TONANBON 2A, cosf 0.4 =
e austonnmsa AINU3MT B pexkume «M3TONAMBOY» 2A, cosf 0.4 @
e MOTOp BeHTMNATOpA 1A, cosf 0.4
® UWCTOYHMK BbICOKOrO HanpsxeHusa UBH 1A, cosf 0.4
e curHanbl «PaboTa», «ABapmA» TUNA KCYXOM KOHTAKT»
e nepemeHHoe HanpsxeHue 230B Tok 1A, cosf 0.4
® OCTOAAHHOE HanpsXKeHue 3A
AHanorosble BbiXoapl:
e ynpasaeHne NpuUBOLOM 3aCNOHOK BO34yXa 0-20mA
AHanorosble BXoApbl:
® M0/IOXEeHMe 3aCN0HKU rasa, Bo3gyxa 0-20mA
® faBaeHue AnU3Tonamea 4 -20mA
MNyneT onepatopa MNO410
® 2-X CTPOYHbI OLED aucnnei
e Knasmarypa
e CBeTOAMOAHAA NHOMKALMA COCTOAHMA 3aC/IOHOK rasa W BO3Ayxa, Naamsa ro-
pPenkn u 3ananbHWKA, aBapuA, NMHUIN CBA3M MeXay Ny/JbTOM onepaTopa
610KoM pacwmnpenmna T410 M KOHTPONNEPOM BEPXHETO YPOBHSA
MaKcMManbHOE KOIMYECTBO TOYEK B KPMBOW COOTHOLLEHUA TONINBO/BO34YX 2
MNoaneprknsaemble NPOTOKONbI Modbus RTU

1.1.12 KoHctpykuua CA®AP-411

KoHcTpykTnBHo CA®AP 411 coctouT U3 nynbta onepatopa — M0O411, 6n0Ka pacwmpeHua —
T410. BHewHu Bua NO411, T410 un npucoeauHUTENIbHbIE pa3mepbl Ha PucyHkax 1.7-1.8.

]
i CADAP 411

I — BruwaHve

— AEaWR

PucyHok 1.7 - [Mynem onepamopa 0411 suo cnepedu
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[na Bbibopa NapameTpoB B MEHIO C/IY»KAT KHOMKW, PACNONOXKEHHbIX HA INLEBOM NaHeNn ny/b-
Ta. 310 KHOMKM «BJIEBO», «BMPABO», «BBEPX». «BHW3». Mexay HMMKW pacrnofiodeHa KHOMKa
«BBO/M». B neBom yrny kKHonka Esc — «OTMEHA». UHaMKauua BkAtoyaeT B cebsa gecaTb CBETOANOA0B
N OBYXCTPOUHDIN }KUOKOKPUCTANNNYECKUIA ANCTINEN.
e cBetoamnogbl «BO3AYX» n «A3» NOKa3bIiBAOT OTKPbLITUE MM 3aKPbITUE COOTBETCTBYHO-
LLWX 32CNOHOK;
e ceeToamonbl «lnamsa ropenku» u «lnamsa 3anasbHMKa» MNOKA3bIBAKOT Hasnume;
® CWUrHana oT COOTBETCTBYIOLLEro AaTyMKa nNaameHun; nHaukatop «ABAPUA» nokasbiaeT o
HEeWCnpPaBHOCTU B YNpaBAEHUW;
e uHguKkaTop «MPEAYNPEXAOEHME» yKasbiBaeT O BbiIxoAe OA4HOrO M3 HebNOKMpYyOWmX
NMOKa3aHMUM AaTYMKa 3a YCTaBKy;
e cBetoamodbl «MOPT 1» u «MOPT 2» nokasbiBaloT 0OMeH MO CUCTEMHOMN U JIOKabHOMN
WKnHe.

MaKcumanbHble ANnHbI Kabena: XT12, XT14 — 10 m.
3nektponutaHue 230 B AC TpebyeT 3awuTbl NnpegoxpaHuTenem F1 makc. = 6A megneHHo ne-
peropatowmin. Mo ymonyaHuio ctount 3.15 A.

Mutanne =24B

A B +24B- A B
] Mopt 1 RS485 CuctemHan WwWKWHa

Mopt 2 RS485 JlokanbHan WKHa

PucyHok 1.8 - [10411 sud c3adu

0O603HayeHWe U onMcaHne pa3bemoB NyabTa onepaTopa npeactasaeHbl B Tabamue 1.7.

Tabauya 1.7
0603HayeHMe U onMcaHMe Pa3bemoB Ny/ibTa onepaTtopa
Pasbem KoHTaKTbl, Ha3Ha4YeHue
Pasbem cMcTEMHOM MarucTpanm
XT1 1 — nnHna A nutepodeliica RS485

2 — nnHmA B nHtepdeiica RS485
Pasbem nutaHuA

XT2 1-+24B
2-— -24B
Pa3bem noKanbHOM ceTn
XT3 1 — nnHuna A untepdeiica RS485

2 — nnHmA B nHtepderica RS485

MaKcumanbHble ANnHbI Kabensa XT1 — 1200 m.



“NPOMA
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1.1.13 0630p cuctembl CA®AP-411

OcHOBHOEe nporpammHoe obecneyeHue BbiNOAHSAOWME anroputm pabotel CADAP-411
HaxoauTca B nNynbTe onepatopa N0412, KoTopbI MO N0KanbHOW WKnHe RS485 (nopt 2, XT3) co-
eanHeH ¢ 6aokom pacwmnpeHns T410. PyHkummn T410 3akao4atoTcs B 06paboTke BXOAALMX CUT-
Ha/N0B M Bbl4AYM MO KOMaHAe OT My/bTa OnepaTopa BbIXOAHbLIX CUrHanoB. [ynbT onepartopa
M0412 asnsaetca «Mactepom», a T410 «MogunHeHHbIM». OBMeEH NponcxoauT Ha ckopocTn 9600
6oga.

MopT 1 (XT1) Ha MO412 obecneynBaeT CBA3b C BHELWIHUMW YNPABAAIOLWMMN CUCTEMAMU NO
npotokony Modbus RTU. Cneundunkayma npotokona B MpunoxkeHunm 9.

1.1.14 Cxema 3N1eKTpUYECKUX NOAKAOHEHUA aBTOMATUKN FTOPEJIKU K CeTU

CUCTEME, MPU TMOAK/IIOYEHUN BYAbTE BHUMATE/IbHbI!!! HE MNOMEHAUTE MECTAMU ®A3Y U

COB/IIOJAVITE OCHOBHBIE MPABUJIA BE3OINACHOCTHU, YBEAAUTECH B NOACOEANHEHUU 3A3EMJ/IEHNA K
A HEUTPA/Ib!!!

CETb MOAK/MOYEHUA [OJ/IXKHA BbiTb 3ALLUULEHA ABTOMATUYECKUM BbIK/IIOYATE/IEM COOTBET-
CBYIOLLEVA BE/INYUHDI.

asmomamuyecKuli ebIKaYamens cemu Haxooumcsa e nosoxceHuu OTK/. u nepeksaw4yamesnob HA umad)e

j BHUMAHMUE!!! lMpexcde Yem 8bINOAHAMbL 37eKmMpuyvecKue nodkawoveHus Heobxodumo ybedumocs, 4Ymo
ynpaeneHus 2opeskKoii 8 nonoxeHuu CTOI.

[NnA BbINONHEHWNA NOAKNIOYEHUI HEOOXOANMMO BbINONHUTD:
e CHATb BEPXHIOK KPbILLKY CO WKada ynpaBieHUsA ropeskom;
e [logKkntounTb Kabenu ¢ rasoBom pamnbl K 610Ky pacwmperHns T411;
e BbINO/HWUTb 3NEKTPUYECKOE NOACOEANHEHNE K KNIEMMHOMW KOMIOAKE NUTAHWA, B COOTBET-
CTBMM CO cxemom, PucyHok 1.9;

XT3 KoHT
®aza A L1 <
daza B L2 <
®asa C 3 < 380B 500w,
HelTtpanb N <

PucyHok 1.9 — Cxema nodcoeduHeHUs K KneMMHOU KOno0Ke numaHus

e [IpoBepuTb HanpaBaeHUe BpaLleHUA 3NeKTPoABUraTeNAa ropesku;

e Ha3aBoae NOAKAYEHbI HUXKENepeUncieHHble NpoBoaa U KabenbHble NMHUK;
® BbICOKOBOJIbTHbBIN NPOBOA K 3/1EKTPOAY PO3XKMUra C UCTOYHUKa MBH;

e [lposog c doTOAaTUMKA;

e Pene pasneHnA BO3Ayxa;

e [lpnBoAa BO3AYLIHOM 3aC/NOHKM;

e DneKTpoaBuUraTenb ropesnku.




1.1.15 BpauieHue aneKTpoaBuUratens BEHTUNAATOPA.

Mocne 3aBepLUEHUA BbINONHEHNA SNEKTPUYECKUX COEAMHEHNIN TOPENKM NPOBEpPbTE Hanpas/e-
Hue BpalleHuA ABuraTtena. [suratenb OO/IKEH BpaWaTbCA B HanpaBAeHWU, YKa3aHHOM Ha Kopryce
asuratens. B cnyyae HenpaBuIbHOTO BpaLLeHWsA HEOBX0AMMO NePEKNHYTb OAHY $a3y Ha KNeMMHUKe
XT3 1 BHOBb NpoBepbTE HaNpaBAeHNE BPALLLEHMA ABUraTens.
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& BHUMAHMUE!!! Mpoeepbme Hacmpoiiky mepmoperse dsuzamens.

1.1.16 MNMoagknoyeHMe BHELUHEro perynatTopa MOLLHOCTMU.

[na ynpaBneHUA ropenkoi Ha BOAOrpemHOM KOTae /iydlle NPUMEHATb 060pyaoBaHME, KOTO-
poe B CBOEM cOCTaBe MmeeT He TonbKo MUM perynatop TemnepaTtypbl, HO U BbINOAHAET GYHKUUK 3a-
WMTbl BogorpeHoro(naposoro) KoTna, Hanpumep, WwKad ynpasneHma KB-bI. Ha pucyHke 1.10 npea-
cTaBneHa QyHKUMOHANbHAA CXxema MNOAKYEHMA, B MPUIOKEHUAX 6 M 7 npeacTaB/iieHbl CXembl
BHELUHUX MOAKNOUYEHUA.




no4ii
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MNopt 2 RS485 JloKanbHasa WwHa T Mopr1l RS485 CucremHan WuHa
24B=
BHEWHM A
npeapXpaHm Tens
[makc 10 A)

O o= Bbixoabi 230B AC (nepemeHHb1i TOK)

——————— Hnanan MN3K1

MuTandwe 2308 AC

BXOAbl TUNA €CYyXOW KOHTAKT? p Hnana M3K2
NaeneHKe rasa B MarucTpand muH, ——————P= ———» Hianad sananbHuKa
[aENEHWE r33a B MATMCTRAM MaKe, ———————= ——» WBH
Pene NaENeHWA EO3AYXE —= F——————® [lBWrate/lb BEHTHNATOPA
Pefe NpoBepHM re PMETUUHOCTH KNaNaHos ———#= Bemxogs! 0— 20mA

———» [(pWEOA razoBoi TACNOHKK

——® [IpKBE0d B03AYIUHOW 3ACN0OHKK
ABapKWA KOTNA

> T410 Bxpabl 0 20mA
l—— MonoMeHWe rasosol 3acN0HHH
Topenka BR/I L [ [loN0KEHWE BOSAYIWHOM 33 CAOHKKW
MOWH OCTE ropeakm + -
MOULH OCT FODE R - _ LKAHEpDLI 003 MEHK
-
[ ——  MoHM2aUKHA
81 ———————— DOTOAATYMH C PeNefHBIM BbIXOL0M
| ’ x an BbIX0Abl TUNA & CYXD i KOHTAKT®
4
I—\j?/— - ] . PaboTa ropenku
L
¢ AB3pUA FrOpenkl
L -
SAL «PYY/CTON/ABTOMAT: <82

SBl «bonbles 5B2 eMeHbwen

-4
-+

Temneparypa TeM0HOCHTENA

Pefle paspRMEHWA B TONKe

-

Fene NpoToka

-

Peryna Top MOoLLHOCTH -}

ABapuAKoTNa o

lopenka BKN

MOWHOCTL FOpeAKW >

vy

IOLLH 0Th FOPENKH <

PucyHok 1.10 - ®yHKUUOHANbHAA cxeMa cucmembl. CXxema C8A3U C pe2yssamopom




Ona nogkntoueHma no CAPAP 411 k sHewHemy MNMUA perynatopy HeobxoaMMO BbIKPYTUTb Ye-
Tblpe BUHTA U3 INLEBOM NAHENIN OTKUHYTb €€ U NOYYUTb A0CTYN K repMOBBOAAM, PACNONOXKEHHbIM B
HUXHeN YyacTu WwKada ynpasneHuns, PucyHok 1.11.
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PucyHok 1.11 - [epmos8o0sbi

Yepes gaHHble repMmoBBOAbl NOAK/IOYUTL CUTHANbI yNpaBAeHUsa K pasbemam XT12, XT14 6noka
pacwupenuna T411, PucyHok 1.12.

XT12 KoHT XT14 KoHT
ONCTaHUMOHHbIN 1 ABapwua KoTna 1
nycK 2 2
Bxog bonbue 3 ABapua ropenku 3
Oo6uwmit 4 4
MeHbLue 5 Pabota ropenku 5
6

PucyHok 1.12- Pazvemobl XT12 u XT14

Mocne BbINOJIHEHUA NOACOEAMHEHUS YCTaHOBUTL IMLEBYIO MaHe/Ib Ha MecTo 3adUKCUPOBaB ee
YeTblpbMs BUHTaAMMU.

Ecan Ha KoT/nie HEeCKONbKO 6/104HbIX TOPESIOK, TO YNpPaB/IEHWE MOLLHOCTb KaK4oMh FOpesnku
HeobxoaAMmo npoBoAUTb MO MHTepdelicy RS485 npotokon Modbus. Cneundukauma npoTokona
npeacTtassieHa B MNpunosxkeHmun 9. PyHKUMOHaANbHAA cxeMa MOAKAOYEHUs NpeacTaB/ieHa Ha PUcyHke
1.13.




‘Temneparypa Tenno0HOCUTeNA

‘Pene pPa3pAKeHUA B TONKe

KB-BIr
PerynaTop <P €/1e NPOTOKa
MOLLHOCTH o [asneHwne Boabl
RS485

#1

PucyHok 1.13- MHOroropenoyHblii BapuaHT ynpaBaeHumn

1.1.17 BknoyeHune CAOAP-411.

dneKTponuTaHMe Ha BIOK ynpaBaeHUA NoAaeTca nociae BKAOYEHUs BbiKatodaTena «CETb». Ha
610Ke MHAMKAUMM W yNpaBaeHUA NPU 3TOM HauyMHaeT BbIBOAUTLCA TEKyllas MHPopMaLMsa Ha OBYX-
cTpoyHbI OLED-ancnnei.

Ecan npu npeapiaywem BrkaAtoYeHMM 610Ka ynpaBaeHUa BO3HUKAA Kakaa- aMbo aBapus, TO Ha
INuEeBoM naHenu ceetutca namna “Asapusa”. [insa cbpoca aBapuu HeobXoAMMO HaxKaTb KHOMKY Esc.
Mocne atoro 610K ynpasaeHua nepenaet B pexkum pabotbl « OCTAHOB/IEHO».

1.1.18 Bo3morKHble cocToAHUA paboTbl 6/10Ka ynpasneHna CAPAP-411.

BNOK ynpaBneHns MOXKeT HaxoA4MUTbCA B OAHOM U3 CieAytowmx cocToaHui, Tabanua 1.8.
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Tabauya 1.8 — CocmoAaHus 6a0Ka ynpasneHus

CoctofsHUe

OnucaHue

«B/TIOKNPOBKA»

Bnok ynpaBneHnA nepexoanT B 3TOT pPeXMM Nocae Kakon-nmbo HewTaTHOM
cuTyaumu. fopenka npu 3TOM OTKAKOYAETCA, M BCE K/lanaHbl YCTaHaB/MBA-
IOTCA B UCXO4HblE COCTOAHUA. BO BTOPOI CTpOKe MHAMKATOPa oTobparkaeT-
CA npuynMHa H610KMPOBKK. Mocne ycTpaHEeHWs HEeUCNPABHOCTU HAXMUTE
KHoOMKy «CTOlM» Ha nanueBol naHenn 6a10Ka MM KHOMKY BO3BpaTta Ha 610-
Ke ynpaBaeHua n MHANKAUMK aNa nepexoga B pexkmm «OctaHoBneHo». Ec-
M B MeHi0 6/710Ka ynpaBieHnA YyCTaHOB/IEHO BPEMSA aBapPUMHOW BEHTUNA-
UMK, To nepexos B pexum «OCTaHOBNEHO» HEBO3MOMEH A0 OKOHYaHMA
BPEMEHW aBapUINHOM BEHTUAALUMN.

«OCTAHOB/TIEHO»

FopenKa BblK/1lOYEHA, HNWKAaKMWE HEWTaTHblEe CUTYaLMUN HE aHANTU3UPYIOTCA.
bnok ynpasaeHnAa HaxoanTca B OXKNOaHWUM 3anyCKa.

«YCTAHOBKA»

3aC/IOHKM rasa u BO34yXa YCTaHABANBAKOTCA B MNOJIOXKEHUE BEHTUNALUN NTN-
60 B NonoxeHue PO3XHura, Ha MHAMKaTope 0To6pa>KaeTc;1 TEKyLWee nono-
KeHUe 3aC/IOHOK U Tpe6yeN\oe nonoxeHme 3aC/1I0HOK.

«BEHTUAAUNA»

BNOK ynpaBneHna NpoBoOAMT BEHTUAALMIO B TeYEeHME BPEeMEHU BEHTUANA-
UMK, Ha MHAMKaTope oTobpakaeTcs 0bpaTHbIA OTCHET BPpeMeHU A0 KOHLA
BEHTUNALNMN.

«MOJAYA IN3UNb-
HOrO TOM/IUBA»

BK/IIOYAETCA MOTOpP AN3eNbHOro Tonamea (Bbixog AU3MT).

«PO3XKUI»

BNOK ynpaBneHUs pas’KuraeT ropesiky B COOTBETCTBUM C HACTPOMKaMMm
BpeméH pabotbl MBH, ctabnnnsauum n anroputmom paboTbl 3anasbHMKa.
Bo BTOpOM CTpoKe oTOb6pa)kaloTca 0b6paTHbIM OTCYET BpeMeHu paboThbl
MBH.

«CTABUTU3ALNA
NMAAMEHW TOPEJI-
KN»

B TeyeHUn BpemeHu cTabunmsauum naameHu ropeskm He MPOU3BOANUTCA
perynmpoBaHue MOLLHOCTU FOpPeHUs, ecnm no UcTe4eHnn AaHHOro Bpeme-
HM NAaMs FTOPeNKU He NoABUNOCH BblgaeTca 61oknposka «HET NMJTAMEHN
FOPEJIKW».

«MANOE TOPEHUE»

NPOUCXOANT NPOLECC FOPEHNUA C BO3AYLIHOM 3aCIOHKON B NONOXKEHUU Ma-
Nnoro ropeHua (yctaHaB/iMBaeTCA B MeHI0 6/710Ka ynpasieHua), BKAKOYEH-
HOM curHane manoro ropeHma JU3MT u BbIKAtO4EHHOM cUrHane 6oablioro
ropeHuna AN36T.

«BbOJIbLLIOE NOPE-

NPOMCXOAUT MPOLLECC FOPeHMA C BO3AYLIHOM 3aC/IOHKOM B MOJIOXEHUU
60bLUIOro ropeHna (ycTaHaBAMBAETCSA B MeHI0 6/10Ka ynpaB/ieHus), BKAtO-

HUE» YeHHOM curHane manoro ropenua AN3MI 1 BKAOYEHHOM cuUrHane 60/b-
woro ropeHuna AN3BI

MpoaysBKa Nocne BbIKAOYEHUA TOPESIKM B C/lydae OCTAHOBA MO KOMaHAe,

NPy 3TOM 3aC/IOHKa rasa 3aKpblBaeTCA, a 3aC/IOHKA BO3A4yxa CTAHOBMUTCA B

«MPOAYBKA» NONOMEHNE BEHTUAALMMK, Ha Aucnsiee oTobparxkaetrca obpaTHbld oTcyeT

BPEMEHWN [0 OKOHYAHMA NPOAYBKMW. [JaHHbIN perMm ABAAETCA NOArOTOB-
Kol K nepexopay B pexmum « OCTAHOB/IEHO».

«ABAPUMHASA BEH-
TUAALMA»

MpoayBKa nocsie BbIKAOYEHUS TOPENIKM B C/ly4ae OCTaHOBAa NO MPUYUHE
6/10KMPOBKK, MPU 3TOM 3aC/IOHKA ra3a 3aKPbIBAETCA, @ 3aC/I0OHKA BO3A4yXa
CTAHOBWUTCA B NONOXEHME BEHTUAALMMU, HA Ancnaee otobpaxkaetca obpaT-
HbI/ OTCYET BPEMEHM [0 OKOHYAHUA BEHTUAALMMU. [LJaHHbIN PEXUM ABNSAET-
CA NOArOTOBKOM K nepexoay B pexxum «bJIOKMPOBKA».




1.1.19 lMpoueaypa NycKa ropesnku.
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BHUMAHUE! KoHmponb 2epmemuyHOoCcmu obs3ameneH 014 20pesnoK ¢ menaoeoli mowjHocms 1.2 MBm u
60nee — omknroyeHue npoyedypobl KOHMPOA 014 YKa3aHHbIX duana3zoHoe mouHocmel 3anpewaemcs!

Mpoyedypa nycka 2openku EMMA ¢ KOHMpoaemMm 2epMemu4YHOCMU 2a308bIX KAANAHO8 apmamyp-
Holi 2pynneoil.

Mocne nofgaum NUTaHUA 610K YyNPaBAEHUA HAXOAUTCA B PEXMME OXUAAHNA KOMaHAb! «[TYCK».

MyCK ropenku ocyLLeCTBASETCA B COOTBETCTBUM CO caeaytollen anarpammont (PucyHok 1.16):

1. Bknw4aeTca BEHTUAATOP BO3AyXa, 3aC/IOHKA BO34yXa NepeBOAMTCA B NOMOXKEHME BEHTUNA-
umun. OXnpaetca NoABAEHUA CUrHaNa OT pene Bo3ayxa. Ecam curHan He noAasBuTCA B Teye-
HWe BpeMeHM YCTaHOBKM, BblAAETCA COOTBETCTBYHOLLAA 6/10KMpPOBKA.

2. BblgepxumBaeTca Bpemsa BEHTUAALUM — NO YMOSYAHUIO 60 ¢, Hy*KHOe yCTaHaBAMBaeTCA No
NPOEKTY.

3. KoHTponb repmeTtuyHoctu. lpoBoantca BO Bpema BeHTUAAUMKU. OTKpbIBaeTCcA KpaTKo-
BpemeHHo [3K-2 (PucyHok 1.14) Ha 2.5 cekyHAbl Ana coeguHeHus ¢ atmocdepolt — B 3a-
BMCMMOCTM OT COCTOSAIHUA TOPENIKM BO3MOXKEH COPOC MeXKnanaHHOro obbema rasa yepes
ropenky B npegenax gonyctumoro no NOCT 34317-2017 (EH 1643:2014) n.7.101.2.- 0.083
% OT HOMWHaNIbHOTO YacoBOro pacxoda noTpebasemoro ropenkon rasa. (cm. MpunoxkeHue
11). BoigepxuBaetca Bpema Tn3kl (no ymonyaHuio 30 c), 32 3TO BPEMS KOHTPO/MpYyeTca
COCTOAHME pene KoHTpona repmeTtnyHoctn APAM — HacTtpoeH Ha 50 % pasneHua nepeg
M3K-1. Ecnm pene nepeigéT 3a cHeT HaTeKaHMA rasa Yepes M3K-1 B aKTMBHOE COCTOAHME B
BMAE 3aMbIKAaHMA KOHTAKTOB, BblAAETCA BNOKMPOBKA O HErepMeTUYHOCTU OTCEYHOro Kna-
naHa M3K-1. Echn KOHTaKTbl pese oCTaAnCb B PA3OMKHYTOM MNOJIOKEHUU KOHTPO/Ib repme-
TMYHOCTM NepexoamT Ha 2 3Tan.

(APAP-4T0 |5
JZ SL éL /gpenka
[Ph-0%6] V2=
—> ">——>1<|L|>I<I @ \ O
2a3 [3K-1 M3K-2 30CN0HKA N
2030009 —— |
30CN0HKA
Bo3dywHas
boadyx
PucyHok 1.14 - dyHKLMOHAbHAA CXeMa KOHTPOAA repmeTUYHoCTM 610Ka KnanaHoB 6e3
3ananbHUKa.

4. OTKpblBaeTca oTceyHoM KnanaH MN3K-1 KpaTKOBpPeEMeHHO Ha Bpemsa 3anosiHeHus 3 c. Pene
KOHTPO/S FePMETUYHOCTU A0MKHO NepenTn B aKTMBHOE COCTOSIHWE — B BUAE 3aMblKaHUA
KOHTaKTOB. ECcnn aTOoro He Npou3onaéT, BblaaéTca 6N0KMpoBKa 06 owKnbKe 3anonHeHuUs,
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OmA:
YTO rOBOPUT O HEMCNPaABHOCTU oTce4yHoro KaanaHa M3K-1 unam knanaHa M3K-2 uam ke 06
OTCYTCTBMM rasa nepeg ropenkou (asapusa c PA-016).

5. OtceyHor knanaH MN3K-1 3akpbiBaeTca M BblaeprkmaeTca Bpema Tnsk2. Ecan pene KoH-
TPOANA repMeTUYHOCTU YTPATUT aKTUBHOE COCTOAHMNE — B BUAE PA3MbIKaHMA 3aMKHYTbIX KOH-
TAKTOB, BblAAETCA HNOKMPOBKA O HErepMeTUYHOCTM Paboymx K1anaHoB..

6. 3acnoHKM rasa 1 Bo3gyxa NepexoaAT B NONOKEHME PO3XKMUra.

7. HauunHaeTcA po3Xur 3ananbHUKa ropenkn. Bknwyaetca NUBH u BbigepKmnsaeTca Bpemsa pa-
60Tbl MUBH nepea noaskunrom. CUrHanbl N1aMeHn He aHanU3npyeTcs.

8. OTKpbiBatoTca KnanaHa ropenkn MN3K-1 n knanaH 3ananbHUKa. UBH oTkntovaeTca ye-pes
Bpema paboTbl MBH nocne noaxura n Ha4MHAETCA KOHTPO/1b N1AMEHM.

9. OtKpbiBaeTca N3K-2, 3aKkpbIiBaeTCA KAanaH 3anasbHUKA.

10. BolaeprknBaetca Bpems cTabunmsaumm nnameHu. NMpmn sTom ropesika He A0/IKHA MOTYXHYTb
M He AO0/IKeH NPOMNAacTb CUrHaA NAaMeHMU.

11. MepexoauT B peXKMM NPOrpesa, BblAEPKMUBAETCA Bpemsa nporpesa. [ponssoantca peryam-
pOBaHME MOLLHOCTN BHELHUMW CUTHaNaMM.

12. Mpn BbIKAOYEHUN TOPENKM 3aKPbIBAOTCA BCE ra3oBble KAanaHbl, a KnanaH cseun bes-
OMaCHOCTU OTKPbIBAETCA, 3aC/IOHKA rasa 3aKpbIBaeTCA, 3aC/I0OHKa BO34yXa nepexoauT B no-
NOXeHNe BEHTUNALNM, BblAepKMBALTCA Bpema NPOAYBKU.

13. MNMocne 3aBeplleHNA NPOAYBKM BEHTUIATOP BO34yXa BbIK/JAKOYAETCA, 3aC/IOHKA BO3Ayxa 3a-
KpblBaeTcA.
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Mpouyedypa nycka 2openxku EMMA ¢ KOHmMpoaem 2epMmemu4HOCMU 2a308bIX KAANAHO8 apmamyp-
Holi 2pynnel U 3aNaAb6HLIM KAANAHOM.

Mocne nogaym nuTaHWA BNOK ynpaBneHMA HAXOANTCA B PEXKMME OXKUAAHMA KOMaHabl «[TYCK».
MycK ropenkun ocyLLecTBASETCA B COOTBETCTBUM CO creaytollen anarpammont (PucyHok 1.16):
1. Bknw4aeTca BEHTUAATOP BO3AyXa, 3aC/IOHKA BO34yXa NepeBOoAMTCA B NOJIOKEHUE BEHTUNA-

UMK, OoTKpbITO Ha 50%. OXKupaetca NoABNEHUA CUTHaNa OT pene Bo3ayxa. Ecam curHan He
NOABUTCA B TeYEHME BPEMEHM YCTAHOBKM, BblAAETCA COOTBETCTBYIOLLAA HNOKMPOBKa.

2. Bblaep:uBaeTca Bpema BEHTUAALMU — N0 ymondaHuto 60 ¢, Hy)KHOe yCTaHaB/MBaeTcA Mo
NPOEKTY.

3. KoHTposnb repmetnyHocTn. lpoBoautca BO BpemA BeHTUAAUMKU. OTKpbiBaeTCcA KpaTKo-
BpemeHHo [3K-2 (PucyHok 1.15) Ha 2,5 cekyHAbl AnA coeauHeHnsa ¢ aTmochepon — B 3a-
BMCMMOCTM OT COCTOSAHWUA TOPEIKM BO3MOXKEH COPOC MexKnanaHHoro obbema rasa yepes
ropesky B npeaenax gonyctumoro no NOCT 34317-2017 (EH 1643:2014) n.7.101.2.- 0,083
% OT HOMWHANIBHOTO YacoBOro pacxoaa notpebnaemoro ropenkou rasa. (cm. MpunoxeHune
11). Boiaep*kmnaetca Bpema Tn3kl (no ymonyaHuio 30 c) , 32 3TO BpeEMA KOHTPO/IMPYeTCA
COCTOfIHWE pene KoHTpona repmetuyHoctn APAM — HacTpoeH Ha 50 % pasneHus nepeg
M3K-1. Ecnm pene nepengéT 3a cyeT HaTeKaHUA rasa Yepes M3K-1 B aKTMBHOE COCTOAHME B
BMAE 3aMbIKAaHWA KOHTAKTOB, BblAAETCA BNOKMPOBKA O HErepPMEeTUYHOCTU OTCEYHOro Kna-
naHa MN3K-1. Ecan KOHTaKTbl pesie 0CTannCb B PAa3OMKHYTOM NONIOXKEHUU KOHTPOIb repme-
TMYHOCTM NepexoamT Ha 2 3Tan.




10.

11.

CBeua CAPAP-410 }—

6esonacHocmu

[a3

A
% [ openk
= O)

3ACNOHKaA

2a30bas
3ACNOHKA
Bo3gywHas
3ananbHUK /J\
Bo3gyx

PucyHoK 1.15 - dyHKUMOHAIbHAA CXeMa KOHTPOA repMeTUYHOCTU B10Ka KNanaHoB ¢ 3a-
nasbHUKOM U cBeYol b6esonacHocTH.

OTKpbliBaeTca oTcedyHon KnanaH MN3K-1 KpaTkoBpeMeHHO Ha BpemMs 3anosiHeHUs 3 C. U 3a-
KpbIBAeTCA KManaH cBeyn 6e30nacHOCTU. Pene KOHTPOAA repMeTUYHOCTU A0/IKHO NepenTm
B aKTMBHOE COCTOAIHWE — B BUAE 3aMblKaHMA KOHTAKTOB. Ecnu aToro He npom3ongéT, Bolga-
é1ca 6/10KMpoBKa 06 OWKMOKE 3aM0IHEHUSA, YTO TOBOPUT O HEUCMPABHOCTM OTCEYHOTO Ka-
naHa MN3K-1 nnau knanaHa MN3K-2 nnu ke 06 oTcyTcTBUM rasa nepes ropenkon (asapms c PA-
016).

OtceyHolt KnanaH M3K-1 3akpbiBaeTca M BblaepKmBaeTca Bpema Tnsk2. Ecam pene Kol-
TPOANA repMeTUYHOCTM YTPATUT aKTUBHOE COCTOAHME — B BUAE PA3MbIKAHMA 3aMKHYTbIX KOH-
TAKTOB, BblAAETCA HNOKMPOBKA O HErepPMEeTUYHOCTM Paboymx KnanaHoB..

3acN0OHKM ra3a u Bo3ayxa NepexoaaT B MONOXKEHUE PO3XKMUra.

HaumHaeTcs poskur ropenku. Bkaovaerca MBH un Bblaeprkmnsaetca spemst pabotbl MBH ne-
pes nogxurom. CurHanel NlaMmeHu He aHaAn3upyeTcs.

OTKpblBatoTcA KnanaHa ropenku MN3K-1, kKnanaH ceeun 6e30NacHOCTM 3aKPbIBAETCSH, OTKPbI-
BaeTcA KnanaH 3ananbHuKa. UBH oTkntouaeTcs yepes Bpems pabotbl MBH nocne noaxura u
HaYMHaAETCA KOHTPOIb NIaMEHM.

Bblaep)kuBaetca Bpems CTabunvsauum naameHu 3anasbHuKa. [pu 3TOM ropenka He
OONXKHA NOTYXHYTb U He A0NXEH MPOoNacTb CUrHaN NAamMeHu, OTKPbIBAETCA K/1anaH ropesku
M3K-2.

MepexoanT B peXXMm Nporpesa, BblaeprKnBaeTca Bpemsa nporpesa. NpoussoauTca peryau-
pOBaHWE MOLLHOCTU BHELUHUMMW CUTHANaMW.

Mpu BbIKAOYEHNM FTOPE/IKM 3aKPbIBAKOTCA BCE ra30Bble K/lanaHbl, OTKPbIBAETCA KnanaH cee-
4y 6e30MacHOCTM, 3aC/IOHKA ra3a 3aKpbIBAETCA, 3aC/IOHKA BO34yXa MepexoAuT B MONOXKe-
HUe BEeHTUNAUMMW, BblOepKuBaeTcA Bpema NpoayBKU. KOHTpoab repmeTnyHocTu. poso-
autca
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Fopenka BKAlOYEHA |

BeHTunatop

m
a
=3
<3
=
=3
o
=
<]
~
N
~
=)
<
@

3acnoHKa Bo3ayxa ‘ ‘ ‘ ‘

3N 3acnoHKa rasa

NM3K1 KnanaH

Bbixoabl

KnanaH ceeuun

KnanaH 3ananbHuKa

N3K2 KnanaH ropenkun

UBH
APOM Pene Bo3gyxa
Pene AHI

Mnamsa 3ananbHUKA

@&/ nnamsa ropenku

®/[ nnama

Bxopabl

Pmin Pene pasneHue HU3Koe

Pmax Pene paBneHue Bbicokoe

CurHan 6onblie

CuUrHan meHbLe

1 2 3 4 5 6 7 8 9 10
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KoHTponb repmeTnyHoctn = <Po3xur->
- MaccuBHOE COCTOAHUE CUTHANA - AKTUBHOE COCTOAHUE CUTHaNA
- CurHan He aHanusupyeTca - CUrHan meHseTca No aAropuTmy

PucyHok 1.16- ®yHKUUOHAMLHAA CXeMa KOHMPOsA 2epmemuvHocmu 6,10Ka KAarnaHoe

Tabauuya 1.8 — O603Ha4eHUs Ha cxeme pabombol

0O603HauyeHune Pacwudposka
Tycrl MaKCMManbHoe BpemsA YCTaHOBKM 3aCNOHKM BO34yXa B MONOXMEHWEe BeHTUAA-
ummn
T BeHT Bpema BEHTUNALUN
Tyer2 MaKCMMaNbHOE Bpems YCTaHOBKM 3aCIOHOK BO34yXa B MOJIOXKEHME PO3XKUra
T Hac 3aJ4epKKa nocne BKAOYEHMA Hacoca AT
Tuen 1l Bpema paboTtbl MBH nepea nogxurom
TueH 2 Bpema pabotbl MBH nocne noaxura
Tcrab1 BpemA CTabunamnsaumm naameHu 3ananbHUKA
T npoa Bpema nNpoayBKu




1.1.20 CN1UCOK BO3MOXHbIX 6/10KUPOBOK.

CnncoK BO3MOXKHbIX 6/1T0KMPOBOK npeacTtassieH B Tabamue 1.9
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Tabauya 1.9 - CnucoK 803mMoxHbIXx 6s10KUPOBOK rnpedcmassneH 8 Tabauuye 1.9

Tun BAOKUPOBKU PacwundposKa

Mepen NycKOM BeHTMAATOpPa BO3AyXa OB6Hapy-

3anunaHue pene Bo3ayxa
eH CUrHan o Ha1nm4vmn gaBiaeHnAa Bo3ayxXa.

I'Iponan CUrHan O HaaAn4mun BO34yXa BO BpeEMA

HeTt paBneHusa Bo3ayxa
A Ay paboTbl ropenku.

-Bo BpemAa BEHTUNAUNN NN NPOBEPKU Tepme-
Mnams - NOXKHbI CUrHan TUYHOCTH o6HapyH<eH CUrHan Hanndma nname-
HMW.

Hey,a,al-lelﬁ PO3XKUT nan nponagaHue naameHum

HeTt nnameHun
npwu Po3Kure ropenkn unm B pabore.

ABapwuiiHoe cpabaTtbiBaHWe pesie AaBJIEHUA TOM-

[JasneHune Tonamea HU3Koe
NnBa.

ABapwuiiHoe cpabaTtbiBaHWe pesie AaBJIEHUA TOM-

[JasneHune Tonamnea BbiCOKOe
NnBa.

HeTt cBaA3u 6n10Ka ynpasneHua u b6/oKa pacliu-

OTKa3 6/10Ka paclumpeHus
peHus.

MocTynun curHan o6 aBapmm oT 0bLLEKOTEeNIbHOM

BHewHAA aBapuA
ABTOMATUKMW.

3acnoHkKa BO34yXa HE BblWa B 3a4daHHOE MNO-

ABapusa 3aCN0HKM BO3AyXa
NIOXKEHME 33 pacyeTHOE Bpems.

OwunbKa KOHTPOJIbHOI CyMMbI, BOCCTaHOBAe- | OwnbKa NpoBEepKM 3HEeproHe3aBMCMMOW Nams-
Hbl HAaCTPOIKK NO YMONYAHUIO T (TONbKO Npu 3anycke).

CpabaTbiBaHWe TENI0BOrO pese nyckaTens ABu-

CpabaTtbiBaHMe TeNn0BOro pene
ratens BEHTUNATOpa BO34yXa.

Mpn pyyHOM ynNpaBAeHUM OAHOBPEMEHHO

3anunaHue 6onble / meHblie
Ha)KaTbl KHOMKMN «+» N «-»,

OwmnbKa 3anncK sHeproHe3aBUCUMON NamATU B

Owwunbka 3anucu FRAM
npouecce paboTbl.

OWmnBKa KOHTPONbHOI CYMMbl OCHOBHbIX OwnbKa NpPOBEPKM 3SHEProHe3aBUCMMOWN Mams-
HacTpoek T B npouiecce paboTbl.

1.1.21 MeHio aBTomaTta CAOAP-411.

MeHto npubopa nmeeT APEBOBUAHYIO CTPYKTYPY, ANA NEPEMELLEHNA MEXKAY NYHKTAMU MEHHO
OAHOr0 YPOBHA MCNONb3yloTcA KHonkn BHU3 mn BBEPX, ons Bbibopa nyHKTa MeHHO UCNOJib3yeTcs
KHOMKa BBO/, ana Bo3BpaTa U3 NyHKTa MEHIO MCMO/b3yeTcA KHOMKa Esc. KOHeYHbIN NYHKT MeHI0 Mo-
YKET COCTOATb M3 HECKOJIbKMX CBA3AHHbIX 3KPAHOB, A8 WX NepesncTbiBaHUA MUCMOIb3YIOTCA KHOMKU
BBEPX n BHU3. [na pegakTMpoBaHUA YMCAOBbLIX MapaMeTpoB caeayeT HaxkaTtb KHonKy BBO/, nocne
yero KHonkamu BMPABO n B/IEBO npoun3BoanTCA nepemelleHne mexay paspagamm BBOAMMOroO na-
pameTpa, a KHonkn BBEPX n BHU3 nameHaAwT 3HaveHne paspaga ot 0 4o 9 no Kpyry. [ns Toro 4tobol
NPUHATL U3MEHEHNA BBEAEHHOro napameTtpa c/eayeT HaxkaTb KHonky BBO/, aAna oTmeHbl usmeHe-
HUI KHONKy Esc. OnA peaakTMpOBaHUA MapamMeTpoB MEpevymcinaemMoro TMna Hago HaxaTb KHOMKY
BBO/J, 3aTem KHonkamu BBEPX 1 BHW3 Bbi6paTb HyXHOe 3HauYeHue U3 CNmcKa, U CHOBa HaXaTb KHOM-
Ky BBO/l. 3aBo/icKMe HAcTpoOMKKu npeacTtasneHbl B Tabaunue 1.10.
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[naBHOe MeHI0 aBTOMaTa COCTOMUT U3 cneayrowmnx nyHKTOB:

e COCTOAHME. B faHHOM MeHI0 OTOOparkaeTca TeKyliee onepaTMBHOE COCTOAHWE anro-
PUTMOB yNpaBAeHUA Fropesikon. B nepBon cTpoke oTobparkaeTcs TeKyliee COCTOAHME
paboTbl KOTNa. Bo BTOpoii cTpoke oTobparkaeTca nHbopmauma, 3aBUCALLAA OT TEKYLLETO
pexuma:

e BJ/IOKUPOBKA — npuunHa 610KnpoBKK (cm. MpunoxkerHne A);

e OCTAHOBJIEHO — TeKyuwiana gata u spemsa B popmate “A0.MM yy:mm:cc”;
e OAIOTOBKA— nonoxeHmne 3aCI0OHOK rasa n Bo3ayxa B NPOLLEHTaX;

e [OPEHMUE - TekyLiana 3a4aHHaA MOLWHOCTb B NPOLEHTAX;

e [IPOYUE PEXUMDbI — Bpema 00 OKOHYAHUA B CEKYHAAX.

e WMHPOPMALMA. B 4aHHOM MEHIO MOMKHO NMOCMOTPETb NOAPOOHYI0 MHGopMaLMIO O pa-
60Te ropenku, 6e3 BO3MOXKHOCTU ee PeAaKTUPOBAHMSA.

e TOPEJIKA. B faHHOM NyHKTe coaepKuntca MHGopmaLma 0 KONMYecTBe NycKoB
FOPenKu 1 KoNIMYecTBe YacoBs, NPoBeAEHHbIX B paboTe.

e APXWUBbI. B gaHHOM pasgene MOXKHO NPOCMOTPETb TPU BMAA apXMBOB — CO-
6bITMA, aBapUM U MUHYTHbIN. [NA NepennucTbiBaHUA apxMBOB MCMOJIb3YHOTCA
KHonku BMPABO u BJIEBO.B Ka)kaom 13 apxnsoB oTobpaxkaeTtca gata u Bpems
3aNucK, a TakXe AO0NOJAHUTENbHAA MHPOPMALMA B 3aBUCMMOCTM OT TUNa ap-
XMBa:

e COBbITUA — TN cobbiTUA (3anNyLLEH, OCTAHOBAEH U T.4,),

e ABAPWUM — t1n aBapuiHoro cobbitus,

e MMWHYTHbIN — cocTossHMe aBTOMaTa, NONOXKEHNE 3aC/IOHOK B MPOLEH-
TaX, @ TAKKe COCTOAHUE ropesikn, BKAKOYEHA UK BbIKIOYEHaA.

e TOYKA PO3XMUIA. B gaHHOM NyHKTe OTOOparkaeTcA NPOLLEHT OTKPbITUA 3a-
CNOHOK rasa 1 Bo3ayxa B MOMEHT PO3KuUra ropesiku.

e BEPCHA MNO. B gaHHOM NyHKTE MEHIO NOKa3blBAaETCA BepCcUA NPOLINBKM B10Ka
ynpasneHua.

e JUCKPETHbIE BXO/AbIl. BbibpaB 3TOT NYHKT MOXHO NMOCMOTPETb TEKYLLLEe CO-
CTOSIHWE AUCKPETHbIX BXOA40B aBTOMATA.

e [JUCKPETHbIE BbIXOAbl. BbibpaB 3TOT NYHKT MOXHO MOCMOTPETb TeKyllee
COCTOAAHWE AUCKPETHbIX BbIXOA40B aBTOMATa.



e PYYHOE YNPABJIEHMUE. B aTOM NyHKTE MEHIO NPON3BOANTCA PYYHOEe yrpasaeHne mexa-
HU3MaMU FrOpesiku.

e MPOBEPKA MEXAHMU3MOB. [laHHbI® MNYHKT MEHIO MO3BOASAET BbINOJHUTD
NPOBEPKY MEXAaHW3MOB MPW BbIKJAKOYEHHOW ropenKke. A BKAKOYEHUA [uUC-
KPeTHbIX CUrHANOB ncnonbayetca KHonka BIMPABO, ana sbikatoueHna BJ1EBO.
[na ynpasneHnAa 3acoOHKaMM MCNoAb3yoTcAa KHonkn BBEPX 1 BHW3, KHonNKa
BBEPX yBenmumBaeT BbIXOAHOW CWUrHan Ha 5 npoueHToB, KHonka BHU3
YMEHbLUAET BbIXOAHOM CUrHAN Ha 5 NpOLLEHTOB.

e KJ/IAMAHbI — py4yHOe BK/AOYEHWME/BbIKAOYEHUE Ta30BbIX KAanaHoOB
M3K1, NM3K2 n KnanaHa 3anajibHUKa,

e UBH — pyyHoe BK/IoYeHne/BbIkAoYeHne UBH,

e BEHTUNIATOP — py4HOe BKAOYEHME/BbIKNOYEHME BEHTUNATOPA BO3-
Ayxa,

e BbIXO/AbI - py4Hoe BKAlOUYeHME/BbIKAOYEHNE BbIx0g40B PaboTa 1 ABa-
pua,

e 3AC/IOHKA BO34YXA — py4HOe ynpaB/eHWe 3ac/IOHKOM Bo3ayxa, B
npouecce ynpasaeHMa oTobpaKatoTcA 3HAYeHWE YNpPaBAAOWEro CUr-
Hafna 1 3Ha4YeHne CUrHana ¢ AaTyMKa NOJIOXKEHUA B NPOLLEHTaX.

e MPOBEPKA KHONOK. Mpu BbiGOpe AaHHOro NyHKTa 3anyCcTUTCA TECT KHOMOK.
[aHHbIN TecT npoBepsieT KHOMKKM Ha cpabaTbiBaHWe U 3aamMnaHua. Ha gucnnee
nprubopa oTobparkaeTcs, Kakylo KHOMKY cneAyeT HaxaTb MU OTAYCTUTb, ANA
BbINO/IHEHUA KAXKA0ro AeNCTBMA 0TBOAMTCA 3 ceKyHabl. Ecamn 3a aaHHOe Bpe-
MA He NPOM30LWN0 NPaBUALHOTO cpabaTtbiBaHUA, BbiBegeTcA coobuweHne ob
owmnbke. B KoHUe TecT 6yaeT BbiBeAeHO coobuieHne 06 yCnewHOCTM NPOXOK-
OeHus.

e MPOBEPKA CBETOAMOAOB. [laHHbIM MYyHKT MEHI MO3BOASAET MPOU3BECTU
NpoBepKy cBeToaMoa0B nyabta onepatopa. KHonkamu BBEPX 1 BHN3 moxHO
BblbpaTb Tpebyemblli cBeTogmMon, a KHonkamu BIMPABO n B/IEBO BbINOAHUTD
BKJ/IIOYEHME U BbIKJKOYEHME COOTBETCTBEHHO.

Onepayuu 8bINOAHAMCA MOALKO MPU 8bIKAOYEHHOM npoyecce 20peHUsA
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e HACTPOMKW. B 3TOM NyHKTE MeHIO NPOM3BOANUTCA NPOrpaMMMUPOBaHUE BCEX HACTPOeK
aBTOMaTa ropeHua. Bxoa B AaHHbIN NYHKT MEHI0 3alimLLeH naponem. [ns Bxoaa B AaH-
HbI pasgen TpebyeTcA BBECTM LWECTM3HAYHbLIM MNaposb. [1aponb NO YMOAYaHWUIO
“111111”, HacToATENbHO PEKOMEHAYETCA CMEHUTb AaHHbIM Napoab (cm. aanee).
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e BEHTUNALUUA. B gaHHOM NyHKTe 3a4aeTcA NoJsoXKeHue 3aC/IOHKM BO34yXa B
npoueHTax Npu BEHTUAALUM N NPOAYBKE, @ TaKXKe Bpema BEHTUNALUU U Bpe-
MSA NPOAYBKW B CEKYHAAX. Bpems BEHTUNALMM - CKONIbKO BpemeHu byaeT npo-
M3BOOMTCA BEHTUNALMA Nepes PO3XKUIom ropeniku. OTcHeT BpeMeHM HauvMHa-
€TCA B MOMEHT, KOrA4a 3acC/IOHKA BO3A4yxa AOCTUraeT 3a4aHHOro NOMIOXKEHUA.
Bpema npoayBKKM - CKONbKO BpemeHU byaeT npousBoamnTCcAa NpoayBKa nocne
noracaHWA WM OCTAaHOBKWU TOPEesIKM, B Cayvyae NAAHOBOrO WM aBapPUMAHOTO
OCTaHoBa paboTbl.

e PO3XWUI. B gaHHOM pa3gene 3a4at0TCA NAapameTpbl PO3XKuUra:

e [lono)eHue 3aCN0HKM BO3AyXa — 3a4a€T NONOXKEHNE 3aC/IOHKU BO3AY-
Xa Npu PO3XKUre B NPOLLEHTAX.
e Bpemsa nporpesa — Bpemsa Nporpesa B CEKYHAAX.

e 3AC/IOHKWU. daHHbIA NYHKT MEHK NO3BOAAET HAaCTPOWUTb 3aCNOHKY BO3AyXxa.
HacTpoiiKa 3acnoHKM BO34yXa BbINOJHAETCA OAMHAKOBbIM obpasom. lMocne
BbIOOPA HYXKHO 3aC/IOHKM OTKPbIBAETCA NYHKT MEHIO:

e Bpemsa xoaa —3a4aeTcA Bpema NOSHOro XoA4a 3aC/IOHKU B CEKYHAAX.
o NATYUKW. B paHHOM MeHI0 3a4at0TCA NapameTpbl AaTynKa AaBsieHnA Tonaum-
Ba M MONOXKEHUA 3aC/IOHKM.
o MwuHMManbHOEe AaB/ieHWe AN3ENbHOTO TON/INBA;
o MaKcumanbHoOe faBaeHue AM3ebHOro TONAnBa;
o [Ipeaen nsmepeHua gaTiynKa AaBieHUA U3eNbHOro TOMNAMBA;
e [lonoXKeHue 3aC/I0OHKKU BO34yXa MAoro ropeHus;
o [lonoXKeHWe 3ac/IOHKM Bo3ayxa 60abLIOoro ropeHns

e (CBA3b. 3agaeT napameTpbl NOCNeA0BaTE/IbHOM CBA3N.

e CBPOC HACTPOEK. MNpwn Bbibope aAaHHOro nyHKTa byaeT npeanoxeHo cbpo-
CUTb BCE HACTPOMKKM Npmbopa K 3aBOACKMM HacTporkam. [ns cbpoca HacTpo-
€K cnenyet HaxkaTb KHoMNKy BBO/, ana oTmeHbl KHOMKY Esc.

e NATA U BPEMA. B gaHHOM NYHKTE MOXHO OTPeAaKTUPOBATb TEKYLLYIO AATy U
Bpema npubopa.

e CTEPETb APXUBbI. MNpu BbibOpe gaHHOro NyHKTa OyaAeT NpeasioXKeHo oyu-
CTUTb BCE apxuBbl. 1A OYMCTKN apXMBOB cnelyeT HaxKaTb KHonKy BBO/, ana
OTMeHbl KHOMKy Esc.

e CBPOC MOTOYACOB. llpu BbIOOpPE AaHHOrO nNyHKTa bOyaeT npeanoXKeHo
Cc6pPOCUTbL CYETYMK MOTOYACOB M NYCKOB ropesiku B paboty. [Ana cbpoca cneay-
€T Ha*KaTb KHOMNKy BBO/, anAa oTmeHbl KHOMKY Esc.

e 3ANATb NAPOJIb. B gaHHOM MNYHKTE MOXHO OTpPeAaKTUPOBaTb LUECTU3HAY-
HbI Napoab, KOTOPbLIM 3alMLLEHbI HACTPOMKN Npubopa. Haxkatmem KHOMKK
ESC MOXXHO OTMEHUTb peJaKTUpOBaHMUe.




Tabauya 1.10 — 3a800cKue HacmpoliKu
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HanmeHoBaHue MeHI0 HanmeHoBaHMe nogmeHI0 CocTtoaHue
3ananbHUK EcTb 3ananbHUK HET
KOHTpO/b NnhameHun KoHTp. aneKkTpops,
lNonoxeHne 3aCNOHKM BO34yXa NPU BEHTUAALMUMN 50%
BeHTunAumA Bpema sBeHTMAALNMU 10 cekK
Bpemsa aBapuitHOM BEHTUNALMMN 20 cekK
lNonoxeHne 3aCNOHKM BO34yXa NPU po3xure 0%
Bpema MBH nepepg posxkurom 1 cek
Bpema MBH nocne nogrura 3 cek
Po3xwur
Bpemsa ctabununsaunmn nnameHun 3ananbHUKa 5 cek
Bpemsa ctabunamnsaunm nnameHun ropenku 5 cek
Bpemsa nporpesa 60 cek
besonacHocTb 3ageprkka cpabaTbiBaHMA pesie BO3ayXa 30 cek
3aCNOHKH Bpema NOAHOro xoaa 3aC/0OHKKU BO34yXa 50 cek
CsAasb Appec ycTpoicTea 1

1.1.22 OnucaHue npotokona Modbus

Ona ceasum c npubopom mHTepdeinc RS485 1 npotokon Modbus (cm. MpunoskeHue 9) B pexku-
Mme RTU. ObmeH BO3MOKEH Ha Pa3/IMYHbIX CKOPOCTAX C HACTPOMKamM, 1 cTapToBbIM U 1 CTONOBbIN 6UT,
8 6UT AaHHbIX, KOHTPOA YETHOCTU HeT. ONMCaHWe NPOTOKONA MOXHO HAMTM Ha caillTe HeKoMMmepye-
CKOM opraHusaumm, noaaepxusatolieit gaHHbli npotokon http://www.modbus.org/specs.php.
Mpubopom nogaep*kusatotca cneayowme pyHkumm Modbus:
e (1 (0x01) Read Coils
e (2 (0x02) Read Discrete Inputs
e 03 (0x03) Read Holding Registers
e (04 (0x04) Read Input Registers
e 05 (0x05) Write Single Coil
e (06 (0x06) Write Single Register
e 15 (0OxOF) Write Multiple Coils
e 16 (0x10) Write Multiple registers

B KoHTpoanepe ucnonblyeTcs nobalitoBana agpecaumsa ¢ nopagkom 6anToB OT maagLwero K
ctapwemy (little-endian). MpoTtokon Modbus aapecyeT K AByX6alTOBbIM perncrtpam u TpebyeT, YTobbl
B 0OMeHHbIX NaKeTax Nnopaaok 6aiiTos B perncrpax bbia OT CTaplioro K maagwemy. Huxke npusoauT-
CA PaCnoJ/IoXKeHMEe AAHHbIX Pa3HbIX TUMOB B NAMATU KOHTpPoAAepa U B nakeTax Modbus. Yucna c nna-
BatoLLEel 3anNATON 04MHAPHOM TOYHOCTU COOTBETCTBYHOT cTaHAapTy IEEE 754.



http://www.modbus.org/specs.php

2 MUcnonb3oBaHWe NO Ha3HAYEHUIO

2.1 MNopapoK MOHTaXa ropesiku
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1. OT mecTa U3roToBAEHUA OO0 MECTa MOHTaXa ropesiky AO0/KHbl TPAHCNOPTUPOBATL B 3aBOA-
CKOM ynakoBKe. PacnakoBKy ropesiku nponssoamTb B Cieaylolem nopagKe:

® CHATb KPbILWKY AWMKA YNAKOBKY;
® CHATb 3/1eMeHTbl GUKCALMU FOPENKU U TONJIMBHOW pamMnbl B ALLUKE;
® BbIHYTb FOPEKY U TOMJIMBHYIO PaMny M3 ALWMKA.

2. PacKkoHcepBauMio ropesikM NponssoanTb NPOTUPAHMEM BETOLLbIO, CMOYEHHOM MAsI0BA3KMMMU
macnamm mam pactesoputenamm no FOCT 8505-80, NOCT 3134-78, TOCT 433-76. lNepen, MOH-
Ta*OM NPOM3BECTU BHELWHWN OCMOTP ropenkn. He gonyckaeTca MOHTMPOBATbL ropenky A0
ycTpaHeHus gedektos. OcnabneHHble raitkm n 601Tbl NOATAHYTb.

3. YcTaHOBMUTb FOpPenKy Ha KoTen, NPOAEB LWNWUIbKM B 0TBEPCTUA daHLa ropenku, PucyHok 2.1.
3aKkpenuTb ee C NOMOLLbIO raeKk 1 Wwanb. NpocTpaHCTBO MeXAy Or0JIOBKOM FOPEesIkU U OrHe-
YMOPHbIM Kpaem OTBEPCTUA KOT/A AOMIKHO ObiTb repMEeTUYHO 3aKPbITO CneuunasbHbIM U30/1U-
PYIOLWMM MaTepPUANOM.

PucyHok 2.1 - [Tpumep moHmMaxa 2openku Kk monke. 1 — lopenka; 2 — KpenexcHas ealika; 3 —
Waliba; 4 — Tennou3o0aayuoHHsIl yrnnomHumens; 5 — Lnuneka; 6 — Conno.

4. TepmMeTMYHO COoeAMHUTb TOMIMBHYIO PamMMy C FOPesikon MCMNoNb3ya NPOKAaAKy M 6onTbl C
KOMM/IeKTa NOCTaBKW. MPUBUHTUTL MNaHeNb FEPMOBBOAOB M MOAKAKYUTL Pa3sbembl OT TOM-
JINBHOM pamnbl K 610Ky ynpas/ieHUsA corlacHoO MmapKknpoBske, cmotpute NMPUTOXKEHUE 7

5. DneKTpuyeckoe NoAakAtYeHne TONJIMBHOM pamnbl K 610Ky ynpaBaeHus.

6. lNoacoeAMHUTL WANAHTM Nogavm n obpaTHoro xoga Tonaunea, PucyHok 2.2. Ha nogayu yctaHo-
BUTb GnnbTp. C TONJAMBHOM pamMnbl MAYT XKryTbl Kabeneln ¢ pasbemamn Ana NoAKAOYEHNA UX
B WKad ynpaBneHua ropesikoit. Mpun NoAKNOHEHNN KIYTOB C TOMNJIMBHOM pamnbl HE06xoAMMO
cobnoaaTb COOTBETCTBME MAPKUPOBKM PAa3beMOB Ha KabeslbHOM YacTu KryTa U MapKUPOBKK
Ha 6noke ynpasneHus. B MPUTOKEHUN 7 ykazaHa mapKMpOBKa pasbemMoB M COCTaB noj-
Kntoyaemoro obopyaoBaHus. MNepes NOAKNIOYEHNEM INEKTPONUTaHMA yoeamnTbes, 4To CMNo-
BOM Kabenb 06ecToyeH B 3/IEKTPUYECKOM LMTE NyTEM OTKAOYEHWS aBTOMATUYeCKOro Bbl-
KNoYaTena v yaaneHusa naaBkMx BCTAaBOK NO BceM pa3am 3/1EKTPONUTAHUA TOPeNKU. 3aKpbITb
3/1. WMT Ha 3aMOK UM BbiBecUTb Tabnnuky «HE BK/TKOYATb. PABOTAKOT KON ». Bce aencraua
Nno NOAKNOYEHUIO SNEKTPONUTAHMUA TOPENKM OCYLLECTBAAIOTCA INEKTPOTEXHUYECKMM MNepco-
Ha/IOM C rpynnou no 3/71eKTpobe3onacHOCTN He HUKe 3 (TpeTben).




OT TONNUBHOrIO
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K TONIMBHOMY
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PucyHok 2.2 - [Tpumep nodKAoYeHUs K 2opesike #UuoKo2o monnausa. 1 — bao4yHasa eopenka; 2 —
2ubKue waHau (8 Komnaekme); 3 — monausHslIl punemp (8 Komnaekme); 4 —3ameop; 5 —
3ameop bbicmpo2o 3aKPbIMUS.

MoakntounTb anekTponmTaHme 3x380 B 1 HelTpanb K KNEMMHOM Konoake. 3a3eMaunTb ropen-
KY K KOHTYpy 3a3emneHua u K 6onTy 3azemneHusa (MpOMApKMPOBAHHbLIA 3HAKOM 3eMAs B
wKady ynpaBneHmna) MHOTOXKWIbHbIM MeAHbIM NPOBOAOM, KENTO-3e/1eHOr0 LBeTa COrnacHo
TpeboBaHuam MY3.

2.2 MNopgrotoBKa K paboTte ropenku

vk wnwN

MoaroToBKy ropenku K pabote BbINONHATL C cobatoaeHnem mep 6e30MacHOCTM U NOPALKOM
NoAroTOBKM, YKa3aHHbIX B JA@HHOM PYKOBOACTBE.

MoAroToBUTb TENNOBOM arperaT K NyCcKy B COOTBETCTBUM C MHCTPYKLMEN MO 3KCMyaTauum.
MpoBepuTb KMAKOTONANBHYIO CUCTEMY Ha NPOTEYKU BU3YaAbHO. YTEUKM HE AOMNYCKAOTCA.
3aKpbITb KpaH Ha TOMJIMBHOM CUCTEME.

MpoBepuTb 3a3eMNeHMe TopPenKkn cornacHo TpeboBaHMAM NpaBUAaM YCTPOMCTBA 3NEKTPO-
YCTQHOBOK.

MoaKkntoueHne 3NeKTPUYECKMX KOMMYHUKALMIN ropesiku cneayet BeCTM No NPOEeKTY, COCTaB-
JIEHHOMY COTNacHO cxeMe BHelwHuX noakntoveHmn (MPUMNOKEHUE 6).

MpowussecTn (Npyn HeoH6XO0AMMOCTU) NPOBEPKY U HACTPOMKY AATYMKOB U UCMOSTHUTENbHBIX Me-
XaHM3MOB rOpPesKMU.

Mepen 3anyckom ropenku Tpebyetca npoBepuTb Ha PpaboTocnocobHOCTbL BCE UCNO/THU-
TeNbHble MeXaHW3Mbl (3aC/IOHKM BO3A4yXa, 3/IEKTPOABUIaTeNM, KUAKOTOMN/IMBHbIE KAanaHbl,
HAcoC) N KOHTPO/bHO-U3MepPUTENbHbIE NPUbopbl (AaTuMKk gasneHua sosayxa APAM-1-A4,
pene KoHTponA repmetTuyHocTn APAM, potoaaTtumk UVF-010-A90).

[ns 3TOro Hy»XHO NoAaTb HanpaAXeHue Ha 610K ynpaBNEeHUA FTOPENIKON N NEPEKIIOYUTD
Tymbiep NnuTaHMa Ha nepegHel naHenu B MonoxeHue 1.

[aTumK JaBneHuA ycTaHOBAEH Ha TONIMBHOM pamne nepes 6/10KOM KnanaHOB M KOH-
TPOAMPYET AaBneHWe B TOMJIMBHOW pamne, 4Tobbl NpenAaTcTBOBaTb paboTe ropesku, Korpa
AaBneHue Tonanea He ByaeT cOOTBETCTBOBATL paboyemy AManasoHy, T.e. HUXKE MUHUMANb-
HOM M BbllIEe MAKCUMA/ZIbHOM YCTaBOK.
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Jatunk-pene MmHMManbHoro AasneHus sosayxa APAM-14[1 HacTpouTb Ha 2 mbap
(0.2 kMa).

Pene paBneHus Bo3ayxa CNy»XuUT ans obecneyeHms 6e3onacHom paboTbl ropesiku, ecnm
AaBneHne BO3Ayxa He OyaeT COOTBETCTBOBATb MPeAyCMOTPEHHOMY 3HAYEHWUIO, TO B 3TOM
CNy4yae 3/1eKTPOHHbIN 610K 3ab6/10KMpyeT paboTy 6104HOM roOpesKu.

Pene pasneHua sosgyxa OPAM-1 A4, PucyHoK 2.3, npeactaBnseTr cobon gatymk ne-
penaga AaB/AeHUA, KOTOPbIA M3MepPSAET nepenag, AaBJeHUA BO34yXa Ha BXo4e B BO34yXO3a-
6OpHMKE N BEHTUAATOPE. YCTAHOB/IEH AaHHbIM AATYMK HA KOpryce ropenku Haz Bo3gyxo3a-
6OpHMKOM
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PucyHok 2.3 - Pene 0asneHus 8030yxa

[0 Hauyana paboTbl ropenkn JaTinK Haxo4MUTCA B HOPMAJIbHO PAa30OMKHYTOM MONOXKe-
HMWU. KaK TO/NIbKO 3anycKaeTcA BEHTUNATOP, KOHTAKTbl pesie 3aMbIKaloTCcA — AaTYMK 3adUKCU-
poBan HannMuue nepenaga AaBleHUA U AAeT pa3pelleHmre Ha ganbHelwyto paboTty ropenku. B
NPOTUBHOM C/ly4yae Ha nepeaHen naHenn 610Ka ynpaBaeHUA MOTyT BO3HUKHYTb ABe OWWNOKMU:
«3anunaHune pene Bo3ayxa» uam «HeT aasneHua Bo3ayxa». M 3anyckaetca npouecc aBapuii-
HOW BEHTUNALMM TOPESIKMU.

PerynnpoBka pene gasneHua Bo3ayxa BbINOAHAETCA caeayrowmm obpasom

e CHATb NPO3PaYHYO NNACTUKOBYHO KPbILLKY.

e [locne BbINONHEHUA PEryMPOBKU COOTHOLIEHMA TOMAMBO/BO3AYX Ha ropesnke
BK/IIOYNTb FOPENIKY U YCTAaHOBUTb MUHUMANbHYIO MOLLHOCTb FrOpeHus.

e MeaneHHO NOBOpPAYMBaTb PEryIMPOBOYHbIM AMMO MO YacoBOW CTpesike A0 Tex
nop, NoKa He cpaboTaeT aBapma NO BO3AYXY.

e CyuTaTb NO WKa/e 3HAYEHME AaBIEHMNA N YMEHbLIWTb ero Ha 15%.

e [lOBTOPMTb LIMKA 3aMyCKa rOpPenKn, NpoBepasa NPaBUIbHOCTb ee PaboThbl.

e YCTaHOBWTb HAa MECTO MJIACTUKOBYIO KPbILLKY.

Ha ropenke EMMA TaK e ycTaHoBAeH 3neKTponpmsog DM-04-230 Ha Kopnyce Bo3ay-
x03abopHMKa. OTKPbITb KPbILWKY NPUBOAA Ha pamne 1 Ha BO34yX03abopHUKE, OTBUHTUB BUHT,
NPOBEPUTb BbICTaBAEHHbIE NepeK/toYaTein. B npoTMBHOM c/lydae BbICTaBUTb Kak Ha PUCYyHKe
2.4,

PucyHok 2.4 — pasunbHoe nonoxceHue nepexkaoyamereli

Ha pamne, Ha 3Tl npoBepuTb NonoXKeHWe wunbepa. B 3aKpbITOM NONOKEHUM GNAXNKOK
O0MKeH OblTb YCTAHOB/EH KaK Ha PucyHke 2.5.




PucyHok 2.5 - [pasunbHoe nosoxeHue aaxKa 8 3aKpbIMom nonoxeHuu

Ecnn dnarKok CTOMT B NONOXKEHMM OTANYHOM OT YKa3aHHOro Ha PucyHke 2.5, Heobxo-
OMMO MEePEKNOYMTb HanpaBAeHWe BpaLLEHMA, MOBEPHYB MNepeKaoYaTesb, HaxogAwmica
MeXay KabenbHbIMK BBOAAMM, NO YaCOBOW/NPOTUB YacOBOM CTPENKN, PUCYHOK 2.6.

PucyHoK 2.6 - lNepeKnrovyamesns HanpasaeHUa epau,eHus

B 6n10Ke ynpaBneHnAa NporpaMmHO 3a/103KeHa onepauua 3aKpbITUA BCEX 3aC/IOHOK ne-
pes Havanom paboTbl, BHUMATENBHO MPOCNEAUTb 33 ABUMKEHMEM CTPE/OK, YKA3blBAOLLMX
nosioXKeHue. Bce 3aCNIOHKM 0MKHbI ObiTb B 3aKPbITOM COCTOAHMM: CTPEJIKA, YKa3blBaloLLan
NOI0XKEHNE, AO/KHA HAXOAUTLCA B IEBOM KpaliHem nonoxeHuun B 00. Ha Bo3ayxo3abopHuke
NPOBEPUTbL PACNoNoXeHne Wwnbepos, B 3aKPbITOM NONOXKEHMM OHU PACMOIAratOTCA FOPU30H-
TanbHO, PUCYHOK 2.7

PucyHok 2.7 - [MonoxceHue wubepos 8 3aKpbIiMoM ros0xeHuU (8uod cHu3y)

B TOM cnyvae, eciv NONIOXKEHMA 3aC/IOHOK He COOTBETCTBYHOT NapameTpam, yKaszaHHbIM
Bblwe. CTpenKka yKasblBaeT B MPOTUBOMONOMKHYIO CTOPOHY, @ NPOpPe3b CTOUT BEPTMKANBHO, TO
3TO 3HAYMT, YTO 3aCNOHKA OTKPbITa U TpebyeTca NPOM3BECTU ceaylollee: HeobxoaMmo nepe-
KAKUYNTb Hanpas/aeHWe BpalLeHWA Nnepekntodatensa HanpasaeHUA BpalleHuA, PUCYHOK 2.6,
NOBEPHYB MepPEeKAoYaTeNb, HAXOAAWMNCA MeXay KabesibHbiIMM BBOAAMMW 3/1EKTPONPMBOAA,
Mo Y4acoBOM/NPOTUB YaCOBOW CTPENKM C MOMOLLbIO LNULEBOW OTBEPTKMU.

lNocne 3TOro 3ac/OHKa HayHET MOBOPAYMBATLCA B MPOTMBOMONOMKHYIO CTOPOHY OT
Ha4YaNIbHOM NO3MUUM U MPUMET 3aKPbITOE MNOJOXKEHME.

CTpenKka yka3sblBaeT NpomexXyToyHoe coctosiHue (B npeaenax ot 00 ao 900). B Takom
C/ly4ae HYXKHO: OTKAOYUTb NUTaHMe 610Ka ynpaBneHUA, KOHLLEBUKK, OTMEYEHHble Ha PUCYH-
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Ke 2.7, OTBUHTUTb C MOMOLLbIO LWECTUIPAHHOIO K04, MePeMeCcTUTb B KpaHMe MONOXKEHUA U
3aduKcmpoBaTb
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PucyHok 2.7 - PacrionoxeHue 8UHmMo8

MopaTtb NuTaHWe Ha Bl n npocnegnTb 3a TeM, YTOObI 3aC/IOHKAa NO/IHOCTBIO 3aKpPbINACh.
Ecnu 3TOro He NPoOM30LWNO, TO 3aATU B MEHIO PYYHOIO YNPaBAEHMA U 3aKPbITb 3aC/IOHKY BPYY-
Hyto (KnaBuwa «Enter» - «Py4yHoe ynpaBneHue» - «llpoBepKa MexaHM3MoB» —> «3aC/0HKa
BO34yXa» —> «3aKpbiTb»). ECAM M 3TK onepaunmn He NOMOIM YCTPAaHUTbL Npobnemy, To cBA-
3aTbCA C NpeaCTaBUTeIeM 3aBO4A-U3rOTOBUTENA.
MNposepKa doTtogatunka UVF-010-A90. doToaaTymK — yCTPOMCTBO KOHTPOJIA HaAMuuUA naame-
HW ropeJsiku yCTaHOBJ/IEH HAa KpPbIWKe Koprnyca Hag, AaTYNKOM MUHUMAJIbHOTO AaBJIeHUA BO3-
Ayxa, PUCcyHOK 2.8. Ba*KHO BHMMaTE/IbHO CneauTb 3a paboTocnocobHOCTbIO AaT4MKa M npa-
BW/JIbHOCTbIO €ro YCTaHOBKM.

PucyHok 2.8 - PacrionoxeHue pomodamyuKa Ha Kopryce 20pesnKku

MopAanoK NpoBepKMu:

1. Konba doTopatumKa, norpyeHHas B TeNO FrOpesiku, A0KHA 6biTb Hanpas/ieHa B
CTOPOHY MIAMEHM.

2. Ha nepeaHelt naHenu 610Ka ynpasaeHua ectb MHANKATOP «lopenka». B oTKntoueH-
HOM COCTOSIHWUM FOPEeNKU AaHHbIA MHANKATOP He ropuT. Ona npoBepKn paboTocnocobHocTH
AaTYMKA, NOAHECUTE UCTOYHMK YO n3nyyeHua (CNUYKa, 3aXknraska, 6bIToBas ropesika u np.) K
CONJy TOpPeNik1, TEM CaAMbIM UMUTUPYA NAAMA ropenku, PucyHok 2.9.
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PucyHok 2.9 - [ToOHeceHue ucmovHuUKa Y® usny4yeHus

NHauKkaTop Ha nepeaHen NaHenn A0KEH 3aropeTbes 3e/1eHbIM cBeToM, PucyHok 2.10,
3TO O3Ha4aeT, YTo AAT4YMK ncnpaseH. Ecam HeT AocTyna K Cony ropesnkn, MOXHO BbIKPYTUTb
BUHT KpenaeHua $oToAaTUMKA, BbIHYTb €r0 U3 KPbILWKK U HanpaBuTb HA UCTOYHUK YD unsny-
YyeHuA.

CA®DAP 411

000 «HMM»MNpomas

PucyHok 2.10 - CpabamelisaHue uHOukamopa «lopeanka» npu nodHeceHUU UCMOYHUKA Y
usny4yeHus

Ecnv npu gaHHOM onepaunn MHAMKATOP He 3aropenca:

e [lpoBepuTb NPaBUABbHOCTb YCTAHOBKM, CHAB KPbILIKY BN0YHON ropenku LecTu-
rPaHHbLIM KNHOYOM, NPOpe3b Ha AaTyMKe A0/KHA ObITb HanpaBaeHa B CTOPOHY
ropeHums.

e [lpoBepuTb NOAKAOYEHME AaTUYMKa, cornacHo cxeme (MPUNOKEHUE 8).

e [logHecTn NCTOYHUK YP-U3nyyeHnA K JaTYMKY M NOBTOPHO NPOBEPUTH PeaKLMIo
nHAMKaTopa. Ecan no 3aBeplueHUto AaHHbIX ONepaLnin 4aTYMK He pearmpyeT Ha
naamsa, Hy>KHO CBA3aTbCA C NpeAcTaBUTeNIem 3aBo4a — U3roTOBUTENA.

9. Mpw nogaye HanNpAXXeHUA CeTU INEKTPOMUTAHUA NPOBECTM TWATENbHbIN GYHKUUOHANbHbBIN
KOHTpPONb paboTbl ropenkn n 61oKa ynpasneHunsa 6e3 nogaym Tonamnea cornacHoO pyKoBOACTBA
no aKcnayaTauum

10. NpoBepKa COOTBETCTBUA AaB/IeHMA Hacoca Heobxoammomy pacxoay Tonamsa (MPUTOKEHUE
10).
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2.3 NopAagoK pabotbl

1. lpoBepuTb NPaBUILHOCTb 3a3eMJIEHUA FOPesiKM cornacHo My

2. [lo BKNOYEHUA INEKTPONUTAHUA NPOBEPUTL NPABUIbHOCTbL NogkatoveHna cetu 380 B.

3. BKAOYAUTb 3NEKTPOMNUTAHME FTOPEsIKM aBTOMATOM 3aliMTbl B pacnpesesiMTelbHOM LuTe U Ha
nueBol naHenn 610Ka ynpasBaeHus ropenkon Boikatodatesnem «CETb». Ha nepegHelt naHe-
N1, Ha 3KpaHe 0TobPa3nTCA COCTOAHUE ropesikn, PUucyHok 2.11.
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PucyHoK 2.11 — 9KpaH ripu 8KAOYEHUU 20penKu

4. TpownsBecTu TWaTebHbIM GYHKLNOHANbHbIN KOHTPO/b.

5. BonTn B perkMm NpPOBEpPKM BXOLOB M BbIXOAOB B MeHIO 6/10Ka ynpaBieHWs M NPOBEPUTb
n.1.1.20:

e (CpabaTbiBaHME AaTYMKaA pene MUHMMANbHOFO AaBneHusa Bo3ayxa. [ns nposepku
HY>KHO CHATb KPbIWKY pesie N 3aMKHYTb M30/IMPOBAHHbIM NPOBOAOM KOHTAKTbl 2 1 3,
UMUTUPYA cpabaTbiBaHMe pene Npu gaBNeHMM BO3A4yXa Bbllle YCTaBKW. Mpy 3amblKa-
HWUM Ha 3KpaHe byaeT noaBnATbcA «0» BMecTo «1», YTo O3Ha4yaeT Uc4Ye3HOBEHME CO-
CTOAAHWUA aBapMn NO MUHMMAIbHOMY AaBAEHUIO BO34yXa.

e OTKPYTUTb BUHT KpenieHua $oToaatumka. B meHo BbIOpaTb NPOBEPKY BbIXO4A CUT-
Hana HaaAnuma nnameHn. HanpaBuTb OKOLWKO C YyBCTBUTENbHbIM 31eMeHTOM $OTO-
[ATUYMKa B CTOPOHY UCTOYHMKA yabTpadmoneTa, NPy 3TOM AO/KEH HA SKpaHe NOABUT-
ca «1» smecto «0».

6. BoiTn B pexmMm NpoBepPKU BbIXOA0B B MeHI0 6/10Ka ynpaBaeHUs 1 NpoBepuUTb PaboTy Mcno-
HUTE/IbHbIX YCTPOMCTB B py4HOM perkume nN.1.1.20. [1na 3TOro HaxaTtb Ha KNaBuwy «€», nocne
yero NoABUTCA MeHI0 610Ka ynpaBAeHMs, B 3TOM MEHI, MCNO/Ab3ya Knasuwy « ¥ » HalTu
NYHKT «Py4yHoe ynp.», PUCyHOK 2.12.
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PucyHoK 2.12 — MyHKT «Py4yHOe ynpasaeHue»

HakaTb Knasuwy «€», nocne 4yero Ha 3KpaHe MOABUTCA MEHIO PYYHOM HACTPOMKM, B
KOTOPOM HYXHO HaMTWU NYHKT «[poBepKa MexaHU3MOB»: B JAQHHOM MEHIO0 yKa3aHbl BCe UC-
NONHUTENbHblE MeXaHU3Mbl. C MOMOLLbIO KNaBULWKN «<» 3aTM B KaXKAblA NYHKT 4aHHOTO me-
HIO U NPOBEPUTL MX PaboTOCNOCOBHOCTL:

e [lpoBepKka KnanaHoB. «KnanaHbi» — ¢ — «MpoBepKa MN3K1» — «BK/1->», npu aToM
onepaunmn ONXKEH 3aropeTbCA 3e/1eHbI MHOMKATOP HA KlanaHe U Xapaktep-
HbIM WEeNYOoK NPU OTKPbITUW AaHHOTO KnanaHa, PUcyHoK 2.13. AHanornm4yHo npo-
BepKa ana MN3K2. MNepesecTy nepekntoyatens Bbibopa ToNAMBa Ha AM3eNbHOe
TOMJ/INBO M TaK e NPOBEPUTb BCE KNanaHbl.

I CADAP 410 CADAP 410 1

e nanams NMeoserxa M3K1
¥ UBH <= BUKN =) BK2
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PucyHok 2.13 — [Iposepka KnanaHoa

e [lpoBepKa UCTOYHUKA BbiCOKOro HanpsaxeHus (MBH-TP). «MBH» — ¢ — «[po-
Bepka MBH» — «BK/1->», nocne yero Ha BbICOKOBOJIbTHOM 3/1€KTPOAE AO/KHA
nosABUTbLCA UCKPaA, PucyHok 2.14.

!
N

PucyHok 2.14 — Vickpa Ha 8bICOKOBO/IbMHOM 371€Kmpoode




HO20 371eKmpood ¢ Memannu4yecKumMu 4Yacmamu 2opesnKu (consao, mapenka u m.o.). lipoeepame nonoxce-

j BHUmaHue: Ymobbl He nodsepaamo pucKy pa6omocnoco6Hocmb 2opesiKu, uzbe2amb KOHMAKMA 3anadnb-
Hue 3ﬂeKmpodoe Kaxcowil pas nocse ebIinosaHeHUA paGom Ha 020/108Ke 20pesKu.
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e [lpoBepKa paboTbl BEHTUIATOPA U ABuratenei. «BeHtunatop» — < — «lNpoBepkKa
BeHTUNATOpPa» — «BK/1->», nocne yero 3anycTntca BeHTMAATOP. BarkHO npocne-
OWTb 3@ HanpaB/JeHWEM BPALLEHUA IONACTEN BEHTUAATOPA: €CNM CMOTPETb CO
CTOPOHbI YCTAHOBKMN BEHTUAATOPA, TO Kpblab4aTKa byaeT BpawaTbCcA NpoTUB Ya-
COBOW CTpesikK. TaK e npoBepuTb paboTy ABUraTens Ha Hacoce, NPOBEPKA Bbl-
NoNHAETCA MPW HaMYMKW TOMJMBa B ruapaBandeckon cucteme. lpoBepuTb
HanpaB/ieHMe BpaLeHUA NO CTpesiKe Ha ABuratene. Tak e BO Bpemsa paboTbl
Hacoca, NPOBEPUTbL BbICTAaB/IEHHOE AaB/AeHME HA HACOCE NO YCTAaHOBJAEHHOMY
Ha Hero gatyuky-pene AAM-03-MW. Heobxoanmoe gaBneHMe MOXKHO NMOCMOT-
petb B MPUJIOXKEHNNA 9.

e [lpoBepKa paboTbl BO3AYLWHOM 3aC/NOHOK. «3aCN0HKa Bo3ayxa» — € — « oT-
KpbITb». [Mpn 3TOM Ha naHenu byaet oTobparkaTbCA NPOLEHT OTKPbITUA 3ac/0-
HOK, BO Bpemsa 3TOro npouecca npocaeguTtb, YTO 3aC/IOHKA PU3NYECKN OTKpPbI-
BAETCA Ha Ty e Be/IMYMHY, YTO M Ha naHenn. OTKPbITb 3acNOHKY Ao 100%, 3a-
TEM yAEpXKaHMEM KNaBMLIKN <, » 3aKpbITb A0 KOHLA 3aC/I0HKY (Ky/NCbl HA BO3-
OYLWHOWM 3aC/IOHKe A0NXHbl BCTaTb FOPU30HTaNIbHO, 3aKpbiBana BO34yxo3abop-
HUK).

2.4 MNpoBepKa HAaCTPOMKMU NAPAMETPOB CUCTEMDbI

Mocne moHTaXKa M BBOAA B IKCMNyaTaLMIO OTBETCTBEHHOE INLO AO/IKHO 0POPMUTL AOKYMEH-
TaNbHO cneaylowme aaHHble:
e 3HayeHMe napameTpoB.
e 3HauyeHMs, ONUCbIBAIOLLME KPUBYHO MW TabMLY COOTHOLLIEHMSA TONIMBO/BO3AYX.
e CopepxaHue CO n NOx B npoayKTax cropaHumA.
® 3TW AaHHble HeobXxoAMMO pacneyaTaTb HA NPUHTEPE MK 3aNnUCaTb OT PYKU ANA AajbHel-
LIero MCnoab30BaHMA NPU NPOBEPKe MNPaBUNLHOCTU FOPEHUA TOPENKN.

2.5 MpoBepka napameTpoB KPMBOI COOTHOLLEHUA TONANBO/BO3AYX

HacTpoika KpMBOW COOTHOLIEHWS TONMBO/BO3AYX AO/KHbI ObiTb BbINOJHEHbI C Y4ETOM AaB-
JIeHVA B TOMKe, AaBAeHWNA TONANBA, AAaBAEHUA BO34yXa U TeMnepaTypbl Tak YTobbl obecneymnTb yCToM-
ynByto paboTy ropesikM BO BCEM AManasoHe MoWHOCTU. [pn NpaBUAbHOM HAaCTPOMKE ropesikM No ra-
30aHanu3aTopy.

LonKHbl 6bITb NoayYyeHbl KpuBble aHanornyHblie NMPUSTOKEHUIO 10 B AnanasoHe TenoBbixX
mouHocTel oT 30% Ao 100%. dKonorMyeckne napameTpbl 40NKHbI COOTBETCTBOBATL 3aAB/EHHbIM B
Tabnnue 1.

2.6 NpoBepka napameTpoB 6e3onacHOCTU

Yb6eautecsb, uto:




BpemeHHble napameTpbl, 0CO6eHHO Bpema 6e30nacHOCTU U NpeaBapUTENbHOM NPOAYBKU
HaCTPOEHbl NPaBUAbHO

[aTumK nnameHun paboTaeT NPaBUIbHO
® Npu NponagaHum NJameHu BO Bpems paboTbl
® NpW OTCYTCTBUM NAAMEHWN NPU NPOAYBKe

Ob6A3aTenbHble aBapuiiHble COOBLLIEHMA BbIBOAATCA Ha AUCheNn
® Mpu pasmblKaHUU KOHTAKTOB pesie MUHUMaAbHOIO AaB/leHMA TOMIMBA U 3aMblKaHUA
KOHTaKTOB pesie NpPu MaKCMMa/ibHOM AaBAeHUN TON/IMBa
® Mpu pasmblKaHUU KOHTAKTOB pesie AaBaeHUA BO3AyXa

KOHTpOI’Ib repMmeTnHHOCTMN KNanaHoB HAaCTPOEH NpPaBuibHO

2.7 MNpoBepKa napameTpoB 6e3onacHOCTU

MogaTb TONAMBO HA TONAMBHYK pamny, ybeauTbcA, YTO MecTa COeauMHEeHUM B TOMIMBHOM
pamne He NPONYCKalT C MOMOLLbIO Mbl/IbHOTO PacTBOPA M NepeBeCcTU NepeKkatoYaTeNb pexmuma pabo-
Tbl B MOJIOXKEHME PYYHOW;

ANTOPUTM PO3XKUra AN3eNbHOro Tonamea (NnpoeumpyeTca Ha naHenn onepatopa CA®AP-411):
«MoarotoBKka (nosioxeHue 3acioHkn Tonamea 0%, Bosgyxa 50%)»—> «Bentunauma» - «CaMoOKOH-
TPOJIb 3aCNIOHOK» = «[loaroToBKa (NonoxeHue 3acnoHKkM Bo3sayxa 0%)»—>«Po3xur» — «Crabunmsa-
uma nnameHn» —«lMporpes» — «FopeHue. MowwHocTb 10%».

Mpw ycnewHon HacTpoMKe BCeX NapaMeTPOB BO BPEMSA PO3XKMUra U paboTbl ropesikn He O0/K-
HO BO3HMKHYTb OWMOOK, B NPOTUBHOM C/ly4ae 06paTmTeCh K 3aBOAY — U3FOTOBUTENIO.
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3 TpeboBaHusa 6e3onacHocTU

3.1 CTOYHMKaMM ONAaCHOCTM MPU MOHTAXE U KCM/TyaTalumn ABAAETCA INEKTPUUYECKMUIA TOK.
3.2 be3sonacHOCTb 3KcnayaTaummn 610Ka ynpaBaeHua obecneympaeTca:
o U3onaumen snekTpUYECKUX LLeNen;
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e HapgeKHbIM KpenieHnem rnpu MoHTaXKe Ha 06beKTe;
e KOHCTpyKLMel, Bce TOKOBeAYLLME YacTU PACMONOMXKEHbl BHYTPM Kopnyca, obecneynsatoLe-
ro 3almMTy 06CNYKMBAOLWErO NepPcoHasna OT COMPUKOCHOBEHMSA C HUMM.

3.3 PasmeuleHme 6/10Ka Ha 0bbeKTe A0/KHO obecneymBaTb yA006CTBO 3a3eMIEHMA U ero KOHTPO/b.
Mpw UcNbITaHUAX M IKCNAyaTaumm 610K 06a3aTelbHO [0MKEH ObITb 3a3eMAeH.

3.4 K paboTe no MOHTaxy, Hanaake, TEXHUYECKOMY OBCNYKMBAHUIO M IKCNIyaTauumn WKada ynpas-
NIeHMA JONYyCKaeTcA NepcoHan, UMeLWNin HeobxoaAnMyo KBannduKaumio, Npoleawmnii NpoBepkKy
3HaHMIN M AonyueHHble K paboTam Ha onacHbIX NPOM3BOACTBEHHbIX 0bbekTax, Mpasuna MTI um
MNTB, N3y4MBLUMIA SKCNAYATALMOHHYIO AOKYMEHTALMIO WKada, MMeoLWMNn A0NYCK U KBannduKkaym-
OHHYIO rpynny no TexHuke b6esonacHocTh He HMKe |l, a no anekTpobesonacHocTn He HuxKe .

3.5 MoakntoueHne, 3a3emneHne n oTkaoveHme 610Ka, ycTpaHeHne aedeKkToB, 3aMeHa Y3108 U AeTa-
Nen AOoNKHbI NPOU3BOAUTLCA NPU OTKAKOUYEHHOM 31E€KTPOMNUTAHMUM COMTAacHO NyHKTa 5.1.3.

3.6 Mo cnocoby 3awWmTbl YeNOBEKa OT MOPANKEHUA INEKTPUYECKMM TOKOM YCTPOMCTBA OTHOCATCA K
knaccy 01 no NOCT 12.2.007.0-75.

3.7 NopKntoyYeHe N OTKNOYEHME 3IEMEHTOB 31EKTPOOOOPYAOBAHMUA, YCTPAaHEHWNE AedEKTOB, 3aMeHy
y3/10B U AeTanen Nnpom3BoAUTb NPU OTKAKOUYEHHOM 3/1EKTPONUTAHUN.

3.8 JKcnayaTaumA YyCTPOMCTB paspeLlaeTca TO/IbKO NPU HAMYUKU UHCTPYKLMM NO TeXHUKe 6e3onacHo-
CTW, YTBEPXKAEHHON PYKOBOAUTENEM MNPEAnpPUATUA-NOTPEOUTENs U yuuTbiBalOLWeEN cneunduky
NpMMeHeHUA Ha KOHKPETHOM TenJ/JI0BOM arperare.

3.9 TpeboBaHusa anekTpobesonacHocTn no b/IOKY YMPAB/TEHUA CADPAP 411.

Bo n3berkaHne TpaBm, MOBPEXAEHMA MMYLLECTBA W OKpyKalowen cpeabl 0b6A3aTeNnbHO
NPOYTUTE NepedncsieHHble HUXe yKaszaHna. CAPAP 410 3To ycTpoicTBO aBTOMaTUKK be3onacHo-
cTu. Ero Henb3a BCKpbIBaTb U BHOCUTb n3MeHeHMA. KomnaHua MPOMA He HeceT OTBETCTBEHHOCTU
3a ywepb, NPUYMHEHHbIV B pe3ynbTaTe HeCAHKLMOHWMPOBAHHOIO BMeLwaTenbCcTeal

e Bce Buabl geatenbHOCTN (MOHTaX, HanagKa, obcnyKnuBaHme U T.4) AONKHbI BbINOAHATLCA
TONbKO KBAaNMPULMPOBAHHBIM NEPCOHANOM;

e [locne BBOAA B 3KCNAyATALMIO U KaXKAOro TEXHUYECKOrOo 06CNyXKMBaHMA NPOBeEpbTE Kadve-
CTBO ropeHuaA BO BCEM ANANA30HE MOLLHOCTY;

e [lpom3BoauTeNb KOT/MAa UK Tensoarperata Ao/KeH obecneunTb mecTo ycTaHoBKM CAPAP
411 B cooTBeTCTBMM KNaccy 3awmTol IP40;

e [lepen HAYaNOM INEKTPUYECKUX NOAKNHOUYEHNIN OTKAOUYUTD OT YCTAHOBKM 3/1EKTPONUTAHME.
Y6eaunTbCa, YTO HaMpAXKEHME He MOKET BblTb NOAAHO Ha YCTAHOBKY U SNEKTPONUTaHUE OT-
CYTCTBYET;

e [locne Kaxkaow onepauumn (MOHTaX, HanagKa, obCNyKMBaHME) NPOBEPUTL KAYecTBO Npo-
BOZKM M NapameTpbl, 4Tobbl ybeamTbca B pabouyem COCTOAHMM NPOBOAKM.

e Bo Bpema NporpamMmMpOBaHUA KPMBOWM COOTHOLUEHWUA ra3/Bo3AyX HaNaAuMK AO/KEH no-
CTOAHHO KOHTPOJ/IMPOBATb KayecTBO ropeHuns, Hanpumep, no rasoaHanmsaTtopy. [pu HeKa-
4YeCTBEHHOM TOPEeHUU MUAMU BO3HUKHOBEHWM OMACHOM CUTYaLMW Hanaguvk [O/MKEeH npeg-
NPUHATL COOTBETCTBYIOLIME MePbl ANA UX YCTPAHEHUS;

® [1na obecneyeHusa HaaexHon paboTbl CADAP 411 Heobxoanmo m3beraTb KOHAEHCALUU U
BbICOKOW BNAXKHOCTW. lMepes, BKAOYEHNEM YCTPOUCTBA ybeanTech, YUTO OHO AOCTAaTOYHO CY-
xoe.




4.1 Obwme yKasaHus.

4 TexHuuyecKoe obcnyxKuBaHue

TexHunueckoe obcnyKMBaHMe ropenku gosepanTe ob6ydeHHOMY nepcoHany.

Mpwn NCNONb30BaHMM FOPENKU MPOU3BOANTE CeayoLMe BUAbI TEXHUYECKOTO 06CNyKNMBaHUA:
e TO1, BbinonHaemoe 4Yepes 650...750 4acoB MCNONb30BAHMA rOpenKn, Tpygoemrkoctb 0.75
yesl. Yac Uan exemecAayHo.

POMA

e TO2, sbinonHaemoe yepes 5000...6000 yacoB MCNO/Ib30BaHWA TOPENKU, TPyaoemKocTb 1.5
yes. yac Uam nepeg Hayanom OTOMUTEIbHOrO Ce30Ha.

4.2 MopsaaoK TeXHMYEeCKoro obcny»KnBaHMA ropenkn npuseaeH B Tabanue 4.1.

Tabnuuya 4.1 - [Mopa0oK mexHUYecKo20 06CAyHUBAHUA 20PeNKU

CopeprkaHue pabot

TexHuyeckue TPEGOBaHMﬂ

Mpu6opbl M npucno-
cobneHusa

MpumeyaHumsa

TO1

MpoBepbTe repmMeTUYHOCTb CO-
egMHEeHWI pamMnbl ra3o0BoM

OTcyTCcTBME yTEYEK

[a30BbIi MHAMKaATOpP
WM Mbl/IbHaA SMY/IbCUA

BusyanbHo

MposepbTe OTKAOYEHME MOAA-
YM rasa Npu MNOoracaHuUM KOH-
TPOMPYEMOrO NAAMEHU Ny-
TEM OTCOeAMHEHWA npoBoAaA
doToAaTUMKA OT KOHTaKTa XT17
moayna T410

y6e,D,VITECb B NoABNAEHUN NNaMeHn

" ero
noracaHuu. NHAaMKaumn
ABAPUA Ha sMueBol naHenu

610Ka ynpaBneHus

OTBepTKa

BusyanbHo. Mpu
BK/IIOYEHHOW ro-
penKe Ha KOHTaKTe
HanpAaxeHue 2208

MpoBepbTe AaeiicTBue 610KKU-
POBOK TOpesikM, B TOM 4ucne
Mo KOHTPOAMpPYeMbIM napa-
MeTpam arperara

Fopenka gonxkHa 6710KMpoBaTbCA
npu yCTaHOBKe LWKanbl pene nos.7
n 8 HMXe, pene nos. 9 Bbile 3Ha-
YeHui, YKa3aHHbIX B
n.5.2.9

OTBepTKa, MynbTUMeETpP

Mpoussectn nNpoBEpPKy Mmexa-
HM3MOB 4Yepe3 MeHI MyabTa
onepaTopa

Y6eautbca B cpabaTbiBaHUN Kna-
naHoB M3K1 u MN3K2, noasneHun
MCKPbl Ha KOHLLEe 3/1eKTpoaa, noa-
He OTKpbITUE U 3aKpbiTUE MPUBO-
[0B Ha ras 1 Bo3ayx

BusyanbHo

TO2

MpoBepbTe HagexkHOCTb 3a- | ConpoTMBAEHME MeXAY MeTanan-
3em/1eHns YeCcKoW HEeTOKOBeayLLEel YacTblo U
MynbTumeTp
3aXKMMOM 3a3emieHun He 6onee
0,1 0m
MpoBepbTe cobntogeHne 3Ko- | MapameTpbl OJIKHbl  COOTBET- .
posep A . P P A Mpwn HensmeHHOM
nornyeckux  TpeboBaHW K | cTBOBaTb Tabaumue 1
la3oaHanunsaTop TeXHONOruu, Npo-
CXKUFAHMIO rasa, ecin npous-
TECTO-330 BEPKY NPOM3BOLUTD
BOAUNNUCb UBSMEHEHUA B TEXHO-
1paszs3roaga
JNIOTUU CXUTaHUA rasa
MpoBepbTe  QyHKUMOHUPOBaA- | MpoBeguTe TecT Ha repmeTuy-
HWEe KOHTPOANA repMeTUYHOCTH HOCTb. ECin KOHTPOANb repmeTny- MNposepbTe ycTa-
HocTM paboTaeT MCNpaBHO, TO HOBKY TO4YeK cpaba-
b P ’ OTBepTKa y P

npousongeTr 6N10KMPOBKA MycKa C
mHauKaumen ABAPUA. BepHute
BCE B MCXOZHOE COCTOAHME.

TbIBaHUA pene rasa
P/-016.

MpoBepuTb AeTanu HaxoAAwm-
ecAa B 30He BbICOKOW Temnepa-

Typb!

OrosoBOK, 3aBUXpUTENb, 3NeK-
TpO4 PO3Xura, HeobTekaemoe Te-
no

Kntoun raeyHble, oT-
BEPTKA, LUECTUTPAHHbIN
KoY

MNounctute Punbtp nepepn ra-
30BOM pamnon

OTcyTCcTBME 3arpA3HEeHUA

Kntouu raevHble

Pa3obpatb 1 npo-
[OYTb BO34YyXOM
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5 XapaKTepHble HeucnpPaBHOCTU U METOAbl UX YCTPaHEHUS

MepeyeHb BO3MOXKHbIX HEMCMPABHOCTEM U METOAbI UX yCTpaHeHuA npuseaeH B Tabauue 5.1.

Tabauya 5.1 - MNepeyeHb 803MOXHbIX HeucrnpasgHocmel u MemoOdbl UX ycmpPaHeHUs

Bupa, HencnpaBHoOCTU

Bo3morkHaa npuumnHa

Cnocob ycTpaHeHusn

Mocne yukna BeHTUNA-
LMK HEe Npoucxoaut
PO3XKUT TOPENKHU.

HeucnpaBHo ycCTpoiCTBO
TPONS NNAMEHMU.

KOH-

MpoBepnTb PaboTOCNOCOBHOCTL AaTyMKa
KOHTPO/IA NNIaMeHU, NPU HEOBXOANMMOCTU
3aMEHMUTD.

3anopHble KnanaHbl He OTKpPbI-
BaloTCA.

MpoBepuTb MCMPABHOCTb KNanaHoB U Le-
nerl 3NeKTPonuTaHua KnanaHoB. [Mpwu
HEeobXxoAMMOCTM YCTPaHUTb 06pbIB UK
3aMEHUTb KNanaHbl.

OTcyTCcTBYET MAM HeycToiumBas
NCKpa.

MpoBepuTb MCNpPaBHOCTbL TpaHchopmaTopa
pO3¥Kura, COCTOAHUE Llenei 3neKTponuTa-
HUA, BbICOKOBOJIbTHOrO Kabens, U3onATo-
pOB M UCKPOBOW 3a30p. MpoBepuUTb Haan-
Yyme UCKPbI NPW BKAIOYEHHOM BEHTMAATOPE
ropesku.

Mocne po3xKura ropenku
WU Npu nepexoae Ha
APYroii peXxum ropeHus
NpPoOUCXoAUT NoracaHue
naameHwu.

HeucnpaBHO yCTPOMCTBO
TPONA NNAMEHMN.

KOH-

MpoBepuTb PaboTOCNOCOOHOCTL AaTYMKa
KOHTpPOAA nN/1aMeHWn, npu HGOGXO,D,VIMOCTVI
3adMEHUTDb.

MpouncxoanT oTPbIB NAAMEHMN.

OTperyaMpoBaTb  COOTHOLLEHME  ras-

BO34YX.

KoHTponnpyemsbie
He B Hopme.

napameTpbl

MpMBECTN KOHTPOIMPYEMbIE MapameTpbl B
HOpMY.

4) HeucnpaBeH 610K ynpaBsse-
HUA TOPENKON.

OTpeMoHTMpOoBaTb WAM 3aMeHUTb 610K
ynpaBAeHUA ropeskom.

MoBbILWeHHbIH Wym BeH-
TMnATOpa

HeuncnpaBHOCTM B NOALWMNHUKAX
Bazla aNeKTpoaABUTraTeENA.

CmasaTb NoaWwnnHUKK Bana 3/1eKTpoaBu-
raTena n npu HeO6XOAMMOCTM 3aMEHUNTDb.

OcnabneHo  KpenjieHne  wWAu
HapylweHa peryanpoBka BO3-
AYWHOW 3aCNOHKM.

OTperynvMpoBaTb MAW 3aKpenuTb AeTanu
BO3AYLIHOW 3aCNOHKM.

Mynbcauma naameHu
Npu po3XKure ropenKku

bonbLloh N o4eHb Manbli pac-
XOf, rasa M BO34yXa B MOMEHT
pO3KMra ropenku

YCTaHOBUTb pPEKOMEHAYemble 3HauyeHus
[aB/IEHUA ra3a v BO34yxa nepes, ropesikom
1 paspeKeHns 33 KOT/IOM.

BeHTUNATOp He nopaer

Tpebyemoe Konnmyectso

BO34yXa ANA CKUTaHUA
rasa.

HenpasBunnbHOe BpawieHWe Kone-
Ca BEHTUIATOpPA.

MpoBepuTb MNPaABUALHOCTb MOAKIOYEHUSA
ABUraTena BEHTMAATOPA M Npu Heobxo-
OMMOCTU NOMEHATb NOC/NeA0BaTe/IbHOCTb

¢as.

HenpaBuabHO  OTperyMpoBaHa
BO3AYLUHAsA 3aC/I0HKa.

OTperynnMpoBaTb BO3AYLUHYIO 3aC/IOHKY B
COOTBETCTBMU C Tabaunue.

MoBblWeHHOe aaBsieHMe B TOMKe
KOoTAna.

YCTpaHUTb HeMcnpaBHOCTb KOT/a U raso-
X0/08B.

He 3anyckaetca anekK-
TpoaBuratenb BEHTUNA-
TOpa

CpaboTtano TennoBoe pene 3a-
WMTbI.

B3secTn Tennosoe pene.
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6 TlapaHTUiHbIe 06A3aTenbcTBa

rapaHTMﬂ HE PacnpoCTpaHAETCA Ha AEeTaIn, HaxoaAlunecAa B 30HE BbICOKMX TEMNEPATYP (3I'IeK-
TpOA4, KEPaMUKa, OI'OJTOBOK).

7 YnaKoBKa U TPAHCNOPTUPOBAHUE

7.1 Topenka noctaBaseTcA ynakoBaHHOW B AWMKM BMeCTe C KOMMNEKTOM 3anacHbIX YacTel U KOM-
NAEKTOM 3KCNAYaTaUMOHHOWN AOKYMEHTaLUM.

7.2 KomnneKT NOCTaBKM yKa3aH B Nacnopre.

7.3 Mpw norpy3o-pasrpy3o4Hbix paboTax M TPAHCNOPTUPOBAHUM cneayeT M3beratb Pe3KMX yaapos M
BUOPALMOHHbIX AENCTBUIA, CMOCOOHbIX BbI3BATb NOBPEKAEHME FOPESKMU.

7.4 TpaHCNOPTMPOBKA YNAaKOBAHHOM rOpesikM BO3MOXKHA 1t06bIM BUAOM TpaHCNopTa.

8 XpaHeHue

8.1 MNpu xpaHEeHUUN ropenKkm HeobxoAnMMo obecneynTb ee COXPAaHHOCTb U KOMMIEKTHOCTD.
8.2 Npun XxpaHEeHUN ropesikm Ha mecTe UCNO/Ib30BAHMUA:
® OTKAOYMTE HanpsKeHue ¢ 6/10Ka aBTOMATUKY;
® 33KpOWTE PYYHOM KpaH Ha ra3oBOl pamne;
e obecneybTe COXPAHHOCTb COOPOYHbBIX €ANHULL;
® 33KpblBaliTe ropesiky NOIMITUNEHOBOM NNEHKON UAM APYTMM NOA0OHbIM MaTepuasiom AnA
npeaoTBpPaLLEHNA 3arPA3HEHUNA.

8.3 TopenKkun xpaHUTb B 3aKPbITOM NOMELLEHUM NPUK TeMmnepaType Bo3ayxa oT mmHyc 30 ao natoc 50°C
M OTHOCUTeNbHOW BNaXkHocTu oT 30 ao 80%.

8.4 1Mepen, NOCTaHOBKOM Ha A/UTE/NIbHOE XPaHEHWe, MPOU3BECTM TEXHMYECKOoe 0bcnyXuBaHue B
obbeme TO-1 1 TO-2 c nepekoHcepBaumel yepes 24 mecaua.

9 PeMOHT

Bce BMAbI PEMOHTa ropesiok MOryT NMPOM3BOAMTLCA Ha MPeanpUATUM-U3rOTOBUTENlE B YCTAHOB-
NEeHHOM NopsAAKe, MO 3aABKaM 3KCNAYyaTUPYIOLLMX OPraHoB.

10 YTunusayus

10.1 Mpwu noaroToBKe M OTNPABKE rOPE/IOK B YTUIN3ALMIO, @ TaKKe NPU X yTUAK3ALUMN He TpebyeTca
cneumnanbHbix mep 6e3onacHoCTw.
10.2 YTuausauum nognexaT Bce BUAbl rOPenokK.
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NMPUNOMKEHUE 1. XapaKTepHble pa3mepbl ropesiok

e rabaputHble pasmepbl (Mm)
Moaens ropeiky max | A* [AA | B |BB|c|cc|D* [ e |[F |G |[H|[J |[K|L|M|NF= PR |W|VY |z
min max
EMMA-C0.5-G-0.35 | 035 | 739 | 105 |201 | 281 | - |322 | 635 | 314 |191 |128 |157 | - |220 | - |mi0 |243 | 172 | 208 |172 | 76 | 409 |128 | -
EMMA-C0.5-G-0.5 05 | 739 | 105 |201 | 281 | - |322 | 635 | 314 |191 |128 |157 | - |220 | - |Mm10 |243 | 172 | 208 |172 | 76 | 409 | 128 | -
EMMA-C1-G-0.6 06 | 105 | 62 |303 [ 304 [622 [345 | . | ., |252 |177 |204 |235 |240 339 |m10 |269 | 190 | 190 |190 [112 |458 |163 | 120
EMMA-C1-G-0.8 08 | 109 | 62 |303 | 304 |622 | 345 | 869 | e20 [2520 |177 |204 |235 |240 |339 | mM10 | 269 | 190 | 190 |190 |112 | 458 | 163 | 120
EMMA-C1-G-1.0 1.0 1108 6> [303 | 304 |622 | 345 | 665 1250 [177 |204 [235 [240 [339 |m10 |269 | 190 | 190 |190 |112 |458 |163 | 120
EMMA-C2-G-1.2 12 | 1083 | 90 |323 | 340 |640 | 374 | 820 | 527|293 |234 |261 |250 | 298 |378 |M10 | 330 | 217 | 233 |233 |120 | 532 | 198 | 150
EMMA-C2-G-1.4 14 | 112 [0 [323 [340 |ea0 [ 374 | 22 | 22 [203 [234 |261 |250 298 [378 |M10 |330 | 217 | 233|233 | 120 | 532 | 198 | 150
EMMA-C2-G-1.8 18 | 1507 | 90 |323 | 340 |40 | 374 | 98 | e9s |293 |234 | 261 |250 |298 |378 |M12 |330 | 217 | 233 | 233 | 120 |532 | 198 | 150
EMMA-C3-G-2.1 21 | 12a1 | 181 |432 | 426 |80l | 376 | 977 | e21 356 |260 |287 |272 | 340 |491 |m12 | 381 | 250 | 270 |270 |130 |ee0 | 221 |170
EMMA-C3-G-2.4 24 | 25 [181 432 [426 |s01 [376 | jor | oo [356 |260 |287 |272 [340 [491 |m12 381 | 250 | 270 [270 [130 [660 | 221 170
EMMA-C3-G-2.8 28 | 1626 | 181 |432 | 426 |801 | 376 | 1061 | 705 |356 |260 |287 |272 |340 |491 |mM12 |381 | 250 | 270 |270 | 130 | 660 | 221 | 170
EMMA-C4-G-3.0 30 | 175 | 238 |455 [ 450 | 805 [ 388 | oo | e |403 | 268 295 |399 |360 492 |M12 [419 | 280 | 296 | 296 | 135 | 670 |228 |180
EMMA-C4-G-3.5 35 | 1468 | 238 | 455 | 450 | 805 | 388 | 1086 | 683 | 403 |268 | 295 |399 | 360 |492 | M12 | 419 | 280 | 296 |296 | 135 | 670 | 228 | 180
EMMA-C4-G-4.1 a1 1660 7538 [4s5 | 450 |sos | 388 | 1°° | % [403 [268 |205 [399 |360 |492 |m12 419 | 280 | 296 |296 | 135 |670 | 228 | 180
EMMA-C5-G-5.2 52 | 1es | 991 | 471 [ 641 |97 [150 | 2ci | s00 | 418 |364 |370 |552 |40 658 |m14 | 551 | 280 | 390 [390 | 121 | 979 |297 | 245
EMMA-C5-G-6.4 6.4 | 1660 | 991 |471 | 641 |971 | 150 | 1365 | 725 |418 | 364 | 370 |552 | 490 | 658 | M14 |551 | 280 | 390 |390 | 121 | 979 |297 | 245
EMMA-C5-G-8.0 80 | %7 o901 [a71 |ea1 |971 | 150 | ®7® | 7 [a18 |364 |370 |552 | 490 |658 |m14 |551 | 280 | 390 |390 | 121 | 979 |297 | 245

*—pa3mepb| AaHbl ANA CTAaHOAPTHOINo UCNONHEHWNA, ONA KOpOTKO(I)aKe}'IbHOI'O N yaAnNNHEHHOro BapuaH-

Ta pasmepbl YTOYHANTE Yy NpoM3BOAUTENSA.




Npotveopaenedue B Tonke, Na Mpotveogaenedke B Tonke, Na

MNpoTHECaABNEHKWE B TONKE, Ma

NPUNOXEHUE 2. Anarpammbl TENI0BO MOLLHOCTU ropenok EMMA.
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Ounarpammbl TeNA0BON MOLLHOCTU ropenok EMMA — MpogonkeHue MpunoxeHus 2.
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MpoTMEOAZBASHME B TONKE, 13

MNpoTHBOA3BNEHHE B TONKE, MNa

MNpotHEOQasneHWe B Tonke, Ma
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Ounarpammbl TeNA0BON MOLLHOCTU ropenok EMMA — MpogonxkeHue MpunoxeHus 2.
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NMPUNOXKEHUE 5. Cxema BHELUHUX NOAKNIOYEHUI WKada ynpaBaeHUA CO BCTOPEH-

HbIM TON/ZINBHbIM HAaCOCOM
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NMPUNOXEHUE 6. Cxema BHeLWHUX NOAKAIOYEHUIA WKada ynpaBieHUA C BHELLHUM
TONZIMBHbIM HAaCOCOM U NOAOrPEBOM TOMN/IMBA
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NMPUNOXEHUE 7. PacnonoxeHue Knemm moayna pacwmpeHua CAOGAP-T410
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NMPUNOXKEHUE 8. 0603HaueHMe n onucaHne pa3bemoB moayna pacwmpenna CA- 8
®AP-T411 g
N
T
Pasbem KOHTaKTbl, Ha3Ha4YeHune '8
Pasbem nutaHua TepmuHana g
XT11 1-+24B
2- -24B

1,2 — BxoA, ynpaBaeHUA BKIOYEHUEM FOPEJIKU, KOHTAKTbl Pa30MKHYTbI —
BbIK/IIOYEHO, 3aMKHYTbI — BKJIIOYEHO

3,4 — Bxoa, ynpaBaeHne — MOLWHOCTb +

5,4 — Bxop4, ynpaBneHme — MOLWWHOCTb -

XT12

Pasbem gna noaknoveHnA opraHoB ynpaB/eHNA Ha nepe,u,Heﬁ naHenun LUKad)a ynpasaeHua

XT13 o
ropenxkow

1,2 — BXxoA, aBapuA KOTNA

3,4 — BbIXOZ, aBapUA rOpPesikn

5,6 — paboTa ropenku

7,8 — pe3seps

9 — Bxoa, 4-20MA pgasneHue Tonamea
10 - peseps, GND

XT14

XT15 1.2 — Bxog, pene Bo3ayxa

XT16 1,2 — BxoA, BbI6op paboTbl Ha AU3TONAUBE

doToaaTUMK

1 -Bbixoa, ¢asza

2 — BXOA, KOHTPO/IbHbI 371EKTPOA,
3 — BbIX04, HelTpanb

XT17

Pasbem nutaHmAa 230B
1-8xo0p, dpaza

2 — BX0A, HenTpasb

3 — BXx0A4, 3a3emseHune

XT18

Pa3bem ynpasneHua nyckatenem
XT21 1,2 — BXoA, CUrHan OT TENNOBOrO pesie NycKaTena AsUratena BeHTUAATopa
3,4 — BbIXOA, YNpaBAeHWe BKOYEHME 3. ABUraTENA BEHTUNATOPA FOPEsKK

1 - Bbixoa, ¢asa MBH
XT22 2 — BbIxog, HeWTpanb MBH
3 — BbIX0Of, 3a3em/ieHune

Pasbem gns NogKAtoyYeHMa TONJIMBHOM pamnbl
1,2 — BbIXxoA, TONAMBHbIN KnanaHa Nol
3,4 — BbIX0O/, TONAUBHbIN KnanaH No2

XT23 5,6 — BbIX0/, TONUBHbIM KnanaH Ne3
7,8 — BbIxoA, NUTaHMe =24B
9,10 — Pe3seps

11,12 - Bxoga, pe3eps

Pasbem pe3epBHOro NpMBoAa 3aCNIOHKK
1 — BbIX0oA4, HelTpanb
2 —BbIxog, ¢asa

X124 3 — BbIxoa, 06wWwmit
4 — BbIxoa, ynpasnaeHue 4-20mA
5 — BXx0A, NONOXKEHWE 3aCNIOHKN
Pasbem npuBoaa 3ac/OHKKM BO3AyXa
1 - BbIX0OA4, HelTpanb

XT25 2 —BbIxog, ¢asa

3 — BbIxoa, 06LWmMit
4 — BbIxoa, ynpasneHue 4-20mA
5 — Bx0p4, NON0XKeHMe 3aCNOHKHN

Pasbem nokanbHoOWM cetu
XT26 1 — nnHua A nuHtepdeitca RS485
2 — nnHnAa B nutepdeitca RS485




NPUNOXKEHUE 9. Kapta pernctpos Modbus

Input peructpsl (state)

Agnpec

m
a
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~
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~
=)
<
@

Tun Pasmep OnucaHue
dec hex

CocTosiHMe ropenku:

0. bhoknposKa

1. OctaHoBneH

2. YcTaHOBKa 3aCNOHKM BO34yXa B NONOXEHME BEeHTUA-
umm

3. YcTaHOBKaA 3aCN0HOK B NOJIOXKEHME pOo3XKura
. BeHTnnauua

. Mopaya gmusenbHOro ToNAnBa

. Po3xwur

. CTabunmnsauma nnameHu ropesnku

. NMporpes

. Manoe ropenune

10. bonbwoe ropeHue

11. Npoayska

12. ABapuitHas BeHTMAALMA

13. CamMOKOHTPOb 3aC/IOHKM Nepes, PO3KUrom
14. TecT KHONOK

1000 Ox03E8 uintl6é 1

O 00 NO UL &~

Koz 610KMpoBKK:

0. HeT 6710KMpPOBKMU

1. 3anmMnaHue pene Bo3ayxa

2. HeT paBneHua Bo3ayxa

3. JloxHoe nnams

4. HeT nnameHu ropenkm

5. [JaBneHue TOoNAMBa HU3KOE

6. [laBneHune ToNAnBa BbICOKOE

1001 0x03E9 uintl6 1 7. OTKas 610Ka paclumpeHma

8. BHelwHAA aBapuA

9. OTKa3 3aC/I0HKM BO3AyXa

10. OWwWKnbBKa KOHTPOJIbHOM CYMMbl, BOCCTAHOB/EHbI
HaCTPOWMKM NO YMOJIHaHMUIO

11. CpabaTbiBaHMe TENNOBOrO pesne

12. 3anunaHue curHanos «bosblue»/«MeHbLue»
13. OwunbKa 3anucu FRAM

14. OWwmMbBKa KOHTPOIbHOM CYMMbl OCHOBHbIX HACTPOEK

1002 Ox03EA uintl6 1 O6paTHbI OTCHET BPEMEHMW TEKYLLLEr0 COCTOAHUSA, CEK
1003 0x03EB uintl6 Peseps
Tekylwme gata v Bpems. MpeacrasnseT coboli uenoe
1004 Ox03EC uinte4 4 4YMCI0, XPAHALLLEE KOIMYECTBO MUNJINCEKYHA, Npolea-
wmx ¢ 01.01.0001 00:00:00
1008 0x03F0 uint32 2 HakonneHHoe Bpems ropesiku B paboTe, 4ac
1010 0x03F2 float 2 Peseps
1012 0x03F4 float 2 TeKylee NONOXKeHWe 3aC/I0HKN BO3ayXa, %
CocTosHMe BXOA0B:
0. Crapt
1. bonbuwe
1014 0x03F6 uintl6 1 2. MeHblie

3. BHewHAs aBapuA
4. [laBneHune ToNAMBa HU3Koe
5. [laBneHune Tonamea BbICOKOE




6. Pene AKT

7. Pene Bo3ayxa

8. Tennosoe pene

9. Peseps

10. KOHTPONbHbIN 3/1EKTPOA,

CocTosiHMe BbIXOA0B:

0. N3K1
1. N3K2
. 2. Hacoc aus.tonamnea
1015 | Ox03F7 | uint16 1|5 e A
4. BeHTUnATOp
5. CurHan paboTbl
6. CvrHan asapum
Holding peructpebi (cfg)
Adpec Tun Pasmep OnucaHue
dec hex
8 0x0008 uintl6 1 Bpemsa BeHTUAAUMMN, CEK
9 0x0009 uintl6 1 Bpems aBapMnHOM BEHTUAALUK, CEK
10 0x000A uintl6 1 MonoxeHune 3aC/IOHKK BO3AyXa Npu BEHTUAAUUN, %
11 0x000B uintl6 1 MNonorkeHune 3aCNOHKKN BO3AyXa Npu posxure, %
12 0x000C uintl6 1 Bpema nporpesa
13 0x000D uintl6 1 MwuHMManbHoe gaBieHne AN3.TONNBA
14 0x000E uintl6 1 MaKcumanbHoe AaBneHue AM3.ToNAMBaA
15 0x000F uintl6 1 Mpegen nsamepeHua gaTynKka AaBaeHUA gM3.TONAnBaA
16 0x0010 uint16 1 MonoxeHwe 3aCNOHKM BO34yXa MaJIOro ropeHus
17 0x0011 uintl6 1 MonoxkeHne 3acNOHKM BO3ayxa 60bLIOrO ropeHuns
18 0x0012 uintl6 1 Agpec Modbus gns nopta RS485-1. 1-247.
CkopocTb nopta RS485-1.
0. 4800
. 1. 9600
19 0x0013 uintl6 1 5 19200
3. 57600
4.115200
BuT KoHTpOonA YéTHocTM nopTta RS485-1.
20 | 0x0014 | uint16 p | OHe
1. YéTHOoCTb
2. HeyéTHOCTb
Cton-6utos nopTta RS485-1.
21 | 0x0015 | uintl6 p | O-Lcron-bur
1. 2 cton-6uTa
2.1.5 cton-6buta
22 0x0016 uintl16 Peseps
23 0x0017 uintl6 Bpema noaHOro xo4a 3acN0OHKM BO3A4yXa, CeK
KomaHpgbl KOHTponnepy. [JaHHbI pernctp npega-
Ha3Ha4yeH TONbKO AnA 3anucwu. MNpu YyTeHnn Bceraa
0 0x0000 uint16 1 CYMTbIBaAETCA HY/IeBOE 3HaYeHMe. Kaxablit 6ut perun-
CTpa OTBeYaeT 3a 0O4HY M3 KOMaHZA, KOHTpoanepy. but:
0. MogaTtb KomaHay bnokmnposKka no modbus.
1. NopaaTb KomaHAy PasbnokuposkKa ( Copoc aBapun).
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