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POMA

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

PYKOBOACTBO COAEPKUT ONUCAHUE U NPUHLUN AENCTBUA U3LENNA, TEXHUYECKME AaHHbIE, BaXK-
Hble YKa3aHuAa U Apyrve csefeHus, Heobxoammble ANA MPaBUAbHOMO MCMNO/b30BAHMA FOPEIKU MO
Ha3HayeHwuto.

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

Mpu paboTe c ropenkon HeoHXOANMMO TaK}Ke PYKOBOACTBOBATbLCS MPWAAraemon 3KcnayaTtauu-
OHHOWM AOKYMeHTaumeln Ha Npnbopbl M YCTPONCTBA, KOMMNAEKTYIOLLME FOPENKY.

K MOHTaKy, 3KcnayaTaumm U TeXHUYECKOMY OOCNYKMBAHUIO TOPENKU AOMNYCKAKTCA Mua,
N3y4ymBLUME HACTOALLEE PYKOBOACTBO, Mpolelime NpoBepKy 3HAHUIM U MMeloWwme pa3pelleHme Ha
npoBeAeHne COOTBETCTBYHOLMX paborT.

MN3rotoBuTENb COXpaHAET 3a cobon NpaBo 6e3 nNpeaBapUTENbHOrO yBEAOMIEHMA NoTpebuTtens
BHOCUTb B KOHCTPYKLIMIO U3MEHEHMA, HE BIUAIOLLME HAQ OCHOBHbIE 3KCM/YaTallMOHHbIE XapaKTepUCTu-
KW FTOPEenku.

3a noBpeKAeHMA, BO3HMKLIME B pe3y/bTaTe HEKBAAMPULMPOBAHHOIO 0b6paLLEHUNA C rOpenKon
CMAAaMWU MOKyNaTena WAW TPeTbUX /UL, BKAOYAA YCTAHOBKY AeTanel, He NpeayCMOTPEHHbIX KOH-
CTPYKUMEN, 3aBOA-U3rOTOBUTE/Ib OTBETCTBEHHOCTU HE HECET.

lopenka cootseTtcTByeT TY 29.21.11-002-87875767-2022 1 ob6s3aTenbHbIM TpeboBaHMAM roc-
YyAAPCTBEHHbIX CTaHAAPTOB.

3HayYeHMA UCNONb3yEeMbIX NPeaynperKaeHUN

Mone3HasA u cnpaeoyHasA UHGHOPMAYUA.

BHUMAHMUE! HecobnrodeHue mpebosaHuli moxem HaHecmu Heucnpasumbili yusepb obopydoeaHuro uau
OoKpyxcaroweli cpede.

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

BHUMAHMUE! HecobaooeHue mpebosaHuli Moxtem HaHecmMu, 8 KOHEYHOM pe3ysnbmame, CunbHolll yujepb
300p08bio, 8M1710Mb 00 1eMaAsbHO20 UCX00d.
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1. OnucaHue ycTpoicTBa U PaboTbl ropenku

1.1.1 HasHaueHue
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lopenka 6noyHan EMMA npegHasHayeHa ANs CHKUraHWUs, Npu cobMOAEHUM 3KONOTMUYECKMX
TpeboBaHu, NnpupoaHoro rasa (FOCT 5542-2022) 1, npu coriacoBaHMM C NPOU3BOAMUTENIEM TOPEKMU,
APYrnx razoobpasHbiX roprYMX TOMAMB (CHUMKEHHbIMA YrAeBOL4OPOAHbIN a3, rasoBblii KOHAEHCaAT,
6u1oras n Ap.) B TONKax ra3omcro/ib3yoLmnx arperaTos.

dKcnayaTaumsa ropesiku MOXKET OCYLLEeCTBAATbCA 6e3 NOCTOAHHOro MPUCYTCTBMA 0BCNYKMBatO-
LLero nepcoHana B 3o0He paboTbl 06opyaoBaHMS.

lopenka npegHasHayeHa ana paboTbl B CAeAyoWwmX yCA0BUAX:

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

— OTHOCUTEIbHAA BAAXKHOCTbL OT 30 £o 80%;

— BMBpauma c yactoton ot 5 go 25 My n amnantyaon go 0.1 mm;

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

— MOMeLLEHNEe — 3aKPbITOE KanuTasbHoe, 6e3 Pe3KMx U3MeHeHW TemnepaTypbl, HEB3PbIBO-
OMacHOE 1 He CoAeprKallee B BO3AYXE NPUMECEN arpeccUBHbIX BELLECTB;

— ropefika npegHasHa4vyeHa gnAa sKcnayaTaumm B MaKpPOKAMMATUYECKMX PaloHaX C YMEPEHHbIM
M XONOAHbIM KAMMATOM. Bna KNMmaTMyecKoro UCNOAHEHUA 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 KBT‘-I/CT.MS) daKTMYECKM pacxom cxuraemoro rasa Q;
cneayeT OLEHMBATb Kak NMpPOM3BeAEeHME pacxoda npupogHoro rasa Qg 4na BblGpaHHOM TENNOBOM
MoLLHOCTK (Tabamua 1.1) Ha KoppeKTUpyroWwmnii KoaddnumneHT fq paBHLIN OTHOLEHUIO TENAOTBOPHOM
CcnocobHoCTN npupoaHoro rasa Hiy, K Ten10TBOPHOM cnocobHOCTU cxKuraemoro rasa Hi, cooTHouwe-
Hue (1.1).

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

r

[pumep pacvema pakmuyeckozo pacxoda 2a3a Qy:

Tonaueo: 2a3 CHUMEHHbIU y2n1e8000p00HbIU, mapka nponaH-bymaH mexHu4veckul (M6T) no FTOCT 20448-
2018. TennomeopHas crocobHocme H=29.9 KBmL//cm.M3.

Pacxo0 npupodHoeo 2a3a ro Tabauue 1.1. 0419 HOMUHaAbHOU menaosol mowHocmu 1.4 MBm cocmasnsgem
Qnz=150 cm.m’/4. Mo coomuowetuto (1.1) mpebyemsili pacxoo 16T cocmasum:

H 9.45
Q=Q,r Hlj: =150 T =47.4 cmm® [ u.

He donyckaemca akcnayamayus 20peaKku 8 noMmewjeHUsaxX ¢ CunbHbIM MNblaeobpa3zoeaHuemM, 8bICOKUM CO-
depxcaHuem enazu e eo3oyxe.

Ucnonv3zoeaHue omau4yHo20 om npupooHo2o 2a3za (FTOCT 5542-2022) 2aza moxcem nompebosame 3ameHbl
KOMMOHeHMo8 2opesKu. Ceaxumecsb ¢ HAWUM mexXHU4YecKUumMm omaoesniom 045 YMoYHeHUA 803MOXCHOCMU
makoii 3ameHbl. B NnpomusHOM criy4ae 3KCnaAyamayus 2opesnku moxcem 6bime onacHoli u Hapywaem
npaeuna 2apaHmMuliiHo2o ob6cayxiueaHus.

Mpu cxcu2aHuu Monauea omaAu4YHo20 om 2a3a npupodHozo (FOCT 5542-2022) codeprcaHue oKcudos yane-
poda u azoma onpeodesnsaemcsa XuMu4eCcKUM cOCmasom Cxu2aemMo20 morsued.
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1.1.2 MoaguduKaumm ropenok

Ffopenkun pasnanyaroTca no tuny u mogenun, Tabauua 1.1. UHPopmaumsa o moanduKaumax 3a-
wudposaHa B Koge 0b603HaueHna ropenku, PucyHok 1.1.
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Tabauya 1.1
lpumeHaemocmeo Kopnycoe 2a30ebix 2openok EMMA
Tunopasmep Kopnyca Co.5 Cc1 c2 c3 ca c5
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- C- XXX- DN- B- Y- FF- P- L- K- N

Tunopasmep (CO.5; C1; C2; C3; C4; C5)
Tennosaa mowHoOCTb, MBT

Mpun HanMunK: AMameTp YCNOBHOW ra3oBoi pamnbl ([y20; 25; 32; 40;
50; 65; 80; 100; 150)

Mpv HannMumK: nsrotosuTenb KnanaHos (B — TepmobpecT; L — leHc; T — TakoH; A
— Amakc)

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

Bua Tonauea (G — ras; LO — skuakoe Tonamneo gusenb; HO — kuagkoe Tonamnso masyTt; GO — KOM6UHK-
poBaHHOE)

Tun perynnpoBaHus (1 — BKA/BbIKA; 2 — ABYXCTyneH4aToe; P — n1aBHoe)

Oronosok ropesiku (C - CTaHAAPTHBbIN; Y — YANMHEHHbIN)

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

Hanunume 6yksbl N (N — mogmdurKkauma ¢ noHUMKeHHbIMU Bbibpocamm NOX)

PucyHok 1.1 — PacwughposKka Koda ob6o3Ha4yeHuUs eopeanku EMMA

lMpumepbl 0603HaYeHUA 20pesKU Npu 3aKase:

UcnonHeHue 2openku menaosoli mowyHocmoeto 2.8 MBm, munopa3mep C3, DN=40 mm, monaueo — 2as,
cmaHOAapmHbili 02071080K, daeneHue 2a3a Ha exode 5 Klla: lopenka 6ao4yHasa EMMA-C2-1.8-65-B-R-G-C-5
Ty 28.21.11-002-87875767-2022.

>

Tun u pez2ynupoeaHue 20/108bl C20PAHUSA 3A8UCAM OM Muna cxuaaemoz20 2a3d. lopenka AonaxcHa uc-
0/163060MbCA MOLKO N0 NPEdycMompeHHOMY HA3HAYEHUIO.




1.1.3 TexHuyeckne xapaKTepuUCTUKU

OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM ropenok npuseseHbl B Tabavue 1.2 n Ha PucyHke 1.2.
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Tabauya 1.2.
Fopenkun 6n104HbIe rasosbie
En.
MapameTtp H3M. Co0.5 Cc1
MNoka3arenun Ha3Ha4yeHus
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
Pacxog Tonnnea max CT.M3/L| 35 +4 5315 64 13 85 +4 106 15
Pacxog Tonnmnea 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 TennoBoi YKOPOUeHHaR M 0.7 0.8 1.05 1.35 1.63
MOLHOCTHN, He 6onee KopoTKodaken. M 08 11 14
[inHa bakena npu mu- | CrewAspTHas M 0.21 0.23 0.23
HMMa/IbHOM Ten0BoM 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
CoanepxaHme NOx npu a=1 mr/m? <120
AKYCT. LUYM Ha paccT. 1 m ab(A) <80




Tabnuya 1.2. (npodonxceHue)

Fopenkn 6104HbIE ra3oBble

En.
Mapametp H3M. c2 c3
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 nnaBHoe
Bug Tonnmea a3 npupoaHbiv no FOCT 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
MNoTpebnsemas 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- | _CraHAspTian 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
lNoka3arenn 3KOHOMHOrO UCNO/Ib30BaAHUA
Koadd. n36. Bo3ayxa a 1.15
CpeZHnit CPoK cny»bbl net 10
lNMoKa3aTenun sKONOrMYHOCTU
CopnepaHue CO npu a=1 % 0.05
CopepxaHme NOx npu a=1 mr/m? <120
AKYCT. LUYM Ha paccT. 1 m ab(A) <80
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Tabnuya 1.2. (npodonxceHue)

Fopenkn 6104HbIE ra3oBble

En.
MapameTtp N3 c4 c5
lNoka3arenu HasHa4yeHwuA
TennoBaa MOLWHOCTb MaKC. MBT 3.0 3.5 4.1 5.2 6.4 8.0
TennoBasa MOWHOCTb MUH. 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 | 434+20 | 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 MOLHOCTb KBT 7.6 7.6 12 12 23 23
Macca nsaenus, 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
MokasaTtenn 3AKOHOMHOro UCNO/1Ib30BaHUA
Koadod. n3b. Bosayxa a 1.15
CpeaHunit cpoK cnybbl ner 10
lNoKa3aTenu aKoNOrM4yHOCTU
CopnepaHue CO npu a=1 % 0.05
CopepxaHme NOx npu o=1 mr/m? <85
AKYCT. LUYM Ha paccT. 1 m ab(A) <80 ‘ <85
g o CLETe 2500
é 2 750 e C5-G-8.0
§ ) e I\ 1500
§ 5 0 i1 1000
é © 250 500
= 0 0
0 025 05 075 1 125 15 175 2 0 1 2 3 4 5 6 7 8

O

>

Tennosas mowHocTb, MBT

Tennoeas mowHoctb, MBT

PucyHok 1.2 — Tennogble MowHOCMU cmyrneHeli MooenbHo20 pAda

Auazpammsl MowHOCMU coomeemcmeyrom CHU2AHUIO 203d NPupodHO20 ¢ MensaomeopHoli cnocobHo-
3

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

pamype okpyxcarowieii cpedoi 6 15°C (1 kBm = 860 kkan/4).

Auazpammer paboyux duanazoHoe omobpaxcarom pe3yabmamesl 3a800CKUX UCbIMAHUU U He A8nAlmMcsa
ouanasoHamu pezynupoeKu YyCMAHOB/EHHbIX 20pesaoK. paHuybl Auazpamm OnucbI8aOmM mensaoeyio
MOWHOCMb 8 KPAaliHUX rnosiodceHusx rnepemeuwjeHuUs 2071086l C2OPAHUA, KOMopoe 0OHO3HAYHO (hUKCUpPYy-
emca npu MoHMaxe 20pesnKu ucxoda us onmumusayuu pabomeol 20penKu 6 ycao08usax mennao2udpasauye-
CKUX XapaKkmepucmuK momno4Holi kKamepbl nodKao4aemoz0 ob6opydoeaHus.




1.1.4 BHewHuu BUA

Mpumep obuwero Buaa razosor 6a04HON ropenkn EMMA 1 eé OCHOBHbIX KOMMOHEHTOB Npea-
cTaBneH Ha PucyHke 1.3 anAa ropenku tunopasmepa C4, pacwmdpoBKa 0603HAYEHUIM HA PUCYHKe
npeacrasneHa B Tabaunue 1.3.
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PucyHok 1.3 - Obwuli 8ud 2azosoli bs1oyHoli 2openku EMMA C4.

Tabauya 1.3
KomnoHeHTbI raszosoit 6n10uHoit ropenkn EMMA C4

0O603HauyeHue
Ha PucyHke 1.3 KomnoHeHt

1 LLKad ynpaBneHms

2 CmoTpoBoe OKHO

3 doToaaTUMK

4 Kopnyc

5 dnaHey,

6 dneKkTpog

7 [a30BbIN KONNEKTOP

8 Oronosok

9 Bo3gyxo3abopHuK

10 la30BadA pamna

11 MpuBoa 3aC/OHKM pacxoaa rasa

12 DNeKTPOMarHUTHbIN KnanaH

13 MpuBoA 3aCNOHKM pacxoaa BO34yX

14 Pene pasneHuna

15 Perynupytowmin BUHT




(0)
2 CMPOMA:
e
= 1.1.5 KomnneKTHOCTb
@
g B KomnneKT noctaBku ropenkm EMMA BXoOAAT 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
B407.170.600.000 Cb lopenka 6no4Han 1 wr. CornacHo 3akasy
B407.170.600.000 DN [a3oBaA pamna 1wr. CornacHo 3akasy
B407.170.600.000 P> PykoBoACTBO NO 3KcnayaTauum 1 9K3.
B407.170.600.000 NcC MacnopTt 1 9K3.

Jonyckaemcsa nocmaeka dpy2ux apMmamypHbIX 2pynn no 3akazam nompebumens (uameHeHue cocmaea,
2a6apumHbIX pazmepoe U m.n.) nocsae co2Aaco8aHUs C 3aKA34UKOM.

1.1.6 YcrpoiicTBo 1 paboTa
Fopenka cocTouT U3 ropenovyHoro 610ka 1 6,10Ka ynpasaeHus.

1.1.7 TlopenouHbi 610K

fopenoyHbIf 610K COCTOUT U3 ra30BON M BO3AYLIHOM YacTMu.

lazoeaa Yacmb COCTOUT M3 OrOIOBKA rOPE/IKM M ra30BOro KOANEKTOpa C pacnpesenutenem ra-
3a. [a30BbIN KONNEKTOP NpeAHa3HavyeH AnAa NoABoAa rasa K pacnpegenutento, Yyepes oTBEpCTUA Ko-
TOPOrO BbIXOAWT ra3 U NepemellmMBaeTca C BO34YXOM. TaK »Ke, Ha ra30BOM KOJIIEKTOPE YCTaHOB/EH
3NEeKTPOA, PO3KMIa ra3oBO34YLLHOMN CMeCH.

OT rasoBOro KOANEKTOpa BblBEAEH WITOK C PEryIMPOBOYHbIM BUHTOM HA KOHLE, ANA peryampo-
BaHWA NoAa4ym HeobXoAMMOro KonM4ecTBa BO34yXa B 30HY ropeHUaA npu HaaAn4ymm NpoTUBOLABAEHUSA
B Tonke. Ha Kopnyce pacnonaraetca ¢naHew, 414 NpUcoeaMHEHNA ra3oBom pamnbl. JuanasoH paboTbl
npeacrasaset cobor anarpammy, Kotopaa oTobparkaeT pe3ynbTaTbl, 4OCTUIHYTbIE Ha 3aBOAE BO Bpe-
MA cepTUdMKauUM Unm nabopaTopHbIX UCMbITAHMIA, HO He NpeacTaBaseT coboi AManasoH peryanpo-
BaHWA ropesikn. To4Ka MaKCMManbHOW MOLLLHOCTM Ha TaKOM rpaduKke, 06bIYHO JOCTUrAETCA NPU ycTa-
HOBKE peryimpoBOYHOrO BMHTA, @ COOTBETCTBEHHO W Fra30BOr0 KONNEKTOPA, B NosoxKeHne «MAX»; a
TOYKa MMHUMANbHON MOLLHOCTM, HA0OOPOT, NPU YCTAHOBKE PEryiMpoBOYHOIO BMHTA B MOJIOXKEHME
«MIN». Tak Kak ra3oBbli KONJIEKTOP peryanpyeTca oAMH pas BO BPEMSA MEPBOr0 PO3XKMUra TakMm ob-
pa3om, YToObl HANTN NPABU/IbHBIN KOMMAPOMMKCC MeXAY TONMOYHOM MOLLHOCTBIO U XapaKTepuUCTUKamm
TennoreHepaTopa, 3TO BOBCE He 03HAYaeT, YTO AEeNCTBUTE/IbHAaA MUHMMaNbHAA paboyada MOLLHOCTb
6yaeT cooTBETCTBOBATb MMHMMAbHOM MOLLHOCTM, KOTOpPana YMTaeTca Ha paboyem rpaduke.

Bo3dywHasa yacme npeactaBafaeT coboi Kopnyc, COCTOALLMIA M3 OCHOBAHMA, KPbIWKK U BO3AY-
Xx03abOpHMKa, YCTaHOBNEHHON BHYTPM KOPMycCa KPblIbY4aTKM U ABuratenda. Ha kopnyce ycTtaHoBaeH
AaTumnk-pene pasneHua. Ha Bo3gyxo3abopHMKe MpuUKpenneH NpuBoA ANA ynpasaeHua wubepom.
LWnbep perynmnpyeTt nogavy Bo3ayxa.

fabapuTHble pasmepbl XUAKOTOMAMBHbLIX ropenok EMMA npeactasneHbl B MpunoxeHun 1,
rpadumkm pabounx AnMana3oHOB NpueeaeHbl B MpunoxeHuu 2.




PO

Ana moz2o, ymobbi y6edumoecsa, Ymo 20penKa coomeemcmeyem mensno2eHepamopy, HA KOmopom OHa
6ydem ycmaHaeaueamocs, mpebyemcs 3Hamo caedyroujue napamempoi:

- MOWHOCMb 8 MOMNKe Komsa 8 KBm unu kkan/uac (kBm =0.00116-kkan/uac);

- asapoduHamuyeckoe OaeneHue 8 Kamepe C20pPaHUS, Ha3bledemoe makxice u nomepeii daeneHus (dP) co
CMOPOHbI yX00AWux 2a3oe (3mo 3HayeHue Heobxo0UMo 839mb ¢ MAbAUYKU Uau u3 UHCMpPyKYuli menno-
2eHepamopa).
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lMpumep nodbopa 2opeaku 014 menao2eHepamopd no duazpamme paboyux pexcumos.

MouwHocmob 8 monke mennozeHepamopa: 4000 kBm.

A3poouHamu4ecKoe 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 20pU30HMAsbHoU, 0603Hayarowjeli 6bI6pPaHHOE 3HaA-
YeHue a3poOUHaMUYECKO20 0a6/eHUs.

lopenka Aaensemca nooxodAuwjeli MoabKO 8 MOM C/ly4de, ecnu MOYKA rnepeceyeHus «A» 08yX MPAMbIX
oKaxcemcs eHympu ob6eedeHH020 yupHol nuHueli KOHMypa oduana3oHa pabomesl 2openKu.
lMpuopumemHbim A8A5€eMCcA N0A0}HCEHUEe MOYKU «A» 8 npasoli yacmu duazpammel 6e3 HanoXceHUs Ha eé
KOHmMyp.
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TennoBas mowHocTb, KBT

MpunnokeHune 2

1.1.8 Tla3oBada pamna

Fa3oBaa pamna (cm. MpunoxkeHue 3) npeaHasHayeHa gNs NoAauM M peryinpoBaHuMs pacxoda
rasa u OTK/IOYEHWs MoAauu rasa npu 6J0KUPOBKAx ropenku. Ha pamne Aga KnamaHa, yCTPOMCTBO
KOHTPONSA TEPMETUYHOCTM KNanaHoB (onuma), AaTYnKU-pene gasneHua. PerynvposaHue pacxoga ra-
3a B pexknume M (manoe ropenue) / BI' (bonbluoe ropeHne) NpPon3BOANUTCA BHELIHUM Perynsatopom
nepesoAoMm LWMbepa BO34yXa M ra3oBOM 3aC/IOHKU B KpaliHMe MONOXKEHUA, NPU NAABHOM PEryampo-
BAHWW NONOXKEHMAMU WMBepa BO3AyXa M razoBoi 3ac/oHKKM 3] ynpaBaseT BHEWHUI perynsatop no
MNO-3aKoHy.

Ana mozo, ymobbl y6edumobca 6 mom, ymo duamemp 2430680l pamnbl 20penKku ebibpaH MpaeusabHo,
Heobxodumo 3Hamb MOWHOCMb 8 MOrKe mernao2eHepamopa u nepenad 0aseneHusa 2a3a AP mexcdy oae-
sileHuUeM 8 cemu neped 20308bIMU K/AAMAHAMU 20PesKU U a3po0UHaMUYeckum 0deseHUeM 8 Kamepe c20-
paHus.
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[Ipumep nposepKU KOppeKkmHocmu 8blbopa duamempa 2a3080ii pamnol

lopenka: EMMA-C2-1.8.

MouwHocme 8 monke mennozeHepamopa: 1600 kBm.

Auamemp 2a3oeoli pamnoi: JY65.

Mepenad dasneHus AP mexcdy dasaeHUsMU 8 cemu u 8 Kamepe czopaHus: 3 klla.
Ha 2padhuke nodbopa duamempa 2a3oeoii pamnel (PucyHok 1.5, MpunoxeHue 5) Halimu moyKy «A» nepe-
ceyeHUs eepmuKanbHoli npamoll AUHUU Oom 3HA4YeHUs MOWHOCMU 68 mornke mensao2eHepamopa (1600
KBm) c Kpueoli ycmaHoeneHHoli Ha 2opesnke duamempa 2azoeoli pamnsl ([Y65). Om moyku «A» npoee-
CMu 20pU30HMAsbHYIO AUHUK 81e80 00 ocu opduHam. Jluamemp 2030800 pamnbl A6a9emca Nodxoos-
wum ecnu HalideHHoe 3Ha4YeHue 078 moYku «A» (2.75 klla) paeHo uau meHbuie eenuvuHsl AP (3 Klla).

8000
7000
6000

ny, Na

€ 5000
4000
3000

[asneHune Ha Bxoae
a308Byl0 pa

= 2000

B

1000

0
200 400

600

800

1000

1200

1400

Tennoeaa molHOCTb, KBT
PucyHok 1.5 - MpoBepKa BbibOpa AnameTpa ra3oBoin pamnbl.
MpunoxeHune 5

1600

L1Y50

LY65

L1Y80

1800

padumKkn BblbOpa gMameTpa rasosoi ropenok EMMA pamnbl npuseaeHbl B MpunoxkeHun 5.
CneundurKauma ra3osbix pamn npeacrasneHa 8 Tabamue 1.5.

Fpaghuku e lNpunoxceHuu 5 npedHa3Ha4yeHbl MoAbKO 018 nodbopa duamempa 2a3oeoli pamnbl U ompa-
HaAom AUWbL OYEHOYHYIO C8A3b Mensoeoii MOWHOCMU Oom 6enuYvuHbl 0deseHUs HA 8Xo0e 8 2d308Yi0
pamny. Fpaduku He OO0MHHbI UCNOAb308AMbCA 0714 U3MepeHUs pacxoda cxcuzaemoz0 2a3d, Komopuoili
domieH onpedenamca cmpoz2o Mo NoKA3aHUAM CHEMYUKA.

CneunduKauma rasosBbiX pamn

HanmeHoBaHue | AY Mos.2 Mos.3
Pr.01.25 25 BH1/-2 3rM-31
Pr.01.32 32 BHI%LI,-I 3rM-25
P.01.40 40 BH1H-1 3rM-32
Pr.01.50 50 BH2H-1 3rM-40
Pr.01.65 65 BHZ%H—O.S 3rM-50
Pr.01.80 80 | BH3H-05 | 3rn-65
Pr.01.100 100 | BH4H-0.5 | 3rn-80

Tabauya 1.5

3HayeHus Ha 2padpukax 6 lNpunoxeHuu 5 omHocaAMcA K NpupodHOMy 2a3y ¢ menaomeopHoli cnocobHo-
cmoio 9.375 kBm-y/m3 (15 °C, 101.3 klla) u nnomHocmeio 0.714 Ke/m’.



Mpu cxcuzaHuu 2a3d, omau4yHO20 om NPUpPoOHo20 2a3a (Mo eenuvyuHe mensao0meopHoli cnocobHocmu u
naomHocmuy), 04 ebibopa duamempa 2a3080Ll pamMnbl 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 2a308yt0 pammy ¢ npupoOHeim 2a3om (lMpuaoxceHue 5),
P — O0asneHue Ha 8x00e 8 20308YH0 PAMITY C CHU20eMbIM 2430M,

Qpr— pacxo0d npupodHo20 2a3a,

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

Pnr=0.714 k2/m3 — nnomHocme NpupodHO20 2a3a,

Pr— N0OMHOCMb CHU2AEMO20 2a3d (haKmu4yecKas.

lMpumep nposepku KoppekMHocmu 8bibopa duamempa 2a3080ii pamnsl 0715 2d3d OMAUYHO20 N0 u3uye-
CKUM XapaKmepucmuKkam om npupooHo20:

Tonnueo: 2a3 cxcuxdeHHbIl 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 kBmey/cm.m~ oyeHumo
mpebyemblii pacxod npupodHo20 2a3a Q- 045 obecnevyeHus menaoeoii 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 coomHoweHuto (1.2) oyeHumMb nonpasoYHbIli Ko3ghghuyueHm K eenuvuHe 0aesneHuUs Ha 8xo0e 6
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 NpupooOHo20 2a3a (PucyHok 1.5, lNMpunoxce-
Hue 5) Halimu moyKy «A» nepeceyeHus eepmuKanbHol npaAmMoli AUHUU oM 3HaYeHUsA MOWHOCMU 8 MOorKe
mennozeHepamopa (1600 kBm) c Kpueoli ycmaHoesneHHOU Ha 2opesKke ouamempd 2a3080l pammbl
(4Y65). Om mouKu «A» nposecmu 20pPU30HMAAbHYI AUHUK 671e60 00 ocu opduHam. YMHOMXUMb
HalideHHoe 3Ha4yeHue OaesneHusa (2750 [la) Ha ocu opouHam HA MONPABOYHbLIU KO3GhpuyueHm
(27500.07=190 a). fQuamemp 2a3080ii pamrbl A6759emcs Nooxo0auum ecau HalioeHHoe 3Ha4yeHue 0ae-
neHus ¢ yuemom nonpasku 190 Ma 0149 MoYKu «A» pasHoO uau meHbwe 3a0aHHOU ycnoeuem 3a0a4u eenu-
YuHbl AP=1000 la. Ycnosue 8binonHaemca 190<1000, duamemp monausHoli pammbl 8bI6paH KOppeKmMHo.
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1.1.9 bBbnokK ynpaBneHua CA®PAP-411

O6wue daHHvbIe.

Bnok ynpasneHna CAPAP-411 (PucyHok 1.4) CMOHTMPOBAH Ha ropesike U npeaHasHayeH ana
ynpas/sieHns paboTon ropesiku, NPorpammHOro Po3Xura U aBTOMaTUYECKON GI0KMPOBKU MPU BO3-
HUKHOBEHMW aBapPUIAHbIX CUTYaLUA.

KoHTponb nnamenun ocywecteasetca ¢otogatinkom UVF-010-A90 no KaHany MOHM3aLMOHHOIO
AatynKka nnum ¢ potoaatumkom ®LA-03-A90 B KomnekTe ¢ curHanmsatopom JIYY-CNT-01 ¢ guoaHoin
[06aBKOM Ha Knemme. YKasaHHbIN KOHTPO/Ib 6onee HafeKeH, YeM MOHM3ALMOHHBIN npu paboTe Ha
BCEX perKMMmax paboTbl ropenku. Kpome Toro, He oTropatoT MOHM3ALMOHHbIE 3/1eKTPOAbI.

BAOK ynpaBneHMA ¢ NOMOLLbIO MEHH0 NO3BOSET 3a4aBaTb CTabunbHble BpEMEHHbIe MHTepPBabl
paboTbl Npu po3XKure ropenkn, HesaBUCUMble OT KONeDaHWA HAMpAXKEHUA B CeTU, TemnepaTypbl
OKpY’KatoLen cpeapl U LMKAOB BKAOYEHMA.

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

e aHanorosbii (4-20) MA ¢ BO3MOKHOCTbIO MOAKIOYEHMA MO CXEME «TOKOBas Met/ia» u
BO3MOKHOCTbIO NOAKNHOYEHUSA aKTUBHOMO UCTOUYHMKA 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 ynpasaeHMA BbINOJHEH B METa/N/IMYECKOM KOpMyce, PacCYMTaHHOM ANA MOHTaXa
Ha 6/7104HO 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;
® MepekntovaTens Bbibopa pexnumon pabotbl: CTOMN-PYYH-ABTOMAT,;
® KHOMKM ynpasaeHnAa molHocTbto ropenkm bOJIbLUE n MEHBLLE.

KHonku ynpasneHua Ha nynbte CAPAP-411 npepHasHayeHbl Ana paboTbl ¢ MeHo. 3HayeHue
cBEeTOAMOA0B NpeacTaBnieHbl B Tabaunue 1.6.

Tabauya 1.6
3HayeHus ceemoduodos

Csetoguoapbl CoctoaHue
&= [openkKa (M) ‘ ONA UHAMKAUMW HAaIMuUA NJ1IaMEeHU TOpPesiKu
&% 3ananbHuK (M3) \ ONA UHAMKAUMW HAaNM4YMA NaMeHun 3anasibH1Ka

Csetoguoabl Perynarop
@== a3 AN UHAMKALMM Hanpas/ieHna nepemeLleHms 3ac/IOHKM Ha OTKpbITUe/3aKpbiTHe
&== Bo3gyx AN UHAMKALMM Hanpas/ieHna nepemeLleHmsa 3ac/IOHKM Ha OTKpbITUe/3aKpbiTHe
&= BHUMmaHue npeaynpexaeHune
— ABapuna OTKa3 No aBapuiHbIM NapameTpam

O6bmeH gaHHbIMKU

e NMOPT1 0bMeH Mo CUCTEMHO LnHEe

e MNIOPT 2 obMeH Mo IoOKaNbHOM LLNHE




PucyHok 1.6 - BHewHuli sud 670Ka yrnpasneHuUA - AUYE8as naHess.

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

e e[]yckaTesnb CXxeMbl yNpaBaeHUA aNeKTpoaBuratesieM BEHTUNATOPA C TENJIOBbIMU pene.

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

Ha Kopnyce 610Ka ynpaBieHMA HAaXOAATCA repMOBBOAbI A1A NPOKNAAKM Kabenel n cbemHan
naHeNb C repMOBBOAAMM ANA COEANHEHMA C ra30BOM pamnoit. KpensneHue Kopnyca 610Ka ynpasne-
HWA K 610YHOM ropesike ocylecTBaseTcs Tpems 6ontamu. Cxembl aBTOMaTU3aL MM 6N10YHOM FOpenku
npeactasneHa B NMPUNOKEHUN 6. Cxema u Tabnmua BHEWHUX NOAKAKOYEHUI BNOKA ynpaBaeHuA
npeacrasneHa 8 MPUJIOXKEHUN 7.

BknroyeHue 6s0Ka ynpasneHus

dnekTponuTaHMe Ha 610K ynpaBieHMA NoAaeTcs Nocae BKAoYeHns BbikntoyaTens «CETb». Ha
610Ke UHAMKALUMM U yNpaBAeHUA NP 3TOM HauyMHaeT BbIBOAUTLCA TeKylana MHpopmaumsa Ha OLED.

1.1.10 OnucaHue wkada ynpasneHusa Ha CAGAP-411

Bnok ynpaBneHuna obveguHaeT B cebe GyHKLMM aBTOMATa rOPeHMA U 3NEKTPOHHOIO perynaTo-
pa TONAMBOBO3AYLWHON cmecn. OH ynpaBAAeT ra3oBOM M BO3AYLWHOW 3aC/NIOHKOW. B Hero BcTpoeHa
PYHKUMA KOHTPOANA FrepMeTUYHOCTM KnanaHoB, KOHTPoaa nnameHn. CAPAP 411 nos3sBonaseT BbINOA-
HATb NPAMON PO3XKUT ropesiku. KOHTPOAb NAaMeHM BbIMOAHAETCA C NOMOLWbo 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 fnaBfieHWe rasa nepeg ropenkoi BbICOKOE;

e [faBJieHWe BO3AyXa Nepegs ropenkomn HU3Koe;

e oracaHve nNaameHu ropesikm Bo Bpemsa paboThbl;

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

LWKka¢ ynpasneHna CADAP 410 no3BoAsET perynpoBaTb MOLLHOCTb FOPENKU B ABYX PEHKMUMAX:
® py4yHOU;
® aBTOMAaTUYECKUMN.
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B pyyHOM pexume perynmpoBaHMe MOLLHOCTM MPOUCXOAUT MNyTEM HaAXKATUA Ha KHOMKMU
«BONbLWE» mnan « MEHBLLE», pacnonoxeHHble Ha NNLEBOM MaHenun WwKada ynpasneHusa, PUCYHOK
1.6. B aTOM perknume KOHTPO/b TemnepaTypbl He npeaycmoTpeH. Mpu Haxkatn KHonkn «BbOJIbLUE»
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 nonoxeHne «PYY.». [Nocne nepesoga nepekatovaTenn B
nonoxeHune «PYY.» nponcxoant aBTOMaTUYECKUIN PO3XKUT ropenku. Ha aucnnee nynbta onepartopa
6yneT nocnepoBaTeslbHO O0TOBpaKaTbCA NPOLECC PO3XKUra ropenku. Nocne oKoHYaHWA npoueaypbl
PO3*KUra MO*KHO KHonkamun «bOJIbLLUE» n «MEHbBLLE» perynnposaTtb MOLHOCTb.

YnpasneHne MOLLHOCTbIO rOpenkn OoT TemnepaTypbl TENJIOHOCUTENA OCYLLECTBAACTCA BHELUHUM
MWL perynatopom c nomolbto curHanos « MOLLHOCTb >», « MOLWLHOCTb <», «Fopenka BK/1/OTK/».
Tak e eCTb BO3MOXHOCTb NEPENTU B PEXUM PYYHOro YNpPaB/ieHMA U C MOMOLWbIO KHOMOK «BOJ1b-
LWE», «MEHbBLLE» perynMpoBaTb MOLLHOCTb ropenkun. JaHHbl pexum BocTpeboBaH Ha acdanbtobe-
TOHHbIX 32BOAAX.

YnpaBneHne MOXeT OCyLeCcTBAATLCA NO ABYM UHTepdencam:

®  OMCKPEeTHbIM curHanam «lopenka BK/1/BbIK/», « MOLLHOCTb FTOPEJIKU >»;
e «MOLHOCTb NOPEJIKN <»;

e uHTepodelicy RS485 npotokon Modbus RTU.

[N OLEHKM NPaBUAbHONM PaboTbl FOPeNKK BblAAOTCA peneiiHble curHanbl Tna «CYXOM KOH-
TAKT», «PABOTA FOPENIKU OK!» n «ABAPUA TOPE/IKU». CoobuieHuns 06 owmnbkax n paboTe ropenku
oTobpaxKatoTca Ha AByx ctpodHoin OLED gucnnen nynbta onepaTtopa. MeHto nynbTa onepaTtopa nos-
BONIAET HACTPOUTb Cneunduyeckyto KOHPUrypaumo ANA KOHKPETHOM CUCTEMbI, MOCTPOUTb KPUBYHO
COOTHOLWEHUA ras3/Bo3ayx M NpoBepuUTb PaboTocnocobHOCTb BCEX YAacTel U MEXaHW3MOB TOPEsKU.
MmeeTcAa BO3MOXKHOCTb BbIbOpa 3a4eMCTBOBAHHbIX 3aWMT U BKAOYEHNA PYHKLNM aBTOMATUYECKOrO
KOHTPO/IA repMeTUYHOCTM C NOMOLLbLIO MEHI0 aBToMaTta ropeHua. CBA3b C BEPXHUM YPOBHEM MO UH-
Tepdeicy RS-485 npoTtokon Modbus — RTU.




CMPOMA:
1.1.11 TexHuuecKue xapakrepuctmkm CA®AP-411
TexHunyeckune xapakrepmctukn CA®AP 410 npeacrasneHbl B Tabavue 1.7.
Tabauya 1.7
TexHuuyeckue xapakrepuctukn CA®AP 411
Mapametp 3HayeHue

MuTatolulee HanpaeHue, B ~ 230+10/ -15%
MaKcumanbHbI TOK NpefoxpaHuTens, A 10 meaneHHbIN
MoTpebnaeman mowHocTb (6e3 BeHTUNATOpa), He bonee BA 500
ConpoTtmsneHune nsonaummn, MOm 20
Mopor cpabaTtbiBaHMA AaTYMKA MOHM3ALUMN, MKA 3
[ANCKpeTHble BXOAbl TUNA KCyXOM KOHTAKT», HanpAXeHne KOMMyTauuu: +24B

e pese gaBneHua Bo3ayxa

e BHeLWHAs aBapuA (aBapus KOTNA)

e ropenka BK/

® MOLLHOCTb «+/-»
JAVCKpeTHble BbIXOAbl:

e manoe ropeHue JUN3MI B pexxmume «AnM3tonanso» 2A, cosf 0.4

e 6Gonblioe ropeHne OAN3Bl B perkume «QM3TONANBO» 2A, cosf 0.4

e austonausa AU3MT B pexkume «U3TONANBOY» 2A, cosf 0.4

e MOTOp BeHTMATOpA 1A, cosf 0.4

® UCTOYHMK BbICOKOro HanpsaskeHusa MBH 1A, cosf 0.4

e curHanbl «Pabota», «ABapua» TMNa KCYXOM KOHTAKT»

e nepemeHHoe HanpseHue 230B Tok 1A, cosf 0.4

® MOCTOSAAHHOE HanpsXKeHue 3A
AHanorosble BbIXOAbl:

e yrpasaeHne NpuBoOLOM 3aCNOHOK BO34yXa 0-20mA
AHanorosble BXoAbl:

® 0JI0XKEeHMe 3aCN0HKU rasa, Bo3gyxa 0-20mA

e 1aB/IeHMe AM3TOMNNMBA 4 -20mA
MyneT onepartopa M0O410

® 2-X CTPOYHbI OLED aucnnei

e Knasumatypa

e CBeTOAMOAHAA NHOMKALMA COCTOAHMA 3aC/IOHOK rasa M BO3Ayxa, NAamaA ro-

pPenkn n 3ananbHWKA, aBapuA, NMHWUIN CBA3M MeXAy Ny/JbTOM onepaTopa
6/10koM pacmpeHunsa T410 n KOHTPOIEPOM BEPXHETO YPOBHS

MaKcrMMaibHOE KOIMYECTBO TOYEK B KPMBOWM COOTHOLLIEHWUA TONANBO/BO34YX 2
Mooaepxnsaemole NPOTOKObI Modbus RTU
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1.1.12 KoHcTtpyKuma CA®AP-411

KoHcTpykTneHo CA®AP 411 coctouT U3 nynbta onepatopa — MO411, 6n0Ka pacwmpeHua —
T410. BHewHu Bug NO411, T410 n npucoeaguHUTEIbHbIE padmepbl Ha PucyHkax 1.7-1.8.

CADAP 410

000 «HMM»Mpomax»

SR MoPT1  MOPT 2
— ® ®
. 3.

. .

I — BHumaHue

H

PucyHok 1.7 - [Mynem onepamopa 10410 suod cnepedu

[ns Bbibopa NapameTpoB B MEHIO C/Y»KAT KHOMKK, PACMO/IOXKEHHbIX HA TNLEBOWN NaHeNu Nyb-
Ta. 310 KHOMKM «BJIEBO», «BMPABO», «BBEPX». «BHW3». Mexay HMMW pacnofiodeHa KHOMKa
«BBO/». B neBom yrny KHonka Esc — « OTMEHA». UHAMKauma BKAOYaeT B ceba aecATb CBETOANOA0B
N ABYXCTPOYHbIN XUOKOKPUCTANINYECKUIA AUCNAEN.

csetoamnoabl «BO3AYX» n «[A3» NOKa3bliBAOT OTKPbITUE MU 3aKPbITUE COOTBETCTBYIO-
LLMX 3ACNOHOK;

ceetogmnogpbl «lMnama ropenkm» n «Mnama 3anasibHUKa» NOKA3bIBalOT HAANYME;

CUrHana OT COOTBETCTBYIOLWEro AaTYMKA NAaMeHU; MHAMKaTop «ABAPUA» nokasbiBaeT o
HEMCNPABHOCTM B YNPaB/IEHUW;

nHamkatop «MNPEAYMNPEXKAEHUME» ykasbiBaeT O BbIXoge OAHOIO M3 HEBNOKMPYHOLLMX
NOKa3aHMM AaTYMKa 33 YCTaBKY;

csetoamnobl «MOPT 1» un «[MOPT 2» nokasbiBaloT 0OMeEH MO CUCTEMHOM U JIOKa/IbHOM
LWKHe.

MakKkcmanbHble annHbl Kabena: XT12, XT14 — 10 m.
dnektponuTtanHue 230 B AC TpebyeT 3awuTbl npeaoxpaHmutenem F1 makc. = 6A meaneHHo ne-
peropatowmii. Mo ymonyanuio ctomt 3.15 A,



MutaHue =24B

XT1 \xTz XT3

OO‘o'o'OO

e s> l"lé

A B +24B- A B
] Mopt 1 RS485 CuctemHan WKnHa [

MopT 2 RS485 JlokanbHas WKHHa
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PucyHok 1.8 - [10411 sud c3adu

O603HayeHne 1 onucaHne pasbemos MyabTa onepaTopa npeactasneHsl B Tabauue 1.8.

Tabauya 1.8
0603HayeHKe U onMcaHMe pa3bemoB Ny/bTa onepaTtopa
Pasbem KOHTaKTbl, Ha3Ha4YeHue
Pasbem cMcTeMHOM MarucTpanm
XT1 1 — nnHua A nutepodeiica RS485

2 — nHuA B nHtepodeiica RS485
Pasbem nutaHuA

XT2 1-+24B
2— -24B
Pa3bem IOKanbHOM ceTn
XT3 1 — nnHna A nutepodelrica RS485

2 — nnHKuA B nHtepdeiica RS485

MakcmanbHble annHbl Kabens XT1 — 1200 m.
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INPOMA:
1.1.13 0630p cuctembl CA®AP-411

OcHOBHOEe nporpammHoe obecneyeHne BbiNOAHAOWME anroputm pabotbl CADAP-411
HaxoauTca B NynbTe onepatopa M0412, KoTopbii NO NOKanbHOW WKnHe RS485 (nopt 2, XT3) co-
eanHeH ¢ 6aokom pacwmnpeHns T410. dyHkummn T410 3aKkao4vatoTca 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 NponcxoanT Ha ckopocty 9600
6oga.

MopT 1 (XT1) Ha MO412 obecneunBaeT CBA3b C BHELUHUMMU YNPaBAAOLWMMN CUCTEMAMM NO
npotokony Modbus RTU. Cneundunkayma npotokona B MpunoxkeHunm 9.

1.1.14 Cxema 3N1eKTpUUYECKUX NOAKAOHEHUA aBTOMATUKN FTOPEJIKU K CeTU

CUCTEME, MPU MOAK/IIOYEHUN BYALTE BHUMATE/IbHbI!!! HE MNOMEHAUTE MECTAMU ®A3Y U

COB/IIOJAVITE OCHOBHBbIE MPABUJIA BE3OIACHOCTH, YBEAAUTECH B NOICOEAUHEHNUUN 3A3EM/IEHUA K
A HEUTPA/Ib!!!

CETb MOAK/IIOYEHUA [OJ/IXKHA BbiTb 3ALLUULLEHA 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 37eKmMpu4vecKue nodkawveHus Heobxodumo ybedumocs, Ymo
ynpaeneHus 2opeskKoii 8 nonoxeHuu CTOI.

[NA BbINONHEHWNA NOAKNIOYEHUI HEODXOANMMO BbINONHUTD:
e CHATb BEPXHIOIO KPbILLKY CO WKada ynpaBieHUs ropenkon;

e [logKkntounTb Kabenwn ¢ rasoBom pamnbl K 610Ky pacwmperns 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 HUXKENepeUYnceHHble NpoBoAa U KabenbHble NIMHUK;
® BbICOKOBO/IbTHbIN NPOBOA K 3/1EKTPOAY PO3XKMUIa C UICTOYHMKA VBH;

e [lposog c doTOAaTUMKA;

e Pene pasneHnA BO3Ayxa;

e [lpnBoAa BO3AYLIHOM 3aC/NOHKM;

e DneKTpoaBUraTenb ropesku.



1.1.15 BpauieHue aneKTpoaBuUratens BEHTUNAATOPA.

Mocne 3aBepLUEHUA BbINONHEHWNA INEKTPUYECKMX COEAUHEHWNIN TOPENKU NPOBEPbTE Hanpase-
HUe BpalleHuA ABuratend. [suratesib AO/IKEH BpaWaTbCA B HanpaB/eHUM, YKa3aHHOM Ha Kopnyce
asuratens. B cnyyae HenpaBuIbHOTO BpaLLeHWsA HEOBX0AMMO NePEKNHYTb OAHY $a3y Ha KNeMMHUKe
XT3 1 BHOBb NpoBepbTE HanpaBaeHWe BpalLleHUA ABuratens.

& BHUMAHMUE!!! [poeepbme Hacmpoliky mepmopesne dsuzamers.

1.1.16 MNMoagknoyeHMe BHELUHEro perynatTopa MOLLHOCTMU.

[nAa ynpaBneHWA ropenkoir Ha BOAOrpemHOM KOTae fiydlle NPUMeHATb 060pyaoBaHMeE, KOTO-
poe B CBOeM coCTaBe MmeeT He Tonbko MU/ perynatop TemnepaTtypbl, HO U BbINOAHAET QYHKLUNM 3a-
WMTbl BOgOrpenHoro(napoBoro) Kotna, Hanpumep, WwKad ynpasnexHma KB-bI. Ha pucyHke 1.10 npea-
CTaBneHa QyHKUMOHANbHAsA CxeMa MOAKNOYEHUA, B MPUNOXKEHUAX 6 U 7 npeacTtaB/ieHbl CXembl
BHELUHUX MOAKNOUYEHUA.
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MNopt 2 RS485 JloKanbHasa WwHa T Mopr1l RS485 CucremHan WuHa
24B=
BHEWHM A
npeaoXpaHu TeNb
[makc 10 A) ]
MuTanue 230B AC -
——————— Hnanan MN3K1
Bxogbl TMNA €CYXON KOHTAKT? p Hnana M3K2
NaeneHKe rasa B MarucTpand muH, ——————P= ———» Hianad sananbHuKa
[aENEHWE r33a B MATMCTRAM MaKe, ———————= ——» WBH
Pene NaBNEHWA BO3AYXE —= |——————® [lBMraTent BEHTHARTOPA
Pene NpoBeprd Fe pMeTUYHOCTH KlanaHos —= Bepcoas 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 - ®yHKYUUOHAAbHAA cxemMa cucmembl. CXxema C8A3U C pe2ys1samopom




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 ynpasneHns, PucyHok 1.11.
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PucyHok 1.11 - [epmos800sbi

Yepes gaHHble repmMmoBBOAbl NOAK/IOYUTbL CUTHAAbI yNpaBaeHUa 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
O6wui 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/ie HEeCKONbKO 6/104HbIX TOPENIOK, TO YNpaB/ieHWE MOLLHOCTb KaXKAON Fopesiku
HeobxoaMmo npoBoAuTb MO WMHTepdericy RS485 npotokon Modbus. Cneumdukauma npoTokoa
npeacTtasnieHa B MNpunoxkeHun 9. PyHKUMOHaANbHAA cxemMa MOAKAOYEHUs NpeacTaB/ieHa Ha PucyHke
1.13.
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KB-BI

Perynatop
MOLLIHOCTH

Temnepatypa TennoHocuTens

Pene paspsa)KeHuA B TONKe

4Pene NpPoOTOKa

_ [lasneHve BoAbl

tRS485

#1

PucyHok 1.13- MHOroropenoyHblii BapuaHT ynpaBaeHua

1.1.17 BknwouyeHne CAOAP-411.

dneKTponuTaHue Ha 610K ynpaBneHUa NoaaeTcsa nocne BKAOYeHMA BbikAtoYaTena «CETb». Ha
6/10Ke MHOMKALMM M yNpaBAeHWUa MPU 3TOM HAYMHAET BbIBOAUTLCA TeKylana MHGopmaLmsa Ha ABYyX-

CTpoyHbln OLED-aucnneit.

Ecav npu npeablaywem BKAOYEHMM 610K ynpaBaeHMA BO3HMKAA KaKas- 1Mbo aBapusA, TO Ha
NMLLEBOW MaHenu ceeTtutca namna “Asapua”. Qns cbpoca aBapum HeoH6XO0AMMO HaKaTb KHOMKy Esc.
Mocne aToro 610K ynpaBaeHua nepenaeT B pexknum pabotbl «OCTAHOB/TEHO».

1.1.18 Bo3moiKHble cocToAHUA paboTbl 610Ka ynpasneHusa CAPAP-411.

BNOK ynpaBneHUa MOXeT HaxoAMTbCA B OAHOM U3 CaedytoLmMx coCcToaHui, Tabanua 1.9.



“NP(OMA:

Tabauya 1.9

CoctoaHua 610Ka ynpaBneHus

CoctofsHUe

OnucaHue

«B/TIOKNPOBKA»

Bnok ynpaBneHnA nepexoanT B 3TOT PeXUM Nocae Kakon-nmbo HewTaTHOM
cuTyaumu. Ffopenka npu 3TOM OTKAKOYAETCA, M BCE KNnanaHbl yCTaHABAMBA-
IOTCA B UCXOAHble COCTOAHUA. BO BTOPOI CTpOKe MHAMKATOPa OTobparkaeT-
CA npuynMHa H610KMPOBKK. Mocne yCcTpaHEeHWA HEeUCNPABHOCTU HAXMUTE
KHoMKy «CTOlM» Ha nnuesol naHenn 610Ka MM KHOMKY BO3BpaTta Ha 610-
Ke YyNpaBNeHUs U MHAUKAUUKN oA nepexosa B pexrmm «OctaHoBneHo». Ec-
M B MeHto 6/710Ka ynpaB/ieHMA YCTaHOB/IEHO BPEMSA aBapUMHOMN BEHTUNA-
UMK, To nepexos B pexum «OCTaHOBNEHO» HEBO3MOXEH A0 OKOHYaHMA
BPEMEHW aBapUINHOM BEHTUAALUMN.

«OCTAHOB/IEHO»

Fopem(a BblK/1lOYEHA, HNUKAaKMNE HEeWTaTHble CUTYaUUN HE aHANTU3UPYIOTCA.
bnok ynpasaeHnAa HaxoanTca B OXKNOaHUKM 3anyCKa.

«YCTAHOBKA»

3aCNOHKM rasa u BO34YyXa YCTAaHAaB/INBAKOTCA B MNO/TIOXKEHNE BEHTUNALUN NTN-
60 B NONOXKEHUNE PO3XKura, Ha MHAMKaTope 0To6pa>KaeTcn TEKyLLEE NONO-
KeHUe 3aC/IOHOK U Tpe6yeN\oe nonoxeHme 3aC/10HOK.

«BEHTUAAUNA»

BAOK ynpasneHua NpoBoAMT BEHTUAALMIO B TeYEHME BPEMEHW BEHTUAA-
UMK, Ha MHAMKaTope oTobpakaeTcsa 0bpaTHbIA OTCHET BPpeMeHM A0 KOHLA
BEHTUNALNMN.

«PO3XKUI»

BNOK ynpaBneHus passkuraet ropesiky B COOTBETCTBUM C HACTPOMKaMMm
BpemMéH pabotbl MBH, ctabuansauum n anroputmom paboTbl 3anasibHUKa.
Bo BTOpOM CTpoKe oTOobpa)kaloTca 0b6paTHbIN OTCYET BpemMeHu paboThbl
MBH.

«CTABUTU3ALNA
NAAMEHW TOPEJI-
KN»

B TeyeHMM BpemeHM cTabuamsauumn NNamMeHU ropenku He NPOU3BOAMUTCA
perynmpoBaHue MOLLHOCTM FOpeHus, ecam no UCTeYeHUU OaHHOro Bpeme-
HM NAaMA FTOPENKN He NOoABUNOCH BblaaeTca 61o0knposka «HET NMJTAMEHN
FOPEJIKN».

«MANOE TOPEHUE»

NPOUCXOANT NPOLECC FOPEHNUA C BO3AYLIHOM 3aCIOHKON B NONOXKEHUU Ma-
Nnoro ropeHua (yctaHaB/AMBaeTCA B MeHI0 6/10Ka ynpaBieHuA), BKAOYEH-
HOM curHane manoro ropeHma JU3MTI v BbIKNOYEHHOM CUTHaNe BONbLIOTO
ropeHuna AN36T.

«bONIbLLIOE TOPE-

NPOMCXOAUT MNPOLLECC FOPEeHMA C BO3AYLIHOM 3aC/IOHKOM B MNOJIOXKEHUU
60/1bLWOro ropeHunn (yctaHaB/AMBaeTcA B MeHto 610Ka ynpaBaeHus), BKAtO-

HUE» YeHHOM curHane manoro ropeHus OU3MI n BKAOYEHHOM curHane 60nb-
woro ropeHna AN3BI

MpoaysKa nocne BbIKNOYEHUA FOPEsIKM B C/lydae OCTAaHOBA MO KOMaHAe,

NPy 3TOM 3aC/IOHKa rasa 3aKpblBaeTCA, a 3aC/IOHKA BO34yxa CTAHOBUTCA B

«MPOAYBKA» NONOXEHNE BEHTUAALMM, Ha Aucnsee oTobparxaetcA obpaTHbIM oTcyeT

BPEMEHWN A0 OKOHYAHMA NPOAYBKMW. [JaHHbIA PeXMM ABAAETCA NOAFrOTOB-
Kol K nepexoay B pexxmum « OCTAHOB/IEHO».

«ABAPUMHASA BEH-
TUAALMA»

MpoayBKa nocne BbIKNKOYEHUA FOpPesiku B Caydyae OCTaHOBa MO NpuUyMHe
6/10KMPOBKK, NMPU 3TOM 3aC/IOHKA ra3a 3aKpbIBAeTCA, a 3aC/IOHKA BO3A4yXa
CTAHOBWUTCA B NONOXEHME BEHTUAALMMK, HA Ancnaee oTobpaxkaeTca obpat-
HbIW OTCYET BPEMEHM A0 OKOHYAHUA BEHTUAALMW. [aHHbIA peXum ABnAeT-
CA NoAroTOBKOM K Nepexoay B pexxum « BJIOKMPOBKAY.
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1.1.19 lMpoueaypa NycKa ropesnku.
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BHUMAHUE! KoHmponb 2epmemuyHOoCcmu obs3ameneH 014 20pesnoK ¢ menaoeoli mowjHocms 1.2 MBm u
60nee — omknaroYeHue npoyedypobl KOHMPOAA 04 YKA3aHHbIX duana3oHoe mouwjHocmeli 3anpewjaemcs!

Mpoyedypa nycka 2openku EMMA ¢ KOHMpoaemMm 2epMemu4yHOCMU 2a308bIX KAANAHO8 apmamyp-
Holi 2pynneoil.

Mocne nogaum NUTaHUA 610K YyNPaBAEHUA HAXOLUTCA B PEXUME OXUAAHUA KOMaHAb! «[TYCK».

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

1. BknwuyaeTca BEHTUAATOP BO3AyXa, 3aC/IOHKA BO34yXa NepeBoOAMTCA B NOMOXKEHNE BeHTUNA-
umn. OXnpaetca NoABAEHUA CUTHANA OT pene Bo3ayxa. Ecam curHan He noAsBuTcA B Teve-
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 ¢ atmocdepoli — B 3a-
BMCMMOCTU OT COCTOSAIHUA TOPENKM BO3MOXKEH COPOC MexKnanaHHOro obbema rasa yepes
ropenky B npegenax gonyctumoro no NOCT 34317-2017 (EH 1643:2014) n.7.101.2.- 0.083
% OT HOMWHA/ILHOIO YacoBOro pacxoAa NoTpebnsemoro ropesikon rasa. (cm. MpunoxkeHue
11). BoigepxuBaetca Bpema Tn3kl (no ymonyaHuio 30 c), 32 3TO BpeMSA KOHTPOMpyeTca
COCTOAHME pene KoHTpona repmeTtndHoctn APAM — HacTtpoeH Ha 50 % pasneHua nepeg
M3K-1. Echm pene nepeigéT 3a cHeT HaTeKaHUA rasa yYepes 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.
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boadyx
PucyHok 1.14 - dyHKLMOHabHAA CXeMa KOHTPOAA repmeTUYHocTM 6/10Ka KnanaHos be3
3ananbHUKa.

4. OTKpbiBaeTca OoTceYyHoM KnanaH MN3K-1 KpaTKOBpPEMEHHO Ha Bpemsa 3ano/siHeHus 3 c. Pene
KOHTPO/S FEPMETUYHOCTU A0MKHO NEPENTN B aKTUBHOE COCTOSIHWE — B BMAE 3aMblKaHUA
KOHTaKTOB. ECcnn aToro He Npou3onaéET, Bblgaértca 6/10KMPOBKa 06 owmnbKe 3anonHeHUs,




CAPOMA;
YTO rOBOPUT O HEMCMNPABHOCTU oTce4yHoro KaanaHa M3K-1 uam knanaHa M3K-2 uam ke 06
OTCYTCTBMM rasa nepeg ropenkou (asapusa c PA-016).

5. OtceyHort knanaH MN3K-1 3akpbiBaeTca M BblaeprkmBaeTca Bpema Tn3k2. Ecan pene KoH-
TPONA repMeTUYHOCTU YTPATUT aKTUBHOE COCTOAHUE — 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 aHanM3npyeTcs.

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

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

10. BblaepkuBaetca Bpems cTabunmsaummn naameHu. Mpu sTom ropesika He A0/1KHa MOTYXHYTb
M He A0/IKeH NPOMNAacTb CUrHaA NAaMeEHMU.

11. MNMepexoauT B peXMM NPOrpesa, BblAEPKMUBAETCA Bpema nporpesa. [ponssoantca perynm-
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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Mpoyedypa nycka 2openxku EMMA ¢ KOHMpoaem 2epmemu4HOCMU 2a308bIX KAANAHO8 apmamyp-
Holi 2pynnel U 3aNanb6HLIM KAANaHOM.

Mocne nogaym nuTaHWA BNOK ynpaBneHUA HAXOANTCA B PEXMME OXKUOAHUA KOMaHAbl «[TYCK».
MyCcK ropenkun ocyLLecTBASETCA B COOTBETCTBUM CO creaytollen anarpammont (PucyHok 1.16):
1. Bknwu4aeTca BEHTUAATOP BO3AyXa, 3aC/IOHKA BO34yXa NepeBoOAMTCA B NOJIOXKEHME BEHTUNA-

UMK, oTKpbITo Ha 50%. OXKnpaetca NoABNEHUA CUTHaANa OT pene Bo3ayxa. Ecan curHan He
NOABUTCA B TeYEHME BPEMEHW YCTAHOBKM, BblAAETCA COOTBETCTBYIOWAA HAOKMPOBKa.

2. Bblaep:uBaeTca Bpemsa BEHTUAALMKM — N0 ymondaHuto 60 ¢, Hy)KHOe yCTaHaB/AMBaeTcA Mo
NPOEKTY.

3. KoHTposnb repmetnyHocTn. lpoBoautca BO BpemA BeHTUAAUMKU. OTKpbiBaeTCcA KpaTKo-
BpemeHHo [3K-2 (PucyHok 1.15) Ha 2,5 cekyHAabl Ana coeaHeHusa ¢ atmochepon — B 3a-
BMCMMOCTM OT COCTOSIHUA TOPENKM BO3MOXKEH cOpPOC MexKKanaHHOro obbema rasa yepes
ropesnky B npeaenax gonyctumoro no NOCT 34317-2017 (EH 1643:2014) n.7.101.2.- 0,083
% OT HOMWHA/IbHOIO YacoBOro pacxoga notpebnsemoro ropenkoi rasa. (cm. MNpunoxkeHve
11). Boiaepkmnaetca Bpema Tn3kl (no ymonyaHuio 30 c), 3a 3TO Bpema KOHTpoupyeTca
COCTOfIHWE pene KOHTpona repmeTuyHoctn APAM — HacTpoeH Ha 50 % pasneHus nepeg
M3K-1. Ecnm pene nepeigéT 3a cHeT HaTeKaHUsA rasa Yepes M3K-1 B aKTMBHOE cOCTOAHME B
BMAE 3aMbIKAaHWA KOHTAKTOB, BblAAETCA BNOKMPOBKA O HErePMETUYHOCTU OTCEYHOrO Kna-
naHa MN3K-1. Ecan KOHTaKTbl pesie 0CTannCb B PAa3OMKHYTOM NONIOXKEHUU KOHTPOIb repme-
TMYHOCTM NepexoamT Ha 2 3Tan.
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10.

11.

Cbeua CAQAP-410 >

BesonacHocmu -
\" lopenka
a3 ——

30CNOHKA
2a30Ban

30CNOHKA

BosgywHas

3ananbHuk {}
Bo3gyx

PucyHoK 1.15 - ®yHKUMOHAIbHAA CXeMa KOHTPOA repMeTUYHOCTU B10Ka KNanaHoB ¢ 3a-
nasbHUKOM U cBeYol 6esonacHocTH.

OTKpbliBaeTca oTcedHoi KnanaH MN3K-1 KpaTKoBpeMeHHO Ha BpemMsi 3ano/iHeHUs 3 C. U 3a-
KpbIBAeTCA KManaH cBeyn 6e30nacHOCTU. Pene KOHTPOAA repMeTUYHOCTU AO/IXKHO NepenTm
B aKTMBHOE COCTOAIHWE — B BUAE 3aMblKaHMA KOHTAKTOB. Ecnu aToro He npon3onaéT, Bolga-
é1ca 6/10KMpoBKa 06 OWMOKe 3aM0NHEHUA, YTO TOBOPUT O HEUCMPABHOCTM OTCEYHOTO Ka-
naHa MN3K-1 nnau knanaHa MN3K-2 nnu ke 06 oTcyTcTBUM rasa nepes ropenkon (asapms c PA-
016).

OtceyHor KnanaH M3K-1 3aKkpbiBaeTca M Bblaep)knBaeTca Bpema Tn3k2. Ecnm pene Kow-
TPOANA repMeTUYHOCTU YTPATUT aKTUBHOE COCTOAHUE — B BUAE PA3MbIKaHMA 3aMKHYTbIX KOH-
TAKTOB, BblAAETCA HNOKMPOBKA O HErepPMEeTUYHOCTM Paboymx KnanaHoB..

3ac/NOHKM rasa 1 Bo3ayxa nepexogAT B MOJI0XKEHME PO3XKUTa.

HaumHaeTca pos3xur ropenkun. Bknovaetca MBH u Bblaeprknsaetca spems pabotbl MBH ne-
pea nogxurom. CurHanel NJameHu He aHaIn3upyeTca.

OTKpblBatoTcA KnanaHa ropenku MN3K-1, knanaH ceeun 6e30NacHOCTM 3aKPbIBAETCH, OTKPbI-
BAeTCA KnanaH 3ananbHuKa. MBH oTkntoyaeTca yepes Bpema pabotbl MBH nocne nogykura m
HAYMHAETCA KOHTPOAb NJAAMEHMU.

Bblaep)kuBaetca Bpems CTabunvsauum naameHu 3anasnbHuKa. [pu 3TOM ropenka He
OO/IKHA NOTYXHYTb M He A0/KEH NPONacTb CUrHaA NJaMeHu, OTKPbIBAETCA KNanaH ropesku
M3K-2.

MepexoauT B pexXMm Nporpesa, BblaeprKMBaeTca Bpemsa nporpesa. NponssoauTca perynu-
pOBaHWE MOLLHOCTU BHELUHUMMW CUTHANaMW.

Mpun BbIKAOYEHUM FOPENKM 3aKPbIBAIOTCA BCE ra3oBble KaanaHbl, OTKPbIBAeTCA KNanaH cee-
4y 6e30nNacHOCTM, 3aC/IOHKA ra3a 3aKpbIBAETCA, 3aC/IOHKa BO3JyXa NepexoauT B MoJioXxKe-
HUe BEeHTUNAUMMW, BblOepKuBaeTcA Bpema NpoayBKU. KOHTpoab repmeTnyHocTu. poso-
autca
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PucyHoK 1.16- @yHKUUOHAAbHAA CXeMa KOHMpPOsA 2epmemuyHocmu 6710Ka KAanaHos
Tabauya 1.10
0603HauyeHuna Ha cxeme paboTbl
0O603HaueHue PacwudposKa
Tycrl MakcnmanbHoe Bpemsa YCTaHOBKM 3aC/IOHKU BO34yXa B NONOKEHUE BEHTUAALUN
T BeHT Bpema BeHTUAALNMU
Tn3k1l Bpema npoBepKu repMmeTUYHOCTN OTCEYHOTrO KnarnaHa
T 3an Bpema 3anonHeHuA npu NPoBEpPKU repMeTUYHOCTHU
Tn3k 2 Bpema npoBepKn repMeTUYHOCTM Paboumx KnanaHoB
Tycr2 MaKcrumanbHOe BpemA YCTaHOBKM 3aC/IOHOK BO3/yXa B NOJIOXKEHME PO3XKUra
TuBu 1 Bpemsa paboTtbl UBH nepen noaxurom
TwueH 2 Bpemsa paboTtbl UBH nocne nogsura
Tcrab1 Bpema ctabununsaumm nnameHun 3ananbHUKa
Tcrab 2 Bpema ctabuaunsaunmn nnameHun ropenku
T npor Bpemsa nporpammmnpoBaHums
T npogp, Bpema npoagysKku
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B Tabanuye 1.11 npeacraBneHbl BpeMeHHbIe MHTEPBasibl 3TanoB PaboTbl ropenku.

Tabauya 1.11

0603HaueHuna Ha cxeme paboTbl

Mpoueaypa MpoaonK1UTenbHOCTb, CEeK
Bpema BeHTUNALNMU 60
Bpema nosbiWeHMA AaBAEHUA MeXAy KaanaHamu Npu KOHTpose 3
repMeTUYHOCTU
Bpemsa aBmxKeHUA 3aC/IOHOK BO34yXa WU rasa 30-60
Bpema npeggapuTenbHOM NPOAYBKM HacTpauBaeTcsa
Bpemsa BkatoyeHua MBH oo oTKpbITUA KnanaHos HacTpaunBaeTcA
Bpemsa paboTbl ropenku n perynmpoBaHme MOLLHOCTH -
Bpema cbpoca raza mexay KnanaHamu 2.5
Bpema npoayBKM NOCNE BbIKKOYEHUA FOPENKN HacTpaunBaeTca
lNpoBepKa OTCYTCTBUA NAaMeHuU 5
MpoBepKa repMmeTUYHOCTM BTOPOro KaanaHa 25

1.1.20 CnMUCOK BO3MOXKHbIX 6/10KNPOBOK.

CnuMCcoK BO3MOMKHbIX 610KMPOBOK NpeacTasneH B Tabaunue 1.12.

Tabauuya 1.12

CNMUCOK BO3MOXKHbIX 610KH POBOK

Tun BaokupoBKU

PacwundposkKa

3anunaHue pene Bo3ayxa

Mepen NyCKOM BEHTUNATOPA BO34yXa OBHapyXeH cur-
HaN 0 Ha/IMYUK JaBAEHMA BO3AYyXa.

HeT paBneHus Bo3ayxa

Mponan curHan o HaAM4YMM BO3AyXa BO Bpems paboTbl
rOpesnku.

Mnamsa - NOXKHbI curHan

—Bo BpemsaA BEHTUAALUK MU NPOBEPKU rEPMETUYHOCTU
OoOHapy»KeH CUrHan HaANYmA NIaMeHMU.

HeT nnameHun

HeypayHblii PO3XKUT UKW MponajaHue NAamMeHu npu
pO3XKure ropeskun unm B pabore.

[AasneHune Tonnmea HU3Koe

ABapwuiiHoe cpabaTbiBaHMe pesie AaBAeHUA TONANBA.

[JasneHune TonnmnBsa BbiCOKOEe

ABapuiiHoe cpabaTbiBaHMe pesie AaBAeHUA TONINBA.

OTKa3 6210Ka paclumpeHus

HeT cBs3un 610Ka ynpasaeHusa n 610Ka paclinMpeHus.

BHewHAA aBapua

MocTynun curHan o6 aBapuu oT 06LLLEKOTENBHON aBTO-
MaTUKW.

ABapMﬂ 3aC/ZIOHKK BO3AyXa

3acnoHKa BO34yXa He BblWwla B 3a4aHHOE NosoXKeHune
3a pacyeTHOE BpemMA.

OwnbKa KOHTPONIbHOI CyMMbl, BOCCTA-
HOB/IEHbI HACTPOMKMU NO YMONYAHUIO

OwwnbKa NPOBEPKN IHEPrOHE3aBUCMMOM NaMATK (TONb-
KO npw 3anycke).

CpabarbiBaHUWe TENJI0BOro pene

CpabaTblBaHWe TensioBOro pesie nyckatena AsuraTtens
BEHTUNATOPA BO3A4YyXa.

3anunaHue 6onblie / meHbLue

Mpn py4yHOM YNpaBAEHUU OLAHOBPEMEHHO HaXKaTbl
KHOMKM «+» U «-».

Owwunbka 3anmucu FRAM

OwnbKa 3anmMcu 3HeproHesaBUCMMON MamATU B MNPO-
uecce pabortbl.

Owunb6Ka KOHTPO/IbHOI CYMMbl OCHOB-

HbIX HACTPOEK

OwnbKa npPoBEPKM 3SHEProHe3aBUCMMOWM MNaMSATU B
npouecce paboTbl.




1.1.21 MeHio aBTomaTta CAOAP-411.

MeHto npnbopa nmeeT APEBOBUAHYIO CTPYKTYPY, ANA NEPEMELLEHNA MEXKAY NYHKTAMU MEHHO
O[HOTO YPOBHA WUCMONb3yloTCA KHonKkn BHU3 mn BBEPX, ons Bbibopa nyHKTa MeEHHO WCNOJib3yeTcs
KHoMKa BBO/, ons Bo3BpaTa M3 NYHKTA MEHIO MCNONb3yeTcAa KHOMKA Esc. KOHeYHbI NyHKT MeHto mo-
YKeT COCTOATb M3 HECKOJ/IbKMX CBA3AHHbIX 3KPAHOB, A/1A UX NepesnCTbiBaHUA UCMONb3YIOTCA KHOMKK
BBEPX n BHU3. [na pegakTMpoBaHUA YNCAOBbLIX MAapamMeTpoB caeayeT HaxkaTtb KHonKy BBO/, nocne
yero KHornkamu BIMPABO u B/IEBO npou3BoaMTCA NnepemeLLeHne mexay paspagamm BBOAMMOro na-
pameTpa, a KHonku BBEPX n BHU3 nameHaAT 3HaveHne paspaga ot 0 4o 9 no Kpyry. [ns Toro 4tobol
NPUHATL U3MEHEHWNA BBEAEHHOro napameTtpa c/ieayeT HaxkaTb KHonky BBO/, ana oTmeHbl uameHe-
HUI KHONKy Esc. OnA peaakTMpOBaHMA MapaMeTpoB MEPevYnciaemMoro TMna Hafo HaKaTb KHOMKY
BBOJ, 3atem kHonkamu BBEPX 1 BHN3 Bbib6paTb HY»KHOE 3HAYEHWE N3 CMNCKA, M CHOBA HaXKaTb KHOMN-
Ky BBO/l. 3aBoCKMe HACTPOMKKM NpeacTasneHbl B Tabanuye 1.11.
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TECHE)

[naBHOe MeHI0 aBTOMaTa COCTOMUT U3 cneayrowmnx nyHKTOB:

e COCTOAHME. B gaHHOM MeHI0 OTODparkaeTca TeKyliee onepaTMBHOE COCTOAHWE anro-
PUTMOB yNpaBAeHUA ropesikon. 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 — TeKkyuwana gata u spemsa B popmate “A0.MM yu:mm:cc”;
e NOAIOTOBKA— nonoxeHne 3aCI0OHOK rasa n Bo3ayxa B NPOLEHTaX;

e [OPEHMUE - TekyLiana 3a4aHHaA MOLWHOCTb B NPOLEHTAX;

e [IPOYUE PEXUMDbI — BpemA 00 OKOHYAHUA B CEKYHAAX.

e WMHPOPMALMA. B faHHOM MEHIO MOMKHO NMOCMOTPETbL NOAPO6HYH MHbOPMaLUIO O pa-
60Te ropenku, 6e3 BO3MOXKHOCTU ee PeAaKTUPOBAHMSA.

e TOPEJIKA. B gaHHOM MyHKTE coaepKntca MHGopmaLma 0 KONMYecTBe NycKoB
FOPenKu 1 KoSIMYecTBe YacoBs, NPoBeAEHHbIX B paboTe.

e APXWUBbI. B gaHHOM pasgene MOXKHO NPOCMOTPETb TPU BMAA apXMBOB — CO-
6bITMA, aBapuMM U MUHYTHbIN. [NA NepennucTbiBaHMA apxMBOB MCMOJb3YHOTCA
KHonku BMPABO u BJIEBO.B Ka)kaom 13 apxnsoB oTobpaxkaeTtca gata u Bpems
3aMncK, a TaKKe A0NONAHUTeNbHaA MHOPMALMA B 3aBUCMMOCTU OT TMMA ap-
XMBa:

e COBbITUA — TN cobbiTHA (3anNyLLEH, OCTAHOB/EH M T.4.),

e ABAPWUM — t1n aBapuiHoro cobbitus,

e MMWHYTHbIN — cocTosAsHMe aBTOMATa, NONOMKEHNE 3aC/IOHOK B MPOL,EH-
TaX, @ TAKKe COCTOAHUE ropesikn, BKAKOYEHA UK BbIKIOYEHaA.

e TOYKA PO3KMUIA. B gaHHOM NyHKTe OTOOparkaeTcA NPOLLEHT OTKPbITUA 3a-
CNOHOK rasa v Bo3gyxa B MOMEHT PO3Kura ropesnku.

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

e [UCKPETHbIE BXO/Abl. Bbibpas 3TOT NyHKT MOX¥HO NOCMOTPETb TeKyLiee Co-
CTOSIHWE AUCKPETHbIX BXO40B aBTOMaTa.

e [UCKPETHbIE BbIXOAbl. BoibpaB 3TOT NMyHKT MOXHO MOCMOTPETb TeKyliee
COCTOAAHWE AMUCKPETHbIX BbIXOA40B aBTOMATa.



e PYYHOE YNPABJIEHMUE. B aTOM NyHKTE MEHIO NPON3BOANTCA PYYHOEe yrpasaeHne mexa-
HMU3MaMU FrOpesiku.

e MPOBEPKA MEXAHMU3MOB. [laHHbIX MNYHKT MEHIO MO3BOASAET BbINOJHUTD
NPOBEPKY MEXaHW3MOB MPWU BbIKAKOYEHHON ropenke. A BKAKOYEHMA [uUC-
KpeTHbIX CUTHanoB ucnosb3lyetca KHonka BMPABO, ana sbikntoveHua BJIEBO.
Ona ynpasaeHnA 3acN10OHKaMM MCNoAb3yoTcA KHonkn BBEPX 1 BHW3, KHonKa
BBEPX yBennmumBaeT BbIXOAHOW CWUrHan Ha 5 npoueHToB, KHonka BHWU3
YMEHbLUAeT BbIXOAHOM CUrHAN Ha 5 NpoueHTOoB.

e KJ/IAMAHbI — py4yHOe BKAOYEHWE/BbIKAOYEHNE TA30BbIX KAanaHoB
M3K1, NM3K2 n KnanaHa 3anajibHUKa,

e UBH — pyyHoe BK/IoYeHne/BbIkAoYeHne UBH,

e BEHTUJIATOP — py4yHOe BKAOYEHME/BbIK/NIOYEHME BEHTUNATOPA BO3-
Ayxa,

e BbIXO/AbI - py4Hoe BKAlOUYeHME/BbIKAOYEHNE BbiIx0g40B PaboTta n ABa-
pua,

e 3AC/IOHKA BO34YXA — py4HOe ynpaB/eHWe 3ac/OHKOM BO3ayxa, B
npouecce ynpasaeHMa oTobpaKatoTcA 3HAYeHWE YNpPaBAAOWEro CUr-
Hafna 1 3Ha4YeHne CUrHana ¢ AaTyMKa NOJIOXKEHUA B NPOLLEHTaX.

e POBEPKA KHOMNOK. Mpu Bbl6Ope AaHHOrO MyHKTa 3anyCTUTCA TECT KHOMOK.
[aHHbIN TecT npoBepseT KHOMKM Ha cpabaTtbiBaHWe U 3anmMnaHuA. Ha gucnnee
nprubopa oTobparkaeTcsi, KaKyto KHOMKY caeayeT HaxaTb MW OTNYCTUTb, AN
BbINO/IHEHUA KAXKA0ro AeNCTBMA 0TBOAUTCA 3 ceKyHAbl. Ecan 3a aaHHOe Bpe-
MA He MPOM30WA0 NpaBUAbHOTO cpabaTbiBaHWUA, BbiBegeTCcA coobuieHne o6
owmnbKe. B KOHUe TecT byaeT BbiBEAEHO COObLEHME 06 YCNELWHOCTN NPOXOXK-
OeHunsA.

e [POBEPKA CBETOAMOAOB. [JaHHbIM MYyHKT MEHI MO3BOASAET MPOU3BECTU
NpoBepKy cBeToaMoa0B nyabta onepatopa. KHonkamu BBEPX n BHU3 moxHO
BblOpaTb Tpebyemblli cBeToaMon, a KHonkamu BMPABO n BJIEBO BbINOAHUTB
BK/IIOYEHUE U BbIKJKOYEHME COOTBETCTBEHHO.

Onepayuu 6bIMoAHAIOMCA MOALKO NPU 8bIKAOYEHHOM MPoyecce 20peHus
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e HACTPOMKW. B 3TOM NyHKTE MeHIO NPOM3BOANUTCA NPOrpaMMMUPOBaHUE BCEX HACTPOeK
aBTOMaTa ropeHua. Bxoa B AaHHbIN NYHKT MEHIO 3awuuieH naponem. [ns Bxoaa B AaH-
HbI pasgen TpebyeTcA BBECTM LWECTM3HAYHbLIM MNaposb. [1aponb NO YMOAYaHWUIO
“111111”, HacToATENbHO PEKOMEHAYETCA CMEHUTb AaHHbIM Naponb (cm. aanee).
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e BEHTUNAUUA. B gaHHOM NyHKTe 3a4aeTcA NoJMoXKeHMe 3aC/IOHKM BO34yXa B
npoueHTax Npu BEHTUAALUN N NPOAYBKeE, a TaKXKe Bpema BEHTUNALMKN U Bpe-
MS NPOAYBKM B CEKYHAAX. Bpems BEHTUAALMM - CKOIbKO BpemeHu byaeT npo-
N3BOOMTCA BEHTUNALMA Nepes PO3XKUIoOM ropenku. OTcHeT BpeMeHM HauvMHa-
€TCA B MOMEHT, KOrA4a 3ac/loHKa BO34yxa AO0CTUraeT 3a4aHHOrO NMONOXKEHMUA.
Bpema npoayBKKU - CKONbKO BpemMeHU byaeT npomsBoAUTCA NpoAyBKa nocne
noracaHWA WM OCTAaHOBKM TOPEesIKM, B Cayvyae NAAHOBOrO WM aBapPUMAHOTO
OCTaHoBa paboTbl.

e PO3XKWUI. B gaHHOM pasgene 3a4at0TCA NapameTpbl PO3XKUra:

e [lono)KeHue 3aCN0HKM BO3AyXa — 3a4a€T MNOJOXKEHUE 3aC/IOHKU BO34Y-
Xa Npu PO3XKUre B NPOLLEHTAX.
e Bpemsa nporpesa — Bpemsa Nporpesa B CEKYHAAX.

e 3AC/IOHKWU. daHHbIA NYHKT MEHK NO3BOAAET HAaCTPOWUTb 3aCNOHKY BO3AyXxa.
HacTpoiKa 3ac/iOHKM BO34yxa BbIMNONHAETCA OAMHAKoBbIM obpasom. lNocne
BbIOOpPA HY»KHO 3aC/IOHKM OTKPbIBAETCA NMYHKT MEHIO:

e Bpemsa xoaa —3a4aeTcA Bpema NOSHOrO X043 3aC/I0HKN B CEKYHAAX.
o NATYUKW. B paHHOM MeHI0 3a4at0TCA NapameTpbl AaTynKa AaBsieHnA Tonam-
Ba M MOJI0XKEHWUA 3aCNOHKMU.
o MwuHMManbHOe AaB/eHWe AN3ENbHOro TONNBA;
e MaKcumanbHOe gaBneHue AM3enbHOro TonnBa;
o [Ipeaen nsmepeHua gaTiynKka AaBeHUA U3eNbHOro TOMNAMBA;
e [lonoXKeHue 3aC/IOHKKU BO3yXa MAoro ropeHus;
o [lonoXKeHWe 3ac/IOHKM Bo3ayxa 60abLIOoro ropeHns

e CBA3b. 3agaeT napameTpbl NocneA0BaTe/IbHOM CBA3N.

e CBPOC HACTPOEK. MNpwn Bbibope aaHHOro nyHKTa byaeT npeanoxeHo cbpo-
CUTb BCE HACTPOMKKM Npmbopa K 3aBOACKMM HacTpomkam. Ons cbpoca HacTpo-
€K cnenyeT HaxkaTb KHoMNKy BBO/, ana oTmeHbl KHOMKY Esc.

e JNATA U BPEMA. B gaHHOM NYHKTE MOXHO OTPeAaKTUPOBaTb TEKYLLYIO AaTy U
Bpema npubopa.

e CTEPETb APXUBbI. Mpu Bbibope gaHHOroO NyHKTa OyaeT NpeasoXeHo oyun-
CTUTb BCE apXxmBbl. 1N OYNCTKN apXMBOB caedyeTt HaxkaTb KHONKy BBO/, ana
OTMeHbl KHOMKY Esc.

e CBPOC MOTOYACOB. llpu BblbOpEe AaHHOro NyHKTa OyaeT npeanoXKeHo
COpPOCUTbL CYETYMK MOTOYACOB M MYCKOB ropenku B paboty. Ana cbpoca cnegy-
€T HaKaTb KHOMNKy BBO/, anA oTmeHbl KHONKY Esc.

e 3ANATb NMAPOJIb. B gaHHOM MNYHKTE MOXHO OTPEAAKTUPOBATb LLIECTU3HAY-
HbI Napo/ib, KOTOPbIM 3alWMLEHbI HACTPONKN Npubopa. HaxkaTtmem KHOMKK
ESC MOXXHO OTMEHUTb PeJaKTUPOBaAHME.




Tabauya 1.11
3aBoAcCKMe HaCTPOKMU
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HanmeHoBaHMe MeHI0 HanmeHoBaHMe nogmeHI0 CocTtosHue
3ananbHUK EcTb 3ananbHUK HET
KOHTpO/b NhameHun KoHTp. anekTpon,
MonoxeHne 3aCN0HKM BO34yXa NPU BEHTUAALNMK 50%
BeHTnnAumA Bpema sBeHTMAALUNMU 10 cekK
Bpemsa aBapuitHOM BEHTUNALMMN 20 cekK
MonoxeHne 3aCN0HKM BO34yXa NpU po3xKure 0%
Bpema MBH nepen po3xKurom 1 cek
Bpema MBH nocne nogrura 3 cek
Po3xwur
Bpemsa ctabuamnsaunmn nnameHun 3ananbHUKa 5 cek
Bpema ctabuamnsaunmn nnameHun ropenku 5 cek
Bpemsa nporpesa 60 cek
besonacHocTb 3ageprkka cpabaTbiBaHMA pesie BO3ayXa 30 cekK
3aCNOHKH Bpema NOAHOro xoaa 3aC/0OHKKU BO34yXa 50 cek
CsAasb Appec ycTpoicTea 1

1.1.22 OnucaHue npotokona Modbus

Ona ceasu 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 CTONOBLIN 6UT,
8 6UT AaHHbIX, KOHTPOA YETHOCTU HeT. ONMcaHue NPOTOKO/IA MOXKHO HalTK Ha calTe HEKOMMepYye-
CKOW opraHusaumm, noaaepxusatolieit gaHHbli npotokon http://www.modbus.org/specs.php.
Mpubopom nogaep*kueatotca cneayowme pyHkumm Modbus:
e (01 (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 nobantoBas agpecayma c nopsakom 6aiiToB OT MaagLwero K
ctapwemy (little-endian). MpoTtokon Modbus aapecyeT K AByX6alTOBbIM perncrpam u TpebyeT, 4yTobbl
B 0OMeHHbIX NaKeTax NnopaaoK 6aiToB B pernctpax 6bla OT CTapworo K maagwemy. Huxke npusoauT-
CA PaCnoJ/IoXKeHMe AAHHbIX Pa3HbIX TUMOB B NAMATU KOHTponepa M B naketax Modbus. Yucna c nna-
BatoLLel 3anNATON O4MHAPHOM TOYHOCTU COOTBETCTBYHOT cTaHaapTy IEEE 754.



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

2 MUcnonb3oBaHWe NO Ha3HAYEHUIO

2.1 NMopAapoK MOHTaXKa ropesiku
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1. OT mecTa M3roToBAEHMA 0 MeCTa MOHTaXKa ropesiky AOJXKHbl TPAaHCNOPTUPOBATL B 3aBOA-
CKOM ynakoBKe. PacnakoBKy ropesikn NpousBoAnTb B CieAytoLem nopsaake:

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

2. PackoHcepBaLMio ropenkm NponssoanTb NPOTUPAHMEM BETOLbIO, CMOYEHHOM MaNOBA3KMMM
macnamm mam pacrsoputenamm no FOCT 8505-80, FOCT 3134-78, TOCT 433-76. lNepen, MOH-
Ta*OM NPOM3BECTU BHELWHWN OCMOTP ropenkn. He gonyckaeTca MOHTMPOBATbL ropenky A0
ycTpaHeHus gedektos. OcnabneHHble raikm n 601Tbl NOATAHYTb.

3. YcTaHOBUTb FOpPENKy Ha KoTen, NPOAEB LWNWbKM B 0TBEPCTMA dnaHUa ropenkn, 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 moHMaxa 2openku Kk monke. 1 — lopenka; 2 — KpenexcHas ealika; 3 —
Waliba; 4 — Tennou3o0aayuoHHsIl yrnnomHumens; 5 — Lnuneka; 6 — Conno.

4. TepmMeTMYHO COoeAMHUTb TOMIMBHYIO PaMMy C FOPesiKon MCMNOoNb3ya NPOKAaAKy M 6onTbl C
KOMMJIEKTa NOCTaBKW. MPUBUHTUTL MaHe/b FEPMOBBOAOB M MOAKAKOYUTL Pa3beMbl OT TOM-
JINBHOM pamnbl K 610Ky ynpas/ieHUsA COrlacHO MapKnpoBske, cmotpute NMPUTOKEHUE 7

5. DneKTpuyeckoe NoAakAtYeHne TONJIMBHOM pamnbl K 610Ky ynpaBaeHus.

6. lNoacoeAWMHUTL WANAHTM Nogavm u obpaTHoro xoga Tonaunea, PucyHok 2.2. Ha nogayu yctaHo-
BUTb dnnbTp. C TONAMBHOM pamibl MAYT XKryTbl Kabenew ¢ pasbemamm 4na NOAKAYEHNA UX
B WKad ynpaBneHua ropesikoit. Mpun NoAKNOHEHNN KIYTOB C TOMNJIMBHOM pamnbl HE06xoAMMO
cobntoaaTb COOTBETCTBME MAPKUPOBKM PA3beMOB Ha KabesibHOM YacTu XKryTa U MapKMUPOBKMU
Ha 6noke ynpasneHus. B MPUNOKEHUN 7 ykaszaHa mapKnpoBKa pa3bemMoB W COCTaB Noa-
Kntoyaemoro obopyaoBaHus. MNepes NOAKNIOYEHNEM INEKTPONUTaHMA yoeamnTbes, 4To CMNo-
BOM Kabenb 06eCcToveH B 3/IEKTPUYECKOM LUMTE NyTEM OTKIOYEHWS aBTOMATU4YEeCKOro Bbl-
KNoYaTena u yaaneHusa naaBKuMx BCTAaBOK NO BceM dasam 3/1EKTPONUTAHUA FOPEKN. 3aKpPbITb
3/1. WMT Ha 3aMOK M BbiBecUTb Tabanuky «HE BK/TKOYATb. PABOTAKOT KON ». Bce aencteua
No MOAKAIOYEHUID INEKTPONUTAHUS TOPENKU OCYLLECTBAAKTCA 3NEKTPOTEXHUYECKMM Nepco-
Ha/IOM C rpynnon No 3/71eKTpobe3onacHOCTN He HUMKe 3 (TpeTbelt).




OT TONNUBHOrIO

pesepsyapa \E/ &‘ j

K TONIMBHOMY

pesepsyapy K j

5 2

_

PucyHok 2.2 - [Tpumep nodKaroYeHUs K 20pesike #UoOKo2o monnusa. 1 — bsioyHasa eopenka; 2 —
2ubKue waHau (8 Komnaekme); 3 — monausHsIl punemp (8 Komnaekme); 4 —3ameop; 5 —
3ameop bbicmpo2o 3aKPbIMUS.

MoakntounTb anekTponmTaHme 3x380 B 1 HelTpanb K KNeEMMHOM Konoake. 3a3eMAnTb 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 MNoprotoBKa K paboTte ropenku

vk wnwN

MoaroToBKy ropesikn K pabote BbINONAHATL C cobatogeHnem mep 6e30nacHOCTU U NOPALKOM
NoAroTOBKM, YKa3aHHbIX B JA@HHOM PYKOBOACTBE.

MoAroToBUTb TENNOBOM arperaT K NyCcKy B COOTBETCTBUM C MHCTPYKLMEN MO 3KCMyaTauum.
MpoBepuTb KMAKOTONANBHYIO CUCTEMY Ha NPOTEYKN BU3YaAbHO. YTEUKM HE A0MNYCKAOTCA.
3aKpbITb KpaH Ha TOM/IMBHOM CUCTEME.

MpoBepuTb 3a3eMNeHMe TOpPenKn cornacHo TpeboBaHMAM NpaBUaam YCTPOMCTBA 3NEKTPO-
YCTQHOBOK.

MogKNtoYeHne 3NeKTPUYECKMX KOMMYHUKALMIA TOPENKN caeayeT BeCTU NO NPOEKTY, COCTaB-
JIEHHOMY COrNacHO cxeme BHelwHux noakntoueHnin (MPUNOKEHUE 6).

MpowussecTn (Npyn HeoH6X0AMMOCTN) NPOBEPKY U HACTPOMKY AATYMKOB U UCMOHUTENBbHBIX Me-
XaHM3MOB FrOpPesKMU.

Mepen 3anyckom ropenku Tpebyetca npoBepuTb Ha PpaboTocnocobHOCTbL BCE UCNO/THU-
TeNbHble MeXaHW3Mbl (3aC/IOHKM BO3A4yXa, 3/IEKTPOABUraTeNM, KUAKOTOMN/IMBHbBIE KNanaHbl,
HAcoC) N KOHTPO/bHO-U3MepPUTENbHbIE NPUbopbl (AaTuMK gaBneHua sosayxa APAM-1-A4,
pene KoHTponA repmeTuyHocTn APAM, potoaaTtumk UVF-010-A90).

[ns 3TOro Hy»XHO NoAaTb HanpaAXeHue Ha 610K ynpaBNEeHUA FTOPENIKON N NEPEKIIOYUTD
Tymbaep NnuTaHMA Ha NnepegHel naHenu B MNonoxeHune 1.

[aTtynKk gaBneHus yCcTaHOBJ/IEH Ha TOM/IMBHOM pamne nepen 610KOM KnanaHoOB M KOH-
TPONNPYET AaBieHMe B TOM/IMBHON pamne, 4Tobbl npenATcTBOBaTh paboTe ropenku, Koraa
AaB/ieHWe ToNnBa He ByaeT COOTBETCTBOBATb paboyemy AMANasoHy, T.e. HUXKE MUHMMANb-
HOM M BbllIEe MAKCUMA/IbHOM YCTaBOK.
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Jatunk-pene MmHMManbHoro AasneHus sosayxa APAM-14[1 HacTpouTb Ha 2 mbap
(0.2 kMa).

Pene paBneHus Bo3ayxa CNy»ut ans obecneyeHms 6e3onacHom paboTbl ropenku, ecnm
OaBneHne BO3Ayxa He b6yaeT COOTBETCTBOBATb MPEeAYCMOTPEHHOMY 3HAYEHMUIO, TO B 3TOM
CNy4ae 3/1IeKTPOHHbIN 610K 3a6/10KMpyeT paboTy 6104YHOM ropesiku.

Pene pasneHua sosgyxa OPAM-1 A4, PucyHoK 2.3, npeactaBnser cobon gatyumk ne-
penaga AaB/AeHUA, KOTOPbIA M3MepPSAET nepenag, AaBJeHUA BO34yXa Ha BXo4e B BO34yXO3a-
6OpHMKE N BEHTUAATOPE. YCTAHOB/IEH AaHHbIM AAaTYMK HA KOpMyce rOpenku Hag Bo3ayxo3a-
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 pefie 3aMbIKaloTCcA — AaTYMK 3adUKCK-
poBan HanMuue nepenaga AaBleHUA U AAeT paspelleHne Ha ganbHelwywo paboTty ropenku. B
NPOTUBHOM C/ly4yae Ha nepeaHen naHenn 610Ka ynpaBaeHUs MOryT BOSHUKHYTb AB€E OLINOKM:
«3anunaHune pene Bo3ayxa» uam «HeT aasneHua Bo3ayxa». M 3anyckaetca npouecc aBapuii-
HO BEHTUNALMUMU TOPENKMU.

PerynnpoBsKka pene gasneHua Bo3ayxa BbINONAHAETCA ceayowmm obpasom

e CHATb NPO3PaYHYO NNACTUKOBYHO KPbILLKY.

e [locne BbINONHEHUA PEryMPOBKU COOTHOLIEHMA TOMAMBO/BO3AYX Ha ropesnke
BK/IIOYNTb FOPENKY U YCTAaHOBUTb MUHUMA/IbHYHO MOLLLHOCTb FOpPeHuUA.

e MeaneHHO NOBOPAYMBaTb PErYIMPOBOYHbIM IMMO MO YacOBOW CTPeNike 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 rOpPEenKn, NpPoBepaAsa NPaBUAbHOCTb ee PaboTbl.

e YCTaHOBWTb HAa MECTO MJIACTUKOBYIO KPbILLKY.

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

PucyHok 2.4 — pasusnbHoe nonoxceHue nepexkaovyameneli

Ha pamne, Ha 3Tl npoBepuTb NosoKeHUe Wwnbepa. B 3aKpbITOM NONOKEHUN bNAKOK
A0NKeH bbITb YCTAHOB/EH Kak Ha PucyHKe 2.5.




PucyHok 2.5 - [pasunbHoe nosoxeHue aaxKa 8 3aKpbIMom nonoxeHuu

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

PucyHoK 2.6 - lNepeKnarovyamesns HanpasaeHUA epau,eHus

B 6n10Ke ynpaBneHnAa NporpaMmHO 3a/103KeHa onepauusa 3aKpbITUA BCEX 3aC/IOHOK ne-
pen Havanom paboTbl, BHUMATENBHO MPOCNEAUTb 33 ABUMKEHMEM CTPE/IOK, YKa3blBAOLLMX
nosioxKeHue. Bce 3aCNOHKM [0MKHbI ObiTb B 3aKPbITOM COCTOAHMM: CTPEJIKA, YKa3blBatoLLas
NOIOXKEHWNE, AONKHA HAXOANTLCA B N1€BOM KpaitHem nosoxkeHuu B 00. Ha Bo3ayxo3abopHuke
NPOBEPUTbL PaACNoNoXeHne Wwnbepos, B 3aKPbITOM NONOXKEHMUM OHU PACMOIAratOTCA FOPU3OH-
TanbHO, PUCYHOK 2.7

PucyHok 2.7 - [MonoxceHue wubepos 8 3aKpbiMom rosoxeHuU (8Uod cHu3y)

B TOM cnydae, ec/i NONOXKEHMA 3aC/IOHOK He COOTBETCTBYIOT NapameTpam, YKaszaHHbIM
Bblwe. CTpenKka yKasblBaeT B MPOTUBOMONOMKHYIO CTOPOHY, @ NPOpPe3b CTOUT BEPTMKANBHO, TO
3TO 3HAYMT, YTO 3aCNOHKA OTKPbITa U TpebyeTca NPOM3BECTU ceaylollee: HeobxoaMmo nepe-
KAKOUYNTb Hanpas/ieHWe BpalLeHWA Nnepekntodatensa HanpasaeHUA BpalleHuA, PUCYHOK 2.6,
NOBEPHYB MepPEeKAoYaTeNb, HAXOAAWMNCA MeXay KabesibHbiIMM BBOAAMMW 3/1EKTPONPMBOAA,
Mo 4acoBOM/NPOTMB YaCOBOI CTPE/KM C MOMOLLbIO LWANLLEBOW OTBEPTKM.

MNocne 3TOro 3ac/OHKa Ha4yHET MOBOPAYMBATLCA B MPOTMBOMONOMKHYH CTOPOHY OT
HaYya/IbHOM NMO3ULMK U NPUMET 3aKPbITOE MNOJIOKEHME.

CTpenKka ykasbIBaeT NpomMexXyToyHoe cocTosiHue (B npeaenax ot 00 o 900). B Takom
CNyyae HY»KHO: OTKAIOUYUTb NUTaHWe B/10KaA yNpaBAeHUA, KOHLEBUKU, OTMEYEHHble Ha PUcyH-
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Ke 2.7, OTBUHTUTb C MOMOLLbIO LWECTUIPAHHOIO KOYa, NEPEeMecTUTb B KpaliHue NONOXKeHUA 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.
Ecnun 3TOro He NPoM30LWN0, TO 3aATU B MEHIO PYYHOrO YNPaBAEHMA U 3aKPbITb 3aC/IOHKY BPYyY-
Hyto (KnaBuwa «Enter» - «Py4yHoe ynpasBneHue» - «llpoBepKa MexaHM3MOB» —> «3aC/N0HKa
BO34yXa» —> «3aKpbiTb»). ECAM M 3TK onepaunmn He NOMOIM YCTPAaHUTbL Npobnemy, To cBA-
3aTbCA C NPeACTaBUTENEM 3aBOAA-U3rOTOBUTENS.
MNposepka doTtogatunka UVF-010-A90. doToaaTymK — yCTPOMCTBO KOHTPO/IA HaMUKUA naame-
HUM TOpeJsiKM YCTaHOB/IEH Ha KpbIWKe KOpnyca Hag, A4aT4MKOM MUHMMAJIbHOTO OaB/eHUs BO3-
Ayxa, PUCcyHOK 2.8. Ba*KHO BHMMaTE/IbHO CneauTb 3a paboTocnocobHOCTbIO AaT4MKa M npa-
BUbHOCTbIO €r0 YCTaHOBKM.

PucyHok 2.8 - PacrionoxeHue ¢pomodamyuKa Ha Kopryce 20pesnKku

NopAanoK NnpoBepKu:

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

2. Ha nepegHen naHenn 610Ka ynpaBneHua ectb MHANKATOP «lfopenka». B oTKAoueH-
HOM COCTOSIHWUM FOPENKWU AaHHbIA MHANKATOpP He ropuT. Ona npoBepKku paboTtocnocobHocTH
AaTYMKA, NOAHECUTE UCTOYHMK YO n3nyyeHua (CNUYKa, 3aXknraska, 6bIToBas ropesika u np.) K
COMNy ropesiku, TeM CaMbiM UMUTUPYA NAaMA ropesnku, PucyHok 2.9.




Yo @ \ A :
PucyHok 2.9 - llodHeceHue ucmo4vHuka Y usnyvyeHus

NHaMKaTop Ha nepeaHen NaHenmn 40KeH 3aropeTbca 3e/1eHbiM CBeTOM, PucyHoK 2.10,
3TO O3HAYaeT, YTO AATYMK ncnpaseH. Ecam HeET JoCTyna K cony ropesnkn, MOXHO BbIKPYTUTb
BUHT KpenneHna $oToAaTUMKA, BbIHYTb €r0 U3 KPbIWKK U HanpaBUTb HA UCTOYHUK YP n3ny-
yeHua.

CA®DAP 411

«HMMN»MNpomas

noeT1  noPT2
Esc . .

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

Ecnv npu gaHHOM onepaunn MHAMKATOP He 3aropenca:

e [lpoBepuTb NPaBUIbHOCTb YCTAaHOBKMW, CHAB KPbIWKY 6/0YHON ropenku wectu-
rPaHHbLIM KNHOYOM, NPOpe3b Ha AaTyMKe A0/KHA ObiTb HanpaBaeHa B CTOPOHY
ropeHua.

e [lpoBepuTb NOAKAOYEHME AaTuMKa, cornacHo cxeme (MPUTOXKEHUE 8).

e [logHecTn UCTOYHUK YD-n3nydyeHns K 4aT4nMKy U NOBTOPHO NPOBEPUTb peaKkLmio
nHAMKaTopa. Ecan no 3aBeplueHnto AaHHbIX onepaLnin 4aTYNK He pearmpyeT Ha
naama, HY>KHO CBA3aTbCA C NpeacTaBUTeNem 3aBo4a — U3roTOBUTENA.

9. Mpw nogaye HanNpAXeHUA CeTU INEKTPOMUTAHUA NPOBECTM TWATENbHbIN GYHKLUUNOHANBHbBIN
KOHTPO/b paboTbl ropenkn n 610Ka ynpasneHus 6e3 nogaym Tonanea CorlacHO pyKoBoACTBa
no sKcnyaTaumm

10. NpoBepKa COOTBETCTBMA AaB/eHMA Hacoca Heobxoanmomy pacxoay Tonamsa (MPUNOXKEHUE
10).
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2.3 NopAagoK pabotbl

1. TlpoBepuTb NPaBUALHOCTb 3a3EMIEHUA TOPESIKM cornacHo My3

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

3. BKAOYNUTb 3NEKTPOMUTAHME FTOPENKM aBTOMATOM 33aLUUTLI B pacnpesesiMTe/lbHOM LuTe U Ha
nueBol naHenn 610Ka ynpasBaeHus ropenkon Bolkatodatenem «CETb». Ha nepegHelt naHe-
/1, Ha 3KpaHe oTobpasnTca cocToAaHMe ropesiku, PucyHok 2.11.
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PucyHoK 2.11 — 9KpaH rpu 8KA0YEHUU 20penKku

4. TpownsBecTu TWATebHbIM QYHKLUNOHA/bHBIN KOHTPOb.

5. BonTn B perkMm MpPOBEpPKM BXOAOB M BbIXOAOB B MeHIO 6/10Ka ynpaBieHMA M NPOBEpPUTb
n.1.1.20:

e (CpabaTbiBaHME AaTYMKaA pesne MUHMMANBbHONO AaBneHusa Bo3ayxa. [ns nposepku
HY>KHO CHATb KPbIWKY pesie N 3aMKHYTb M30/IMPOBAHHbIM NPOBOAOM KOHTAKTbl 2 1 3,
UMUTUPYA cpabaTbiBaHMe pesie NpU AaBNEHUM BO3A4yXa Bbllle YCTaBKW. [py 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 HaAnuma nnameHW. HanpaBuTb OKOLWKO C YyBCTBUTE/IbHbIM 31eMeHTOM $OTO-
[ATUYMKa B CTOPOHY UCTOYHMKA yabTpadmoneTa, NPy 3TOM AO/KEH HA SKpaHe NOABUT-
ca «1» Bmecto «0».

6. BoiTn B pexkMm npoBeEpPKM BbIXOA0B B MeHI0 6/10Ka ynpaBaeHUs 1 NpoBepuUTb PaboTy ucnon-
HUTE/IbHbIX YCTPOMNCTB B py4HOM pexkume n.1.1.20. [1ns 3TOro HaxkaTtb Ha KNaBully «<», nocne
yero NoABUTCA MeHI0 610Ka ynpaBAeHMA, B 3TOM MEHI, UCNOAb3yA Knasuwy « ¥ » HalTu
NYHKT «Py4yHoe ynp.», PUCyHOK 2.12.
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Pmcy_H& 2.12 — lNyHKT «Py4yHOe ynpaBneHue»

HakaTb Knasuwy «€», nocne 4yero Ha 3KpaHe NOABUTCA MEHIO PYYHOM HACTPOMKMU, 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 [lpoBepKa KnanaHoB. «KnanaHbi» — ¢ — «MpoBepKa M3K1» — «BK/1->», npu aToi
onepaunmn ONXKEH 3aropeTbCA 3e/1eHbI MHOMKATOP HA KlanaHe U Xapaktep-
HbIM WEeNYOoK NPU OTKPbITUW AaHHOTO KnanaHa, PUcyHoK 2.13. AHanorn4yHo npo-
BepKa ana MN3K2. MNepesecTy nepeKkntoyatens Bbibopa TonNanBa Ha AU3eNbHOe
TOMJ/INBO M TaK e NpOoBepPUTb BCE KNanaHbl.

I CADAP 410 CADAP 410 [

e nanams NMeoserxa M3K1
¥ UBH <= BUKN =) BK2

000 «HNM «Mpoman 000 «HIIM «fpoman

PucyHok 2.13 — [Iposepka KnanaHoa

e [lpoBepKa UCTOYHUKA BbICOKOro HanpsaxeHus (MBH-TP). «MBH» — ¢ — «[po-
BepKa MBH» — «BK/1->», nocne 4yero Ha BbICOKOBOJIbTHOM 3/1€KTPOAE A0NKHA
NoABUTbLCA UCKPaA, PucyHok 2.14.
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BHumaHue: ymobbl He nodeepzams pucky pabomocnocobHocme 20penKu, usbezams KOHMAKMA 3aMaAn b-
HO20 371eKmpood ¢ Memannu4yecKUMu 4Yacmamu 2opesnKu (consao, mapenka u m.o.). lipoeepame nonoxce-
Hue 371eKmpo008 Kax<Abliii pa3 nocse 8viNnoaHeHUA pabom HA 020s108Ke 20penKu.
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B uensax obecneyeHns Hawuayywero npoLecca ropeHus, Heobxoaumo,
4yTObbI 66N BbIAEP!KAHBI Pa3mepbl, yKasaHHble Ha PucyHke 2.15, a cTo-
NOPHbIE BUHTbI FPYNMbl 31EKTPOAOB XOPOLUO 3aTAHYTHI.

. -
PucyHok 2.15 — Tpebyemble pasamepbl NO3ULUOHUPOBAHUSA

e [lpoBepKa paboTbl BEHTUAATOPA U ABUraTenei. «BeHTnnatop» — € — «lMposepka
BeHTUNAaTOopa» — «BK/1->», nocne yero 3anyctutca seHTUAATOP. BaxkHo npocne-
OMTb 33 HanpasAeHMEeM BpaLLEHMA NONACTEN BEHTUNATOPA: €CAM CMOTPETb CO
CTOPOHbI YCTAHOBKMN BEHTUAATOPA, TO Kpblaib4aTKa byaeT Bpaw,atbcA NpoTmB Ya-
COBOW CTpesikK. TaK e npoBepuTb paboTy ABUratensa Ha Hacoce, NPOBEPKA Bbl-
NOMIHAETCA NPU HaNM4YMM TOMIMBA B rMApPaBAMYEcKolr cucteme. lMposBepuTb
HanpaB/ieHWe BpaLeHUA Mo CTpesike Ha gBuratene. TaK e BO Bpema paboTbl
Hacoca, NPOBEPUTb BbICTAaBJEHHOE AaB/fiEHME HA HaAcoCe NO YCTAaHOBAEHHOMY
Ha Hero gatyuky-pene AAM-03-MW. Heobxoanmoe gasneHMe MOXKHO NOCMOT-
petb B MPUTOXKEHNN 9.

e [lpoBepKka paboTbl BO3AYLWHOM 3aC/NOHOK. «3aCN0HKa Bo3ayxa» — € — « oT-
KpbITb». [Mpn 3TOM Ha naHenu byaet oTobparkaTbCA NPOLEHT OTKPbITUA 3aCno-
HOK, BO BpeMA 3TOro npoLecca NpocnegmTb, YTO 3aCNOHKA PU3MYECKN OTKpPbI-
BAeTCA Ha TY }Ke BEe/IMUYMHY, YTO N Ha naHenun. OTKpbITb 3acn0oHKY Ao 100%, 3a-
TEM yAEpXKaHMEM KNaBMLIKN <, » 3aKpbITb A0 KOHLA 3aC/IOHKY (Ky/AMCbl Ha BO3-
OYLWHOWM 3aC/IOHKe A0MXHbl BCTaTb FOPU30OHTANIbHO, 3aKpbiBaa BO34yx03abop-
HUK).

2.4 MpoBepKa HAaCTPOMKM MNAPAMETPOB CUCTEMDbI

Mocne MmoHTaXKa M BBOAA B IKCMAYyaTaLLMIO OTBETCTBEHHOE NIMLLO AO/MKHO OPOPMUTL AOKYMEH-
Ta/ZbHO C/ieAylolme AaHHble:

e 3HayeHMe NapameTpOB.

e 3HauyeHus, ONUCbIBAIOLLNE KPUBYIO UK TabAMLy COOTHOLLEHUS TOMAMBO/BO3AYX.

e CopepxaHue CO n NOx B npoayKTax cropaHuA.




caPOMA>

e 3TU AaHHble HeobxoAMMO pacneyaTaTb Ha NPUHTEPE UM 3anucaTb OT PYKU ANA AaNbHel-
LEero NCNoab30BaHUA NPU NPOBEPKE NPABUIbHOCTM FOPEHUA FTOPESKU.

2.5 MpoBepKa napameTpoB KPUBOI COOTHOLLIEHUA TONAMBO/BO3AYX

HacTpolika Kp1BOM COOTHOLWEHMA TONANBO/BO3AYX AOIXKHbI BbITb BbINOJHEHbI C Y4ETOM AaB-
JleH1A B TOMKe, AaBAeHWNs TONANBA, AaBNEeHUA BO34yXa U TeMnepaTypbl Tak YTobbl obecneymnTb yCToM-
4ynByto paboTy ropesikm Bo BCEM AMaNa3oHe MOLWHOCTU. MNpu NpaBUAbHOM HACTPOIKE FOpesiku no ra-
30aHanun3aTopy.

LonKHbl 6bITb NoAy4YeHbl KpuBbie aHanorndyHblie NMPUJTOKEHUIO 10 B ananasoHe TenoBbiX
mouHocTel oT 30% Ao 100%. dKoorMyeckne napameTpbl A0NKHbI COOTBETCTBOBATL 3asAB/EHHbIM B
Tabnuue 1.2.

BonblWMHCTBO mogenei ropenok EMMA MmetoT BO3MOXKHOCTb MEXaHNUYECKOTO NO3ULMOHUPO-
BAHWA TapeKM OTHOCUTE/IbHO Or0/10BKa. ITO MO3BONAET 33 CYET USMEHEHMA MUHUMA/IBHOM NAOLWAAN
NPOTOYHOrO KONbLEBOTO CEYEHUA PEry/IMPOBaTh OTHOLIEHUE BEJIMYMHbI Pacxoga BO3Ayxa K ero au-
HaMMYECKOMY Hanopy. B ycnoBuax skcnayaTaumMun ropesikm Ha HUXKHUX npegenax guarpammol TeNN0-
BOM MOLLHOCTM C BbICOKMM 3HA4yeHMEM MPOTMUBOLAB/IEHMA B TOMKE PEKOMEHAYETCA BbICTaBAATb Ta-
penKy B 1eBO€E NOJIOXKEHME cornacHo PucyHky 2.16. B ycnoBuAxX sKcnayaTauum ropesikm Ha BEPXHUX
npegenax guMarpammbl TEMNOBOM MOLWHOCTU C HU3KMM 3HAYEHUEM NPOTUBOLABAEHUA B TOMKE PEKo-
MEHAYETCA BbICTAaBAATb TApesKy B MNPaBoe NOJIOXKEeHMe cornacHo PucyHky 2.16. B 3aBucumoctu ot
MOZENN U AaTbl BbINMyCKa rOpPesku nepemelleHne Tapeskm ocywecreaserca AMbo ¢ NnoMmolLbio Bpa-
LLLeHMA NOANOPHOM WaNbbl, PACNONOXKEHHON OKOI0 CMOTPOBOIO OKOLWKa, PUCYHOK 2.16 a) (moasuK-
Has Tapesika, OroJIoBOK 3adUKCMPOBaH), MO0 MEXaHM3MOM C HaNpPaBAAKWMMKU, PACNONOKEHHbIM
OKOJ10 Oro/sI0BKa ropenku, PucyHok 2.16 6) (noaBu»KHbINM OronoBoK no cxeme Tpyba B Tpybe, Tapenka
3aduKcMpoBaHa).

MpoTusoaasneHue 8 Tonke, MNa
MpotnsopasnexHune B Tonke, Ma

Tennosal MOUHOCT, K| Tennosas mowHOCTL, PRT

PucyHoK 2.16 — M031MLUMOHMPOBaHME TaPENKM OTHOCUTE/IbHO Or0JIOBKA FOPE/IKK; a) TOPENKM C MexXa-
HU3MOM PEryIMpPOBKMN Yepes NoANOPHYIO Wanby (NoaBuKHaA TapesKka, 0ronoBoK 3aduKcMpoBaH), 6)
FOPENKM C MEXaHM3MOM PETYIMPOBKMN YEpEe3 HaNpaBAsAoLWMEe OroN0BKa (MOABUKHbIA Or0ON0BOK MO
cxeme Tpyba B Tpybe, Tapenka 3apMKcMpoBaHa).
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2.6 MpoBepKa napameTpoB 6e3onacHOCTH

Y6eputecn, uto:
e BpemeHHble NapameTpbl, 0CO6EHHO Bpema 6e30nacHOCTM M NpenBapuUTeNbHOM NPOAYBKM
HaCTPOEeHbl NPaBUAbHO
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e [laTuMK nnameHu paboTaeT NpaBuAbHO
® npuv NponagaHnmn Na1ameHun Bo Bpems paboTsbl
® Mpu OTCYTCTBMM NJAAMEHM NPU NPOaYyBKe
e (Qbs3aTenbHble aBapUitHble CO0bLLEHNA BbIBOAATCA Ha AUCNIEN
® NpPW PasMbIKaHWM KOHTAKTOB pesie MMHUMA/IbHOTO AaBAeHUA TONANBA U 3aMblKaHUA
KOHTaKTOB pesie Npu MaKCMMa/ibHOM AaBAeHUN TON/IMBA
® Mpu pasmbliKaHWUU KOHTAKTOB pesie AaBaeHUA BO34yXa
e KOHTPO/b repMETUYHOCTM KNanaHoOB HAaCTPOEH NPaBUAbHO

Mopatb TON/AIMBO Ha TOM/MBHYK pamny, ybeauTbcA, YTO MecTa COeAMHEHUI B TOMIMBHOWM
pamne He MPOMyCKalT C MOMOLLbIO MbIJIBHOTO PAacTBOPA U NepeBecTn nepekoyaTeNb pexuma pabo-
Tbl B O/IOXKEHME PYYHOW;

ANropuTm poskura gmsenbHoro Tonamea (Nnpoeumnpyetca Ha naHenn onepatopa CAPAP-411):
«MoprotoBka (nonoxeHue 3acnoHKM Tonamea 0%, Bo3ayxa 50%)»—> «BeHTunauma» —> «CaMOKOH-
TPO/b 3aCNIOHOK» —> «[MoAroToBKa (NOMOXKEHMe 3acNOHKM Bo3ayxa 0%)»—>«Po3xur» — «Ctabunusa-
uma nnameHun» —«lporpes» — «FopeHne. MowHocTb 10%».

Mpw ycnewHoW HaCTPOMKe BCeX NapaMeTPOB BO BPEMA PO3XKUra U paboTbl rOpenkn He A0/XK-
HO BO3HWKHYTb OLWMOOK, B NPOTUBHOM C/ly4ae 0b6paTUTECh K 3aBOAY — M3rOTOBUTEIO.

BaXKHbIM ABNAETCA KOPPEKTHOE NO3ULNMOHUPOBAHUE Tapesiku ropesikm OTHOCUTENIbHO Oro10B-
Ka. KonbueBasa Wenb mexay Tapenkolh M Oro/oBKOM AOJ/IKHA ObiTb MOCTOAHHOM BbICOTbI, PUCYHOK
2.17. B npougecce TPaHCNOPTUPOBKU M MOHTaXKa HayanbHoe MO3ULMOHUPOBAHUE TapenKku MoxKeT
6bITb HapyLWeHO, B 3TOM C/ly4ae caeayeT BbIPOBHUTb NONOXKEHME TapesIKM U 3aKpenuTb eé cooTBeT-
CTBYIOLMMM KpenexHbimn 6ontamu. HenpasuibHOE NO3MLMOHMPOBAHUE TapeNKU MOXKET Bbi3BaTb
NPOCKOK NJlameHu B 0b6/1acTb nepes Tapenkon Uam oTpbiB NaameHu, PucyHok 2.17, 4to npusBegeTt K
BbIFOPAHWUIO CTa/IbHbIX 3/1EMEHTOB rOpesiku U U3MEeHUTb KOHUEeHTpauuio okenaos yrnepoga CO m aso-
Ta NOX B AbIMOBbIX rasax.

®POTH NOPEHUA
g

Manas
Benu4uHa
CKOpOCTH

Konbuesas wens
MeXay Tapesikoi
M OronoBKam
L,0/KHa 6bITb
cTporo
MNOCTOSAHHOW
BbICOTbI

Bonbwan
BenuYMHa
CKOpOCTH

lingll

PucyHok 2.17 — CneBa: npaBuibHOE NO3ULMOHMPOBaAHME TapesikK; CnpaBa: NOCAeACTBMA He npa-
BMIbHOTO NO3ULMOHNPOBAHNA TAPENKM




3 TpeboBaHusa 6e3onacHocTU

3.1 IcTOYHMKAMM ONACHOCTM MPU MOHTaKe 1 3KCNyaTalnmn ABNAETCA SNEKTPUYECKUIN TOK.
3.2 be3sonacHOCTb 3KcnayaTaummn 610Ka ynpaBaeHusa obecneympaeTca:
o U3onaumen snekTpUYECKUX LLenew;
e HapeXHbIM KpeniieHMeM Npu MOHTAXKe Ha 06BbEKTE;
e KOHCTpyKUMeln, Bce TOKOBeAyLLME YacTM Pacrno/ioKeHbl BHYTPWU Kopnyca, obecneymBatoLLe-
ro 3awwmTy obcnyKMBatoLLEero NePCcoHasa OT CONPUKOCHOBEHUA C HUMM.

3.3 PasmeuleHme 6/10Ka Ha 06beKTe A0/IKHO obecneuymnBaTb yA0OCTBO 3a3eMIEHMA U ero KOHTPO/b.
Mpw UcNbITaHUAX M IKCNAyaTaumm 610K 06a3aTelbHO [0MKEH ObITb 3a3eMAeH.

3.4 K paboTe no MOHTaxy, Hanaake, TEXHUYECKOMY OBCNYKMBAHUIO M IKCNAyaTauumn Wwkada ynpas-
NIeHMA JoNYyCKaeTcA NepcoHan, UMeLWMn HeobxoaAnmyo KBannduKkaumio, npoweanin NPoBepKy
3HaHMN K gonyueHHble K paboTam Ha onacHbIX NPOM3BOACTBEHHbIX 0bbekTax, Mpasuna MTI um
MTB, N3y4MBLUMIA IKCNAYATALMOHHYIO AOKYMEHTALMIO WKada, MMeoWmMn 0oNycK U KBaandukaym-
OHHYIO rpynny no TexHuke 6eszonacHocTh He HMKe |, a no anekTpobesonacHocTn He Huxke lll.

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

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

3.7 MoAaKntoyeHne 1 OTKAOYEeHUE 31eMEHTOB 31eKTP00b0oPYA0BaHMA, yCTPaHEHWe AedeKTOB, 3aMeHy
Y3/710B 1 AeTanein nponsBoauTb NPU OTKAKOUYEHHOM 3/1IEKTPONUTAHUM.

3.8 dKcnayaTaums yCTPOMCTB pa3peLlaeTca TONbKO NPWU HAaIMYMM UHCTPYKLUMM NO TEXHUKe 6e3onacHo-
CTW, YTBEPXKAEHHON pyKOBOAUTENEeM NpeanpuATUA-NnoTpebutTens M yuutbiBatowein cneundury
NPUMEHEHNA HA KOHKPETHOM TeMN/J1I0BOM arperaTe.

3.9 TpeboBaHuAa anekTpobesonacHoctn no B/IOKY YMPAB/IEHNA CADAP 411.

Bo n3berkaHue TpaBMm, MOBpEXAEHMA MMYLLECTBA W OKpYyrKawlen cpedbl 06sa3aTeNbHO
NPOYTUTE NepedncsieHHble HUXe yKaszaHna. CAPAP 410 3To ycTpoicTBO aBTOMaTUKK be3onacHo-
cTU. Ero Henb3a BCKpbIBaTb U BHOCUTb n3meHeHunA. KomnaHua NMPOMA He HeceT OTBETCTBEHHOCTU
3a ywepb, NPUUYMHEHHDBIN B pe3ynbTaTe HECAHKLWMOHUPOBAHHOIO BMeLLaTebcTRa !

e Bce Buabl geatenbHOCTM (MOHTaX, HanagKa, obcnyKmMBaHme U T.4) AONKHbI BbINOAHATLCA
TO/IbKO KBAaNUOULMPOBAHHbIM MEPCOHANOM;

e [locne BBOAA B 3KCM/yaTaUMIO U KaXKAOro TEXHMYECKOro 06CNyKMBaAHMA NPOBEPbLTE Kaye-
CTBO ropeHuaA BO BCEM ANANA30HE MOLLHOCTY;

e [lpousBoauTeNb KOTNA WK Tenaoarperata Ao/KeH obecneynTtb mecTto yctaHoBku CADAP
411 B cooTBeTCTBUM KNaccy 3awmTol IP40;

e [lepen Havyanom 3N1EKTPUYECKUX NOAKAOYEHUNA OTKOYUTb OT YCTAHOBKM 3NEKTPONUTaHME.
Y6eamnTbcs, YTO HanpsaAXXeHne He MOoXKeT BbITb NOAAHO Ha YCTAHOBKY W 3/IeKTPONUTaHWNe OT-
CYTCTBYET;

e [locne Kaxaolh onepaumm (MOHTA)K, HanagKa, obCNyKMBAHUE) NPOBEPUTL KAYecTBO Npo-
BOAKM M NapamMeTpbl, YTobbl ybeamTbca B paboyem COCTOAHUM NPOBOAKN.

e Bo Bpema NporpammMmMpOBaHUA KPMBOWM COOTHOLIEHMA ra3/BO34yX HanaAuMK [AO/KEH Mo-
CTOAHHO KOHTPOJINPOBATb KAa4yeCcTBO FOPeHUA, HAaNpPUMep, No rasoaHanmsatopy. Mpun Heka-
YECTBEHHOM TFOPEHUM WMAN BO3HWUKHOBEHWM OMACHOW CUTyauUMW HaNafduMK OOJ/IKEH npea-
NPUHATbL COOTBETCTBYIOLME Mepbl ANA UX YCTPAHEHUS;

® [1na obecneyeHusa HaaexHon paboTbl CA®AP 411 Heobxoanmo m3beraTb KOHAEHCALUU U
BbICOKOM BNA*KHOCTU. [Mepes BKAOYEHMEM YCTpoMCcTBa ybeanTecb, YTO OHO AOCTATOYHO CY-
Xoe.
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4.1 O6wme yKasaHus.

4 TexHuuyecKoe obcnyxKuBaHue

TexHunueckoe obcnyKMBaHMe ropenku gosepanTe ob6ydeHHOMY nepcoHany.
Mpwn NCNoNb30BaHMM FOPENKU MPOU3BOANTE CeayoLMe BUAbI TEXHUYECKOTO 06CNYKNBaHUA:
e TO1, BbinonHaemoe 4Yepes 650...750 4acoB MCNONb30BAHMA rOpenKn, Tpygoemrkoctb 0.75
yesl. Yac Uan exemecAayHo.

e TO2, sbinonHaemoe yepes 5000...6000 yacoB MCNO/b30BaHWA TOpPENKU, Tpygoemkoctb 1.5
yes. yac Uam nepeg Hayanom OTOMUTEIbHOrO Ce30Ha.

4.2 MopsaaoK TeXHMYECKOro obCcny»KnBaHMA ropenkn npuseaeH B Tabauue 4.1.

Tabnuuya 4.1 - [Mopa0oK mexHUYecKo20 06CAyHUBAHUA 20PeNKU

CopeprKaHue pabot

TexHuyeckue TpeGOBaHMﬂ

Mpu6opbl U npucno-
cobneHusn

MpumeyaHua

TO1

MpoBepbTe repMeTUYHOCTb CO-
eAMHEHUI pamnbl ra3oBow

OTcyTCcTBME yTEYekK

[a30BbIi MHAMKaATOpP
WM Mbl/IbHaA SMY/IbCUA

BusyanbHo

MposepbTe OTKAOYEHME MOAA-
Yn rasa nNpuM MNoracaHuUM KOH-
TPOMPYEMOrO NAAMEHU Ny-
TEM OTCOeAMHEHWA NpoBOAA
doToAaTUMKA OT KOHTaKTa XT17
moayna T410

y6e,D,VITECb B NoABNAEHUN NNaMeHn

" ero
noracaHuu. NHAaMKauma
ABAPUA Ha sMueBol naHenu

610Ka ynpaBneHus

OTBepTKa

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

MpoBepbTe AaeiicTBue 610KKU-
POBOK TOpEesiKM, B TOM uucne
Mo KOHTPOAMpPYeMbIM napa-
MmeTpam arperata

Fopenka gonxkHa 6710KMpoBaTbCA
npwv yCTaHOBKe LWKasbl pese nos.7
1 8 HUXKe, penie No3. 9 Bblle 3Ha-
YeHui, YKa3aHHbIX B
n.5.2.9

OTBepTKa, MynbTUMETP

Mpoussect nNpPoOBEPKY Mexa-
HM3MOB 4Yepe3 MeHI MyabTa
onepaTopa

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

BusyanbHo

TO2

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

MpoBepbTe HagexkHOCTb 3a- | ConpoTMBAEHME MeXAY MeTanau-
3emsieHuns YeCcKOM HeTOKOoBeAYLLEN HaCTbio U1
MynbTumeTp
3aXKMMOM 3a3emieHun He 6onee
0,1 0m
MpoBsepbTe cobatogeHne 3Ko- | MapameTpbl ONIKHbl  COOTBET- .
hosep A . P P A Mpu HensmeHHOM
nornyeckmux  TpeboBaHW K | cTBOBaTb Tabaumue 1
la3oaHanmsatop TEXHONIOTUM, NPO-
CXKMUFaHUIO rasa, eciu npous-
TECTO-330 BEPKY NPOM3BOAMUTD
BOAW/IUCb U3MEHEHUA B TEXHO-
1paszs3roga
NIOTUU CXUTAHUA rasa
MpoBepbTe  ¢yHKUMOHUPOBaA- | MpoBeguTe TecT Ha repmeTuy-
HWEe KOHTPONA repMeTUYHOCTH HOCTb. ECin KOHTpOANb repmeTny- MNposepbTe ycTa-
HocTM paboTaeT MCNpaBHO, TO HOBKY TO4YeK cpaba-
b P ’ OTsepTKa 4 P

TbIBaHWA pene rasa
P/-016.

MpoBepuTb AeTanu HaxoAAwm-
ecAa B 30He BbICOKOW Temnepa-

TYypbI

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

Kntoun raeyHble, oT-
BEPTKA, LUECTUTPAHHbIN
KoY

Mounctute Punbtp nepepn ra-
30BOM pamnon

OTcyTCcTBME 3arpA3HEeHUA

Kntouu raevHble

Pa3obpatb 1 npo-
[OYTb BO34yXOM




“nPOMA:

5 XapaKTepHble HeucnpPaBHOCTU U MeTOAbl UX YCTPaHEHUA

MepeyeHb BO3MOMKHbIX HEMCNPABHOCTEN U METOAbI UX YCTPaHeHUs npuseaeH B Tabaumue 5.1.

Tabauya 5.1 - MNepeyeHb 803MOXHbIX HeucrnpasgHocmel u MemoOdbl UX ycmpPaHeHUs

Bupa, HencnpaBHoOCTH

Bo3morkHaa npuumnHa

Cnocob ycTpaHeHusn

Mocne unkna BeHTMANA-
LUK He npoucxoaut
PO3XKUT TOPENKN.

HeucnpaBHo ycCTpoiCTBO
TPONS NNAMEHMU.

KOH-

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

3anopHble KnanaHbl He OTKpPbI-
BaloTCA.

MpoBepuTb MCMPABHOCTb KNanaHoB U Le-
nen 3NeKTponMTaHuMA KnanaHos.  [pwu
HEeobXxo4AMMOCTM YCTPaHUTb 06pbIB UK
3aMEHUTb KNanaHbl.

OTCyTCTBYET WMAW HeycToMumBas
NCKpa.

MpoBepuTb MCNpPaBHOCTbL TpaHchopmaTopa
pO3¥Kura, COCTOAHUE Llenei 3neKTponuTa-
HWA, BbICOKOBO/ILTHOrO Kabens, M301ATO-
pOB M MCKpOBOM 3a30p. MpoBepuUTtb Hanu-
Yme UCKPbI NPU BKIHOYEHHOM BEHTUNATOPE
ropesku.

Mocne po3xura ropenkm
WKW NpU Nepexose Ha
OPYrol pexnm ropeHuns
NPOMUCXOANT NoracaHue
naameHu.

HeucnpaBHO yCTPOMCTBO
TPONA NNAMEHMN.

KOH-

MpoBepuTb pPaboToCnocobHOCTL AaTyMKa
KOHTpPOAA nN/1aMeHWn, npu HGOGXO,D,VIMOCTVI
3adMEHUTDb.

MpouncxoanT oTPbIB NAAMEHM.

OTperyaMpoBaTb  COOTHOLLEHME  ras-

BO34YX.

KoHTponnpyemsbie
He B Hopme.

napameTpbl

MpMBECTN KOHTPOIMPYEMbIE MapameTpbl B
HOpMY.

4) HeucnpaBeH 610K ynpasse-
HUA TOPENKON.

OTpeMoHTMpOBaTb WAM 3aMeHUTb 610K
ynpaBAeHUA ropeskom.

MOBbILEHHbIV LIYM BEH-
TMnATopa

HEMCI'IpaBHOCTM B noAWwnnHUKax
Bazla aNeKTpoaABUTraTeENA.

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

nnn
BO3-

OcnabneHo  KpenieHue
HapyweHa peryanpoBka
AYWHOW 3aCNOHKM.

OTperynvMpoBaTb MAW 3aKpenuTb AeTanu
BO3AYLIHOW 3aCNOHKM.

Mynbcauma NnAameHu npu
pO3¥Kure ropenku

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

YCTaHOBUTb pPEKOMEHAYemble 3HauyeHus
[aB/IEHUA ra3a v BO34yxa nepes, ropesikom
1 pa3peKeHns 33 KOT/IOM.

BeHTunATop He nopaet

Tpebyemoe Kom4ecTBo

BO34yXa ANA CHUFAHUA
rasa.

HenpasBunnbHOe BpawieHWe Kone-
Ca BEHTUIATOpPA.

MpoBepuTb MNPaABUALHOCTb MOAKIOYEHUSA
ABUraTena BEHTMAATOPA M Npu Heobxo-
OMMOCTM NMOMEHATb NOC/NeA0BaTe/IbHOCTb

¢as.

HenpasunbHO  OTperyaMpoBaHa
BO3/4YLUHAA 3aC/I0HKa.

OTperyaMpoBaTb BO3AYLIHYIO 3aC/IOHKY B
COOTBETCTBUM C Tabnumuen.

MoBblWeHHOe aaBsieHMe B TOMKe
KOoTAna.

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

He 3anyckaetca anek-
TpoABUraTeib BEHTUAA-
Topa

CpaboTtano TennoBoe pene 3a-
WMTbI.

B3secTn Tennosoe pene.
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6 TlapaHTUiHbIe 06A3aTenbcTBa

rapaHTMﬂ HE PacnpoCTpaHAETCA Ha AEeTaIn, HaXxoaAlWnecCAa B 30HE BbICOKUX TEMNEPATYP (3I'IeK-
TpOA4, KEPaMUKa, OI'OJTOBOK).
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7 YnaKoBKa U TPAHCNOPTUPOBAHUE

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

7.2 KomnnekT NOCTaBKM YKa3aH B nacnoprTe.

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

7.4 TpaHCNOPTMPOBKA YNAaKOBAHHOM rOpeKM BO3MOXKHA 1t06bIM BUAOM TpaHCNopTa.

8 XpaHeHue

8.1 MNpu xpaHEeHUUN ropenkm HeobxoaAnMMo obecneymTb ee COXPAaHHOCTb M 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 NAEHKON UAM APYTMM NOA0OHbIM MaTepuasom AnA
npeaoTBpPaLLEHNA 3arPA3HEHUNA.

8.3 TopenKkun xpaHUTb B 3aKPbITOM NOMELLEHUM NPK TeMmnepaType Bo3ayxa oT mmHyc 30 go natoc 50°C
M OTHOCUTeNbHOW BRaxkHocTu oT 30 go 80%.

8.4 1Mepen, NOCTaHOBKOM Ha A/NTE/IbHOE XPaHEHWE, MPOU3BECTU TEXHUYECcKoe 0bc/y)KMBaHue B
obbeme TO-1 1 TO-2 c nepekoHcepBauuel 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 rOPEIOK B YTUIN3ALMIO, @ TaKKe NpU X yTUAK3aUMn He TpebyeTca

cneumanbHbix mep 6e30nacHOCTH.
10.2 YTuausauum nognexaT Bce BUAbl rOPenokK.
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*-pasmepbl AaHbl 417 CTAaHAAPTHOrO UCMOIHEHUSA, ANA KOPOT-
KodaKeNbHOro M YANMHEHHOTO BapMaHTa pasMepbl yTOUHANTE y

B npovssoauTens;
** - cTyneHYaToe perympoBaHue;
*** _ nnaBHOe perynvpoBaHue.
e rabaputHble pasmepbl (Mm)
D mx | o+ | aa [ B | BB |Cc|cc|o* |E*|F |G |H ]|y |k|L]|m]|N}—Z PIR|W|Y ]|z
min max
EMMA-C0.5-G-0.35** 0.35 739 105 201 281 - 322 635 314 [ 191 | 128 |157 - 220 - M10 | 243 172 208 172 76 409 | 128 -
wn EMMA-CO0.5-G-0.35*** 0.35 747 105 201 281 - 322 645 324 (191 |128 |157 - 220 - M10 | 243 172 208 172 76 440 | 128 -
8 EMMA-C0.5-G-0.5** 0.5 739 105 201 281 - 322 635 314 [ 191 |128 |157 - 220 - M10 | 243 172 208 172 76 409 | 128 -
EMMA-C0.5-G-0.5%** 0.5 747 105 201 281 - 322 645 324 |[191 |128 |157 - 220 - M10 | 243 172 208 172 76 440 | 128 -
EMMA-C1-G-0.6 x40 06 |1055 | 62 |303 [ 304 [622 [345 | 760 | 513 [252 [177 [204 [235 [240 [339 [m10 [269 | 190 | 190 [190 [112 [4s8 [163 | 120
EMMA-C1-G-0.6 x50 06 [1108 | 62 [303 [ 304 [622 [345 | 869 [620 [252 [177 [204 [235 [240 [339 [m10 [269 | 290 [ 190 [190 [112 [4s8 [163 | 120
EMMA-C1-G-0.6 x65 0.6 1094 62 303 304 622 345 914 665 |[252 |177 |204 | 235 |240 (339 [MI10 | 269 190 190 190 (112 (458 (163 | 120
EMMA-C1-G-0.8 x40 08 |1055 | 62 [303 [ 304 [622 [345 | 760 [513 [252 [177 [204 [235 [240 [339 [m10 [269 | 290 | 190 [190 [112 [4s8 [163 | 120
3] EMMA-C1-G-0.8 x50 08 [1108 | 62 [303 [ 304 [622 [345 [ 869 |620 [252 [177 [204 [235 [240 [339 [m10 [269 | 190 | 190 [190 [112 [4s8 |163 | 120
EMMA-C1-G-0.8 x65 0.8 1094 62 303 304 622 345 914 665 |[252 |177 |204 | 235 |240 (339 [MI10 | 269 190 190 190 (112 (458 (163 | 120
EMMA-C1-G-1.0 x40 1.0 1055 62 303 304 622 345 760 513 (252 |177 |204 |235 |240 (339 [MI10 | 269 190 190 190 | 112 (458 | 163 | 120
EMMA-C1-G-1.0 x50 1.0 [1108 | 62 [303 [304 [622 [345 [ 869 [620 [252 [177 [204 [235 [240 [339 [m10 [269 | 190 [ 190 [190 [112 [4s8 163 [ 120
EMMA-C1-G-1.0 x65 1.0 1094 62 303 304 622 345 914 665 |[252 |177 |204 |235 |240 (339 [MI10 | 269 190 190 190 (112 (458 (163 | 120
EMMA-C2-G-1.2 x40 1.2 1083 90 323 340 640 374 820 527 (293 [234 |261 |250 |298 |378 [MI10 | 330 217 233 233 [ 120 |532 | 198 | 150
EMMA-C2-G-1.2 x50 1.2 1136 90 323 340 640 374 925 532 (293 [234 |261 |250 |298 (378 [M10 | 330 217 233 233 | 120 | 532 | 198 | 150
EMMA-C2-G-1.2 x65 1.2 1122 90 323 340 640 374 965 672 (293 [234 |261 |250 |298 |378 [MI10 | 330 217 233 233 [ 120 |532 | 198 | 150
EMMA-C2-G-1.4 x50 1.4 1136 90 323 340 640 374 925 532 (293 [234 |261 |250 |298 (378 [M10 | 330 217 233 233 [ 120 |532 | 198 | 150
S EMMA-C2-G-1.4 x65 14 [1122 [ 90 [323 [340 [640 [374 [ 965 [672 [293 [234 [261 [250 [298 [378 [m10 [330 | 217 [ 233 [233 [120 [532 [198 [ 150
EMMA-C2-G-1.4 x80 14 [1507 [ 90 [323 [340 [640 [374 [ 988 [605 [293 [234 [261 [250 [298 [378 [m10 [330 | 217 [ 233 [233 [120 [532 198 [ 150
EMMA-C2-G-1.8 x50 1.8 1136 90 323 340 640 374 925 527 (293 [234 |261 |250 |298 |378 [M12 | 330 217 233 233 [ 120 |532 | 198 | 150
EMMA-C2-G-1.8 x65 18 [1122 [ 90 [323 [340 [640 [374 [ 965 [532 [293 [234 [261 [250 [298 [378 [m10 [330 | 217 [ 233 [233 [120 [532 [198 [ 150
EMMA-C2-G-1.8 x80 18 [1507 | 90 [323 [340 [640 [374 [ 988 [672 [293 [234 [261 [250 [298 [378 [m10 [330 | 217 [ 233 [233 [120 [532 198 [ 150
EMMA-C3-G-2.1 x50 21 1255 181 432 426 801 376 977 621 |[356 |260 |287 |272 |340 (491 [M12 | 381 250 270 270 | 130 | 660 |221 | 170
EMMA-C3-G-2.1 x65 21 [ 1241 [ 181 [432 [ 426 [s01 [376 [1022 |65 [356 [260 [287 [272 [340 [491 [m12 [381 | 250 | 270 [270 [130 [e60 [221 [170
EMMA-C3-G-2.1 x80 21 [ 1626 | 181 [432 [ 426 [s01 [ 376 [1042 | 686 [356 [260 [287 [272 [340 [491 [m12 [381 | 250 | 270 [270 [130 [e60 |221 [170
EMMA-C3-G-2.4 x50 24 1255 181 432 426 801 376 977 621 |[356 |260 |287 |272 |340 (491 [M12 | 381 250 270 270 | 130 | 660 |221 | 170
8 EMMA-C3-G-2.4 x65 24 1241 181 432 426 801 376 1022 665 |[356 |260 |287 |272 |340 (491 [M12 | 381 250 270 270 | 130 | 660 |221 | 170
EMMA-C3-G-2.4 x80 24 [1626 | 181 [432 [ 426 [s01 [ 376 [1042 | 686 [356 [260 [287 [272 [340 [491 [m12 [381 | 250 | 270 [270 [130 [e60 |221 [170
EMMA-C3-G-2.8 x65 2.8 1241 181 432 426 801 376 977 621 |[356 |260 |287 |272 |340 (491 [M12 | 381 250 270 270 | 130 | 660 |221 | 170
EMMA-C3-G-2.8 x80 2.8 1626 181 432 426 801 376 1022 665 |[356 |260 |287 |272 |340 (491 [M12 | 381 250 270 270 | 130 | 660 |221 | 170
EMMA-C3-G-2.8 x100 28 |1446 | 181 [432 | 426 [s01 [376 [1042 | 686 [356 [260 [287 [272 [340 [491 [m12 [381 [ 250 | 270 [270 [130 [e60 |221 [170
EMMA-C4-G-3.0 x65 3.0 1275 238 455 450 805 388 1075 667 |[403 [268 |295 |399 |360 |492 [M12 |419 280 296 296 | 135 670 | 228 | 180
EMMA-C4-G-3.0 x80 3.0 1660 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-3.0 x100 3.0 |1468 | 238 |455 | 450 [s805 [ 388 [ 1099 | 695 [403 [268 [295 [399 [360 [492 [m12 [4a19 | 280 | 296 [206 [135 [670 |228 | 180
EMMA-C4-G-3.5 x65 35 |1275 [ 238 [455 [ 450 [so0s [ 388 [ 1075 [ 667 [403 [268 [295 [399 [360 [492 [m12 [419 | 280 [ 296 [206 [135 [670 [228 [ 180
8 EMMA-C4-G-3.5 x80 35 1660 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-3.5 x100 35 | 1468 | 238 |455 | 450 [805 | 388 | 1099 | 695 [403 [268 [295 [399 [360 [492 [m12 [419 | 280 | 296 [206 [135 [670 |228 | 180
EMMA-C4-G-4.1 x65 41 1275 | 238 [455 [ 450 [s05 [ 388 [1075 | 667 [403 [268 [295 [399 [360 [492 [ m12 [419 | 280 | 296 [296 [135 [670 [228 | 180
EMMA-C4-G-4.1 x80 4.1 1660 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 x100 41 |1468 | 238 [455 [ 450 [s05 [ 388 [1099 | 695 [403 [268 [295 [399 {360 [492 [m12 [419 | 280 | 206 [296 [135 [670 [228 | 180
EMMA-C5-G-5.2 x65 52 |1468 | 991 [471 [ 641 [971 [ 150 [1354 [709 |418 [364 [370 | 552 [490 [e58 | m14 [ 551 [ 280 [ 390 [390 [121 [979 [297 | 245
EMMA-C5-G-5.2 x80 5.2 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-5.2 x100 5.2 1767 991 471 641 971 150 1378 737 |[418 [364 |370 |552 |490 |658 [M14 |551 280 390 390 |121 | 979 |297 | 245
EMMA-C5-G-6.4 X65 64 |1468 | 991 [471 [ 641 [971 [ 150 [1354 [709 |418 [364 [370 | 552 [490 [e58 | m14 [ 551 | 280 [ 390 [390 [121 [979 [297 | 245
3 EMMA-C5-G-6.4 x80 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-6.4 x100 6.4 1767 991 471 641 971 150 1378 737 |[418 |[364 |370 |552 |490 |658 [M14 |551 280 390 390 |121 | 979 |297 | 245
EMMA-C5-G-8.0 x65 80 |1468 | 991 [471 [ 641 [971 [ 150 [1354 [709 |418 [364 [370 | 552 [490 [e58 | m14 [ 551 | 280 [ 390 [390 [121 [979 [297 | 245
EMMA-C5-G-8.0 x80 8.0 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 x100 8.0 1767 991 471 641 971 150 1378 737 |[418 [364 |370 |552 |490 |658 [M14 |551 280 390 390 |121 | 979 |297 | 245

Fa6apumHele pazmepoi 20pesIOK ABAAIOMCA CIPABOYHLIMU U 3d8UCAM OM KOHCMPYKYUU 2a3080i pamnel
(nocne coznacoeaHus modenu pezynamopos OdeneHus mexdy 3ade000M-u3zzomosumenem U 30Ka34u-
Kom).




NMPUNOXEHUE 2. Anarpammbl TENN0BOU MOLLHOCTU ropenok EMMA.
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Auazpammer paboyux duanazoHoe omobpaxcarom pe3yabmamesl 3a800CKUX UCbIMAHUU U He A8nAlmMcsa
duanazoHamu pe2ynupoeKU YCMAHOB/EHHbIX 20pesoK. paHuybl duazpamm OnucLIBAIOM Mensao08ylo

& MOWHOCMb 8 KPAaliHUX rosiodceHusx rnepemeuwjeHuUs 2071086l C2OPAHUA, KOMopoe 0OHO3HAYHO (hUKCUpY-
emca npu MoHMaxe 20pesnKu ucxoda us onmumusayuu pabomeol 20penKu 6 ycao08usax mennao2udpasauye-
CKUX XapaKmepucmuK mono4Hoii Kamepol nodKAo4aemoz0 060pydoeaHus.
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Anarpammbl TennoBon MowHoCTM ropenok EMMA — MpogonxkeHue MpunoxkeHus 2.
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Auazpammer paboyux duanazoHoe omobpaxcarom pe3yabmamesl 3a800CKUX UCbIMAHUU U He A8nalomMcsa

MOWHOCMb 8 KPAliHUX MoMIOXCeHUSX nepemeuieHuUs 20/108bl C2OPaHUs, Komopoe 0OHO3HAYHO huKcupy-
emca npu MoOHMaxe 20pesnKu ucxoda us onmumusayuu pabomeol 20penKu 8 yca08usax mennao2udpasauye-
CKUX XapaKmepucmuK mono4Holi Kamepbsl nodKao4aemoz0 obopydoeaHus.

i ouanaszoHamu pe2ynupoeKu YyCMAaHOBAEHHbIX 20penoK. [paHuybl Ouazpamm oOnucbIearom mensaoeyro
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Anarpammbl TennoBon MowHoCTM ropenok EMMA — MpogonxkeHue MpunoxkeHus 2.
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Auazpammel paboyux duanazoHoe omobpaxcarom pe3yabmamesl 3a800CKUX UCbIMAHUU U He A8nalmMcsa
duanazoHamu pe2ynuposKU YCMAaHOB/EHHbIX 20pesoK. paHuybl duazpamm oOnucvisalom mensaosyio
MOWHOCMb 8 KpaliHUX rnosioxceHusx nepemeuwjeHuUs 20/108bl C2O0PAHUS, KOMopoe 0OHO3HAYHO (hUKcUpy-
emcsa nIpu MoHMaxce 20peaKu ucxoda u3 onmumusayuu pabomel 20pesnKu 8 ycno8usax menao2udpasauye-
CKUX XapaKkmepucmuk momno4Holi Kamepboi NodkarovYaemo20 ob6opydosaHus.
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NPUNOXEHUE 3. O6wuit BUA ra3oBom pamnbl
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PucyHok MN3.1 — Obwmin BMA rasoBon pamnbl 418 ropenok EMMA C0.5, C1, C2, C3, C4

O603HayeHus:

CoeanHUTENbHaAA apmaTypa ¢ paaHLamm

JpoccenbHana 3acnoHKa cepuu 31

3anopHbIi Knanax

Pene pnasnenua APAM-5 (AKTI)

Pene MMHUMaNbLHOro U MakcMmanbHoro aasnenua PA-016-10
OTBeTHbIN pnaHel,

MpoknaakKa

N O ok WN

MpY MOHTa)Ke ra3oBoi pamnbl HEOBX0AMMO COBNOAATL CeaytoLMe MYHKTbI:

1 Mexpay cocefHMMM KOMMOHEHTaMM YCTaHaBAMBATbL NPOKAAAKY (N03.7), coBMeCcTumyto
C UCNONb3yeMbIM ra3om.

2 3aKpenuTb BCE KOMMOHEHTbl BUHTAMU, CieflyA AaHHOM cxeMe U cobntoaan HyXKHoe
HanpaB/iieHMe NP MOHTAXKE KaXKA0ro afieMeHTa.

3 MNocne MoHTaKa ra3oBow pamnbl HEOH6XO4MMO NPOBECTM TECTUPOBAHME Ha
repMeTMYHOCTb Fa30BOr0 KOHTYPa, COr/lacHO TpeboBaHMI 4eNCTBYOLLMX HOPMATUBOB.

& BHumaHue! lMompe6umento nocmaensemca 6 cO6paHHOM U mecmupoeaHHoOm eude.
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O6wmin BuA razoson pamnol — MpogonkeHue MNpunoxeHua 3.
MK ALy 12

[Toda4a 2a3a Ha cbevy desonacHocmy
[Todaya za3a Ha 3ananbHUK

[Jpubod 3acnonky

MK LSy 3%
[lodaqa za3a Ha zopesky

Lfamyuk dabrexus

Jacnonka pezymupyemas MLy 2 MK Ay 2

PucyHok M3.2 — O6bwmit BUAg rasoBoi pamnbl aaa ropenkn EMMA-C5



PucyHok MN4.1 — lasosasa pamna gna ropenok EMMA-CO,5 ¢ agnucpeKTHbIM peryinpoBaHmnem.

O603Ha4veHuUs:
1 CoeauHuTenbHasa apmaTtypa ¢ pe3bboBbiMU PUTUHTAMMU.
2 Pene mMHMUMaNbHOro n makcmmanbHoro gasnenua PA-016-10.
3 3anopHblit KNanaH.

Tabnunua N4.1
FabaputHble pa3mepbl pamn ana ropenok EMMA-CO0.5 ¢ AUCKpPETHbIM peryinpoBaHMem

0O603HaueHue oy 1 2 A B CL
Pr.01-05.25 25 321 BH14-2 340 237 250
Pr.01-05.32 32 3 25 BH1)a[-1 270 291 256
Pr.01-05.40 40 3rN 50 | BH1%4-0.2 | 400 291 256

mesnbHO nocse €o2aaco8aHuUs 2ab6apumHbIX pa3mepos u modenu pezynamopoe 0daesneHuUs mexcdy 3deo-

j Fa6apumHele pazmepsl pamn A6AAIOMCA CPABOYHbIMU. M320moesieHue pamnbl 8bINOAHAEMCA UCKAYU-
dom-uszomoeumesnem u 3aKa34UKOM.
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FabapuUTHbIN YepTeK razoBoit pamnbl — [pogonkeHue MpunoxeHun 4.
4

B407.170.600.000 P3

PucyHok MN4.2 —Masosana pamna gna ropenok EMMA-CO.5 ¢ nnaBHbIM perynnposaHuem.

O603HayeHus:
1 CoepuHuTenbHaa apmaTypa € pe3bboBbIMU GUTUHTAMMU.
2 Pene mmHMManNbHOro n makcmmanbHoro gasnenua PA-016-10.
3 3anopHblit KNanaH.
4  [IpoccenbHas 3ac/ioHKa cepumn 3IT1.

Tabnuua MN4.2
FabaputHble pasmepbl pamn ana ropenok EMMA-CO0.5 ¢ nnaBHbIM peryampoBaHuem

0O603HauyeHue ay 1 2 A B CL
Pr.01-05.25-01 25 321 BH1A-2 405 155 250
Pr.01-05.32-01 32 3 25 BH124-1 462 206 256
Pr.01-05.40-01 40 3rnso BH1%4-0.2 462 206 256

Fa6apumHele pazmepsl pamn A6AAI0OMCA CPABOYHbIMU. M320moesieHue pamnbl 8bINOAHAEMCA UCKAYU-
mesnbHO nocse €o2aaco8aHUs 2ab6apumHbIX pa3mMepos u mMmodenu pez2ynamopos O0desneHus mexcdy 3aeo-
dom-uszomosumesnem u 3aKa34UKOM.



ﬁ CL

1 PwucyHok 4.3 —a3oBas pamna ansa ropenok EMMA-C1, C2, C3, C4 c nnaBHbIM
perynmposaHuem: 1 - ipoccenbHan 3acnoHKa cepuu 3IT1; 2 - 3anopHbIN KnanaH.

MpaBsoe pacnonoxexune

CRG

Tabnunua M4.3

FabapuTHble pasmepbl pamn ana ropenok EMMA-C1, C2, C3, C4 c nnaBHbIM peryiupoBaHMem

0O603HauyeHue Pacnonox. | AY 1 2 A B CL | CR
B407.170.600.000.040 Cb NleBoe 40 | 3IM 32 | BH1XH-1 640 | 135 | 462 -
B407.170.600.000.040-01 Cb MNpasoe 40 | 3MM 32 | BH1)/H-1 640 | 135 - 462
B407.170.600.000.050 Cb NleBoe 50 | 3rn4o BH2H-1 693 | 135 | 492 -
B407.170.600.000.050-01 Cb MNpasoe 50 | 3rn4o BH2H-1 693 | 135 - 422
B407.170.600.000.065 Cb NleBoe 65 | 350 | BH2):H-1 684 | 250 | 602 -
B407.170.600.000.065-01 Cb MNpasoe 65 | 350 | BH2):H-1 679 | 250 -
B407.170.600.000.080 Cb Jlesoe 80 | 3IMe65 BH3H-1 1064 | 266 | 602 -
B407.170.600.000.080-01 Cb MNpasoe 80 | 3IMe65 BH3H-1 1064 | 266 - 502
B407.170.600.000.100 Cb Jlesoe 100 | 3rn 8o BH4H-1 878 | 266 | 602 -
B407.170.600.000.100-01 Cb MNpasoe 100 | 3rn 8o BH4H-1 878 | 266 - 550

menbHO nocse co2AacoeaHus 2a6apumHbIXx pasmepos u modenu pezynamopoe 0aeneHus mexicdy 3aeo-

j Fa6apumHele pazmepsl pamn A6A9I0MCA CMPABOYHbIMU. M320moesieHuUe pamnbl 8bINMOAHAEMCA UCKAYU-

dom-u3zomosumesiem U 3aKA34YUKOM.
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FabapuUTHbIN YepTeK razoBoit pamnbl — [pogonkeHue MpunoxeHun 4.

PucyHok MN4.4 —lasosana pamna gna ropenok EMMA-CS ¢ nnhaBHbIM peryampoBaHuem.

Tabnuua N4.4
FabapuTHble pasmepbl pamn anA ropenok EMMA-C5 ¢ nhaBHbIM peryiMposaHuem

0O603HauyeHue Pacnonox. ay 1 2 A B CR CL
- Mpasoe 80 | 3rMmes5 | BH3H-1 -
- JleBoe 80 | 3rMe5 | BH3H-1 -
B407.800.401.000 Cb Mpasoe 100 | 3rn 80 | BH4H-1 | 1157 | 590 | 845 -
B407.800.401.000-01 Cb JNleBoe 100 | 3rn 80 | BH4H-1 | 1157 | 590 | - 1226

menbHO Nocse co2AacoeaHus 2a6apumHbIX pasmepos u modenu pezynamopoe 0aeneHus mexicdy 3aeo-

i Fa6apumHele pasmepol pamn A6AAOMCA CNPABOYHLIMU. M320moeaeHuUe pamMbl 6bINOAHAEMCA UCKAIOYU-
dom-uzzomosumenem u 3aKa34UKoMm.



MPUNOXEHUE 5. N'paduKu pacueta npucoeaUHUTENbHOIO AAaBNEHUA rasa
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Fpaghuku 3asucumocmu nepenada dasseHUs om pacxood 2a3d 8 pamne A8/AAMCA CPA8oYHbIMU U Mony-
YeHbl M0 pe3ynbmamam 3a800CKuUx ucnoimaHuii. KoppekmHoiili nod6op pamnel 803MOMEH UCKAKOYU-
mesibHO Nocse co2aAaco8aHUs modenu peaynamopos 0assneHuUs U huuyecKux XxapaKkmepucmuK monaus-
HO20 2a3a Me}(0y 3a8000M-U320mosumesiemM U 3aKa34UKOM.
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lpaduKmM pacuyeta NpUcoeaNHUTENbHOIO AaBneHuA rasa — [NpoagonxkeHue MNpunoxeHus 5.
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Ipacuku 3asucumocmu nepenada AaeneHuUs om pacxodda 2a3a 6 pamne A6AIOMCA CAPASOYHLIMU U 0AY-

& YeHbl Mo pe3ynbmamam 3ae00ckux ucnvimanuii. KoppekmHoiii nod6op pamnol 803MOMEH UCKAIOYU-
menbHO nocne co2AacoeaHus mooenu peaynamopos 0aeseHUA U Pu3UYECKUX XapaKmepucmuK monaue-
HO20 2a3a Mex<0y 3a06000M-U320mosumesnem U 3aKa34UKOM.




lpaduKmM pacyeta NpUcoeaNHUTENBHOTO AaBneHua rasa — lNpogonxkeHue MNpunoxeHus 5.

EMMA C5-5.2-G EMMA C5-6.4-G
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EMMA C5-8.0-G

Ipachuku 3aeucumocmu nepenada daeneHus om pacxodd 2a3d 8 pamne A6A70MCA CAPABOYHLIMU U 110Y-
YeHbl Mo pe3ynomamam 3ae00ckux ucnvimanuii. Koppekmuolii nod6op pamnol 803MOMEH UCKAIOYU-
menbHO nocne co2nacoeaHus moodenu pe2ynamopoe 0aeseHUsA U huaudecKux XxapaKkmepucmuk monaue-
HO20 2a3a Mex0dy 306000M-U320mosumenem U 3aKa34UKOM.
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Cxema BHeWHUX nogKatoueHnm — MNpogonkenue MNpunoxkeHusa 6.
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NPUNOXEHUE 8. Cxema coeguHeHuit moayna T410
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PucyHok MN8.1 — Cxema aneKkTpuyecKmx coeamHeHnii ropenkn EMMA-CO.5, C1, C2, C3, C4 Ha 6ase
CADAP-410.
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NPUNOXEHUE 9. PacnonoxkeHue kKnemm moayna pacwmpeHna CA®AP-T410
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e
8‘ PacnonoxeHue knemm moayna pacwmnpenHmna CAGAP-T410 — MNMpoagonxkeHue MpunoxkeHns 9.
=
E Tabnnua N8.1
~ O603HauyeHue U onucaHue pasbemoB moayna pacwmpeHmna CAGAP-T410
g Pa3bem KoHTaKTbl, Ha3HayeHue
Pasbem nutaHua TepmumHana
XT11 1-+24B
2—- -24B

1,2 — BXoA4 ynpaBaeHMA BKAOYEHNEM FrOpesikKU, KOHTaKTbl Pa3OMKHYTbI —
BbIK/1IO4E€HO, 3aMKHYTbl — BK/TIOYEHO

XT12
3, 4 — Bx0A, ynpaBaeHMe — MOLHOCTb +
5, 4 — BxoA, ynpaBaeHmne — MOLWHOCTb -
XT13 f‘asbem ON5 NOAK/MOYEHMA OPraHOB YNpaB/eHUA Ha NepeaHeit NnaHenu Wrada ynpasneHua
ropesnkom
1, 2 — Bxoa, aBapuA KoTna
3, 4 — BbIXOA, aBapuUA ropenku
XT14 5, 6 — paboTa ropenku
7, 8 — peseps
9 — Bxoa, 4-20MA pgaBneHue TonMBa
10 - peseps, GND
XT15 1, 2 — BX0A, KOHTAKT pene poTogatymka
XT16 1, 2 — Bxog4, pene Bo3ayxa
XT17 1 —Bxoga, oTOoAaTUMK
Pasbem nutaHmna 230B
XT18 1-8xoa, dpaza

2 — BX0A4, HeWTpab

3 —BX0g, 3a3emsieHne

Pasbem ynpasneHua nyckatenem

XT21 1, 2 —BX04, CMTHAAN OT TENNOBOrO pesie NycKaTena ABUratena BEHTUAATOpPA
3, 4 — BbIXOA, YNpaBAeHME BKAOYEHUE 3. ABUraTENA BEHTUNATOPA FOPENKn
1 - Bbixoa, ¢asa MBH

XT22 2 — BbIXoa, HelTpanb NBH

3 — BbIX0A, 3a3emJ/ieHne

Pasbem gns nogKatoyYeHns rasoBoi pamnbl

1, 2 — BbIX0O4, TON/IMBHbIM KnanaHa Nel

3, 4 — BbIX04, TON/MBHbIM KnanaH Ne2

5, 6 — BbIXOA, TONAMBHbIM KnanaH Ne3

X123 7, 8 — BbIXx0A, NUTaHMe =24B
9, — BXOA, MWH. laB/eHNeE ra3a B MarncTpanu
10 — BXOA, MAKC. AaBNEHUA ra3a B MarucTpanum
11, 12 — Bxoa, pene repmeTUYHOCTH
Pa3bem pe3epBHOro NpMBoAa 3aC/IOHKU
1 —BbIx0oA4, HENTpanb
XT24 2 —Bbixoa, ¢pasa 5
3 — BbIxoa, 06w mnit
4 — BbIxog, ynpasnaeHue 4-20mA
5 — BX0A, NONOXKEHWE 3aCNOHKN
Pasbem npuBoaa 3ac/OHKKM BO3AyXa
1 - BbIXx0oA4, HENTPaANb
XT25 2 —BbIXog, ¢asa

3 — BbIxoa, 06LWMit

4 — BbIxog, ynpasnaeHue 4-20mA
5 — BXx0A, NONOXKEHUE 3aCNOHKN
Pasbem nokanbHoOWM cetu

XT26 1 — nnHua A nutepdeica RS485
2 — nnHuAa B nntepdeitca RS485




NMPUNOXKEHUE 9. Kapta peructpos Modbus

Input pernctpbl (state)

Agnpec

dec

hex

Tun

Pasmep

OnucaHue

0x0000

uintl6

CocTosiHMe ropenku:

0.bnokunposka,

1.0ctaHoBAEH,

2.YCcTaHOBKA 3aC/IOHOK,

3.BeHtnnaums,

4.MNMpoBepKa OTCEYHOro KnanaHa,
5.3anonHeHne meXknanaHHOro NPOCTPaHCTBa,
6.MNpoBepKa pabounx KnanaHos.,
7.Po3xKur,

8.CTabnnumsauma nnameHu 3anasbHUKa,
9.cTabmnunsauma n1ameHu ropesnku,
10.TopeHue,

11.MpoaysKa

12.ABapuitHaa BeHTUAAUMA

0x0001

uintlé

Kog 610KMpoBKU:

0.HeT 610KMpPOBKM,
1.6nokuposka no Modbus,
2.3anMnaHune pene BO3ayxa,
3.Het pgaBneHua so3ayxa,
4.J1oxkHOoe nnams,

5.HeTt nnameHu ropenku,
6.M3K1 HerepmeTnyeH,

7.Het 3anonHeHus,
8.Paboume knanaHbl HeMcnpasHbI,
9.[laBneHue rasa HU3Koe,
10.[aBneHue rasa BbICOKOE,
11.07Ka3 6/10Ka pacmpeHus,
12.BHewHAA aBapmsa,
13.07Ka3 3aC/I0HKKN BO3AYXa,
14.07Ka3 3ac/I0HKM rasa,
15.HeT nhameHu 3ananbHUKa

0x0002

uintl6

O6paTHbIl71 OTCYET BPEMEHMU TEKYLLENO COCTOAHUA, CEK

0x0004

uint64

Tekylme gaTta n spema. MpeacrasnseT coboli uenoe
YnCNo, XpaHaALLEee KOANYECTBO MUANCEKYHA, Npollea-
wux ¢ 01.01.0001 00:00:00

0x0008

uint32

HakonneHHoe Bpems ropenku B paboTe, yac

10

0x000A

float

N

TeKyLwee nonoxeHne 3ac/IOHKM rasa, %

12

0x000C

float

TeKyLwee nonoxeHne 3ac/IOHKM BO34yXa, %
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Cxema BHeLWHUX nogkatoveHnmn — MNpogonkeHme Mpunoxkenuma 10.

Holding perucTpsbi (cfg)

Appec
dec hex

Tun Pasmep OnucaHue

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

0 0x0000 uintl6 1 Bpemsa BeHTUAALMM, CEK

1 0x0001 uintl16 1 Bpemsn aBapuIHON BEHTUNALMM, CEK

2 0x0001 uintl6 1 Bpema npoBepKM OTCEYHOro KaanaHa, Cek

3 0x0003 uintl6 1 Bpems 3anonHeHus, cek

4 0x0004 uintl6 1 Bpems npoBepKn paboumx KnanaHoB, cek

5 0x0005 uintl6 1 Bpema VMBH nepepg nogxunrom, cek

6 0x0006 uintl6 1 Bpema MBH nocne noaxura, cek

7 0x0007 uintl6 1 Bpemsa ctabuamsaumm nnameHu 3ananbHUKa, CeK

8 0x0008 uintl6 1 Bpemsa ctabuamsaumm nnameHu ropesiku, cek

9 0x0009 uintl6 1 YcTaBKa MOLLHOCTU ropeHua, %

10 0x000A uint16 1 3afeprKKa Ha cpabaTbiBaHME aBapumM NO OTCYTCTBUIO
OaBneHus Bo3ayxa, Cek

11 0x000B uintl6 1 MonoxeHune 3aC/IOHKK BO3AyXa Npu BEHTUASAUMUN, %

12 0x000C uintl6 1 MonoxeHune 3aCIOHKKU BO3Ayxa Npu po3xure, %

13 0x000D uintl6 1 MonoxeHune 3aC/IOHKKU rasa npu posxure, %

HacTtpoiku anroputma:

0. 0 — Het 3ananbHMKa, 1 — ecTb 3ananbHUK;

1.0—HeT AKT, 1 —ecTb AKT;

2-3.Pene gasneHune rasa HM3Koe: 0 — HeT, 1 — HOpmasibHO
14 0x000E uint32 2 Pa3OMKHYTOE, 2 — HOPMaJ/IbHO 3aMKHYTOE;

4-5. Pene pasneHune rasa Bbicokoe: 0 — HeT, 1 — HOp-
MaJsIbHO Pa3OMKHYTOE, 2 — HOPMaJIbHO 3aMKHyTOES
6-7.KoHTpoab nnamenun 0 — pasgenbHbiin, 1- poToAaTUMK,
2 — KOHTPO/IbHbIN 3/1EKTPOS,

16 0x0010 uintl6 1 Agpec Modbus gns nopta RS485-1. 1-247

CkopocTb nopta RS485-1.
0. 4800

1. 9600

2.19200

3.57600

4.115200

17 0x0011 uintl6 1

BUT KOHTpoAns YeTHocTu nopTta RS485-1.
0. Hert

1. YeTHoCTb

2. HeyeTHOCTb

18 0x0012 uintl6é 1

Cton-6utos nopTta RS485-1.
0. 1 cTon-6mT

19 0x0013 uintl6 1 1.2 cron-6ura
2.1.5 cton-buta
20 0x0014 uintl6 1 Bpemsa noaHOro xo4a 3acNoHKM rasa, cek
21 0x0015 uintl6 1 Bpemsa noaHOro xoaa 3acNoHKM BO34yXa, CeK
uintl6 KomaHpabl KoHTpoanepy. JaHHbI peructp npegHasHa-
YyeH TONbKO AnAa 3anucu. MNpun YTeHUM Bcerga
2048 0x0800 1 CYUTBLIBAETCA HyNeBoe 3HaveHure. Kaxablii 6UT peructpa

OTBEYAET 32 OAHY U3 KOMaHA KOHTpoAanepy. but:
0. MogaTtb KomaHay .bnokmposka no modbus.
1. NogaTtb KomaHay .Pa3bnokuposKa (Copoc aBapum).




NMPUNOMKEHUE 11. Cxembl CTYyNEHYaTOro peryinpoBaHusa

m
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-l
L
—
SF ™
1 XT1-1 LENb LENb XT1-2|
1 Bxoa K3 (UVF-010) z Peaeps 15
2 Peseps g Peaeps 16 34 24|14 = 7
3 Peseps N Peaeps 17
K2
4 4 Bxog P sozayxa g Pesepe 18 -
5 5 AucT. kHonka 8. Pezepe 19 = E‘ L 27 N
6. 6. WHA. 6noKWpoBKKM g Mutanue 220B, gpazal | 20 —20-L 1 20-L - T
; 7 p & Mutanue 220B, uyne N | 21 22;__: Y iﬂ “"CTOM /| PABOTA"
. 8 | MBH (Mckpa) 2208, nyns N 22 SA1 i| - SA1 | XBSAD21
= 9. | Knanau Nei u Ne3 2208, wynb N 23 23N g
10 10 | Knanan Nez 2208, nyne N 24 24N _F N
1 11 HP 2208, nyne N 25 25N _ , \ <
12 26-N 1%
12 yxa H3 220B, vyne N 26 —i
27N T1 8
13 220B, wyne N 27 28N a - |
14 Pezeps 2208, nyne N 28 é ! ‘ 'BNOKW POBKA“"I'IYCK pp—
| HL1 SB1
- - PE—L 22-N 220V =
S| 3 9 VBH
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.-......................
XTS1-1- HkHUA Apyc knemm || fsfjs|m|s|fwjs]=fs]s

XTS1-2 - BepxHun sApyc knemm XTS2 XTS4

PucyHok M11.1 — Cxema wkada ynpaBneHua ropenkn razosor EMMA-C-05-01
Cxema perynupoBaHus — 1 ctyneHyaTtasa (MPAr0-200-220).

Ob603HayeHus:

. Pene K1-SCHRACK RT424730+RT78726+PTML0730

. Pene K2 - Finder 55.33.8.230.0040 + SMA 94.03

. Mepekntovatenb SA1 - XB5AD21

. Tymbnep SA2 - T1 (T2, T3)

. KHonka SB1 - PBS-26B (OFF-ON)

. ABTomart po3xura SF tmna MNMPAT0-200-220.

. Knemmbl 2-x apycHble XTS1 tmna UKK3-2,5-13 wr.

. XTS2 Ne27 tmna UK5 HESI ¢ npegoxpaHutenem 6,3 A.
. Knemmbi XTS3 Ne28-Ne31 tuna AVK-4 - 4 wr.

10. UngmkaTop HL1 - namna Ha 220 B kKpacHasa D=16 mm.
11. Wkadp MPOBEHTO NIES 30x20x15.
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PucyHok MN11.2 — Cxema wkKada ynpasneHus ropenku rasosor EMMA-C-05-02

Cxema perynmpoBaHus -2-x ctynenyatan (CAGAP-201-220).
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PucyHok M11.3 — Cxema aneKkTpuyecknx coegmHeHunii ropenkm EMMA-C0.5-02 Ha 6a3e CADPAP-201-
220.
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MPUNOXEHUE 12. PacyeT mexKKnanaHHbIX 06bemosB
Tabnunua M12.1

PacueT meXK/lanaHHbIX 06bemoB A1 060CHOBAHUA KOHTPO/IA repMeTUYHOCTU 3aN0PHOM
apmartypbl B coctaBe ropenok EMMA
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0O6bem rasa mexx-
Tunopasmep MousHocrs Pacxop rasa K/NlanaHHbIX gony- D -
ropenkKm, 3 M Pamna MeKK/1anaHHbIA
ropenku MBT m°/uac CTUMbI , (AV ) i
(Avme)mman ,q)r M Mexknan. aly
Ay40 0.0002
0.6 60 0.049 Ay50 0.0004
Ay65 0.0006
Ay40 0.0002
EMMA-C1 0.8 80 0.066 Ay50 0.0004
Ly65 0.0006
Ay40 0.0002
1.0 100 0.083 Ay50 0.0004
Ly65 0.0006
[y40 0.0002
1.2 120 0.049 [y50 0.0004
[y65 0.0006
[y50 0.0004
EMMA-C2 1.4 140 0.066 [y65 0.0006
[y80 0.0010
[y50 0.0004
1.8 180 0.083 [y65 0.0006
[y80 0.0010
Ay50 0.0004
2.1 210 0.049 Ly65 0.0006
Ay80 0.0010
Ay50 0.0004
EMMA-C3 2.4 240 0.066 Ay65 0.0006
Ay80 0.0010
Ay65 0.0006
2.8 280 0.083 Ay80 0.001
Oy100 0.0016
Ay65 0.0006
3.0 300 0.049 [y80 0.001
Ay100 0.0016
Ay65 0.0006
EMMA-C4 3.5 350 0.066 [y80 0.001
Ay100 0.0016
[y65 0.0006
4.1 410 0.083 [y80 0.001
Ay100 0.0016
Ay65 0.0006
5.2 520 0.049 Ay80 0.001
Ay100 0.0016
Ay65 0.0006
EMMA-C5 6.4 640 0.066 Ay80 0.001
Ay100 0.0016
Ay65 0.0006
8.0 800 0.083 Ay80 0.001
Oy100 0.0016




Buageodpunnbm no HacTpoike n o6cnyKmsaHuio

Npepnaraem 03HaKOMMUTBLCA C Bnaeoduabmom no

0COOEHHOCTAM M HacTpPOiKe 610YHbIX ropenok
EMMA. B punbme npepgcrassieHbl nowarosasn
HaCTPOMKa ropesiku U peLueHmne OCHOBHbIX Npobaem
npu aKcnayatTayuu.

https://disk.yandex.ru/i/si9P7FzhH4AI0Q

000 «HNM NPOMA» opraHmM3yeT eXerogHble npakTtuyeckue oby-
yauwme cemmHapbl. Ana 3annMcm Ha ceMUHap 3BOHUTE MO TeA.
(843) 278-25-28


https://disk.yandex.ru/i/si9P7FzhH4AIOQ

