ITo BompocaM IpoAak U MOAICPIKKH 00paranTecs:

Acrana +7(7172)727-132; Bonrorpan (844)278-03-48; Boponex (473)204-51-73;
ExarepunOypr (343)384-55-89; Kazans (843)206-01-48; Kpacromap (861)203-40-90;
Kpacnospck (391)204-63-61; Mocksa (495)268-04-70; Huxanit Horopon (831)429-08-12;
Hosocubupck (383)227-86-73; Pocros-na-/lony (863)308-18-15; Camapa (846)206-03-16;
Cankr-IletepOypr (812)309-46-40; Caparos (845)249-38-78; Yda (347)229-48-12
Enuneiii anpec: srp@nt-rt.ru
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PykoBoacTBO 10 »sKcmlyaTanuu (B JajbHEHIIEM PYKOBOJICTBO) SIBIISETCS
TOKYMEHTOM, B KOTOPOM ITPEACTABIICHBI CBEICHUSI O TEXHUYECKUX XAPAKTEPUCTUKAX, O
COCTaBE u MIPUHIINATIC paboThI MOU(DUKAITUN KCVY-5BM-M-X-41
MOJIEPHU3UPOBAHHOTO KOMILIEKTa cpeacTB ynpasieHuss KCY-3BM-M (B ganbHeiiiem
KOMIUJIEKTa), a TakKe WHCTPYKTUBHbIE MaTepuaibl 1o dKciutyatauuu. [Ipum
WCTIOJB30BAaHUM HACTOAIIETO PYKOBOJACTBA CIEAYET JOMOJHUTENBHO IOJIb30BATHCS
AKCIUTYyaTallMOHHBIMU Y HOPMATUBHBIMU JIOKYMEHTaMH, Ha KOTOPBIEC AAIOTCS CCHUIKU B
HACTOSAIIEM PYKOBOJICTBE.

Kommnexkr  coorBerctByer  TVY311-00225555.028-95 wu  TpeboBaHUsIM
rOCYJIapCTBEHHBIX CTaH/IapTOB.

K  »skcrulyaranuu — KOMIUIEKTa — JIOMYCKAeTCS  MEPCOHAN,  MMEIOMIMiA
KBATM(PUKAIUOHHYIO TPYIITY M0 TEXHHUKE Oe3omacHocT He Huxe 1.

I. OIINCAHUE U PABOTA
1.1 Ha3nauyenue u3aeaust

1.1.1 Monuduxanus KOMIUIEKTa NpeAHa3Hau€Ha JUIsd YIpaBieHUs paboOTOW OAHO-
TOPEJIOYHBIX BOJOIPEWHBIX WJIM MAapOBBIX KOTJIOB (APYTHUX TEIJIOArperaTos),
paboTaronMx Ha KUAKOM ToruinBe ¢ ropenkamu tuna JKBJI win aHanoruyHeIMu.
Moaudukanuss KoMIUIeKTa oOecreurBaeT paboTy KOTJIOB 0€3 IMOCTOSIHHOTO
MPUCYTCTBHS MEPCOHANA.

1.1.2 Monudukanus KOMIUIEKTa BBITYCKA€TCS HECKOJbKUX HCIIOJHEHUH, C y4EeTOM
THUIIA UCTIOJIB3YEMOTO KOTJIA.

HcnomHaenns paznuyaroTcs 0 BUAY TEIUIOHOCUTENS: BOJAOTPENHBIN WIM NapOBOU
KOTEJI, a TAKXKE 10 TUIY KOTJa: KOTeJ, padOTaIOIINI MO/ JaBICHUEM B TOIKE WX O]
pa3peKEHUEM.

PacmmdpoBka 0603HaueHUS] MOIU(PHUKALIMN KOMILJIEKTA:

KCY-2BM-M-XK-4n-X-X

| JLILs1 pa6()"l,‘bl Ha JKUJKOM TOIIINBE,

¢ (pyHKIMEN HeTBHIPEXIIO3UIIMOHHOTO peryin-
pPOBaHUsI MOIIIHOCTH NOPEHUS;

B- ju1st paboThl ¢ BOJIOrpeUHBIMM KOTJIAMU;
I1- nnst paboOThI ¢ MApOBBLIMU KOTIAMU;

L JI- an1st KOTII0B, pabOTAIONIUX 110/ IaBJICHHUEM;
P- i1 koo, paborarouux 1o pa3peiKeHU-
eM;

[Ipumep ycinoBHOTo 0003HAYECHHUS:
KCY-25BM-M-X-4n-B-/I - KOMIIIEKT CPEACTB yIIPaBIICHHUS, IPEIHA3HAYECHHbBIN
1utst paboThl ¢ ropenkoit JKBJI (KuaKoTOIITMBHOM) Ha BOJIOTPEHHOM KOTJIE,
paboTarolieM Mo JaBJIeHUEM B TOTIKE, U 00€CTIeUNBAIONIUHN YEThIPEXITO3ULIMOHHOE
pEryJIupoOBaHrE MOLUTHOCTH.



1.1.3 VYcioBus sKCITyaTaluu:

- TeMmIeparypa OKpy»xaruiero Bosayxa ot 5 10 50°C;

- OTHOCHUTEJIbHAS BIAXHOCTh Bo3ayxa oT 30 go 80%;

- BuOpanus ¢ yactorou ot 5 10 251 11 m amrmmutygoi a0 0,1mwm;
BHEIIHUE TMoOcTOsiHHOe U mepemMeHHoe (50 wmm  60)['1 mMarHuTHBIE TOJIA
HaIpsHKEHHOCTHIO 710 400A/Mm;

- atMocdepnoe nasnenue ot 84 1o 106,7I1a (ot 630 1o 800MM pT.CT.);

- BbICOTa HaJ ypoBHEM Mops 10 1000M;
MMOMEIICHUE 3aKPhITOC KaMHWTAIbHOE 0€3 PEe3KUX HM3MCHCHHHA TeMIIepaTypbl U
nomnajaHusi OphI3r, HEB3PHIBOOMACHOE M HE COJepXKaliee B BO3JyXe MpUMeEceit

arpeCCUBHBIX BEIECTB.
1.2 TexHu4ecKkHe XapaKTePUCTHKHU

1.2.1 KomruiekT oOecrieduBaeT JiBa pekuma yrnpaBieHUsI KOTIOM:

a) aBTOHOMHBI;

0) ¢ BEpXHEro YPOBHSI HEpApXUU yIpaBIEHUS (C JUCTIETUEPCKOTO MYHKTA, OT
OOILIEKOTEIBHOr0 YIPABISAIOIIET0 YCTPOMCTBA, PEryJsiTOpa TEMIIEPAaTypbl) 4depes
Osiok ympaBiieHus (B nanbHeimem BY), ucnonb3ys curHaibl AUCTAHIIMOHHOTO
YIOPaBJICHUS WIHA CTaHJApTHBIA nHTEpdeiic RS-485.

1.2.2 B o0oux pexumax yrnpapJIeHUS] KOMIUIEKT 00€CTICYMBAET BBIMOJHECHUE
CHEAYIOMMNX (PYyHKIIHIM:

a) aBTOMATHUYECKUU MTyCK U OCTAHOB KOTJIA;

0) aBapuiiHyl0  3alUTy, OOECIEUMBAIONIYI0 OCTaHOB KOTJIa  IIpH
BO3HUKHOBEHUW aBAPUUHBIX CHUTYyallUd, TMEPEUYUCICHHBIX B Ta0J.2, BKIIOYCHHE
3BYKOBOI'0 CUTHAJIa U 3alIOMUHAHUE IEPBONPUYNHBI OCTAHOBA;

B) aBTOMAaTUYECKOE PEryJHUPOBAHHUE MPOU3BOAUTEILHOCTH:

- YETBIPEXITO3UIIMOHHOE I BOJIOTPENHBIX KOTJIOB;

- JIBYXITO3MIIMOHHOE I MApOBBIX KOTJIOB CO CTYNEHYaThIM H3MEHEHUEM
MOIIIHOCTH TIPU TEPEXOJie U3 PEeKUMa ‘‘Malloro TOPEHHUs” B PEXHUM ‘‘OO0JIBIIOTO
ropeHus’” 1 00paTHO.

[Ipy YeTHIPEXTO3UIIMOHHOM PETYJIMPOBAHUHM OOECTICYMBACTCS PEKUM
OXXHMJIaHUS, KOTJa MpU MPEBBILIEHUH KOHTPOJIUPYEMOTO I[apaMeTpa CBBIIIE
YCTAHOBJICHHOTO 3HAY€HHsI B IMOJOKEHUM TOPEIKH ‘‘Majblii OroHb~, TOpeJKa
ABTOMATHUYECKHA BBIKIIIOYAETCS, a MPU CHUKEHHH KOHTPOJIUPYEMOro MapameTrpa
HUKE YCTAHOBJIEHHOTO 3HAYEHUS, MPOUCXOJIUT ABTOMATUYECKHUM IYCK TOPENKH C
COOJII0JIEHHEM TTOJIHOM TTPOrPaMMBI ITyCKa.

ABTOMATHYECKOE  pEryJMpOBaHUE TeMrepaTypbl BOJIbI MOXET
OCYUIECTBIISTHCA:

- B pEXHUME CTaOMIM3alMU TEMIIEpaTyphl BOJIbI;

- B peXuMe paboThl MO OTONUTEIBHOMY TpauKy ¢ KOPPEKTHUPOBKOH IO
TeMmIiepaType “o0paTHOI” BOAbI U BPEMEHHOU KOPPEKTUPOBKOM C BEPXHETO YPOBHS
WM BHEIIHETO YCTPOMCTBA UMEIOLIET0 HHTEPQEIIC.

') aBTOMaTU4ecKasi CTaOWIM3aIus pa3pexeHus (11 KOTJIOB C TITroW), 3aKOH



PEryJIupOBaHMs - MO3ULIMOHHBII;
1) aBBTOMAaTHUYECKOE TMOJAJIEpKAHUE YpPOBHA B

onbl B Oapabane koTia (mis

MapOBBIX KOTJIOB), 3aKOH PErYJIUPOBAHMS - TIO3ULIMOHHBII;

€) aBTOMaTHYECKOE MOJAJIEp)KaHUE TeMIepaTypbl Ma3zyTa (Ipy MCIOJIb30BAaHUU
Ma3yTHBIX T'OPEJIOK), 3aKOH PETrYJIMPOBAaHUSA - TO3ULIMOHHBIN;

) MHQOPMALIMOHHYIO CBSI3b M CBSI3b IO YIPABICHUIO C BEPXHUM YPOBHEM
yIpaBIEHUS IO MHOTOTIPOBOTHOM JTMHUH CBSI3U B 00BEME MPEAYCMOTPEHHOM B Ta01.3.

Tabmura 2.

HapaMeTp, COCTOAHUC aBTOMATU3UPOBAHHOT'O KOTJIA, 110
KOTOPBIM OCYIICCTBIIACTCA 3allliTa 1 CUTHAJIM3alusl

Hannuce y cBeTOBOro MHAMKATOpa
bY

ABapuiiHasi 3alIIUTA ¥ CUTHAJTU3ALMA

IBeT HHAMKATOPA KPACHBIN

1 .JlaBlieHHE TOILUIMBA HU3KOE

AdBJICHHC TOIIJIMBA HU3KOC

2.JlaBiieHHE TOIUIMBA BBICOKOE

ABJICHHC TOIIJIMBA BBICOKOC

3./laBneHue B TONKE BHICOKOE (B3PBIB I'a30B B TOTIKE)

ABJICHHUC B TOIIKC BEICOKOC

4.JlaByieHre BO3ayxa HU3KOE

ABJICHHC BO31yXa HU3KOC

S.PaSDG)KeHI/Ie B TOIIKC WJIH 34 KOTJIOM HHU3KOC

Pa3pe>KeHHe HU3KOC

6./lpiMocoC He paboTaeT

BIMOCOC HC pa60TaeT

7. Temneparypa Ma3yTa HU3Kas

Temneparypa Ma3zyTa HU3Kasl.

8.001eKoTeNbHBIE TapaMeTpbl HE B HOpME (IepeueHb
KOHTPOJIUPYEMBIX I1apaMETPOB YCTaHABIMBAETCS IPOCKTOM|
KOTEJILHOI)

IABapusi B KOTEJIbHOI

0.11mamMs ropesku OTCYTCTBYET

Het nmnamenu

10. TemmnepaTypa BOABI 32 KOTJIOM JIJIsl BOAOTPEHHBIX KOTJIOB
VUTH JTABJICHHE T1apa JUIsl TAPOBBIX KOTJIOB BHICOKHE

TeMnepaTypa BOJBI BBICOKAsA
I[aBJ'IeHI/Ie I1apa BBICOKOC

11. JlaBieHne BOABI A1 BOAOTPEMHBIX KOTJIOB WIM YPOBEHb
BOJIbI JUIsl IAPOBBIX KOTJIOB HU3KHE

ABJICHHMC BOJbI HU3KOC

YpOBEHb BOJIbI HU3KUI

12. JlaBneHue BOIbI JJi BOJOTPEHHBIX KOTJIOB WJIM YPOBEHb
BOJIbI [I/Isl TIAPOBBIX KOTJIOB BBICOKHE

ABJICHHMEC BOJbI BLICOKOC

'YpOBEHBb BOJIbl BBICOKHI

HpenynpeunTeanaﬂ CUTHAJIU3aN A

IBeT MHAMKATOPA KEJThIH

1 .TemmnepaTypa yXoasuiux JIbIMOBBIX I'a30B MTOBBIIICHA

BHIMAHUE! Temnepartypal
JIBIMOBBIX I'a30B ITOBBIIIICHA

2.YpoBeHb BOJIbI B 0apabaHe MapoBOTo KOTJIA OMYCTHIICS HUXKe
HVDKHETO PETYJIIMPYEMOI0 YPOBHS

HroxkHnii  perynmpyemsld  ypOBEHb
BOJIBI.

3.YpoBeHb BojibI B OapabaHe MapoBOro KOTJIA MOJHSIICS BBILIE
BEPXHETO PETYJIUPYEMOrO YPOBHS

BepxHuil peryinupyeMmslii  ypOBEHb
BOJIBI

4.J1o mycka koTia (rmocJje 1mojia4y NUTaHus Ha KOMILUIEKT)
- YpOBEHb BOJIbI B OapabaHe WM JaBJICHUE BOJBI HAXOJIUTCS]
HIKE WIH BBIILE aBAPUIHBIX YPOBHEW;
JTaBJI€HHUE TOIIMBA BbIIlIE aBAPUIHOTO YPOBHS;
TEMIIEpAaTypa Ma3yTa HUKE aBapUHHOTO YPOBHSI;
00IIeKOTeNIbHBIE TTapaMeTphl HE B HOPME;
TEMIEpaTypa BOJbI WJIU JABJICHUE Mapa HAXOASTCA BbIIIE
ABAPUITHOTO YPOBHSI;
CO3/IaHO COCTOSIHUE “KaKYIIErocs MjIaMeHun .

brnokupoBka mycka (Ipu  3TOM
3aropaercs COOTBETCTBYIOIINI
ABapUIHBIN MHJIHUKATOP uiy
maaukarop  “llmamMs  OCHOBHOrO
(akena”).




[Tponomkenue Tadm. 2

HapaMeTp, COCTOAHUC aBTOMATU3UPOBAHHOT'O KOTJIA, 110
KOTOPBIM OCYIICCTBIIACTCA 3alliliTa 1 CUTHAJIM3alysl

bY

Ha,Z[HI/ICB Y CBETOBOI'O MHAWKATOpPA

5.I'oput ocHOBHOM (haken

[1namst ocHOBHOTO (hakesa

6. OOpBIB WJIM HEUCIPABHOCTH B JIMHUU CBSI3U MO UHTEpdeEiicy

Kanan cBsi3u HEUCIIpaBeH

Padouyas curnajausanus

IIBeT HHAMKATOPA 3eJIeHbIH

1 .BxiroyeHo nuTaHue KOMIUIEKTA

CeTb

2.BeInosiHgeTCs MporpaMmMa Imycka KoTJia

[Iyck

3.BoinonHseTcs oneparys o NoJAroToBKe ropeIoyHOro
yCTpOICTBA K PO3KUTY

[ToaroToBKa K po3XKUTy

4.3aBepilieHa Iporpamma Iycka Kotia

I1yck 3aBepiueH

S.YmpaBneHue nepeiaHo Ha BEpXHUI YPOBEHb UEpapXUU Ynpasienue ot OKY
YIIPABJICHUS
6.BrImonHsIeTCS TporpaMMa OCTaHOBa KOTJIa OctaHoB

IIpuMedanue: aBapulHbIE BXOBI, 10 KOTOPBIM OCYIIECTBIISETCA 3aUTa, MOTYT
OBITh MCIIOJIB30BAHbI JUUIS 3aIUTHI [0 MapaMeTpaM He yKa3aHHbIM B TaOjiule 2 Mpu
YCIIOBHM COOTBETCTBUA UX TpeOoBaHUAM I1.1.2.5.

TaOmuna 3
Bun cBsizu CopepxaHue XapaKkTepucTHKa KoHTakThI
CcUrHasua cUTrHaja bY |BKO7M [BKD>-1
Nudopma- 1.YcTaHOBIIEH peXuUM yIpaB- 3ambikanue [X3/1-  [X10/4-  [X13/5-
IIUOHHAasA UIEHUA KOTJIOM 4epes BY ¢ KOHTAKTOB X3/21 [X10/5 X13/6
BEPXHHUM YPOBHEM YIIPABICHHUS
2 .YCcTaHOBIIEH aBTOHOMHBIH] Pazmpikanne [X3/1-  [X10/4-  [X13/5-
€KUM yrpasiieHus oT bY KOHTaKTOB X3/21  [X10/5 X13/6
3. Beinonnsercs nporpammal 3ambikanue  [X3/2-  [X10/6- [X13/1-
IMycKa KOTJia KOHTAKTOB X3/22 [X10/7  [X13/2
4.3aBepiiieHa mporpamma myc- Pazmpikanne [X3/2- [X10/6-  [X13/1-
ka. KoTeun BbIBEIEH B pe- KOHTaKTOB X3/22  X10/7 X13/2
JKUM YTIPABIJICHUSI IPOU3BO- 3ambikanue [X3/4-  XI1/1-  [X13/3-
TN TEIBHOCTBIO. KOHTaKTOB IX3/24 X11/2 X13/4
5 .BeimonHseTCsS IporpaMma) Pazmpikanne [X3/4-  [X11/1-  [X13/3-
OCTaHOBA KOTJIa KOHTaKTOB X3/24 [X11/2 X13/4
3ampikanue  [X3/3-  X10/8-  [X12/9-
KOHTaKTOB X3/23  [X10/9 X12/10
6.Cpaborana aBapuitHas 3a- 3ampikanue [(X3/5-  X12/5-  [X12/7-
IUTa WM IPERYIPEaAUTEIbHAs KOHTAaKTOB IX3/25 [X12/6 X12/8
CUTHATM3AITUS
[To ynpaBnennto [7.KomaHIa Ha mycK KOTJa KparkoBpeMeHH  [X3/28- [X9/9- X12/3-
(ne menee 0,2 ¢)  [X3/27 [X10/1 X12/4
3aMbIKaHUE
KOHTaKTOB
BHEIITHETO
CTpOMCTBa WJIY




[IpogomkeHne TaOIUIIE 3

Bt cBssn Conepxxanue XapakTepucTruka KOHTAKTEL
CHTHANIA rHATA BY  |BKD7M [BKD-1
KOHTAKTOB
BHCHIIHETO

8 Komanma Ha orkmouenneKparko BpemennoeX3/30- [X9/7- X12/5-

aBapuitHOro 3ByKOBOrO curHama(He Menee 0,2 ¢)X3/29. [X10/1  [X12/4
3aMbIKaHUE Wiy

3aMKHYTOE
COCTOSTHUE
KOHTAaKTOB
BHEIITHETO
lyCTpoiicTBa

9.Komanga Ha octanoB koTina | KparkospemennoeX3/8-  [X10/2- [X12/1-
(me menee 0,2 ¢)X3/7  [X10/3 X12/2

[pa3MbIKaHUE
KOHTaKTOB WK
[Pa30MKHYTOE
COCTOSTHUE
KOHTaKTOB
BHEIITHETO
10. Iepenaua perynupoBaHus 3aMbIKaHue g % X9/8-  [X12/6-
MPOU3BOIUTETHLHOCTH KOHTaKTOB ;2 < X10/1 X12/4
BHCIIHEMY PETYJISATOPY BHEIITHETO
11.06mMen  undopmanueii  clutepdeiic RS 485 [X1/12- [X5/9- 2%
BHEIIHUM yCTPOHCTBOM X1/14 [X5/10 S =

1.2.3 Ilpu mepenaye ymnpaBi€HUs Ha BEpPXHUN YPOBEHb, MYCK KOTJIA C MEpEIHEH
naHenu 6noka BY uckiouaercs, a npu paboTe B aBTOHOMHOM PEXHME HUCKIIIOYaeTCs
IIyCK C BEPXHETO YPOBHS.

1.2.4 PerynupoBaHK€ NPOU3BOAUTEILHOCTH OCYILIECTBIISIETCS:

a)Ipy  aBTOHOMHOM  YIpPaBJI€HUHM - aBTOMATHYECKUM  PETYISTOPOM
TEeMIIepaTypbl WK JaBJICHUS Napa, a TAKKE B PyYHOM peKUME ¢ niepeaHei nanenu bY;

0) mpu mepegavye yOpaBiCHUS Ha BEPXHUU YPOBEHb - aBTOMATHYECKUM
PEryJISTOPOM W/WIIH 1O CUTHAJIaM, IMTOCTYIAIOIIMM C BEPXHETO YPOBHSL.

1.2.5 Bxonansle curHansl 0j10ka bBY:

a) IUCKPETHBIE - COCTOSIHUE BHEIIHMX HM30JIMPOBAHHBIX KIIOUEH, CIOCOOHBIX
KOMMYTHPOBATh MTOCTOSTHHBIA TOK MUHUMAJIBHOTO 3Ha4eHUs1 3MA HampsbkeHuem ot 20
1o 30B;

0) yCTpOMCTBA KOHTPOJS IIJIJAMEHM - CHUTHaJIbl OT (POTORIEKTPUUECKOTO
npeoOpa3oBaTeis 0O HAIMYUU TJIaMEHU, IPEJICTABIISAIONINE COOO0M MOCIEA0BATEIbHOCTh
NPSAMOYTOJIBHBIX MMITYJIbCOB yacToTo 1-451'11 m HanpsokeHuem 10 4,5B. Bo3MoxHO
UCIIOJIb30BaHUE BHEILIHETO doTogaTUMKa C BBIXOJITHBIMU CUTHAJIaMU
COOTBETCTBYIOIIMMH II. 1.2.5.2);

B) CUTHAJIbl OT MOHU3AIMOHHOIO JAaTYMKA MJIAMEHHU (KOHTPOJIBHOTO AJIEKTPOAA)



M0 [eNU KOHTPOJI Haduyusl IUlaMeHU (CUTHAJIbl OTJIWYHBIE OT CHUTHAJIOB
COOTBETCTBYIOIMMX 11.1.2.5.0);

r) crangapTHbii uaTepderic RS485.

1.2.6 Beixoasbeie curHaibl 610ka BY - cocTosiHuE M30JIMPOBAHHBIX KOHTAaKTOB pEJe,
CIIOCOOHBIX KOMMYTHPOBATh TOK /10 8 A IEPEMEHHOTO TOKa pH HarpsbkeHuu 250B nnm
8 A TOCTOSIHHOTO TOKa Mpu HanpsbkeHuu 30B.

1.2.7 bnox BK3l obecneunBaeT TpaHCIALMIO BXOAHBIX CHrHaIOB Oyoka BY,
(dbopMHUpOBaHUE 3aIMUTHI ¥ PETYTUPOBAHUS IO YPOBHIO BOJIBI.

biok BKD1 obecneunBaer BKIIOYEHHE aBAapUIHOIO CIMBA BOJABI B MAapOBBIX
KOTJIaX MOpH JOCTHKEHUU BEpXHEro mnpeaeiabHoro ypoBHs (BIIY) u BeikItoueHue
KJIallaHa [IPU CHY>KEHHUH JI0 BEPXHETO peryiaupyeMoro ypoBHs (BPY).

1.2.8 brnox BK32 obecnieurBaeT TpaHCIAIMIO BXOIHBIX U BBIXOAHBIX CUTHAJIOB BY H
YOPaBJICHUE [IBUTATEIISIMU BEHTWISATOPA, JbIMOCOCA M NUTATEIBbHOIO Hacoca C
OMOIIBIO ITycKaTeneld. KoMMyTanmoHHasi CHocoOHOCTh myckarenen SA.

1.2.9 Bbaox BKD7M obecnieuriBaeT TPpaHCIALMIO BXOIHBIX M BBIXOJIHBIX CUTHAIOB BY
U YNpaBJIEHUE IBUraTeeM BEHTUJISATOpPA C MOMOIIbIO Myckarend. KomMyTrannoHHas
CIIOCOOHOCTH ImycKartens SA.

1.2.10 Bpemsi c MOMEHTA NOCTYIJIECHHUS] CUTHAJIOB B bY 0 BO3HHMKHOBEHHH aBapUIHOM
CUTYaIlMH JI0 MOMEHTA BbIJJa4d UM CHUTHaJIa Ha OCTAHOB KOTJIa (BpeMs cpabaThiBaHUS
3alllUThI) HE MpeBbIIIAET 1c.

[IpeaycMoTpeHa BO3MOKHOCTh YBEJIMYEHHS BPEMEHU CpaOaThIBAaHUS 3aIUTHI
(mnemmdpupoBanue curHaiaoB) 10 S u 10c pu aBapuitHBIX CUTyanusx 1o m.4,5 Tadai. 2.
1.2.11 B 6noke BY mpemxycMoTpeHa mpoBepKka CBETOBBIX HMHAMKATOPOB U 3BYKOBOM
CUTHAJIA3AIUH.

1.2.12 B 6noke BY npenycMoTpeHa BO3MOKHOCTbh TECTOBOM MPOBEPKH OJI0KA, a TAKKE
HCTIPABHOCTH JTATYUKOB, UCTIOTHUTEIBHBIX YCTPONCTB U JIMHUM CBSI3H.

TecToBas mpoBepka NPOBOAUTCA Ha HEPAOOTAIOIIEM KOTJIE.

1.2.13 B 6noke BY nmpeaycMoTpeHO BHYTpEHHEE TECTUPOBAHUE MOAYJISL YIPaBICHUS
nocJe BKiIroueHus nutanus 6ioka bY. [Ipu oOHapykeHuu HEMCIPABHOCTH, HHAUKATOP
BJIOKMPOBKA ITYCKA pa0oTaeT B «MUTAIOIIEM» PEXKUME, U NalibHEHIIas padoTa
6sioka bBY 3ampemniaercsi.

1.2.14 B Onoke BY mpeaycMoTpeHa aBapuiiHas 3alluTa, €CJIM CO3/JaHO COCTOSTHUE
“kaxkymierocsi ImiaMeHu’ (TMOSIBJICHUE CUTHAJIOB HAJIWYUs TUIAMEHHU JIO0 PO3KHUTra
TOpeJiKM). 3aiuTa cpadaThiBaeT, €CJIM COCTOSHUE “KaKYIIErocs IMJIaMEeHU IEePKUTCS
5c¢ u 6onee.

1.2.15 B mporecce oTpabOTKH MporpaMM aBTOMATHYECKOTO MyCKa U OCTAaHOBA KOTJIA
ook BY obGecneunBaer (popmMupoBaHHWE HHTEPBAJIIOB BPEMEHHU B COOTBETCTBUU C
MPUJIOKEHUEM A.

1.2.16 B 6mnokax BKD2 m BKD7M wumerTcs opradbl is PYyYHOTO YIPaBICHUS
BO3/IYIIIHON 3aCJIOHKOM, MTMOEPOM JIBIMOXO0/1a, TPUBOIOM BEHTHIIATOPA U AbIMOcOoca. B
61oxke bKD2 nomomHUTENPHO UMEETCS OpraH Jijisi PyYHOTO YIIPaBJICHUS MUTATEILHBIM
HAaCOCOM.



1.2.17 Iluramme Omnoka BY, BKD1 ocymectBisercs oT oaHodasHoil cetn
nepeMeHHoro toka c¢ HampsbkenueM 220B, BKO7M u BKD2 ot Tpexdaznoit cetu
MEePEeMEHHOTO ToKa ¢ HanpspkeHueM 220/380B ¢ otknonenusimu munyc 15 u mtroc 10%,
yactotoi (50+1)I'm.

1.2.18 TIloTtpeGasiemast MOIIIHOCTH, HE OoJiee:

onoka bBY 30B-A;
onoxa BKD7M 20B-A;
onokxa BKO1 20B-A;
onokxa BKD2 400B-A;
1.2.19 TabaputHble pa3Mephl KaXI0ro 0J0Ka:

bY 305x380x170mm;
BKO7M, BKD1, BKD2 315x400x170MMm
1.2.20 Macca 0110KO0B, HeE OoJI€e:

bY Oxkr;

BKO7M 7,5KT;

BKO1 Oxkr;

BKD2 14xr

TexHruecKre XapakTEPUCTUKU JAPYTUX OJOKOB, BXOJSIIMUX B COCTaB KOMIUIEKTA
IIPUBEJICHBI B OKCIUIYaTal[MOHHON JOKYMEHTAllUU HA HUX.

1.3 CocrTaB KOMILIEKTA

Momudukanus komiiekta KCY-DBM-M-X-4n moctaBisieTcs COBMECTHO C
ropenkoit XKBJI. Topenka o6opymoBaHa BceMH HEOOXOJUMBIMH JaTYUKAMU U
WCIIOJIHUTENIbHBIMU ~ YCTpOMCTBaMu, oOecneuynBaromiuMu  ee  paboty. Komruiekr
MOCTABJISIETCSI CMOHTUPOBAaHHBIM Ha CTOWKE, a TakkKe B COCTaB BXOJAT
JOTOJTHUTENbHBIE JATYUKUM U ycTpoiicTBa. CocCTaB KOMIUIEKTa i MOAU(PUKALUU
KCY-25BM- M-X-4n npu noctaske ¢ ropenkoi XKbJI npuseaen B Tadin.4.

LleHTpanbHOW YaCThIO KOMIUIEKTA siBiAeTCsS OOk ynpaieHus bY. C kaxabiM
KOMILJIEKTOM TMOCTaBJISIOTCS MPUHAJICKHOCTU U 3alacHble YacTH, HEOOXOIUMBIE AJIs
TEXHUYECKOT0 00CITy>KMBaHUs U 3aMEHbI B TEYEHUE FAPaHTUIMHOTO CPOKA SKCIUTyaTalluu
(ommHounbIi KoMILIekT 3UIT).

JUisi peMOHTa B TEUEHHWE BCEro Nepuoja SKCIUTyaTallid MOoCciie OKOHYaHWS
rapaHTUMHOIO CPOKa KOMILUIEKTa BO3MO’KHA MOCTABKA 3alacHBIX YacTed MO 3asBKaM
noTpeduTeNel 3a OTACIbHYIO IJIATY.



Tabmumna 4

Ko mo
HaumenoBanme O0o3HaueHHE MO HKALIAM [Tpumeuanue
-B- |-m-n-B-P|-I1-P
biok ynpasnenus bY-4mCa5.139.027-03 1 {1 |1 |1
biiok kommyTtannonHbx051a.369.956-06 | i
piieMeHToB BKO7M-4n
biiok kommytanuonHeix(Cas.139.010-02 | |
pinemeHToB bBKO1-4n
biiok kommyranuonHeix(Cas.139.011-04 | 1
rieMeHToB bKD2-41
Onnuounsii 3UTT Ca2.390.018 31 |1 1 1 1 CornacHo Begomoctu 3UIT
CHUrHaamsaTop Ca5.149.004-01 |1 1 BamyTa 1O HOBBINICHHIO
TEMIIEPATYP TOCT-1 TeMIIepaTypbl BOJbBI, H3Mepe-
M-4 HIC Hu peryanpoBaHue
[TEMIIEPATYPBI.
Manometp sekrpokon-TY 311- 1 1
TaKTHBIN 00225591.006-90 3mepenue u peryInpoBa-
I[MZO 1 OCF(O—I ’())Ml‘[a HUE JaBjieHus napa (yCTaHOBKa
maturkoB AM25.50.02.000-01)
3meputens gapiaeaus (1Y 4212-005- | ) N
MHOTOIIPEICIIbHBIN 12334427-2003 l3MepeHne naBieHus BO3AyXa,
AI[H_ 10.2 [10aBa€MOT0 B TOPEJIKY.
1 1 3Mepenue NaBje€HHs B TOIKE
Y 3al0MTa [0 MOBBILEHUIO
NaBJIeHNS B TOIKE.
2 2 |1 |
Jarunk-pene IP/1-6,0 [TV 311- 1 | Pammra HO  mOBBILEHHIO
00225555.021-93 NaBIEHMS B TOTKE.
Jatuuk-pene JIP/I-1 TV 311- I |l BamuTa 10 IIOHKEHHUIO
00225555.021-93 [pa3peXeHus B TONKE WU 33|
KOTJIOM.
3mepurens gasneaus (1Y 4212-005- 1 |1  3mepenne m perymuposanue
MHOTOITPEIEIIbHBIIN 12334427-2003 paspexeHus,  3ammTa  TI0|
AJIP-0,25.2 MMOHMIKCHHUIO  PA3peKCHUS B
TOTIKE MJIM 3a KOTJIOM.
crounuk Bropuanoro [IY 6589-007- 1 |1 |l (I [[uranne wusmepureneit MHO-
DIIEKTPOIUTAHUS 52209927-2004 ronpenenbubix AJIP/AJTH.
10BP220-24
Jlarauk-pene AP/-1200 TY 311- 2 (1 2 | Bamura no nossimenno u 1o
00225555.021-93 NOHMKEHUIO JIaBJICHUS BOIbI
(ycTaHOBKa JIaTUYUKOB
AM25.50.02.000) wm @O
MOBBIILICHUIO JAaBJICHUA IIapa,
(ycTaHOBKa JTATYNKOB
IAM25.50.02.000-01).




[Tpomomxenue tada. 4

Koi. o
HanmenoBanue O6o03HaUYeHHNE MOIH(HKALIIM [Ipumeuanue
-B- -m-n-B-P-H-P
VpoBuemepHas kosonka(Ca2.769.003 1 1
YK-4 Bamyra Mo MOBBIIEHHIO U 110
MOHM>XXCHHUIO YPOBHSA BOJbI B
KOTJe. YmpaBlieHHe paboToi]
NUTATCIBHOrO HACOCa
YV eTpoicTBO TV 25-7323.0001{1 |1 (1 |1 PBammra no IOBBILEHUIO
TepMoperyaupyromnee (88 TEMIIEPATYPbI YXOZISIIHNX
ITMJIATOMETPUUYECKOE 1'a30B.
PIIEKTPUYECKOE
BenomocTth Ca2.390.018-
r 1 1 |
DKCIUTyaTallMOHHBIX 03B
DKCIUTyaTallUOHHAS 1 |1 |1 I [Hocrasnsercs COIJIACHO
NMOKyMEHTAaIus BEIOMOCTH
OKCILTYaTalluOHHBIX
Krou 551a.484.506 1 1 1 1
[Ipumeuanus.

1 Hatuuku JPJI-1200 nms BOAOTPEMHBIX KOTJIOB MOCTABIISIOTCS B COCTAaBE
ycTaHoBKH atunkoB AM?25.50.02.000, nst mapoBbix ko1iioB gatuuk PJ[-1200 u
MaHoMeTp 3JekTpokoHTakTHBIN JIM2010Cr(0-1,0)MIla mocTaBisitoTcs B cocTaBe
ycTtaHOBKHM aaTunkoB AM25.50.02.000-01, ypoBHEMEpHasi KOJIOHKA MMOCTaBIISIETCS
OT/ICJIbHO.

2. Jlonyckaercst 1Mo TpeOOBaHHUIO 3aKa3dyMKa IOCTaBKa MOJIU(pHUKAIIIN
komriekta 0e3 ropenku JKBJI, mpu 3TOM cOoCTaB M KOMIUIEKT TOCTaBKU
COTJIACYIOTCS C 3aKa3UHKOM.

3. Jlommyckaetcst o TpeOOBaHUIO 3aKa3zyMKa MOCTaBKa KOMIUIEKTa 0e3
MOHTa)XKa Ha CTOWKE YIpPABICHUS, MPU ITOM COCTaB U KOMIUIEKT IOCTaBKHU
COTJIACYIOTCS C 3aKa3UHKOM.

4. JlonyckaeTcsi o COMIACOBAHUIO C 3aKa3UMKOM IOCTaBKa JATYMKOB U
UCTIOJIHUTENFHBIX YCTPOMCTB JAPYIMX THUIIOB, OOECIECUYMBAIONIUX BBITIOJHEHUE
TpeOyeMbIX (PYHKIUH.

5. [To TpeGoBaHMIO 3aKa3unKa JOMYCKAETCs MOCTaBKa KOMIUIEKTYIOIINX
M3ACNHUN B APYTUX KOJTMYECTBAX WJIU UCKIIFOYEHUE UX U3 KOMIUIEKTA MOCTABKH.

6. [Ipu cormacoBaHMM C 3aKa3uUKOM JIOMYCKAE€TCS MPUMEHEHUE
MMIOPTHBIX JaTYMKOB M HMCIHOJHUTENBHBIX YCTPOICTB, MMEIOIIUX Pa3pEIICHHE
I'ocroprexnaazopa Ha npuMeHeHre Ha TeppuTopun Poccuiickoint Penepanuu.

1.4 KoHcTpykuus U padboTa KOMILIEKTA
1.4.1 Koncrpykuus BY.

BY sBnsgercs neHTpanbHON YacThbIO KOMIUIEKTA M MPEICTABISET COOOM

KOXKYX, PACCUMTAHHBIN J1JI1 MOHTa»Ka Ha BEPTUKAIbHOW TJIOCKOCTH, U COCTOUT U3



JIBYX IIAPHUPHO CBS3aHHBIX YACTEW: mepenHer M 3anHed mnanenu. llocne
OTKPBITUSA 3aMKa C IMTOMOILBIO KIIFOYA NEPETHAS TaHEIb MOXKET ObITh IOBEPHYTA
Briepe ¥ BHU3 Ha 90° u 3aprikcupoBaHa ¢ MOMOIIBIO CIICIIUATBLHOM TSITH.

Ha nepeagneil maHenu pa3mMenieHbl CBETOBBIE WHIMWKATOPBI M OPraHbI
ynpaeneHusi. Ha 3aaHell maHenu pasMenieHsl TpaHc(opmaTopsl, MaHETb
BBIIIPSIMUTENEN U pelie, MOAYJIb YIOPAaBICHUS M pa3beMbl I NOAKIIOYEHUS
BHEIIHUX LIETIEH.

biioku BKO7M, BK31 u BK3J2 BbInoIHEHBI B aHAIOTUYHOM KOPITYCE.

B 06moke BKD7M pa3memnieHsl OJOKH 3aKHUMOB Uil TIOMKITFOYCHUS
BHEIIHUX IETMei, MarHUTHBIN MyCKaTeNlb ISl YIOPaBJICHUS BEHTHISITOPOM H
ABTOMAT 3alUTHI Ha 25A.

B 610kxe BK31 pa3merniensl 010K 3aKUMOB ISl OJKIIOUEHUS BXOAHBIX
LEMEN U LIeNel CBSI3U ¢ BHEITHUMHU YCTPOMCTBaMHM yripaBieHus, Moayis MKYVY.

B OGnokax BK32 pasmemieHsl OJ0KH 3aKUMOB JUISl TOAKIIOYCHUS
BBIXOJIHBIX IIETIE€H, MATHUTHBIE ITyCKATEIU, aBTOMAT 3alIUThI Ha 25A.

bioku BKD mnonakmoyaroTcss € TOMOIIBIO  BBIBEICHHBIX CBEPXY
pPa3beMHBIX THOKMX COEIUHEHUH, MO3BOJAIOMUX ycranaBimuBaTh bBKD non bBY
Ha paccTosiHud He O6oJiee 700MM.

Buemnue uenu BBoasTca B BKD cHU3y uepe3 cnenuanbHble OTBEPCTHS,
BO3JIE KOTOPBIX C BHEIIHEN CTOPOHBI PETYCMOTPEHBI IPUKUMBI JJIsI KPETUIEHUS
MOJIBOJTUMBIX JKI'YTOB, KaOeseu u T.11.

1.4.2 Oprassl onepaTMBHOIO YNIPABJIECHUS, CUTHAIU3AUN U HACTPOMKH.
1.4.2.1 Ha nepenneit nanenu 010ka bBY ycTaHOBIIEHBI ClIEYIONINE OPraHbl
ONEPAaTUBHOIO YIPABJICHUS U CUTHAJIU3ALNHN:

- tym6Onep CETbD nnst BxiroueHus TUTaHUS OJI0Ka;

- kHonku [TYCK u OCTAHOB nii4 3amycka nporpaMmMbl TyCKa U OCTaHOBA;

- kHonka YIIPABJIEHUE OKY/ABT nnst BeiOOpa peskuMa yrpaBieHUs C
BEPXHETO YPOBHS WM ABTOHOMHOTO;

-kHonku CHUT'HAJIM3ALIMA: KOHTPOJIb - OTKJIFOYEHUE nns
MIPOBEPKHU UCITPABHOCTH CBETOBBIX UHIUKATOPOB U 3BoHKA (KOHTPOJIb) u s
OTKJIFOYEHHS] 3ByKOBOT'O CHUTHAJA MOCIE BOSHUKHOBEHHUS aBapUIHOW CUTyalluu

(OTKJIFOYEHME <), u cBetoBoro nuaukaropa (OTKIIIOYEHUE ©);

- kHonka YBEJIMYEHUWE MOIIHOCTU;

- kHonka YMEHBIIEHUWE MOIIIHOCTU;

- CBETOBBIC MHIUKATOPHI paboueii, aBapuiHOMN U MpeayNpeUTETHbHON
curHaymzanuu (tadm. 2).
1.42.2 Opransl onepaTUBHOTO yrpasieHus 0J10koB bKO.

B 6moke BKD7M Ha mepenHeil maHenu YCTaHOBJIEH aBTOMAT 3allUThI IS
BKJIFOUCHHSI DJICKTPUUYECKOTO MHUTaHWs. BHyTpu OJ0Ka yCTaHOBJICHBI TyMOJIEPBI ISt
MepeBoJla YIPaBICHUS W3 aBTOMAaTHYECKOrO B PYYHOE, BO3AYUIHON 3aCIOHKOM,
mMOepoOM JIBIMOXO0/1a, BEHTUIISITOPOM H JILIMOCOCOM, TYMOJIEPhI pYyYHOTO YIIpaBJICHUSI.

B 610kxe BKD2 ycraHoBneHBI clieyoNIre Opralbl YIpaBIeHUS:



- Ha MepeHel aHey - aBTOMAT 3allUThI 1JI M0Ja4l CETEBOI0 MUTAHUS
Y VHJIUKATOp HAJIUYUS TUTAHUS,

- BHYTpu Onoka - TymOnepbl TMepeBoja YIPaBJICHUS BO3AYIIHOU
3aCIIOHKOM, IMHMOEpOM JBIMOXOJa, BEHTHJISITOPOM, IBIMOCOCOM U THUTATEIHHBIM
HAaCOCOM W3 aBTOMAaTHYECKOTO PEKMUMa YIPaBIECHUS Ha PYyYHOUH; TyMOJEphl PydHOTO
yIpaBJICHHUS.

1.4.3 TlepeueHb yCIOBHBIX O0O3HAYCHUN KOMaH], CHUTHAJIOB, HCIOJHUTEIHHBIX
YCTPOMCTB U JATYMKOB, UCIOIb3YEMbIX B MPUHIUNHAIBHBIX U JAPYIUX CXEMaX U Ha
BPEMEHHOI AuarpamMmme paboThl KOTJa.

1 .KomaHab! U CUTHAIIBI
HS?2 - komanga BKIIOYE€HHS aBTOHOMHOTO peXrMa KHOTMKON Ha Ojoke BY;

HS3 - xomanaa BKIItOUEHUs yIpaBieHus OT oO1ekoTenpHoro yecrpoiictea (OKY)
KHOITKOM Ha BY;

3 - CUTHaJI O BKJItOYeHHH yrpasiienus ot OKY;

HS4 - komagaa ITYCK, Bximrouaemas kHonkou Ha BY;

4.1 - curnan ITYCK, nomaBaemslii Ha OKY;

4.2 - komanga ITYCK, nogaBaemas ¢ OKY;

4.7 - curHan [TOJAI'OTOBKA K PO3XUI'Y;

HS5 - komagga OCTAHOB, Bkiatouaemast KHOIIKOM Ha BY;
5.1 - cur Ha;t OCTAHOB, nonaBaemsiii Ha OKY;

5.2 - komanga OCTAHOB, nogaBaemas ¢ OKY;

6 - curnan ITYCK 3ABEPIIEH;

HS7H - xomaHa Ha yBeIu4YeHHE MOIITHOCTH, Mo1aBaemMas KHOMKoOM ¢ BY;

HS7L - xomanga Ha yMEHbIIIEHUE MOIIIHOCTH, 0AaBaeMas KHONKOM ¢ bY;

HSS8 - komanga “KOHTPOJIb MHIANKAILIMI, Bkarouaemast kHONKoM Ha BY;
HS9 - komanzaa oTkIHOYEHNS] CBETOBOM aBAPUITHON CUTHAIM3ALNH, BKIIIOYaeMast
KHOIIKOM Ha BY;

HSIO - xomanga oTKIIIOUEeHHSI 3BYKOBOM aBapUIHON CUTHAJIU3allU, BKIIOYaemas
KHOIIKOM Ha BY;

10 - KOMaH/1a OTKJIFOUEHUS 3ByKOBOW aBapUMHON CUTHAIM3ALINH,
nogasaemas ot OKYVY;

11 - cur"an o0 aBapuu, nojgaBaemseiii Ha OKYVY;

12 - apapuiiablii curHan OBIIEKOTEJIBHBIE ITAPAMETPEI HE B

HOPME;



26 - npeaynpeautenbubiii curnain bBJIOKNMPOBKA ITYCKA;

Go61 - npenynpenurenbHbiii curian KAHAJI CBA31 HEUCIIPABEH;
G62 - CUTHAJI IIEPEKIIFOUECHUS Ha BHEILTHUN PETYIATOD .

G63 - CUTHaJ O JOCTHKEHUU BTOPOW CTYIEHU PEryJIUPOBaHUS;

G64 - CUTHAJ O JOCTHYKEHUHU TPETHEN CTYIEHU PETYIUPOBAHHUS;

2.VIcTIOJIHUTENbHBIEC YCTPOMCTBA

14 -BEHTHUJISITOD;

15 - BO3/yIlIHAs 3aCJIOHKA;

24 - MPUBOJ1 (POPCYHKH;

30 - KJIaTlaH - OTCeKaTelb 3anajbHuka (1 cTynenn);

31 - TpaHchopMaTOp 3aKUTAHUS;

39 - mubep AIMOXO0/a,;

40 - IBIMOCOC;

41 - 00T peBaTeIlb Ma3yTa;

51 - MMTATEIbHBIM HACOC;

63 - KJIAIlaH - OTCEKATENb 2 CTYIICHU;

64 - KJIAIlaH - OTCEKATENb 3 CTYIICHH;

65 - KJIAIlaH - OTCEKATENb 4 CTYIICHH;

3B - 3BOHOK

3 Jlatuuku

Pl6 - aBapUUHBIN JaTYMK OHW>KEHUS JTABJICHUS BO3AyXa;

P27 - aBapUUHBIN JATYMK MOBBIIICHUS JABJICHUS TOILUIMBA;
P28 - aBapUUHBIN TaTYMK OHM>KEHUS JTABJICHUS TOIJIMBA;
B33 - aBapuiiHbIii JATYMK OTCYTCTBUS TJIAMEHU OCHOBHOTO (hakena;
P34 - aBapUMHBINA JATYUK MOBBIIIECHUS JABJICHUS B TOTIKE (B3pPHIB T'a30B)
P35 - AaBAPUMHBIN JATUYUK ITIOHWKEHUS PA3PEKEHUS 32 KOTIIOM;
P36 - IaTYUK PETYIMPOBAHUS PA3PEKECHHUS;

T38 - TaTYHK IPEAEIBHO TOIYCTUMOM TEMIIEPATYPHI IBIMOBBIX T'a30B;
G40 - AaBapUMHBIN JaTYMK OTKIIFOUEHUS JbIMOCOCA;

T43 - IaTYUK PETYIMPOBAHUS TEMIIEPATYPHI BOJBI 3a KOTIIOM;
T44 - AaBapUMHBIN JATYUK ITOBBIIICHHS TEMIIEPATYPBI BOJBI 32 KOTJIOM;
P45 - ABAPUUHBIN TATYMK MOBBIIIEHUS JaBJICHUS BOIBI;

P46 - ABapUKHBIN JTaTYMK TOHWKEHUS JaBJICHUS BOIBI;

L43 - ABApUMHBIN ATYUK MOBBILICHUS YPOBHS BOJbI,

L44 - 1aTYUK PETYIUPOBAHUS YPOBHS BOJBI;

E47 - ABapUMHBIN aTYUK IIOHWKEHUST YPOBHS BOJBI,

P52 - ABapUUHBIM NATYMK MOBBILICHUS HABJICHUS 11apa;

P53 - JATYUK PEryIUpOBaHUs JaBICHUSA M1apa;

TS5 - JATYUK PETYIUPOBAHUS TEMIIEPATYPHI Ma3yTa;



1.4.4 Bpemennas quarpamma padOThI KOTJIa

Bpemennas nuarpamma paboThl KOTJIa MPUBEICHA B MPUIIOKEHUU A.

Ha BpemeHHO# auarpamMme IpUBEJICHBI ONEpallii, BHIIOJIHIEMbIE IPU MyCKE U
OCTAHOBE KOTJIa, & TAK’K€ MOMEHTBI OTKPBITUSL U 3aKPBITHS PETYIUPYIOIINX OPTaHOB,
BKJIFOUECHUSI-BBIKITIOYEHUS] UCIIOTHUTENIbHBIX YCTPOMCTB, COCTOSHHE MCIOJHUTEIbHBIX
YCTPOMCTB, MOJIOKEHHUE PETYIUPYIOIINX OPTaHOB.

Bpemennble uarpamMmbl yIipaBieHuUs MPOU3BOIUTEIBHOCTHIO ¢ Topenikamu JKBJI
pUBEACHBI B MPUJIoKeHUU b.

HpH HN3yUYCHHUH BPCMCHHBIX AUArpaMM CJIICOYCT UMCTh B BUAY CICIYIOIICC.

ABTOMAaTHYECKOE PETYIHMPOBAHNE TPOU3BOAUTEIIBHOCTH OCYIIECTBISETCS:

a) B aBTOHOMHOM PEXHME JBYXIO3UIMOHHBIM WM MHOTONO3UIMOHHBIM
PETYyJIATOPOM 10 CUTHAJIAM, ITOJYYE€HHBIM OT JUCKPETHOrO natuuka 143 nmu P53 myrem
BO3JICUCTBHS HAa BO3JYIIHYIO 3aCJIOHKY M KJANaHbI-OTCEKATeNd IMOJAa4Yd TOILIMBA
COOTBETCTBYIOIIMUX CTYIEHEHN peryJnpoBaHus;

0) B aBTOHOMHOM pPEXHME M pEKUME YIPABIECHUS C BEPXHEr0 YpPOBHA
YIOPABJIECHUS N0 JABYXIMO3WLIMOHHOMY 3aKOHY WJIA MHOTOMNO3UI[MOHHOMY IO CUTHAJIaM
nepenaBaemMbiM 1o uHTEpdericy RS485.

B) BO3MOXXHO PEryJMpOBAHHE MPOU3BOJUTEIBHOCTH BHEIIHUM PETYJIATOPOM
MuHyst 0ok BY. B 3TOoM ciyyae KOMIUIEKT oOecnedMBaeT IMyCK KOTJA, BBIXOJ Ha
HOMMHAJIbHBIA PEXUM, 0€30MacHOCTh PabOTHl B HOMHUHAJIBHOM PEKUME U OCTAHOB.
BHemHu peryssTop HENOCPEACTBEHHO BO3JACHCTBYET Ha OpraHbl pPETyJIMpPOBAHUS
IIPOU3BOJIUTEIBHOCTH 110 3aKOHAM PETYJIMPOBAHUS 3AJI0)KEHHBIM B PETYIISATOPE.

[Iprmeuanus.

1.BO3MOKHO peryJnpoBaHHe NPOU3BOAUTEIBHOCTH B PYYHOM pPEKHUME OT
KHOIIOK C nepeaHey nanenu bY.

2.Bo Bcex pexuMax peryiaupoBaHusi uepe3 0ok bY BO3MOXEH pexum
O’KHJIaHUs, KOT/ia Mpu paboTe KOTiIa Ha “‘MajioM TOPEHUH ~ MPOU3BOJUTEILHOCTh KOTJIA
MPEBBIIIAECT YCTAHOBJIEHHOE 3HAUEHHE (CUTHAN O NEPEXOAEC B PEXKUM OXHUIAHUS
nojaeTcs ToJabKo uepe3 unrepdeiic RS-485).

[Ipu perynupoBaHMM OT MHOTOMNO3UIIMOHHOTO PEryjsiTopa 00ecrneynBacTCs
YeThIpe CTYNEHH PEryJUpOBaHUs MOIIHOCTH. B KauecTBe CUTHAIOB O JOCTH)KEHUU
BO3YLIHOW 3aCJIOHKH HEOOXOIUMOM CTYNEHU PEryIUPOBaHUS UCTIOIb3YIOTCSI CUTHAIIBI
oT nepekrouareneid MIO.

[Ipu perynmupoBaHMHM OT ABYXIO3UIIMOHHOTO pETYISATOpa 00ecIednBacTCs
JIBYXCTYIIEHYATOE PETyIMPOBAHUE MOIIHOCTH - PEXKUM «MaJlor0» TOpPeHHs (OTKPBIT
OJIMH KJIallaH TMOJa4yM TOTUIMBA, BO3AYIIHAS 3aCIOHKA YCTAaHOBJIICHA B MUHUMAJIbHOE
MOJIOKEHUE TOJAaud BO3/AyXa) M PEKUM «OOJBIIOTO» TOPEHHs (OTKPBITHI YEThIpPE
KJlaraHa MoJiauy TOIINBA, 3aCJIOHKA YCTAaHOBJICHA B MAKCUMAaJIbHOE MOJIOKEHHE ITOAaYH
Bo3ayxa). llepexon OT pexuMa «Malloro» TOpeHHus B «OoyblIoe» U 00paTHO
OCYIIECTBIISIETCSI CTYMIEHYATO, MPU ITOM O JOCTIKEHUH TMPOMEKYTOUHBIX CTyIEHEH
TaKK€ UCIOJIb3YIOTCSI CUTHAJBI OT nepekiovareneit MOO.



ABTOMATHYECKOE PETYJIUPOBAHUE PA3PEkKEHUs] B TOIMKE OCYIIECTBISETCS C
MOMOIIBI0 IIHOEpa aHAJIOTUYHO TOJIOKEHHUIO BO3IYIIHOW 3aCIOHKH, HCIOIb3YS
nepexitoyaTean MO0 Wi NO3UIMOHHBIM PETYJISITOpOM paspexkenus: PP mo curnanam
noiydaeMbIM OT jatduka P36, myrem Bo3nelicTBus Ha mmbep apimMoxona 39. Ecnwm
pa3peKeHUE MEHbBIIE HIDKHEH YCTaBKM cpaOaThIBaHUS JATYMKOB ITHOEP JIBIMOXOJa
OTKPBIBAETCSI, €CJIM BBIIIE, TO 3aKpbiBaeTcs. Korja 3HaueHue pa3pexeHusi HaXOUTCS
MEXy YCTaBKaMH ITHOEP IBIMOX0/1a COXPaHsET CBOE MOCIIEIHEe COCTOSHUE.

[Ipu 1r060M OCTaHOBE (MJIAHOBOM WJIM aBAPUITHOM ) MTOJIOKEHUE PETYIUPYIOLIUX
OpraHoOB, COCTOSIHHE MCIOJHUTEIbHBIX YCTPOUCTB YCTAHABIMBAETCS B COOTBETCTBUU C
HA4aJIOM IIpoLecca OCTAHOBA HA AXarpaMMe. Eciu 0CTaHOB MpOU301LEN [TOCIIE PO3KUTA
TOPEJKH, TO BBITOJHSIOTCS BCE ONEPALIMHA OCTAHOBA. ECin po3ur HE MPOU3BOAMIICS, TO
mpoiecc octaHoBa (OpPCUPYETCS W BEHTWISILMA TONKU HE npousBoautcs. Eciu
MPOU30ILIETT aBapUHBIA OCTaHOB (MOJHBIA WM (POPCUPOBAHHBIN) 3aIOMUHAETCS
MEPBONPHUYMHA AaBAPUU U TI0JIAE€TCS aBapUUHBIN CUTHAII HA 3BYKOBYIO CUTHAJIM3ALIMIO.

B cinyyae BO3HMKHOBEHHS aBapUHHOM CHUTyallMM 1O YPOBHIO BOJAbI WU
TEMIEPATypbl Ma3yTa 3alpeniaeTcs paboTa COOTBETCTBYIOIINX OPraHOB MUTATEIBHOTIO
Hacoca WM IOJI0IpeBaTesis Mas3yTa.

[Ipu BO3HMKHOBEHHHU cOOEB B pabOTE yHmpaBJISIIOLIEH MPOTPaMMBbI IPOUCXOAUT
OTKJIFOUEHHE BCEX MCIIOJHUTEIBHBIX YCTPOWCTB, KPOME BEHTWIATOPA. 3aCIIOHKA
TOPEJIKU OTKPBIBAETCH, ojaercs curnain aBapuu, nuaaukarop bJIOKMPOBKA ITYCKA
pabotaeTr B “™mmraromieM”’ pexume. B ykazanHoMm cocrosiuuu 010k BY octaercs mo
BBIKJIFOYEHUS] TUTaHUS.

JUist 3a1MThl KOHTAKTOB BBIXOJIHBIX peJl€ OT UCKPOOOpa30BaHUSA U CHUKEHUS
YPOBHSI M3JIy4aeMbIX Mmomex B 0sioke BY npeaycMoTpeH pekuM CHHXPOHHOM paOoThl
BBIXOJIHBIX PEJE C KOMMYTHUPYEMBIM HAIPSKEHUEM, IIPU 3TOM pEJie MEPEKII0YAIOTCS B
MOMEHT NPOXO0KICHUS HAIIPSHKEHUSI Yepe3 HYJIb.

[Ipu oTcyTCTBMM WK MTponaiaHuu 0oJiee YeM Ha 1 ¢ UMIyJIbCOB CUHXPOHU3ALNH
OT KOMMYTHPYEMOTO HarpsbkeHus: 0j0k BY mepekntodyaercss B pexuM ¢ BHYTpEHHEH
cunxponuzamueit u unaukarop HEMCIIPABHOCTD KAHAJIA CBS3U paGotaet B
“MUTaroIemM”’ pexume.

Hanuuue mnm oTCyTCTBUE pexUMa CUHXPOHHOM pabOThl 3a/1a€TCsl C MOMOIIBIO
nepemMbruku B 01oke bY.

1.4.5 IlpunuunuanbHble CXeMbl OJOKa YIpaBlieHUs, OJIOKOB KOMMYTAlIMOHHBIX
AJIEMEHTOB, MOZYJIsl YIIPABIICHHMsI, MOLYJIsI KOHTPOJIA Boabl MKV, mmaTel KOHTPOJIBHOTO

3JIeKTpoIa npuBeaeHsbI B iprwinoxkenusx B, ', 1, XK, K, JI, M.
1.5 MapkupoBka ¥ IJIOMOUPOBAHUE

bY, BKO7M, BK31, bBK22 koMmiekTa UMEIOT MapKUPOBKY, BBIITOJIHEHHYIO Ha
tabauuke no 'OCT 12971-67 u conepxaniyro cieayroIme JaHHbIe:

TOBAPHBIN 3HAK MPEANPHUATHS U3TOTOBUTEIS;

0003HaYeHNE MOIU(DUKALIMY KOMILJIEKTA;

MOPSIIKOBBIA HOMEP KOMILUIEKTa HO CUCTEME HyMepaluu IpeAnpUsITHs-



HU3TrOTOBUTCIIA,
roJ 1 KBapTal U3roToBJICHUA.

brokx omoMOupoBaH NpeaNpUATHEM - HM3TOTOBUTENEM BHYTPU 3alllUTHOTO
koxyxa. Jlomyckaercs BckpeiTue BY komriuiekTa 06€3 HapylieHUs BHYTPEHHUX IIJI0MO
JUISL TPOBEAECHUS HACTPOSYHBIX OIlEpallid U POBEPKU KOMILIEKTA.

MapkupoBka U MJIOMOMpPOBaHHME JAPYTUX COCTABHBIX 4YacTe KOMIUIEKTa
IIPOU3BOJUTCS B COOTBETCTBUU C UX JOKYMEHTALUEH.

1.6 YnakoBka

KoHcepBanys M yrnakoOBBIBAHME KOMIUIEKTa IMPOU3BOJIUTCS B COOTBETCTBHH C
I'OCT 9.014-78, Bapuant 3ammtsl B3-10, Bapuant ynakosku BY-5.

Kommiekt cpenctB ympaBi€HHs YHNAKOBaH B KOMIUIEKT, COCTOSIIMNA U3
TPAHCIOPTHOM U MOTPEOUTENHCKON TapBhl.

Tpancnoptraas tapa uzroraBnuBaercs o 'OCT 2991-85 tum II-1 nwmm I'OCT
5959-80 Tum II-1.

[Torpebutennsckas Tapa uzroraBiauBaercs u3 kaptoHa ('OCT 9421-80 wium
I'OCT 7933-89).

JlommyckaroTcst Apyrue BUAbl yIIAKOBKH (KOHTEWHEpHAs1, NAKeTHAs U T.I1.).



2. UCIHHOJBb30BAHUE KOMIIVIEKTA 11O HASBHAYEHUIO

2.1 DkcnjyaTanoHHbIE OrPaHUYEeHUs

B mpomecce skcrmyaTanuu 3ampemiaeTcsl HMCTOJIb30BAaHUE KOMIUIEKTA IPH
HaNPsOKEHUH MUTAHUS OTIMYHOM OT YKa3aHHOTO B TEXHUYECKHUX XapaKTePUCTHKAX.

He nomyckaercs momagaHue BIarM Ha KOHTaKThl pa3hbeMOB W BHYTPEHHHE
AJIEKTPOIIIEMEHTHI KOMITJICKTA. 3aIlpelaeTcsi HCIOIb30BaHNE B arPECCUBHBIX Cpeaax C
coJiepKaHueM B aTMocdepe KUCIIOT, IIeI04eld, Maces ! T.II.

2.2 Yka3anue Mep 0€30IaCHOCTH

2.2.1 HCTOYHMKOM ONACHOCTM IpU  3KCIUIyaTalUd  KOMIUIEKTA  SIBISIETCSA
ANEKTPUYECKUH TOK.
2.2.2 be30macHOCTh 3KCILTyaTalluy KOMIUIEKTa 00€CTIeYnBaETCS:

- W30JISILHUEH DJIEKTPUUECKUX LICTIEH;

- HaJEKHBIM KpEIUJICHUEM KOMIUIEKTa TP MOHTaXe Ha OOBEKTE;

- KOHCTPYKLIMEW - BCE COCTaBHbIE YacTH KOMIUIEKTa, HaxOoJAIlUecs IO0J
HalpsOKEHUEM,  pa3MElleHbl BHYTPU  KOPIYCOB, OOECHEUYMBAIOIIMX  3aIIUTY
00CITyKHUBAIOUIEr0 MEPCOHAa OT CONPHUKOCHOBEHHS C y3JaMH, HaXOIAIIMMUCA MOJ
HaIPSKEHUEM.
2.2.3 Ha xopnycax bY, BKO7M, BbK3Il, bKD2 wu ropenku mnpemycMOTpEeHBI
3a3eMJISIIOLIME 3aKHMbl, OTMEUEHHBIE 3HAKOM 3a3emiieHHs. Pa3zmelnieHune OJIOKOB Ha
00BEKTE TOJKHO 00eCIeYrBaTh y100CTBO 3a3€MJICHUS U €r0 KOHTPOJIb.
224 Ilpm »Hkcmiyaranuy — KOMIUIEKTa Heobxomumo — coOmronath  “TlpaBuiia
TEXHUYECKOU JKCIUTyaTalluu AJIEKTPOYCTAHOBOK norpeouTenein” TSt
3JIEKTPOYCTaHOBOK HampsikeHuem 10 1000 B.
225 K okcmiyatauMd — KOMIUIEKTa — JIONYCKAeTCS  NEPCOHAN,  MMEIOIIUI
KBaJIM(PUMKALIMOHHYIO IPYNILy IO TeXHUKe Oe3onmacHocTH He Huxke 11, a kK TexHuueckomy
00CITy>KMBaHUIO, MOHTQXKY M HaJIaJIKe KOMIUIEKTa - He Hike I11.
2.2.6 TloaknroyeHWE U OTKIIIOYCHUE KOMILUIEKTA, yCTpaHEeHHE 1ePEKTOB, 3aMEHa Y3JI0B
U JleTajeil JOJDKHBI IPOU3BOAMTHCS MPU OTKIIOUYEHHOM 3JIEKTPUYECKOM NHUTAHMM Ha
BBOJIE.
2.2.7 DOkcrutyaranusi KOMIUIEKTa pa3pemaeTcs TOJIbKO MPU HAIMYUKA UHCTPYKIUU 1O
TEXHHUKE 0€30MaCHOCTH, YTBEPKACHHON PYKOBOUTENIEM NPEANPUATHSA- TOTPEOUTENS U
YUUTHIBAIOUIEH cielinPUuKy MpUMEHEHHUs] KOMIUIEKTa B KOHKPETHOM TEXHOJOTUYECKOM
IpoLuecce.
2.3 IloaroroBKa KOMILIEKTA K HMCIOJb30BaHUIO
2.3.1 YcraHoBKa CTOWKM, Ha KOTOPOM CMOHTHUPOBAH KOMIUIEKT YIIPaBIICHHUS,
POU3BOAUTCS MO AOKYMEHTALMKM HAa CTOMKY. ['abapuTHbIe pa3Mephl CTOMKH, a TaKkKe
YCTAaHOBOK JIATYMKOB MPECTABJICHBI B MACTIOPTE HA CTOMKY.

B ciyuae, eciin KOMIUIEKT MOHTUpYeETCsl 0e3 CTOWKH, ycTaHoBka BY u 6ii0koB



KOMMYTallMOHHBIX 3JIEMEHTOB JOJDKHA MPOU3BOJUTHECA B COOTBETCTBUM C HX
ra0apUTHBIMU M YCTAaHOBOYHBIMU pa3MepaMM MPEACTaBICHHBIMU B Mpuiiokenuu I1.
brioku kpensiTcs Ha BEPTUKAIBHOM IUIOCKOCTH (IITUTE) C MOMOIIBIO YEThIpeX OOJITOB
M6. Ilocne HaBemmBaHUsI OJIOKOB OOJITHI HEOOXOJUMO 3aTSHYTh. Y CTaHOBOYHbBIC
pasmepbl OnokoB BY u BKD cosnagator. BKD ycranasmuBatorcs mox bBY Ha
pacctostHuu He Oosiee 300 MM. YcTaHoBKa mnepudepuiHBIX YCTPONCTB KOMILIEKTA
POU3BOJUTCS B COOTBETCTBUM C UX IKCIUTYaTAlIMOHHON TOKYMEHTALIUEH.

2.3.2 Bce ropenku ocHamaorcsd (HOTOIIEKTPUUECKUMU TpeoOpazoBaTensiMu (B
nanpHetimem OOI1-P). B ciydae, eciu 1711 KOHTPOJIS HATMYKS TUIAMEHU UCTIONB3YeTCs
KOHTPOJBHBIM  3ekTpos (B ganbHeiimem KD), To  ¢oTodneKkTpudeckuit
npeobpazoBarens (B ganbHeiimem @OIII-P) k CcOOTBETCTBYIOMIMM IIEMSIM  HE
HOJIKJIFOYAETCS.

2.3.3 Ilpu MoHTa)xe HEOOXOAMMO YUUTHIBATH CIEAYIOIIECE:

a) nns 0e30MacHOM SKCIUlyaTalluM KOMILJIEKTa, a TaKXkKe JUIsl YCTpPaHEHHUs
BIIMSHUS TOMEX 3a3eMJISIIOIIUNA KOHTYP KOTEJIbHOW JIOJDKEH OBITh BBINOJHEH C
coOnro/leHneM Bcex TpeOoBaHMM K 3azemisroniuM  ycTpoictBam  ("3azemiieHue
ANEKTPUYECKUX ceTer ynpasieHus U aBToMatuku" PM 14-11-95);

0) cuJIoBbIE LIETTH HEOOXOAMMO MPOKIAAbIBATh OTACIBHO OT OCTAIbHBIX LIETICH;

B) LIETIH C OJUHAKOBBIMU XapaKTEPUCTUKAMU JTOMYCKAETCS OOBEAUHITH B OOIINIA
ka0enb WM BECTU B OJHOM TpyOompoBoje. KabGenbHbie TpyOOIpOBOIbI HEOOX0IUMO
3a3€MJIUTh;

2.3.4 CxeMbl MNOAKIIOYEHUS TOPENKM K CTOMKE YIPABICHUS IIPEACTABICHBI B
JOKYMEHTAI[MU Ha TOPENKY U CTOMKY yrpaBieHusi. O000IIEHHbBIE CXEMBI MOJKIIOYEHUS
KOMILJIEKTA MPUBEJIEHBI B IpriokeHu H.

Ha3nauenue u xapakTEpUCTUKHU IEKTPUUECKHUX LieTeld 0000IIEHHBIX CXEM
MOIKIIOUEHNN KOMIIJIEKTA:

| -mens MOAKIIOYEHUST YPOBHEMEPHOM KONOHKHU. Mcronbp3yercs Toapko B KomiuiekTe ¢ bKO1.

2

>

4

9,10

3 - enu NOJAKIFOYEHUS aBapUMHBIX JaTYMKOB AABJIEHUS BOJBI. Pa3MbIkaHue 1ienu mpu
BBIXO/IE ITAPAMETPOB 3a MPEAENBI YCTABOK.

LIETIb AaBAPUMHOIO JaTYMKa MOBBIIICHUS TEMIIEPATYPBI BOJBI MJIU AABJIEHUA Mapa.
Pa3Mblkanue mpu aBapuiHON CUTYaLHUH.

- LIENb aBapUMHOTO JAaTYMKA MOBBIIICHUS JABJICHHS B TOIKE WM B3pPBIB Ia30B B HEW.
Pa3Mblkanue mpu aBapuiHON CUTYaLHH.

- nensb nutanus OIII-P nanpspkeHrem nocTosHHOTO Toka +24B.

- 1enb NOAKIIoYeHHs (GoTodIeKTpudeckoro npeodpazonatrenss OII1-P. Brimonusercs
SKPaHUPOBAHHBIM IPOBOJIOM.

- LIENb MOAKIIOUYEHUS KOHTPOJIBHOTO AJIEKTPOAA.

LEMU CBSI3U C BEPXHUM YPOBHEM YINpPABICHUS (IUCIETYEPCKUM IYHKTOM WIIU
OOIIEKOTETHFHBIM YCTPOMCTBOM) P MHOTOIIPOBOIHOM CBsi3u. [Ipu He ucnosib3oBaHUN
Lenu 9 yCTaHOBUTD MTEPEMBIUKY.



11.. .- nenu nHGOPMAIIMOHHON CBS3HM C BEpXHUM YPOBHEM YIIPABJICHHS. 3aMbIKa-
15 Hue “cyxux’’ KOHTaKTOB OJIOKA YIIPABICHHUS.

16.. .- mens peryiaupoBaHUs TEMIEPATYPbl Ma3yTa. 3aMbIKaHUE LIETIH 03HAYAET

17 nocTmxkeHne yCTaHOBIICHHOW TeMIIEPaTyphl.

20 - uemnb MOCIEAOBATENHLHO BKIIIOUEHHBIX JIATYUKOB OOIIEKOTENbHBIX IapaMeTpOB.
Pa3mbikaHue 1enu npu OTKIIOHEHUU OT HOPMBI JTFOOBIX TapaMETPOB.

21 - menb nojgauu nutanus HanpsbkeHueM 220B u3 6ioka BKO2 B 610k BKO1.

22 - uenb KOHTPOJIsl paboThl AbIMOcoca. Pa3MbikaHue 1ienu Npy HE BKIFOUEHUU JbIMOCOCA.

23 - Henp aBapuWHOIO JAaTYMKA IMOBBIIICHUS JABJICHUS TOIUIMBA. 3aMbIKAaHUE LIEMU MHPH
NOBBIIIEHUH JABJICHHS TOILIMBA BBIIIE YCTAHOBJIEHHOTO 3HAUCHUSI.

24 - Uenp aBapUHOrO JATYMKA MOHWKEHHUS NTaBJICHUS TOIUIMBA. 3aMbIKAHUE LENU MPHU
CHIDKEHMHU JIaBJICHUS TOIUIMBA HUXKE YCTAaHOBJICHHOI'O 3HAYEHUS.

25 - uenb oO1IeH TOYKU OJI0Ka YIIPaBJICHUS.

26 - menu aBapuUHOIO JaTYMKa IOHM)KCHMS AABJICHUS BO31yXa. Pa3MblkaHue Lienu IpH
ABAPUMHOW CUTYaIINH.

27 - uenb aBapuWHOIO JAaT4YMKa TIOHMKEHUS pa3pekeHus. Pa3MblkaHue Lenu Ipu
ABAPUMHOW CUTYaIINH.

28, - Lenu peryJMpoOBaHUs Pa3peKEHUs. 3AMbIKAHUE LIENU 03HAYAET JOCTHKE-

29 Hue yCTaHOBJIEHHBIX 3HAYEHHN. ICMOMb3yeTCs MpU HAIMYUK PETYIIATOPA Pa3pPEKEHHUS.

30, - menu peryaupoBaHUs NPOU3BOAUTEIBHOCTH. 3AMBIKAHHE LIETIH HA BPEMSI

31 1 Oosee Sc 03HayaeT Nepexo/1 Ha CIAEAYIOLIYIO CTYIEHb PETYJINPOBAHUS.

32 - menb aBapUHOIO JAaTYMKa MOBBIIIECHUS TEMIIEPATYPBI ABIMOBBIX ra3oB. Pa3Mbikanue
LIETIM TIPU TTOBBIIICHUH TEMIIEPATYPBI.

33 - CWJIOBBIE LENH NOJKIIOUYECHUS YCTPOUCTBA 3aKUTAHUSL.

34 - cumoBasg UENb YOPABIEHUS JJIEKTPUYECKUM HCIIOJHUTENBHBIM MEXAHU3MOM

BO3YLIHOM 3aCJIOHKHU. HanpshkeHne nepeMeHHOTo TOKa Ha Kujax | v 2 mpu 3aKpeITHH
3aCJIOHKH Y Ha )KUjax 3 U 2 Ipu OTKPBITHH.

35 - umenp mepekiouaresiel MeXaHu3Ma BO3AYIIHOW 3acCIOHKU. 3aMbIKAHHUE LENH IpU
NEPEMENICHUH B CTOPOHY OTKPBITHS O3HAYaeT JTOCTH)KCHHE HEOOXOJMMOW CTYIECHU
pEryJIUPOBAHUS.

36 - cwioBas LEMb YNPABICHUS AIEKTPUUECCKUM UCTIOTHUTEIBHBIM MEXaHU3MOM IIMOEpOM

npiMoxoja. HanpsikeHne nepeMeHHOro TOKa Ha »Kiiiax | U 2 mpu 3aKpbITUH U Ha KUAJIAX
3 ¥ 2 Ipu OTKPBITUMU.

37 - uemb mepeKiroYaTeNied MexaHu3Ma Imbepa bIMOXOJA. 3aMbIKaHHWE IIEMH TPH
MepeMENICHNN B CTOPOHY OTKPBITHS O3HAYAeT MOCTHXKCHHE HEOOXOJAMMOW CTYICHU
perynupoBanus. Mcronb3yeTcs mpu OTCYTCTBUM PETYJISITOPA Pa3pEKECHHUS.

39 - cuioBas Lenb yOpaBJi€HUs ABUTaTeneM BeHTWIsiTopa. B kommiekre ¢ BKO7M wnu
bKD2 - nanpspkenmwe TtpexdaszHoro mepemeHHoro Toka. bes BKD - omnodasznoe
HaIpPsDKEHHUE YIIPABJICHUS ITyCKATEIIeM.

40 - cujoBas ILENb YNOpaBICHHUS JABUrarteneM abiMococa. B kommekte ¢ BKD2 -
HanpspkeHue TpexdasHoro nepemeHHoro Toka. C BKO7M unu 6e3 BKD - onnodasnoe



41

42

43

44

45

46

47

48
49

53

53a,

536
55

HaIpsHKEHUE YIPABJICHUS ITyCKaTEeIeM.

- CUJIOBAs LI€Mb YIpaBIEHUS ABUTaTEIEM NMUTATENbHOTO Hacoca. B kommiekre ¢ BKO2
HanpsbkeHue TpexdazHoro nepemenHoro toka. bes bKD - ognodasznoe HanpsxeHue
YIPaBJIECHUS IIyCKATEIIEM.

- CcwioBas IeNb yHOpaBleHUs MyckaTtenem aurarenss Qopcynku. OmgHodazHoe
HaIPsHKEHUE YIIPABICHUS ITyCKATEIEM.

- CUJIOBas IeNb YINpaBJeHUs KIamaHoM - oTcekareneM 4 cryneHu. OnHodaszHoe
HaIpsKEHHUE.

- CUJIOBas IENb YINpaBJEHUs KIAMaHOM - oTcekareneM 2 cryneHu. OnHodaszHoe
HaIpsKEHHUE.

- cujioBas I1leNb YIpaBlieHUs KianaHoMm 3anaidbHuka (1 crymenu). OnHodaszHoe
HaIpsKEHHE

- CUJIOBas IeNb YINpaBJIEHUs KIAlaHOM - oTcekareneM 3 cryneHu. OnHodaszHoe
HaIpsKEHUE.

- 1Ielb YNPAaBJICHUS 3BYKOBBIM CHUTHAJIM3aTOPOM (3BOHKOM). 3aMbIKaHUE “‘CyXHX
KOHTAaKTOB” OJIOKa yIpaBJICHUs IPU CpaOaThIBAHUU 3AILIUTHI.

- CWJIOBas 1ETb MUTaHUs KOMIUIeKTa. Tpexda3zHoe HampsiKEHUE U HEUTpaJlb.

- cwioBas IIeNb yOpaBJeHUs MojorpeaTtenieM Maszyta. OnHodaszHoe HaIpsHKEHHE
YIIPaBJIEHUS ITyCKATEIEM MOI0TPEBATENS MA3YTa.

- nenb uragug TOCT1-M.

- OCIIb IIOAKJJIFOUYCHUA KiIallaHa aBapHﬁHOFO CJIMBa BOABI.

- IIETb CBSI3U C BEPXHUM YPOBHEM YIPABJICHUS, CHTHATIU3aTOPOM TEMIIEPATYP
TOCTI-M wimu apyruMu yCTpOMCTBaMHM MO cTaHAapTHoMmy uHTepdeiicy RS485.
PexomenayeTcs  BBINOJHATH BUTOM MAapodl € JOMOJHUTEIBHBIM  IIPOBOJIOM,
COCAMHSIONINM 0011I1e TOYKH NpuOOpoB (1enb 25)

[Ipumeuanus.

1. Ha3znauenue 1enes ynpaBiaeHHS UCIOJIHUTEIBHBIMUA  yCTPOMCTBAMHU
OCYIIECTBJISIETCSI B 3aBUCUMOCTH OT OCOOEHHOCTEM TEXHOJIOTMYECKOW CXEMBbI KOTJIa U
aIropuT™Ma €ro padoThI.

2. I[Ipy  HEWCHONB30BaHUM  OTHACIBHBIX  JAaTYMKOB  ABAPUUHOU W
peaynpeauTeNbHON CUTHAIN3AIMYA BMECTO HUX HE0OOXOIMMO YCTAaHOBUTD TIEPEMBIUKH.
3. [Tpu ucnonszoBanun TOCT1-M ¢ nogkimodueHueM o uarepdeiicy RS-485
uenu 30, 31, 16, 17 He ucnonb3yrorcs.

4. [Ipu cBsI3M ¢ BepXHUM ypOBHEM ympaBiieHus 1o uarepdericy RS-485 nenu 9,
10, 11, 12, 13, 14, 15 He nucnob3yroTCA.

2.3.5 Tlocnme ycTaHOBKM M MOHTa)Xka Ha OOBEKTE, MEPBOMY IMYCKY B padOTy JTOJDKEH
MPEIECTBOBATh Psii MOATOTOBUTENBHBIX OomNepaluil (IpeAnoiaraercs, 4to npoBepka
TEXHUYECKOTO COCTOSIHUS TTPOBE/ICHA).

2.3.5.1 TIIpoBeputh WCIIPABHOCTD BCETO YIIPaBJISIEMOTO KOMILJIEKTOM
TEXHOJIOTUYECKOTO 000PY/I0BaHUS C TTOMOIIbIO UX MECTHBIX OPTaHOB yIPAaBJICHUS, WU



MTyTeM UMHUTAITUH TCUCTBUS BXOIHBIX CUTHAIOB BY, nim mepeBoom pexuma paboThI B
TECTOBBIM B COOTBETCTBUHU C TaOIUILIEH O.

2.3.5.2 BBbINOJHUTH HACTPOCUHBIC Onepalii B BY 1mo MeToaunke, N3I0KEHHOU B 11.2.6.
2.3.5.3 Ilocne BKIIOYEHHS DJJIEKTPONUTAHUS KOMIUIEKTA C IOMOLIBIO KHOIIKH
CUT'HAJIN3ALMA: KOHTPOJIb Ha BY npoBepuTh HCITPaBHOCTh OPraHOB CBETOBOM U
3BYKOBOW CHUTHAJIU3ALUU.

2.3.5.4 BbINOAHUTH ONEpAlMK MO MOJArOTOBKE K pabdoTe KOTIa, MPEeAyCMOTPEHHbIE
JNOKYMEHTAIMEN Ha KOTEIL.

2.3.5.5 be3 momaun TOmIMBA K TOPEIIOYHOMY YCTPOWCTBY KOTJIA, 3aIlyCKas €ro
nporpammy nycka ¢ nomounpto kHonku [TYCK na BY, myrem umuTanuu npoBepUThH
paboTOCIIOCOOHOCTh ~ YCTPOMCTB ~ 3aIUTHl W CHUTHAIM3AIMHA 10  KKIOMY
TeXHoJlornyeckoMy mapametpy. Ilocne cpabaThiBaHMsI 3alllUTHl  MPOU3BOJUTH
OTKJIFOYEHHE CHUTHAIM3AIMU, HaXMMasi Ha TNepeaHerd mnaHenu bY cHadama KHOMNKY

CUTHAJIM3ALMS: OTKJIIOYEHUE & | 3atem kHONKY &.



2.4 Ilopsizok padoThbl.

2.4.1 Ilpu aBTOHOMHOM pEXHME YIIPABIICHHS IYCK KOTJA OCYIIECTBISETCS IMYTEM
Haxxatus Ha KHOmKy [TYCK, nocine yero Bce onepanuu BbIOJTHSAIOTCS aBTOMAaTUYECKH.
O ToM, 4TO MporpamMma MycKa BEITIOJHSAETCS, CBUIECTEIbCTBYET BKIIFOUEHHOE COCTOSIHHUE
unaukatopa [IYCK. Ecnu nocne mogaun ceTeBOro MUTAaHUS BKIFOUMIICS WHIUKATOP
BJIOKMPOBKA ITYCKA u xo1s 661 0uH u3 unaukatopos: JJABJIEHUE TOIIJIMBA
BbICOKOE, YPOBEHb BOJIbl HM3KWUI nnm BBICOKMI, TABJIEHUE BOJIbI
HU3KOE mmn BBICOKOE, ABAPUS B KOTEJIBHOM, ITJIAMSI OCHOBHOI'O
OAKEJIA, TEMIIEPATYPA MA3YTA HU3KAS, TEMIIEPATYPA BOJbBI win
JNABJIEHUE TIAPA BBICOKUE mnyck kotna OJOKUpyeTcss OO TeX IOop, IOKa
yKa3aHHbIC [TApaMETPbl HE BOWIYT B HOpMy. llocie 3Toro MoxHO MpOU3BOAUTH ITYCK
KOTJA.

ITepen Hauanom po3zxura ropenku Bkiatouaercs uaaukarop [IOJI'OTOBKA K

PO3XUI'Y. Brixmouenne maaukaropa [IYCK u Bximouenne umnaukatopa [TYCK
3ABEPIIIEH cBugerenbcTBYyeT 00 OKOHYAHWM MPOTPAMMHOIO MyCKa KOTJIA H
BKJIIOUCHHE PETYJISITOPA MPOU3BOAUTEIHLHOCTH.
2.4.2 JIns miaaHOBOTO OCTAHOBA KOTJIA ONEpaTopy HEOOXOAMMO HaXaThb HA KHOIKY
OCTAHOB. TIloBTOpHBIA NyCK KOTJIa BO3MOXEH TOJBKO TOCJIE 3aBEPIICHUS
MporpaMMbl ~ aBTOMATHYECKOTO  OCTaHOBa (IMOCJE€  BBIKJIIOYEHUS  HUHAUKATOpA
OCTAHOB).

[Ipy  BO3HMKHOBEHMWM aBAPUMHOW CHUTyallUM OCTAHOB  IPOU3BOIAUTCS
aBTomatnuecku. Ilpu o>TOoM  oOecrieuMBaeTcs MHAMKAIMS W 3allOMHUHAHHE
MEPBONPUYUHBI ABAPUNHON CUTyallud, a TaKXe BKJIIOYEHHE HCTOYHHMKA 3BYKOBOTO
curHaina. CHsATHE 3BYKOBOIO CHUTHaja TMPOU3BOJUTCS HaXKaTUEM Ha KHOIKY
CUT'HAJIM3A- HUA:OTKIIIOUEHUE . OrtkiroueHue aBapuiHOM  CBETOBOM
WUHIUKAIUA MOXET OBITh MPOU3BENCHO TOJBKO TMOCTAE OTKIIOUEHHUS 3BYKOBOMU
CUTHaJM3allud W  OKOHYaHHMs  TMpollecca  OCTAaHOBA  HA)XaTHUEM  KHONKH
CUTHAJIMBALMA: OTKJIFOUEHHME . Jlo OTKIIOUEHHS 3BYKOBOW W CBETOBOM
CUTHAJIU3AIMU TOBTOPHBIN MYCK KOTJIA HEBO3MOXKEH.

IIpu ocraHoBe KOTJIa W3-3a ABAPUUHOTO OCTAHOBA JBIMOCOCA BKIHOYAETCS

unaukatop JbIMOCOC HE PABOTAET, BEeHTWIATOpP BBIKIIOYAETCS, BO3AYIIHAS
3aCJIOHKA U IMUOEP JBIMOXO0/Ja OTKPBIBAIOTCS M BEHTUJISIIUS OCYIIECTBIISETCS 32 CUET
€CTECTBEHHOM TATH.
243 Ilpu pabore bBY B aBroHOMHOM pexume curHaisl ot OKY He
BOCIIPHHUMAIOTCS, YIIPaBIEHNE BO3MOXKHO TOJBKO ¢ iepeaneit nanenu bBY. [1pu pabote
KoMIUieKTa B pexuMme yrpabieHuss or OKY (or ngucnerdepa) ¢ HCHOJIB30BAaHHE
untepdeiica RS-485 myck KoTia OCYIIECTBISETCS TOJBKO MO CHUTHAIY C BEPXHETO
ypoBHS yrpasiieHusl. [[lTaHOBBIN OCTaHOB KOTJIa MOXET MPOU3BOIUTHCS KaK MO KaHATy
C BEpXHEro ypoBHs, Tak U ¢ nomoibio kHonku OCTAHOB na BY.

IlepeBos ¢ OAHOTO YPOBHS Ha APYroil HE MPUBOAUT K OCTAHOBY PabOTArONIEro
KOTJIa U HE TIPEPBIBAET X0/Ia MPOTpaMM MyCKa UM OCTAHOBA.



2.44 llpu pabore KOTJa B  aBTOMAaTHYECKOM  PEKUME  PETYJIHPOBAHUE
MIPOU3BOAUTEIIBHOCTH IPOU3BOJIUTCS:

a)B PY4YHYIO 110 KOMaHJaM YBEJIWYUTh MOLUIHOCTh WJIH YMEHBIIUTH MOIIHOCTb
II0JJABAEMBIM OIIEPATOPOM C IOMOIIBIO KHOMOK Ha bY;

0) aBTOMAaTHYECKH 110 KOMaHJI€ PEryJIATopa NpOU3BOAUTEILHOCTH, BXO/SILETO B
komiuiekT KCY-DBM-M.

2.4.5 Ilpu ynpaBneHun kotaoM ¢ BY peryaupoBaHune mNpOU3BOIUTEIBHOCTH
IPOU3BOJIUTCSL:

a) BpyYHYIO 1O KOMaHJaM YBEIUYUTh MOIIHOCTh WJIM YMEHBIIUTH MOIIHOCTb
0JIaBa€MbIM OIIEPATOPOM C MOMOIIBIO KHOIIOK;

0)aBTOMATHYECKH IO KOMaHJaM YBEJIWYUTh MOIIHOCTh WJIA YMEHBIIUTh
MOIIHOCTh IOAAaBa€MbIM 10 HUHTEp(dEeNcy OOIIEKOTEIbHBIM YCTPOMCTBOM WM
JUCIIETYEPOM;

B) aBTOMaTUYECKH IO KOMAHJIaM PETYJIATOpa MPOU3BOAUTEIIBHOCTH BXOJALIETO
B KoMIuiekT KCY-O5BM-M.

[Ipumeuanune. Ecnu mnpu ynpaenenun c¢ BY T1pelyercs perynupoBaTh

IPOU3BOAUTENBLHOCTD TOJIBKO ¢ BY, TO perynsatop, BXoasAMii B KOMIIJIEKT HEOOXO0IUMO
OTKJIFOYMTh.
2.4.6 B oboux pexumax yIpaBlICHHS KOMIUIEKT oOOecrieunBaeT paboTy KOTja B
pexume “oxkunanus’. Ecau npu pabote Ha “ManioM OorHe” MPOJI0HKAETCsl YBEIIMUCHHE
KOHTPOJIMPYEMOTO MapaMeTpa, TO KOMIUIEKT MEPEBOAUT KOTEN B PEKUAM “OXKUITAHUS
IIPY 3TOM MTPOUCXOIUT OCTAHOB KOTJIa C 00ecTeyeHneM BEHTUIISIMU TonKU. MHanKaTop
I[IYCK paboraer B “mmuratomem” pexume. [Ipu CHUXKEHUHM KOHTPOIUPYEMOIO
napameTpa 10 HU’KHETO PEryJupyeMoro 3Ha4€HHsI MPOUCXOJUT MMYCK KOTJIA MO MOJTHOU
MporpamMme ¢ BEHTUJISIIUEN TOTIKH.

Ecnu nipu pabote kotia B pexume “oxunanus’ Haxatb kHonky OCTAHOB, to
peXUM “OXKUAAHUS CHUMAETCS, U IyCK KOTJa OyAeT MPOUCXOAUTH TOJIBKO [0 KOMaH/Ie
omneparopa.

2.4.7 OTkiaoueHre 3BYKOBOI'O CHUTHajla IMOCie cpabaThlBaHMs aBapUMHOW 3alllUTHI B
J000M pPEXHMME YIPABIEHUS BO3MOXKHO C IIOMOINBI0 BHEIIHUX 3aMbIKAIOIINX
KOHTAaKTOB.

BHUMAHME !
TP OBHAPYXEHHMU HEMCIIPABHOCTHU KOMIUJIEKTA B ITPOLIECCE

PABOTDBI ET'O CIIEAYET OTKJIIOYUTDH U ITOABEPI'HYThH ITPOBEPKE.
2.5 JleiicTBHUS B 3KCTPEMAJbHBIX YCJIOBHUSIX.

[Ipy BO3HMKHOBEHMM IIOXkKapa B pE3yJbTaTe€ BO3TOPAHMS AJIEKTPOIPOBOAKU
KOMILJIEKTa HEOOXOIUMO MPOU3BECTH OTKIIOYEHUE MUTAHUS OOIIMM BBIKIIOYATEIIEM.
[Ipu Tymenuu Bo3ropaHusi TpeOyeTcss cOOMOAaTh MpaBHia TYIIEHUS MOXAPOB B
AEKTPOYCTAaHOBKAX.

[Ipu mosiBeHUHM HENpPEeNBUACHHBIX OTKA30B WUJM cOOEB B pabOTe KOMILIEKTA
HEO0OXOIUMO BBIKJIIOYUTH MUTAHUE, a 3aT€M MOBTOPHO BKIIIOYUTH KOMILIEKT B padoTy.



Bxitouenue mnuTaHMs NOPOU3BOJMTH HE paHHEE dYeM uYepe3 | MHUHYTy Tmocie
BBIKJIIOUEHHs. B cilydyae MOBTOPHOrO MOSIBJIEHUS OTKA30B, KOMIUIEKT MOJBEPIHYThH
poBepKe Ha pabOTOCIOCOOHOCTH COTAAcHO 1.3.3.

[Ipyn nomaganuy W3JENHsl B aBAPUKHBIE YCIOBHUS SKCIUTyaTallMd HEOOXOAMMO
MIPEKPATUTh padOTy KOMIUIEKTa W MPUHATH MEPHI IJI1 BOCCTAHOBIIEHUS HOPMAaJIbHBIX
YCIOBUU KCIUTYaTALUH.



2.6 Meroanka npoBeaeHNs] HACTPOEYHBIX ONEePAMIA.

[Ipu moAroTOBKE KOMILIEKTA K paboTe He0OXOJUMO BBITTOJIHUTE PSJT ONepauit
mo HacTtpoiike bY. Heob0xommmMocTs HacTpoiiku O0OYCIOBI€HA pa3sHOOOpa3zuemM
TEXHOJOTUYECKUX CXEM KOTJIOB, CXE€M HUX aBTOMAaTU3allu¥, BUJIOB TOILJIUBA,
HCTIOJB3YEMbIX JATYUKOB M UCIIOJIHUTEIBHBIX YCTPOMCTB.

Hacrpoiika, corinacoBaHue JIOTMYECKUX CUTHAJIOB JATYUKOB C BHYTPEHHHMHU
JOTUYECKUMH curHaiaMu bY, H3MeHeHue BpPEMEHHBIX BBIJEPKEK, YCTaHOBKA
BPEMCHH 3aJIeP)KKH CHUTHAJIOB C JATYUKOB (AeMI(UpPOBAHUE) OCYIIECTBISCTCS C
MIOMOIIBIO0 IEPEMBIUEK U MEpPEKITIoYaTeIe MOy yrpaBieHus (BepxHss miata bY).
Ha3nauenne nepembluek MpuBeneHO B Tabiuie 5. PacmonoskeHue mepeMbluek u
NEpEKIIIYaTENe yKa3aHO B IPUIIOKEHHUH P.

2.6.1 CornacoBaHue JOTHYECKUX CUTHAJIOB.

[Ipu BhIMycKE M3 MPOU3BOJCTBA MEPEMBIUKU Y 1...Y22 yCTaHOBJIEHBI TaK, Kak
yKa3aHO B TMPUJIOKEHUH, YTO COOTBETCTBYET JIOTMUYECKOMY COTJIACOBAHHIO
BHYTPEHHUX CHTHAJIIOB BY C BBIXOJIHBIMH CUTHAJaMU JaTYUKOB, MOCTABIIIEMBIX B
COCTAaBE KOMILIEKTA.

Eciu xakoil-nmubo M3 NaT4yMKOB Ha KOTJIE 3aMEHEH Ha aHajor, MMEIOIIHi
IPOTUBOMNOJIOKHBIE BBIXOJIHBIE CHUTHAJbl, TO TIOJIOKEHHE COOTBETCTBYIOIIUX
nepeMbIueKk HEOOXO0MMO U3MEHUThH Ha TIPOTHUBOIIOJIOKHOE.

2.6.2 YcTaHOBKa BPEMEHHM 3aJIEPKKH CUTHAJIOB C JIATYUKOB.

JIist  mpenoTBpalieHus] JIOKHBIX cpa0aThiBAaHUN aBapUWHOW 3aIlUTHl 110
napaMeTpaMm, KOTOpbl€ MOTYT HMETh BBICOKOYACTOTHBIC WJIM CIy4dalHbIC
KpaTKOBPEMEHHbIE KOJIEOaHHWS OTHOCUTEIBHO 3aJaHHOrO0 3HAYeHUs (JaBJICHHE
BO3/lyXa, pa3pekKeHHWe B TOIKE) CHUTHAIBI ATUX MapamMeTpoB AeMI(UPYIOTCS C
MTOMOILIBIO YCTPOUCTB 3a/iepkKKU. MI3MEeHeHre BpEMEHH 3aJ€P>KKH OCYIECTBISETCS C
nomolIipo nepembryek Y23,Y24 cornacHo tabi.5
2.6.3 [Ilepectpoiika anropuTMa yIOPABICHUS OCYILIECTBISAECTCA C IOMOIIBIO
nepeMbruek Y27...Y41 u nepexmrouarens S2.

2.6.3.1 [Ilepexmouatens Sl Moaynst yHpaBieHUs 3ape3epBUPOBAH IS
JanbHENIINX pa3pabOTOK M B HACTOALIEE BPEMsS HE HUCIOJIb3YeTCsS. YCTaHOBUTH
nepexiroyatenu “I'az-Mazyt” B 6siokax BKO1 u BK32 B nonoxenne MA3VYT.

2.6.3.2 Ilpu npoBeneHun TmnpoBepku Osoka BY B TecToBoM pexume
MepeKiIroyaTenb S2 MOIYJsl yIpaBleHHs YCTaHOBUTH B mnonoxenue B-C. Ilpum
HOpMaJIbHOW pabote OJoka mepexmovaresib S2 JoKEH OBbITh YCTaHOBJICH B
nojoxenue A-B.

2.6.3.3 Ilepembluka Y27 CIlyKUT IJIs1 IEPEKITIOYEHUS UCIIOJIb3yEMBIX THIIOB
JAaTYUKOB IUIaMeHH. B mosioxkeHnu A-B UCHONB3YIOTCS NAaTUYUKU C BBIXOJHBIM
CUTHAJIOM B BHJIE NIOCJIEOBATEIBLHOCTH UMITYJIBCOB € 4acTOTOM 1 -45 I'm.

B mnonoxennn B-C uCHOAB3yIOTCS MATYUKKA C BBIXOJAHBIM CHUTHAJIOM
cooTBeTCTBYOIMM 1. 1.2.5a. [Ipy HanMuMM MIaMEHU KOHTAKTHI JATYUKA JOJIKHBI
OBITh 3aMKHYTBHI.

[Ipu ucnonb30BaHUM TATYNKOB IJIAMEHU C “CyXHMH KOHTaKTaMu HEO0OXO0JIMMO
B O6siokax bBKO7M, BKD1 nmoakmounTs CBOOOHBIE MPOBO/Ia K KOHTAKTaM 32)KUMOB B



COOTBETCTBUM C HMX MapKHpoBKOil. [IpoBoja MOAKIIIOUEHHBIE paHEe OTKIKOYUTh U
3ariylINTh.

2.6.3.4 Jlna oOecrieueHuss pabOThl KOMIUIEKTa C PETYISATOPOM Ppa3pekeHUs
CIyKUT TiepeMbluka Y29. Ipu BellycKke U3 IPOU3BOJICTBA NEPEMbIUYKA YCTAHOBIICHA B
nosnoxenne A-B. [Ipu 3ToM perynasiTop pa3peKeHus: HE HCOJIb3yETCsl.

B nonoxenun nepempiukn B-C  ympaBienwe mmbepoM  IbIMOX0j1a
OCYIIECTBIJISIETCS IO CUTHAJIaM OT peryisitopa paspexenus P36L u P36H.

2.6.3.5 ITepembruku Y30, Y31 onpeaensitoT TUI UCIIOJHUTEIBHOTO MEXaHU3MA
JUTSL yIipaBJieHus! KOepOM IbIMOXO/a B COOTBETCTBUHU € Ta0II. 5

2.6.3.6 Ilepembruku Y32, Y33 onpeaensitoT TUI UCIIOJHUTEIBHOTO MEXaHU3Ma
IUISl yTIPABJIEHUS 3aCJIOHKOM TOPEIIKH.

2.6.3.7 Ilepembrukn Y34...Y36 onpenensitoT NpogOJIKUTEIBHOCTh BPEMEHHBIX
MHTEPBAJIOB B COOTBETCTBUH C JUArpaMMoi pabOThl MPUIIOKEHUE A.

2.6.3.8 [Ipu ycTaHOBKE TMEpeMBbIYKA Y38 MPOUCXOIUT OTKIOUECHUE KaHala
obmeHna nanHbeiMH 110 uHTEpdericy RS485. Ecnu k kaHaly JMaHHBIX HE MOJIKIIOYECHBI
YCTPOKCTBA, HEOOXOANUMO YCTAHOBUTH IEPEMBIUKY.

2.6.3.9 Ilepempruka Y40 Ciy)KuT [0 OTKIIOYEHHS DPEXUMA CUHXPOHHOU
paboThl BBIXOAHBIX pejJe C KOMMYTHUPYEMbIM HampspkeHueM. Ilpu  ycTaHoBke
MIEPEMBIUKH BBIXOJIHBIE pesie pab0Tal0T HE3aBUCUMO OT KOMMYTHUPYEMOT'O HAPSIKEHHUS.

2.6.3.10 Ilepemprukn Y28, Y37, Y39, Y41 3ape3epBupoBaHbI s JaJIbHEUIINX
pa3pabOTOK M B HACTOSIIIIEE BpeMsi HE UCMOJb3YyIOTCcA. [lonokenue nepembluek Y25,
Y26 HE MEHST.
2.64 Ecimu nusg KOHTPOJSA IUIAMEHM HCIIOJNB3YETCS KOHTPOJIBHBIM DJIEKTPOJ, TO
boTORIEKTpUIECKUIA npeoOpa3oBaTeib HE MOAKJTIOYAETCS. CoBmecTHOE
UCTIOJIb30BaHUE (DOTOITEKTPUUECKOTO TPeoOpa3oBaTeist U KOHTPOIBHOIO 3JIEKTPOa He
JOITYCKAETCS.
2.6.5 Ilpu mycko-HalaJOYHBIX U PEMOHTHBIX Pab0TaX BO3MOXKHO PYyYHOE YIpPaBIICHUE
BO3JYLIHOW 3aCJIOHKOH, IIMOEpOM JABIMOXO/a, BEHTUJIITOPOM, JBIMOCOCOM H
nuTaTeIbHBIM HacocoM. [Ipu 3ToM cooTBeTCTBYIOITHME Nepekiitouarenu 6j10koB BKO7TM
win BKD2 Heobxoaumo ycranoBuTh B mosiokenne PYUH. Ilpu pabore ykazaHHBIC
NEepEKIII0YaTEeN YCTAHOBUTSD B nojoxxeHue ABT.

TaOmumna 5
Hasznauenue nepempruek uim HcxomHoe
O0o3HaueHu KOMMYTHpYEMas LECIb IOJIOKEHUE HpI/IMe‘-IaHI/Ie
C HepeMLI‘-IeK HepeMBI‘—IeK
Y1 P36L, G63.1 A-B,C-D |Cm. npum. 1
Y2 P36H, G64.1 A-B,C-D |
Y3 P34H B-C PabGoTaet Ha pa3MbIKaHHE
Y4 L47L, P46L B-C




[Ipogomkenue Tad. 5

Ha3znauenue nepemMpruex min HcxomamHoe
O0603HaueH" KOMMYTHUpPYyEMas LEMNb [IOJIOYKEHHE [Ipumeuanue
€ IICPEMBIYCK IICPEMBIUCK
Y5 L43H, P45H B-C
Y6 P53L, T43L B-C PabOoTtaeT Ha 3aMBIKaHHE
Y7 P5311, T43H B-C
Y8 P52H, T44H B-C Pa0GoTaeT Ha pa3MbIKaHUE
Y9 T38H B-C
Y10 G40 B-C
Y11 L44L B-C
YI2 L44H B-C
Y13 12 B-C PaboTtaeT Ha pa3MbIKaHHE
Y14 T55H B-C PaboTaeT Ha 3aMBIKaHHE
Y15 TS55L B-C
Y16 P27H B-C PaboTraet Ha 3aMbIKaHHE
Y17 G63 B-C CM. mpumM. 1
Y18 He ucnonwiyercs
Y19 P16L B-C PabGoTaeT Ha pa3MbIKaHHE
Y20 P35L B-C
Y21 G64 B-C Cwm. ipum. 1
Y22 P28L B-C PaboTaeT Ha 3aMBIKaHHE
3ajaHue 3aJepPKKU CUTHAJIA:
Y23 P16L OTCcyTCTBYET  [Bazmepika Ha cpabaTeianue 10c
F-E Sc
E-G Oc
Y24 P35L
Y25 He ucnone3yercs E-G He mensTh
Y26 He ucnonb3yercs E-G He MensATh
Y27 | Tum BBIXOTHOTO CHTHAJA A-B [Tocne10BaTeNBHOCTh UMITYIBCOB C
JaTYMKA TJIAMEHU HacToTol 1 -45 '
CIQ 3aMBIKaHI/Ie KOHTAaKTOB npy
< HAJINYUU IIJIaMCHU
Y28 He ucnonp3yercs B-C
Y29 [ToakmroueHue A-B Perynstop paszpexenus HE
peryiaTopa pa3pexeHus MCTIO/IB3YCTCA
B-C Perymsrop paspexeHus

IMCIIOJIB3YCTCA




[Ipogomkenue Tabd. 5

Hasznauenue nepemMpruex min Hcxommoe
O0o03HaueHUu KOMMYTHpYyeMas LCHb OJIOKEHUEe [Ipumeuanue
C IICPECMBIYCK| TICPCMBIYUCK
Y30 Tun ucnonaurensHoro A-B, A-B Yrpaenenue mu6epom
Y31 MexaHHu3Ma 1muoepa OTCYTCTBYCT
JIBIMOXO1a Ha Oase SJICKTPOABUTIATECIIA C
BpPEMEHEM XO0Ja:
B-C,A-B  [10c
A-B,B-C  [30c
B-C,B-C  [70c
Y32 THIT UCTIOTHUTENHEHOTO A-B, A-B  He ucnions3syercst
Y33 MEXaHu3Ma 3aCJIOHKHU Ha ©0a3e omekrtpomBurarens ¢
TOPENIKH BPEMEHEM X0J1a:
B-C, A-B 10c
A-B,B-C  [30c
B-C,B-C  [70c
Y34 BpeMs BEeHTWITAIMHA TONIKH A-B 2 MUH
B-C 4Mun
Y35 A-B Sc
DEMsI PO3KHUIa TOPEITKU B-C 10c
Y36 Bpewms nporpesa KoTia A-B 4 MuH
B-C 20MuH
Y37 He ucnonp3yercs
Y38 Ortximoyenue kanana |OrcyrcTByer  |KaHan BKIIIOYEH
oOMEHa JJaHHBIMHU 110 Nmeercs Kanan oTkirouen
unrepdericy RS485
Y39 He ucnonezyercs
Y40 Hcnons3oBaHue pexuma OTCYTCTBYET  |[Pexxum  CHHXPOHHOH  paGoThl
CUHXPOHHOI paboTHI pelie MCIIOJIB3YCTCA
¢ KOMMYTHDYEMBIM Nmeercst  [Pexxum  CHHXPOHHOM paGoOThI He
HaHpH)KeHI/ICM IMCITIOJIB3YCTCA
Y41 He ucnone3yercs OtcyTcTBYET

[Ipumeuanue: 1. [Ipn ncnosb30BaHUM B KAYECTBE AATUYHUKA MTOJOKEHUS
3aMBbIKAETCS MO TOCTUKEHHIO 3aIaHHOTO TIOJIOKEHHUSI IPU OTKPBITUH 3aCJIOHOK U
Pa3MBIKaETCs IIPU 3aKPBITHH.

TEXHUYECKOE OBCJTYXKXNBAHHUE

3.

3.1 OOmue ykazanusi

TexHudyeckoe oOCITy)XKMBaHHE KOMIUIEKTa MPOU3BOAUTCS CHEIHAIMCTaMHU,
M3YYMBIIUMH SKCIUTYyaTallMOHHYIO JOKYMEHTAIMIO HAa KOMIUIEKT, a TaKkKe, UMEIOINMHU
KBaJIM(DUKALIMOHHYIO TPYIITY [0 TEXHUKE Oe30macHoCcTH He Huke [IL



Jliist obecrieueHuss HOpMaabHOM pabOThl KOMIUIEKTa PEKOMEHYETCs BBITIOJIHATD

CHEAYIOIIUE MEPOIIPUSATHUS.
3.1.1 ExenueBHO

3.1.1.1 IIpoBepsATh HCHPABHOCTH OPTaHOB CBETOBOM M 3BYKOBOM CUTHAIU3ALNU C
nomoipio kHonku CUT'HAJIM3ALMA: KOHTPOJIb.
3.1.2 ExeHenenbHO

3.1.2.1 BbINOTHATH MEPONIPUSITHS €KETHEBHOTO O0CTY>KUBaHHUS.

3.3.2.2 VYpansaTe NbUIb C HAPYKHBIX TOBEPXHOCTEM.

3.1.2.3 IIpoBoauTh HapYyKHBIA U BHYTPEHHUN OCMOTp BY ¢ menbto onpeneneHus
COCTOSIHUS TIOCTYIHBIX 3JIEMEHTOB U Y3JIOB.
3.1.3 EsxeroaHo npu mjIaHOBOM OCTaHOBE KOTJIa

3.1.3.1 BbINOSHATH MEPONIPUSITUS €KEHEICTBHOTO 00CTYKHUBaHHUSI.

3.1.3.2 W3Bnekarts u3 koprnyca bBY Bce cy0010ku, 001yBaTh UX CKAaThHIM BO3JIYyXOM,
MPOBEPSTH HAJIEKHOCTH MaekK.

3.1.3.3 O0ayBath cKaThIM BO3yXOM BHYTPEHHHUE MOJOCTU KOKYXOB BY.

3.1.3.4 IlpoBepsATh HANEKHOCTh MASIHHBIX M PE3bOOBBIX  AIEKTPUYECKHUX
COEIMHEHUN KOMILICKTA.

3.1.3.5 IIpombIBaTh COUPTOM KOHTAKTHI BCEX Pa3bEeMHBIX COCIUHEHUH (pacxon
cnupTta Ha oauH 010k BY 0,018 ).

3.1.3.6 IIpoBepsaTh pabOTOCIIOCOOHOCTh YCTPOMCTB aBapUMHOW 3aIUTHI U
CUTHAJIU3AIMU 0 KaXJAOMY KaHAJly 3alllUThl MyTeM UMHUTAIlMU aBapUNHBIX CUTHAJIOB
JATYUKOB 3aIUTHI.
3.1.4 Ilpu peMOHTE WM JINTEIBHOM OCTaHOBE KOTJIA.

3.1.4.1 BBINOTHUTH MEPOTIPUATHS €KETOTHOTO OOCTY>KUBAHUSI.

3.1.4.2 IIpoBoauTh NPOBEPKY TEXHUUECKOTO COCTOSHUS COTIACHO H.3.3.

3.2 Mepsbl 6€3011aCHOCTH.

[Ipy npoBeneHWH TEXHUYECKOTO OOCITYKMBaHUS HEOOXOAMMO COOJIIOAATH
cJIeIyIolue Mepbl 0€30MaCHOCTH:
3.2.1 OO6muue Mepnl 6€30MaCHOCTH, YKa3aHHbIE B 1. 2.2;
3.2.2 MeponpusTus M0 TEXHUYECKOMY OOCITYKMBAaHUIO, CBA3AHHBIE C OTKIOYEHUEM
BBIXOJIHBIX Pa3beMOB WM C BCKPBITHEM OJIOKOB MPOBOAUTH MPU OTKIHOUCHHOM
MUTAHUU Ha BBOJIE;
3.2.3 Tlpu npoBepke cpabaTbIBaHUS aBAPUITHBIX 3AIIHT, a TAKXKE TPU TPOBEPKE padOTHI
MyTeM UMMHUTALUK WIK B TECTOBOM PEXUME PadOThl pYyYHOM 3aOpHBIN OpraH mojaauu
TOIJIMBA JIOJKEH OBITh 3aKPHIT;
3.2.4 Tlepconan npoBOASAIINN TEXHUUECKOE OOCTYKUBAHHE JOJIKEH ObITh 03HAKOMIICH
C COOTBETCTBYIOILIEH MHCTPYKIIMEN IO TEXHUKE O0€30MaCHOCTH.

3.3 IIpoBepka TeXHHYECKOI0 COCTOSIHUSA.

3.3.1 Ilenpio mpOBEpKHU SIBISAETCS OMNPEACIICHUE MPUTOJHOCTH KOMIUIEKTa ISl €ro
WCIOJB30BaHUA MO NPSIMOMY Ha3HaueHuto. [IpoBepka TEXHUYECKOTO COCTOSHUS
JATYUKOB M HUCIOJIHUTEIBHBIX YCTPOMCTB MPOM3BOJUTCS IO YKa3aHUAM UX



AKCIUTyaTallMOHHBIX TOKYMEHTOB.

[IpoBepKy TEXHUYECKOTO COCTOSIHUSA PEKOMEHAYETCS MPOBOJUTH MTPH BXOJHOM
KOHTPOJIE U B IEPUOJIbI KATUTATBHOTO PEMOHTA U YCTPAHEHUSI HEUCITPABHOCTEM.

JlomyckaeTcsi pOBOAMTH MPOBEPKY HEMOCPEACTBEHHO Ha aBTOMAaTU3UPOBAHHOM
KOTJIE MPU 3aKPHITOM PYYHOM 3aIIOPHOM OpraHe TOILIUBA.

B ostom cnyuyae, BMecTO 00OpyAOBaHHS YKAa3aHHOTO B CXeMaX MPOBEPKHU
WCIIOJIB3YIOTCS JATYMKM W UCIHOJIHUTENBHBIE YCTpoiicTBa camoro komna. [lmams
UMUTHPYETCSI OCBEIIEHUEM (POTORIEKTPUIECKOTO MpeoOpa3oBaTens MyJbCHPYIOIIUM
cBeToM yacToTou (4-30) I'1 oT M060ro HMCTOYHKKA (HapUMEpP, PYYHOTO 3anaibHUKA)
VI TIOAKJIFOYEHUEM BMECTO KOHTPOJIBHOTO AsiekTpojia corpotuiienus (300-500) kOm.

[IpoBepka PyHKIIMOHUPOBAHUS IPOU3BOAUTCS B COOTBETCTBUU C TEXHUYECKUMHU
naHHbIMHM (pazzgen 1) U BpeMEHHBIMH AvarpaMMaMu (MPUJIOKEHUE A), UMUTHUPYS
BXOJIHbIE CHTHAJIbl KOMIUIEKTa U HAOJIOAAsi COCTOSHUSI UCIOJHUTEIBHBIX YCTPOMCTB
WIN UX UMUTATOPOB U OPraHOB CUTHAJIU3AIINH.

JlonyckaeTcsi MpoBepKY (YHKIIMOHUPOBAHUS KOMIUIEKTa MPOBOAMTH C
UCIIOJIb30BaHUEM TECTOBOTO pexkumMa padoTsl. [Ipu mpoBepke Ha aBTOMaTU3UPOBAHHOM
KOTJIE BCE ONEPALMH TECTOBOTO PEXUMa IPOBOJUTH TOJIBKO MPU 3aKPHITOM PYYHOM
3all0PHOM OPTaHEe TOIUIMBA.

Jl1s mepexonia B TECTOBBIN PEKUM padOThl HEOOXOIUMO MEPEBECTH JBUKKOBBIN
IepeKIroYaTensb S2 TIaThl MOIYJIS yIpaBieHUs B nojioxkenue B-C.

[TpoBepky PyHKITMOHMPOBAHUS KOMILIEKTA MPOBOJAUTH 110 Tabiuiie 6.

3.4 KoucepBanus

HpI/I IJINTCIIBHBIX IICPCPBIBAX B OJKCINIYAaTaOHMKW KOMIIIICKTA PCKOMCHIYCTCA
3aIUTUTB COCTAaBHBIC YaCTH OT BOS,Z[GfICTBHﬂ 0pr>1<a}0u1ei/’1 CpCAakbl, a TAKXKC IMOIIaAaHNA
BJIaI't HA JJICKTPUYCCKUC 3JICMCHTBI KOMIIJICKTA C IIOMOIINbBIO YCXJIOB.



Tabmuna 6

[TocnenoBarenpbHOCTH ONEpalui
IIpU [IPOBEPKE

BxirouenHoe cocTosiHue

Nupukaroper bBY

HcnonHuTenbHbIe
YCTpOiicTBa U
BBIXOJHEIC CUTHAJIBI

1 .Mcxonnoe cocTossHUE

BJIOKMPOBKA [TYCKA

2.Haxatp kHonky I[TYCK (HS4)

Pa3OMKHYTO€ COCTOAHUC NAaTYUKOB:

WMHaukaTopel 0TOOPaKalOT COCTOSHUE
ABAapUIHBIX JaTYUKOB, KHOIIOK YIIPABJICHUS U
BBIXOJHBIX CUTHAJIOB

P28 ABJIEHUE TOIIJIMBA HU3KOE

P27 ABJIEHUE TOIIJIMBA BBICOKOE

P34 ABJIEHHE B TOIIKE BBICOKOE

P16 ABJIEHUE BO3/1Y XA HU3KOE

P35 PA3PEXEHUE HU3KOE

G40 bIMOCOC HE PAEOTAET

12 ABAPUA B KOTEJIBHOU

T44 unu P52 TEMIIEPATYPA BO/Ibl BbICOKA A

ABJIEHUE TTAPA BbICOKOE

P46 nmu L47 ABJIEHWE BOJIbI HU3KOE
YPOBEHB BOJIbl HU3KUI

P45 nnm L43 ABJIEHUE BOJ1bl BBICOKOE
YPOBEHB BOJIbl BRICOKHI

T38

TEMIIEPATYPA  JBIMOBLIX TI'A30B
[TOBBIIIEHA

OTCcyTCTBHE TIJIAMECHHU

HET INTAMEHU

Hannune  1miameHn
(bakena

OCHOBHOTI'O

[IJIAMSA OCHOBHOI'O ®AKEJIA

Ha>xaToe cocTosHue YIpaBJIAIOMIUX]
IKHOITOK:

(11S711)

BO/IbI

OCTAHOB 5.1
OCTAHOB (HSS5) wmm 5.2 (o]
Lenu 5.2 pa30MKHYTOE COCTOSIHHE)
G62 [NYCK 4.1
CUTHAJINBALINA MOJAroToBKA K PO3XKUTY
OTKJIFOYEHUE (x) (HS 9)
CUTHAJIM3ALIMA ITYCK 3ABEPIIIEH 6.1
OTKJIFOYEHUE (HSI0) '
YBEJIMUEHUE MOIHOCTUBEPXHMI PET'YJIMPYEMbBI YPOBEHbB

VMEHBIIEHUE MOIIHOCTHU
(HS7L)

HIDKHUM PETYJIMPYEMbBIM VPOBEHDB
BO/IbI




[Tpogomxenne Tad.6

ITocnenoBaTenbHOCTD ONEpaLAM
IIpU [IPOBEPKE

BxiroueHnoe cocrosiHue

Nuaukaroper bBY

HcnonHuTenbHbIC
ycTpoiicTBa U
BBIXO/IHBIC CUTHAJIBI

3. Haxxatps kHOnKy [TYCK (HS4)

Haxaroe cocrosane
IYIIDABJIATOMMUX KHOITOK:

I[TYCK
M HaKaTOpBEl 0TOOPaXKatoOT COCTOSIHUE
TaTYUKOB U UCIIOJHUTENIBHBIX YCTPONUCTB

CUTHAJIBALIMS ABAPMS B KOTEJIbHOM 51
OTKJIFOYEHUE ® (HS9)
CUTHAJIM3ALIMA HET IINTAMEHU 41
OTKJIFOYEHUE & (HSI0)
OCTAHOB (HS5) TEMIIEPATYPA BOJIbl BBICOKAS 31
JIABJIEHUE ITAPA BbICOKOE
PaSOMKHyTOC COCTOAHUC
JIATYNKOB:
L47 ABJIEHME BOJIbl HU3KOE
YPOBEHb BOJIbl HU3KMIA
L43 ABJIEHUME BOJIbl BBICOKOE
YPOBEHbB BOJIbl BBICOKHH
L44L HIYDKHU PETYJIMPYEMBINA YPOBEHbD
BO/IbI
L44H BEPXHUI PET'YJIMPYEMbIN YPOBEHbD
BOJIbI
3aMKHYTO€ COCTOSTHUE JaTYUKOB:
T55L ABJIEHME TOIIJIMBA HU3KOE
T55H ABJIEHME TOIIJIMBA BbICOKOE
P53H wmu T43H ABJIEHME B TOIIKE BEICOKOE
P53L mmm T43L ABJIEHUME BO3YXA HU3KOE
4. Haxarp knonky ITYCK (HS4)  [TYCK, [TOJITOTOBKA K PO3XKUTY.
M HMKaTOpbl 0TOOPaKaIOT COCTOSTHUE
MCITOJTHUTCIIBHBIX yCTpOﬁCTB U JAaTYHUKOB.
HasxaTtoe cocTosiHue yIpaBisOmnX
KHOITIOK:
VBEJIUUEHUE MOI[HOCTUABAPHS B KOTEJIbBHOU 24
(1IS711)
VYMEHBIIEHUE MOIIHOCTUHET INTAMEHU 63
(HS7L)
CUTHAJIN3ALIUA TEMIIEPATYPA MA3YTA HU3KAS 64
OTKJIFOYEHUE ® (HS9) HETEPMETHUYHOCTH KJIAIIAHOB
CUTHAJIM3ALIAA TEMIIEPATYPA BOJIbl BBICOKAS 30
OTKJIFOYEHUE = (HSIO) ABJIEHME ITAPA BEICOKOE
OCTAHOB (HS5) ABJIEHME BOJIbl HU3KOE 65

YPOBEHD BO/Ibl HU3KNI




[IpogomkeHue Ta01.6

[TocnenoBarenbHOCTD Onepanuit
IpY TIPOBEpKe

BxaroueHHOE COCTOSIHHE

Nupukaropel bBY

HcnonuurensHble
YCTpOiicTBa U
BBIXOJHBIE CUTHAJIbI

S. Haxatp kaonky [TYCK (HS4)

[TYCK, IIOJJI'OTOBKA K PO3XUI'Y,
ITYCK 3ABEPIIEH.

MHauKaTopbl 0TOOpPaXKatOT COCTOSTHUE
MICIIOJIHUTEJIbHBIX YCTPOMCTB U JaTUUKOB

HasxaTtoe cocTosiHHE yIPaBIIIOLIUX|
KHOIIOK:

JITABJIEHUE BOJIbl BRICOKOE YPOBEHb
BO/IbI BLICOKHI1

VBEJIMUEHUE MOIIHOCTHUABAPHS B KOTEJIbBHON Ot 39

(HS7H)

VMEHBIIEHUE MOIIHOCTUHET INTAMEHN 3a 39

(HS7L)

CUT'HAJIM3ALIUA OTKJITIO{TEMIIEPATYPA MA3YTA HU3KAS Or 15

YEHUE ® (HS9) HE'EPMETHUYHOCTD KJIAITAHOB

CUTHAJIU3ALIMS TEMITEPATYPA BO/JIbl BEICOKA 3al5

OTKJIFOUEHMUE = (HSI10) ABJIEHUE ITAPA BBICOKOE

[TYCK (HS4) ABJIEHME BOJIbl HU3KOE 40
YPOBEHb BOJIbl HU3KUI

OCTAHOB 14

PaSOMKHYTOC COCTOsHHUC

TaTYMKOB:

G40 bIMOCOC HE PAFOTAET

P16 ABJIEHUE BO3/1Y XA H1U3KOE
P35 PA3PEXEHUE HU3KOE

P34 ABJIEHUE B TOIIKE BBICOKOE

3aMKHyTOC COCTOSAHHUEC NJAaTUHMKOB:

G63

ABJIEHUE TOIIJIMBA BBICOKOE

G64

ABJIEHUE TOIJIMBA HU3KOE

P36L mimmt G63.1

HIOKHUM PETYJIMPYEMbBIN YVPOBEHD
BO/IbI

P36H niu G64.1

BEPXHUM PET'YJIMPYEMbBIM YVPOBEHD
BO/IbI

6.Haxate kaonxku CUTHAJIU-
BAIIUS OTKJIIOUEHUE <
(HS9 u HS10) BmecTe

®

[IYCK, IIOAI'OTOBKA K PO3XUI'Y,
I1YCK 3ABEPIIIEH, OCTAHOB
MHaukaTopel 0TOOpaXKatoT COCTOSIHUE
repembraek MY A-B - mHAMKATOp BKIIOYEH
B-C- nHAMKaTOp BBIKJIIOYEH

/14 mepexona K MOBTOPY TECTOBOM
npoBepkn Haxarb kHonky IIYCK
(HS4)




[IpogomkeHue Tad1.6

[TocnenoBaTenbHOCTh ONEpanuii BKII0YEeHHOE COCTOSIHUE
[IpU [IPOBEPKE WNunukatopsl bY
HcnonHuTENbHEBIE
yCTpoiicTBa U
BBIXOJHBIC CUT'HAJIBI
Y27 ABJIEHUE TOITIJINBA BBICOKOE
Y28 ABJIEHME TOIUJIMBA HU3KOE
Y29 ABJIEHUE B TOIIKE BBICOKOE
Y30 ABJIEHUME BO3/1Y XA HU3KOE
Y31 PA3PEXXEHWE HU3KOE
Y32 bIMOCOC HE PABOTAET
Y33 ABAPUA B KOTEJIbBHOU
Y34 HET INTAMEHHM
Y35 TEMIIEPATYPA MA3YTA HU3KASA
HETEPMETNYHOCTD KJIAITAHOB
Y36 TEMIIEPATYPA BOJIbI BEICOKAS
JIABJIEHUE ITAPA BICOKOE
Y37 JIABJIEHUE BOJIbI HU3KOE YPOBEHb
BOJ1bl HU3KUIA
Y39 JTABJIEHUE BOJIbI BBICOKOE YPOBEHb
BOJIbI BHICOKUI
Y40 TEMIIEPATYPA JIbIMOBbIX TA30B
[TOBBIIIIEHA
[Iprmeuanus.

1. Haxxatoe cocrossaue kHonku Y BEJIMYEHME MOIIIHOCTH cooTBeTcT

BYET 3aMKHYTOMY COCTOSIHMIO 1aTuukoB T43L v PS3L.
2. Haxaroe coctosiuue kHoniku Y MEHBIIIEHME MOIIHOCTHU
COOTBETCTBYET 3aMKHYTOMY COCTOSIHMIO AaT4yukoB T43H nnu PS3H.



4. TEKYIIUA PEMOHT

4.1 OOmmue ykazaHust

K mpoBeneHMIO TEKyIIEro peMOHTa JOMYCKAKTCS CHELUATMCThI, OCBOWBIIHE
YCTPOMCTBO, IPUHLMII ACUCTBUSA U B3aUMOJEHCTBHE COCTABHBIX YaCTEH KOMIUIEKTA, a
TaK)Ke, UMEIOIIMMHU KBaJU(PUKALMOHHYIO TPYIILY 110 TEXHUKE OE30MMACHOCTH HE HHKE
III.

Ilouck HeWcCHpaBHOCTEH PEKOMEHIYETCs HA4YMHATh C IMPOBEPKH JaTYUKOB
TEXHOJOTUYECKUX  IMAPAMETPOB,  MCIOIHUTEIBHBIX  YCTPOMCTB M  BHEIIHUX
KOMMYTAllMOHHBIX 3JIEMEHTOB (MarHUTHBIE ITyCKaTEIW, BBIKJIIOYATENA W T.0.). Jus
MIPOBEPKU PEKOMEH]IYETCS KCIOJIb30BATh TECTOBBIN pexxuM padoTel BY cormacuo n.3.2.

[locne mpoBepku MCHPABHOCTH NMEPUPEPUIAHBIX YCTPOICTB MOKHO MEPEUTH K
nuarHoctuke bY. BHawane pexkoMeHAyeTcs NpPOBEPUTh HAJAEKHOCTh PAZBEMHBIX
coenuneHnii BY. Ilpu HEOOXOIUMOCTH MPOBECTU HX TEXHHUUECKOE OOCIyKHBaHUE.
3aTeM cieayeT NPOBEPUTHh UCIIPABHOCTh HCTOYHUKOB nuTtanusa bY nHa nate [IBP.

4.2 Mepbl 0e301aCHOCTH

[Ipn mpoBeAeHUM TEKYILIEr0 PEMOHTAa HEOOXOIMMO COONIOAATH CIEAYIOIINE

Mephl 0€30MaCHOCTH:

4.2.1 OOuue Mepbl 6€30MaCHOCTH, YKa3aHHbIC B II. 2.2;

4.2.2 Ilpu OTBICKAHWM HEUCHPABHOCTEW BO BKIIOYEHHBIX MNpHOOpax HEOOXOIUMO
IIPUHATH MEPBI, UCKIIIOYAIOIINE CIyYallHOEe KOHTAKTUPOBAHUE YEJIOBEKA C ONACHBIMU
IUTSL )KA3HU TOKOBEAYLIUMU YaCTSIMU;

423 Mepbl  06e30MacHOCTH  TNPU  HUCIOJIB30BAHUU  DJIEKTPOU3ZMEPHUTEIHHOTO
MHCTPYMEHTA, YKa3aHHBIC B UX 3KCIUTYaTallHOHHBIX JOKYMEHTAX;

4.2.4 Bce Bumpl paboT, CBSI3aHHBIE C TEpENalKol AJIEKTPO- U PAJAMOIIEMEHTOB,
pacnaiika kaOenell W T.J. HPOU3BOAUTCS TOJBKO MPU OTKIOYEHHOM IHMTaHUU
KOMILJIEKTA.

4.2.5 Tlepconan mnpOBOASIIMA TEKYIIUA PEMOHT JOJDKEH OBITh O3HAKOMIJIEH C
COOTBETCTBYIOIICH MHCTPYKIHUEH MO TEXHUKE OE30MaCHOCTH.

4.3 Texkyuuid peMOHT COCTABHBIX YacTeil U31eJTusl

[lepeyeHb HEKOTOPBIX BO3MOXHBIX HEHUCHPABHOCTENM COCTABHBIX YacCTeu
KOMILJICKTA, a TAaK)Ke MPUYMHBI U CIIOCOOBI YCTpaHEHHUsI TIPEICTaBICHBI B TaOIHIlE 7.

[Tocne yctpaHeHus: 0OHAPYKEHHBIX HEUCIPABHOCTEH HEOOXOIUMO MPOBECTU
MIPOBEPKY TEXHUYECKOT'O COCTOSTHUSI KOMIUIEKTA.



Ta0mura 7

Omnucanue MOCIEICTBUNA OTKA30B
Y [TIOBPEKICHUI

Bo3MoKHbBIE TPUYHHBI

VYkazaHus 10 yCTPaHEHUIO
IIOCJIEACTBUM OTKa30B U
IIOBPEXKICHUI

l. IIpu BKJIFOUECHUY
DIIEKTPONUTAHUS HE BKIIIOUAETCS]
unaukatop CETh

HewucnpaBeH cBeTOM3IyYarOni
uaaukarop. [leperopena
[J1aBKasi BCTaBKa WIH
HEHCIIPAaBEH CETEBOM
MepeKII0YaTeNb.

3aMEHUTh UHAUKATOP. 3AMEHUTD
MJ1aBKYIO BCTaBKY. 3aMEHUTh
MEPEKIIF0YaTeb.

2. IIpu Ha)kaTUM Ha KHOIIKY
YIpaBJIEHUS] COOTBETCTBYIOLIUI
€KUM paboThl HE BKJIFOYAETCS.

HeucnpaBHa kHOIIKa
yrpasieHus. HencnpaBHa minata
MYVY.

3aMEHUTh KHOMKY. 3aMEHHUTh
maty MY.

3. B mporiecce paboTsI: He
BKITIOYAIOTCS OT/ICIIbHBIC
MCIIOJTHUTEINIbHBIE YCTPOICTBa, a
pu cpabaThIBAaHUH 3aILUTHI -
MCTOYHUK 3BYKOBOTO CHTHAJA;
bY He pearupyer Ha U3BMEHEHUE
COCTOSIHUS OTACTBHBIX JAaTYHMKOB
TEXHOJIOTUIECKUX MTapaMeTPOB;
cpalaThIBaeT 3alUTa 10
OTCYTCTBHIO TUIAMEHU TIPU
HOpMaJIbHOU paboTe
FOPEJIOYHOTO YCTPOMCTBA.

Hewncnpasusl peine atel HBP

HewncnpaBHbI ONTO2JIEKTPOHHBIE
rapel Iatel MY. HencnpaBna
rara MVY.

Hewncnpasen

(hOTOINEKTPUUYCCKUH TaTUHK.
Hewncnpasna mmata MY

3ameHuTh pene miatet HBP

3aMEHUTH ONTOAIEKTPOHHbIE
rapsl maTel MY.
3ameHuTh riaty MVY.

3aMEHUTDH (HOTOIINEKTPUUECKUI
MaTYUK.
3amMeHUTh maty MY

kroueH naaukarop KAHAJT
CBA31 HEUCITPABEH

HenpasuibHOE NOAKIIOYEHUE,
3aMbIKaHUE WIH OOpBIB
poBoJ10B HHTep(heiica RS-485.

CUNbHBINA yPOBEHb MIOMEX.

HewncnpaBHOCTB cxeM
nHTEPPENCOoB.

BBITTOTHUTS MOHTAX B
COOTBETCTBUU CO CXEMOM
MOAKJIIOUYEHUS. Y CTPAaHUTh
0OpBIB WJIH 3aMbIKaHUE.
[ToaKIFOYUTH MPOBO/I,
COEMHSIONINI 001I11e TOUKU
nprOOpPOB.

3amMeHuTh m1aty MY nunm
BHEIIIHEE YCTPOMCTBO.

[uraetr unaukatop KAHAJI
CBA31 HEUCITPABEH

OTCYTCTBYET CUTHAJI
CHHXPOHUMITYJIBCOB C
KOMMYTHPYEMBIM
HaTpsHKEHUEM.

3aMEHUTH IJIaBKYIO BCTaBKY B
L[eN U, MOAKIIOYEHHOH K 1IeTH
X4/16. 3aMeHUTH ONTO3JIEK-
TpOHHYIO napy Ha muiare [1BP.
3ameHuTh maty MVY.

[MracT UHAUKATOP
BJIOKMMPOBKA ITYCKA

CWIBHBIN YPOBEHB ITOMEX.

OmmOka B ynpasistonei

nporpamMme.

CHU3UTH ypOBEHB MIOMEX
(manpumep ycraHoBuTh RC-
[[EMIOYKH).

3aMEHUTh MUKPOCXEMY

MUKpPOKOHTPOJLIEpA.




3. XPAHEHHUE

KoMIUIEKT [ODKEH XpaHWThCS B YIAKOBKE 3aBOJla - HW3TOTOBHUTENS B
OTaIUIMBAEMbIX U BEHTHJIMPYEMBIX TOMEIICHUSIX C TeMIepaTypoi Bo3ayxa oT 5 10 40°C
U OTHOCHUTEJIbHOW BlaxxHOCThI0 He Oosiee 80% mpu 25 °C. IIpoaomkuTenbHOCTh
xpaneHus 12 mecsitie. [Ipu XpaHeHHH CBBIIIIE STOTO CPOKA JOJHKHA OBITH MTPOU3BEICHA
TIepeKOHCEpBAaIlHsl KOMIUIEKTa, 00eCTIeUnBaroIas JalbHEHIee XpaHeH e,

6. TPAHCIIOPTUPOBAHUE

TpancnopTUpoBaHUE KOMILIEKTa JIOKHO MPOU3BOAUTHLCS TOJIBKO B 3aKPHITOM
TpaHCIOpTE. TpancnopTupoBaHue MIPOU3BOJIUTCS ABTOMOOUJIbHBIM,
KEJIE3HOJOPOKHBIM M aBHAIIMOHHBIM (B OTAIUIMBAEMBIX OTCEKaxX) TPAaHCIOPTOM B
COOTBETCTBUM C JICUCTBYIOIIMMH IpPaBWJIAMH MEPEBO3KUA TPYy30B NPHU TEMIIEpaTypax
OKpyxaronero Bozayxa or Munyc 50 no miroc 50°C npu OTHOCUTENBLHOW BIAXKHOCTH
Bo3ayxa 10 98% mnpu temneparype 35 °C. [IpogoKUTENbHOCTh TPAHCIIOPTUPOBAHUSA
KOMIUIEKTa HE JOJDKHA MNOpeBblmaTh 6 MecsueB. PaccTaHoBka W KpEIUIEHHE B
TPAHCIIOPTHBIX CPEACTBAX SIIUKOB C IPYy30M JOJKHBI UCKIIOYATh UX CMENICHUE U
COyZapcHHUe.

KommiekTbl, CMOHTHpPOBaHHBIE HAa KOTEIBHYIO YCTAHOBKY JIOJIKHBI YIIAKOBBIBATh
B Tapy COIJIACOBAHHYIO C 3aBOJIOM-U3TOTOBUTEIEM KOMILIEKTA.

[Tocne TpaHCTIOPTUPOBAHUS BBITPYKEHHBIC SITITUKUA ¢ KOMITJIEKTaMU HEOOXO MO
BBIJIEPKaTh B T€UEHUE 6 YACOB B YCIOBUSAX XPAHEHUSI.



MNEPEYEHDb INPUJIOKEHUMI
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m Knanar, pezympymiug gpzay OImKIbIT,
UCTIONIHUME IbHOE LYCmpodcmbo Bk moqers

KOHMPO/b Ok /mver

[ pedbapumersHen konmpors

Knanar, pezympyewud opzat omkpem

UCTIOMHUME IHOE YCmpoucimbo Bk /movers
CUZHAMUZaULS BK/m+ena  Kormposs
OK/o4er rpu Hasuy Komards/
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72 Abapusi 6 KomenHou
77 Hem naaneny 2openky
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24 / Qbuzamens popcyrxy
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Y31 Y0 | Iy Y33 Y32 12k Y3h | T Yo He Y36 19c
‘ c c
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A=l - 0 A8 | B-C 0 B-C | 240 | b-C 4 B-( 1200
B-C | A 10 B-C | Al J0 16,c e V02
B-L (|0 AL | B-C 70 2 0 7

Puc.A.2 Bpemennas nuarpamMma paboThl KOTIIA.
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to, tI7 - MomeHThI moaun curnana «llyck 3aBepiien» - pa3pelieHre Ha peryJIupoBaHie MOITHOCTH
tl4 t15 - Bpems ocTaHOBa TOpenku (EPEX0/l B PEKUM OKUIAHHUS)
t15 —tl6 -  Bpemst HaxOXKIEHHsI TOPENKU B PEKUME OXKHIAHUS

t16 —t17 - Bpems IMycKa TOPEJIKH MOCIIE PEKUMA OKUAAHUS
- BpeMmsl 33/Iep>KKU Ha OTKPBITHE KJlanaHa 4 cTyneHH (OnpeenseTcs IporpaMMHO B

3aBUCHMOCTH OT BpeMeHH xoaa MDO)

G15otkp., G153akp., G63, G64 - mukponepeximoyaTean MO0 3acinonku 0 -

MUKpOTMEpPEKIIoYaTeslb Pa30MKHYT, 1 - MUKpONEpEKII0uaTeNb 3aMKHYT

150TKp., 153aKp. - KOMaHJbI HA OTKPBITUE, 3AKPBITHE 3aCIIOHKU
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INEPEYEHbBb DJIEMEHTOB
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K cXeMe JIEKTPUYeCKOH MPUHIMIINATBHOH MOXYJISl YIIPABJICHUS

Cl1,C2
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DI

D2

D3
D4...D13
D14...DI16
D17

R, R2

R3, R52, R53
R4...R23
R24...R48
R49, R51
R50
RPI—RP5
S1,S2
VI... V12
VDI

VTI, VT2
X5, X6, X9
X11

Yl1... Y41

ZQl

Gl...G22 Slyeiika

Rl

G23...G26 Sueiika

Cl

Rl

R2, R3
VDI

INEPEYEHDb 2JIEMEHTOB

Konpencarop K10-7B-M47-22 n®*™#%%
Kongencarop K10-17-16-H90-1 mx®+20%
Konpgencatop K50-35-16B-220 Mx®-U
Konnencarop K10-17-16-1190-0,1 Mx®+20%
Muxkpocxema KP1564TJI2

Mukpocxema ADM485JN

Mukpocxema AT89C51 -12PC

Muxkpocxema KP15541P22

Mukpocxema K1109KT2

Muxkpocxema KP1171 CI14,7

Pesuctop C2-23-0,5-3,9 kOm+10%-A-B
Pesucrop C2-23-0,25-10 kOm£10%-A-B
Pesuctop C2-23-0,25-5,6 kOmM+10%-A-B
Pesucrtop C2-23-0,25-330 Om+10%-A-B
Pesucrop C2-23-0,25-470 Om*=10%-A-B
Pesucrop C2-23-0,25-120 Om*=10%-A-B
Hab6op pesucropoB HP 1-4-9M-0,125-6,8 kOmM+10%
[Tepeximrouarens 11719-2

OnTomnapa tpanzuctopras AOT101 AC (CNY-74-2)
3amutHeii guoa 1,5KE6,8

Tpanzuctop KT3102/1

Bunka I'PTIMII-1 -31111Y2-B

Bunka I'PIIMIII-1-45111Y2-B

[ teipeBas nuneiika PLS40-G

Pe3onarop kBapuessiid 11,0592 MI'n

Pesuctop C2-23-0,5-3,9 kOm*=10%-A-B

Konnencatop K73-17-63B-1,5Mk®+20%
Pesucrop C2-23-0,25-100 kOm=10%-A-B
Pesuctop C2-23-0,25-5,1 MOm=10%-A-B
Huon K/1522b



[Tpunoxenue /]
(cnpaBo4HOE)
Cxewma aJiekTpuiecKkasi npuHIunuanbHas 61oka BKO7M.

x5 X1 X92 ]
Ufens (o o Lerw e orin] s tens
Vnoveiue sbykgbod 7
okiines e |1 I} tines Hopre | LUe Y, i f;p 7 2 Vs Stykobo
172 2 i 112 —d 29| vz (10) 7
3 {30 Buewpeeymap 1657 | 8 =P
i b Bt peynsineg
200 4 29 9 o
Odupi Bam 5 7 fyex 142) I 9 28
P . " Tyex 14.2)
O 6 7 Ui bt 27 e
Labnerse Bozdyxa 7 1| fabrenue bosdyxa J n Vi
wuawoe 116l g | S| musmonl6l) Yo T 17
72 £l £
#5485 Zt hsuss tene o
ni8 +58 1a yrpad om ORY, 1
X6 2 8
: Oemanod (5.2 S R Oemanodls 2]
Lens Kon | ) 7
Jlabnense monmiba 7 3| fabneswe monnuba Yrpaberue 4 7
Brokoe P27 F | dscoroe (P27 om OKY (31 Y o omIKY 21
Sucaona 2 coyens 3 21 | Jacronxa 2 ciyners P 6 2 )
e o Tk S [ no 4
163 4 2 (w63 Hew i 7 > Ty 1)
Jacaonka 3 coiens 5 15 | Jocrorka 3 commenis 4 J )
4 St R st - 0 /5 e o /5
16647 6 % 164) Knarab (51 g 0 Qemanod (51
fabrenue monmuba 7 5 | Aabrese moomda (lmane T3CT7 0 !
nanoe (P28 [ o] |5 | mwoe 12281 17
Jlsmacoc ve g 27 ”s{/»}[)('ﬂ[ )(7{]70} enn Korl
om (G4 {1 podomaem (54
yadomaen (G40) » 28 Tlyck sabepuen |7 P W 4 Thox sabepwen
X7 : i lixs . - 2 61
- ” b e
e it Hbueomens kX 2 ; : 7
Benmunsmopa ,ff»_ “4‘&4 =L 5 | i
| y i
K3 acrnnaeny 2 1 5
Papexernse & 77 | n3ppexen
uzxoe (1351) 4 2% iskoe (PI50] § 27
X2 e Ke
o e, Hedgmpans 7 I i AT
o y: ¢
Labrewue b monwe 5 21 | flobnere 6 monke (o 2 11 /}" ! i
..... - i oA - 4
b 0 | bucoxoe (P 4 & e
wcoxoe (P3H] 6 20 | Bucaxae (P34 w8 Bl ¥ 8
Termepomypa bo- M/_ ‘i ¢ bo- 4 9 (5 6 Hednpans
dy Bucoxan (Thitl) 8 4 | a Bucaran 1T441) 5 : . 5
- Abagus (11 — Abops (11
Aabnesue bods 9 23 | fabperwe bods 6 25
bucaroe 1451 T 4 | Ducaroe (P45 573
——t 14 H : i Ui
X8 B w248 Bl 4 Lemy
Ifems Kourm 7 Ooureni Gom Hetdmpons 7 2 ~2208
Habnewve Budw 7 5 ! .
o S 7 ¥ ;H [ V7
nasoe (P46 2 6 | Huskoe P46l } X
i i El 7 b~ : Al Bewmunsmop - o Uens
NUI%;IX 2173[7]7}0//} I m— e NOOBX 2/13[/%/“// Y
nobsiwena 4 13 4 h ’ 2
Ty /1 ! FAREE N7 20 B B Bewmunsnop (1)
Termepanypa body 5 25 T Bodw o q G 74
HUFKEH PO o -t ke peeyn Abm 2 i
T431) 6 26| (1431) J s
Jé Dok 7 7 Bodk $ s 55 ;
ernepanya Bodk g Py 7 -
- =t BHCOKH [0 - Y J —t fwrococ (4]
7%%7;7/] eepn 8 8| (i ey Srococ (40 8 /t 7 13 ;:;; 7
Papexeue Hiis- 9 271 ! Y3~ i
xoe peaynlP36l] o A KOE pe2ynlPI6l) 9 Sboraw 138/
o wudep 2emyrensllis3 1, 0 28 Yy adep ZcmynerislG63 1) Fbawaw (36 70 [
491 ” X3 Abm Jukpr
Lleas ovn B K3 ocunmmeny e o , # Knwiow b cmgness
Paspexese - 7 9 - Hedinpuing 7 A2 | — Pyirr Oimp 4 651
cokoe pezyn (PI6H —t e cokoe pezyn 1P36H! " - i . [ - .
Vs e JemyerslGos ) 2 | 10 \ymy i mgpenslG64 1) Kavia 4 cmynens (65] | 2 15 | Kanass sonmeiune (327
5B 3 7 58 HKnanan ZZaN ] 5 1 cmyen)
4 2| I zanansy 18321 Hedmpons 4 ! A7 P l — 16§ Ipoicgaprama
Oduiert dom. 5 29\ Obud dom ; 470//1;,/%’;71 5 6 | sovueonn (7
fnach 2ap 1333) 6 30| finock e B33 X1 e dsmorods 7| Omepms ey
B —— e o — A | L) k b.{ 77| duroxaia 39
i 4
NI/ Ot 204 linocneop cx i wnsdep Gorioxoda (39)) 1 s 8\ Fawpmimes wadep
Hetimpans 2 t A5 + 5 1 | Bsmoxoda (39
Sk wudep Gewoxada (39} 3 ‘
21 | Omwpwimes Boactyumgo
O Goadyarayo socnomy 151) 4 A 26 | acromy 115
Heddmpans 5 22| Fowpsims Bosdyuiy0
usp bpadyunyo socaonsy (15| 6 27 | ecnony (15
i 23 )
Knanan 2 congews (631} 7 ) Knonan 2 cogliess 6.3/
Hetimpane, 8 — . )
v " ! | QNbuzamens opcy 124)
[IBUZOME PUPCYARL (6] | G fromsmmmsser s e
A7 J AN 25
o 3 e 641 ]0 Keeanew 3 congenes 164)




INEPEYEHDB 3JIEMEHTOB k cxeme 3J1eKTprU4ecKO
npuHunuaabHoii BK97M-4n

Fl

F2,F3
Kl

K2
S2,S83
S4, S5,
S7...S10
X1...X4
X5...X10

Brixmouarens BA51175-320010000Y XJI13 380B, 50I', 25A, 10Ia
BcraBka miaBkas BIIT6-10,11=2A

ITyckatens [IM12-010200Y XJI3b, 220B, 50T

Pene snexrporemnoBoe TokoBoe PTTS -10-191,8A

[Tepeximrouatens [12T-1
Tym6nep TII1-2

Poserka PIHI0-3OJIII-0
biok 3axumoB b324-41116-B/BY?3-10

X11, X13 bnox 3axxumoB b324-41116-B/BY3-5

X12, X14 bnox 3axxumoB b324-41116-B/BY3-10

X15 BceraBka IIP16I12D1115

Al..A5, A9 Hckporacsmas nemouka Ca5.129.002

Cl Konnencarop K73-11a-400B-0,1 mx®+10%
RI Pesucrop C2-33-1-270 OmM+10%



[Ipunoxenue XK
(cipaBOYHOE)
CxeMa snexTpuueckas npuHIunuanbHas 6moka bBKO1-4n

X1 , X
Al ® # i
esiss 6| n) B RSIES
N ' ] 31 Tewn
Bucawan pezynl ! [ 7] 4 \Buicoxos peayn (T55H)
5| 7
Hugkas pezyn (1551) | Ma Hutskast pezyn (1550)
Habnerne monasba | 4 7| Mobrewse monsuba
bucovoe (57 |7 | 51 dcoxoe P51
Jacaowo 2 cgnens | 22 9 | Jocaawa 2 comygnens
(663 21 0 663 v
KT we B soprie 0 1| OK1 e B wicrse
i K 2] w2
Huxrud pezy 5 3 ~2208 &
wmiiy) |1 o 22w
epxiad pec ypobor | 29 o ) Lerococ we
o ity |0 a2 6 | puaen (64
Auriocor e 27 7
padumaem (610 ”2'0" ra Jucnoixa 3 connern
7103 v 64/
§ 9
Jocaonka 3 cignes |16 I 0
64/ 75 1 Knonaw coubo B
L 2| Hobaesue momm
flot, 7 6 4 /l 5 3 K0P
— . e A R
nuskoe 1°26() 5 4 28l
O 7 5 Obirni
fabn boadyxa 7 61 fobnbosipn
ke (PI6l) 7 7| e Pt/
Pazexei 2 8l n )
Huakoe (2351) '}7,/“ 7’ e (P35
X2 0 Knanos cabo
b @ ke | 29 “/ Pospexene o | X9
peaynsinep 1P36L] e -t pezynsinop (P361)
ey 2cmyens (6639 1 27 2 | unddep Zenyens 16639
Phgpexene bucokoe | 9 7 pexene Bucokoe
peeynangp PI6H) b A piezynsmop (P361
sty Jcmpens 16649 | 4 Luep Jemyre
T bodwP ngeo 2% 5| 7 bodwf nopa
wispe2 (T3PSt 25 6 | mspeet13Lrs)
7 Bodw P neger 7 71 T bocP nopa
tapezttinpsin | 6 8| to pea TIPS
Jerin dors 20300 3 9| Ternibin o6
nobuas (139 | % 0| s (138
Lobn,ypof bock memmreeened APV A12 VT 1| Yol xonoma oy X1
e PL6LLATY g A3\ ey |68 21
Jubn, ypob bods Lk /177 5551 2\ Maba, ypob bodk
o AHLATY 15 i o | momratan
7 o nopa a7 5| 2ty ok
B (TP A7 6 | tue r14 300
Lobn 8 morke 46 7 Bod?” nopa
Lrcokoe (P36 Boc (T44HPS2H
240 Habnd monke
10| svcaoe Pty
i dim 7 il x
o ‘ } Pl
Dbt derm. 29 l 3 Qs dom:
2 ! 4 <58
o 2opensu B33 | 30 : { =15 Obugent Gom
[ ‘ ol 6
K3 ocnzoponsu P ! i 7 s copenkis 1835)
I ola b
lnons ocw 200 ©K 9| K2 ocw zopensu
X el
Hedmpons N s
anaed 57 | 8 1 wnowsg ]
Wugeri (52) 2\ Odgui (52
Ty (421 28 E Tyew (62)
8 27 4 5B 14 7]
2 30 .5' B By coznl 1)
29
Buewsnsi 0 = ) /76&/ o
sz g A
5 7
Abeys (11 ;; et Abpus (11
Oermarad (51 > ; Lemanod 5
} X
Tk (6.9 ) Tyew (61
Ty s0000uwen 4 Tlyex sabepuen
69 Ea ‘ e
e om 7 5 e om
w967 21 G| oo




HEPEYEHD 3JIEMEHTOB
K CXeMe JJIeKTpHuUYeCKoi npuHunuaabuoii BKJ1-4n

Al Monyns koHTpos ypoBHs Boasl MKY Ca5.282.140
S1 TymOnep TII1 -2
X1...X3 Pozerka PIT10-30JII1-0

X6...X13 brox 3axumoB b324-41116-B/BY3-10



[Tpunoxenue K (cipaBounoe)
Cxema snekTprueckas npuHIunmuansHas 6moka bKO2-4n

Jaky Abm
l Tanb Tl
v Omkp Py | r,:j H 1 Y
Xb l 7 A
[ JpSS— oo "
Ipatcpopramop | 6 / %'”Zw‘/ﬂ ivh
saxuzanus (37 ) 5 Bosdyumas s0ca00KQ 4 2 | tedimpans
Jarpoint 8030 2 % 4\ 57 _.]i._ ‘72(/} /’/2”]/’ o
BACHOHKY ] 7 5 5 ""Jj —“'{‘““"_“'““‘“"” S
(753) |27 Lo | e WA Hedmpans
o ‘J—l 2 | Omxpeans sachon-
Omrpbint 8030 27 3l ] S Ny 1150
JOCAOHKY ] ‘ 6 '6-' L
150 | % Wudep dwmaxada L%/:/{/];mf J [7[;7[// T
Sarpsint e | g - 7 54 ar }70
duirxoda 1 53 5 ;1"“‘ "J'""""l 3 o )
1799 |8 | NI
Oinkpuimb vItde 7 ] i\q i ] 9 Humange BEI1
deiroxoda 1 L_[L "“ -
(390) 17 @1 10 | Heampans
Bermunsimop )
Berununsunop 2 ﬂ"«m. 397 X
174 ” A Bxn 3 7
. - J rs oy s e - e nsnnan
Dukn 2 )
] /74
J
Huirococ
Y/
LMoo J 5 7 P, | . ‘TT’ P
140l 77 L 7 P’ ¢-p p- ¢
4 h
J 75 - or
e b db bt ; Llbrococ
. - 40/
fumomenou HICOC p«m«%)/ c,ll—%) 1L: 4 6
N ’ co K8 »
S misni | 7 5 /'-] — K [ Al A2 ] 95 | 9%
nacoc (57 19 > a 7! f crf P"'“ 7 i
7 55 W3 dp b 6 j e/ ILITIUNE 15 161LF
Bukn r / g nacoc (57
b b bid | =
/4 ;
A e | N
; I T y
Abuzamens opyHkL 2% = Musym | M - , 4 7 He it Al
124) ”;;" 1 [ A 2
B
] F1 4
7 I8
4 —F 5
4 -
Ko 4 6 Knanaw 4 coynens 165
4 cmynens (65 )y s e BV HHedimnpant
’ 7l P
Kt 2} 7 Lot .
2 cinynens (63 — 9 Kmanan 2 congnernl6.y)
28 Fazym
pot 1) Hewmpian
Kacarnar 5 1\ wmanan san (307 |¥7
sananbHuka (36) 5 [, B A ;- ......... K e Heomyam,
2 -
Korcuiar 25 . LILF e J
— 4
F cmynenn (647 | 3p ¢ I 4§ \Knanay 3 cmynens (64
s "7 : 5 Heompant
9 4 :
Foorok T Comb - JOarox
n T 7
S Y
Cems I i v2 R R2 ] 9 g Lemt
D..: H F ]""”“"'L_..."""- 3 N 4 m;._m, L & >
[] P [ W A b g 2208
..... i 5 l \\“ﬂ% 4 p
e 1 Hedinpe X
Ilodozpebamen |1 = s 4 Hedingasns
Maayme (47 20 )
4
X1 g
1

Cemp ~ 22006




HEPEYEHbDb 3JIEMEHTOB
K CXeMaM JIeKTPHYeCKMM NpuHIunuaibubiM BKI2-4n

F1,F2 Bcraska miaBkas BITT6-10,11=2A

F3 Brixmrouatens BA51125-320010000T3 380B, 60I',25A,101H
Kl...K3 ITyckarens [IM12-010200 YXJI3B, 220B, 501
Keé...K8 Pene anexrporeroBoe PTTS5-10-191 (8A)

RI, R2 Pesucrop C2-33-2-12 kOM+10%

S2,S3 [Tepexmntouarens [12T-1

S4...S13 TymOnep TII1-2

Vi Cseromuon AJI307TM

V2 Huon KJI105b

X4 Pozerka PII10-30JIT1-O

X14...X17 bnok 3axxumoB b324-41116-B/BY3-10

XI8 baok 3axxumoB b324-41116-B/BY3-5

X19 Bceraska IIP16I12D1115

Al, Hckporacsmias nemouka Cas,129.002

A4.. A8

A10, All

Cl Konpencarop K73-11 a-400B-0,1 Mx®

R1 Pesucrop C2-33-1-270 Om+10%



X7 % Vo6
ZR G 3 > .
R Vo1 [;[ﬁﬂ%
R7 V07
Iz D

[
3
-
t—i—t

.i,w Lo

R5

vos 75
_ ]

174

RY 5

X
r».\c\

AT -EAy

EEZ

2

&

L

Vo5

|

AMIN 19704d sHg0dA srrodiHOM
BUATOW BeHIIreMUMIHAAI BeX0ohHdINOIC BWOX))

(oonnogedo)
I ouHXoIUd] |



Cl1...C5
Co6
C7, C8

D3

D4

D5
Pesuncropsr
R1...R5
R6..R10
RI11..R15
R16..R20
R21...R25
R26...R30
R31
KI...K4
K5

VD1...VD5
VD6...VD14
VD15
VD16
VD17

X1

Tp

HEPEYEHb 3JIEMEHTOB
K CXeMe JJIeKTpuYecKoi npuHuunuaiabuoii MKY

Konnencartopsl
Konpgencarop K73-11-400B-0,47 Mmx®
Kongencarop K50-35-25B-220 Mx®-U
Kongencarop K50-35-40B-470 Mmx®-U
Muxkpocxemsl D1, D2
K176KT1
K561JIH2
K561JIES
K1109KT2

C2-33-0,25-10 kOmM*10%

C2-33-0,25-100 kOm£10%

C2-33-0,25-1 MOm+£10%

C2-33-0,25-18 kOmM*10%

C2-33-0,25-39 kOmM*10%

C2-33-1,0-100 Om+£10

02-33-1,0-1,5 kOm+10%

Pene POC-43

Pene RM96-1011-35-1024; 24B, 8A
Jnonpl

KC191K

KI510A

KJ1424A

KC191K

Mocrt Bempsmurensabiii KI407A

Bunka I'PIIMIII-1 -311IY2-B

Tpancpopmarop Ca5.708.026



R2
i
| S—
[
il .
[} ]
R1
011 012 013 014
I R VI B UV €1 Iy (1 &

S 4

1Bebod 1 mukpocxers D7 nodkmosums k Kiemme 7.
Bribock 7 11 13 nodk/mwyume K Kiemme 5"

O] [ Brodixore 010HIIr0dLHON 19LIRIII

KeHIIrBUITMITHAI KeX09hUdINAIe BWOX))

(ooHnogedID)
N auHOMOIrHd] |



Konpaencartopsl
Cl

C2,C3

C4, C5

C6

Dl

Pesucropsl

R1

R2

R3...R4

INNEPEYEHDL DJIEMEHTOB
K CXeMe 3JIeKTPUYeCKOoil NPUHUNIHAIbHOU
IUIATHI KOHTPOJIBLHOTO jekTpoaa ITKJ

Konnencartop Kl 0-176-1190-0,1 mx®d
Konnencarop K10-176-H90-2,2 mx®d
Konnencatop K50-35-16B-47 mx®-U1
Konnencatop K50-35-25B-100 mx®-U
Muxkpocxema K561JIH2

C2-33-0,125-10 kOm+10%
C2-33-0,125-510 kOm+10%
C2-33-0,125-2 xOm£10%

R5, R7,R9, R10 C2-33-0,125-100 kOm£10%

R6, RS
R11, R12
RI6, RIS
R23

V1, V2
V3

VT, VT2
VT3..VT6

C2-33-0,125-2 MOm£10%
C2-33-0,125-24 xOm=10%
C2-33-0,125-3,9 kOm£10%
C2-33-1-1,1 kOm%=10%
Huonawr KJ1522b
Crabunutpon KC213b2
Tpanzuctop KIT307A
Tpanzuctop KT315B



[Ipunoxenune H

B
/(/]/) 4

KBS0 . 2
7

(pexomeHIyemMoe)
bKITM X92 ;
Bukn 36, vz, | 7 p=s
Buew. peeyn 81
. 2
v Mycx 9 = I~ W
z z : o] —+O
. e I OKIT He . 42
2 —.—-—-—-—-——-—- — | B
[ﬁ @ ...Z... 7 ﬁ//ﬁ/]ﬂg xXnm J
7 b -
7 1
N 4 L, m._ﬂw
( 6 ) 5 Oouyuti dam, 0”’(’”””‘7 7140 mwmm.]
- ! /
6 Oowui Ynpabnerue [ el
@ e (F) 71
Pl [__7/:7-_@ 7T Tibnere am OKY W ;“.Z—.,. '
LGN sosayra nusoe e 6 L L
7 l T D e O 2 VL
“""‘__@ ~19 - 7 prbome o
2.\ 217 RS485 ‘ 7 __ZK?’ ol
Jemanol e /Ww.u@.. P 57
7 / L 4 ‘78‘ o
R P = 1| Aabrenve Humane TECTT 10
o [ =72 o
[--—--——?- A monmiba buicoxoe X1
LT Zacnoma My T+ L
2 - 1.2 Da Vi 61
I L 2 cimynetis 00epuier 2 s i
K M0 sacnomgu é——@ (1 = e —— 1L 1
(7 oy ' Nbvzanens 1= 2 av "
/ / 67 j/([;”ym”" Benmunsmopa ..%.. 3 \@ 3 '
P28 -t 1] abnerie 5 e
E——-—Z@ L8\ monnuba wiskoe X2 O_——m /]U/”a//[/p
Eif’@ --7- g Mwmacac Heumpans 7
2\Z A 7 R pacomaen 2 %— '}"‘““‘A
- Cem 7.4 S ;
X7 b 7 2 Cemp
- w2208 f @«/, A[, w2208
K9 achgarena <——@ -
? Lt 21k 3 ocnatn pax T : L.
/ 7 - Abapus o ww{lf:)«
I [Z _@ P i Paspexenue 6 T
i 27\ LT nuswoe (abapus) Hedmpons 7 Ve «»~~7u[]m
! / > Wy -] w0
PUH [Z _O 15 Hobnerve Lhimococ 8§ Pt il
' ZN\Z A5\ 6 manke bucoroe ok [ = ¢---7- "
/ i ~ U2
. . it 7 | Termepamypa bodsl 1] v S W
sy ¥4 Py n.
T4atl L___&-O 213 bucoxan (abapus) XB p
/ / : 7
. ; e 4 Jabnerue Heumpans 7 pooes : —-—ﬂ»« )
P4 -0 i : B) 65
4 [3:-; 20| oy bucoxoe Knonon 4 cmynend 2 2] ‘ wzi-«»-aj ’
X8 Knanow 30mamh, /: ” 1 7
o [—qf"_i _@ ~LI7 Habnerue Hedimpan
Phdl j AN «-f—- 2\ badw nuskoe 1. 30x.
. w3V ] Gbirobuix
7381 - A
r—-—}:-z i 4 ¥ 20306 nabsiwera i @
7 / & i
) - wded 5V T Bodst HUIKOS uoey N
ny [ ="5~00 iy i hiticlxoda
' E—&'O B 7 (pezynsmaop) 301 P
/ Aw
w1 7\ I bace bsicokas
143 /@ gy 54
E—i vl {pezynsmap] p
! 1LY 5170 e 1| koo
. : st DEXEHUE HUIKOE OmKp. @ 4 e L
N sy O o =Wl - :
g l:__/_ ”&—77 10\ unu wudep 2 cimyn, bosdsocn. N »,i,. j : QD—? ™ 155
K M0 widepa <——@ X971 30K D | 6 Je ;
= LI 7 TPapexenve bucaroe
P | —@ ==L _ : b
== 2 | un wdep 3 comyn /(ﬂﬂ/?ﬂ/f?[//{//nﬁwl 7 :
+58 \5_[/ 3 +50 2
7)_] 4 Hetmpans ) <?
7 2), 5 Oowui dam fbuz. popcyky | 9 w
‘jl 6 Vinama acH paxena Knanar 3 cognewd 10

I"LI /Y7|J.-| XZI—L.I XJrL] X4r.L-| X19

bY

Puc. H.l Cxema noakimrouenust BKO7M-41.




[Ipumeuanus k cxeme noakioueHuss bBKO7M-4m:

[Ipu ucnoab30BaHUU KOHTPOJIBHOIO 3JIEKTPOJA KOHTAKT X9/5 COeMHUTE ¢ KOPIIyCOM
TOPEJKU.

[Ipu “cronab30BaHNU TATYUKOB C BBIXOJIAMH THUIA «OTKPBITHIN KOJUIEKTOP» CUTHAJIbHBIE
KOHTAKThl JJATYNKOB MOJKIIIOUUTH CIEAYIOIUM 00pa3oM:

P16L x X5/8, P35L x X7/3, P34H x X7/5, P36L x X8/9, P36H x X9/2.

Hernu 30, 31 ucnoyib3yrOTCs TOJIBKO B CIIy4ae, €CJIM UCIOJIb3YIOTCS JATYUKH C «CYXUMU
koHTakTamu». [Ipu ucnons3oBanuu noaxmoueHuss TOCTIM no untepdeiicy RS485
UCTIONB3YyI0TCA enu 4,25,55.

[Ipu cBsi3u ¢ BepXHUM ypOBHEM 10 uHTEpdeicy nenu 9-15 He ucnonb3yrorcs. CBs3b
ocymiecTBisiercs no nemu 25,55. Ilpm HE HMCHONB30BaHMM LENMH 9 YCTaHOBHUTH
nepembruky X10/2-X10/3.

[Ipy uCHOJIB30BAaHMM BHEIIHETO PETYyJATOpa MPOU3BOJUTEIBHOCTH YCTaHOBUTH
nepembiuky X9/8-X10/1.
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Puc. H.2 Cxema noakimrouenus bKD1~4m.



[Ipumeuanus k cxeme nojakirodeHust bKO1:

[Ipu ncnonb30BaHNN KOHTPOJIBHOTO 3JeKTpoaa KOHTAKT X1 1/3 coequHuTh ¢ KOpIrycoM
TOPEJIKH.

[Ipu “croab30BaHUM JATUYUKOB C BBIXOIAMH THUIIA «OTKPBITHII KOJUIEKTOP» CUTHAIBHBIE
KOHTAKThI JATYUKOB MOJKIIOUUTH CIECIYIOIIUM 00pa3oM:

P16L x X8/6, P35L x X8/8, P34H x X10/9, P36L k X9/2, P36H k X9/4.

Henu 16, 17, 30, 31 ucnonb3yroTcs TOJBKO B Cydae, €ClIM UCTIONb3YIOTCS TaTYUKHU C
«CcyxuMH KoHTakTaMm». [Ipu ucnonb3zoBanuu nojakintoueHus TOCT 1M no unrepdeiicy
RS485 nna perynupoBanus TeMiiepaTypbl BOJbI U/WIIM TEMIIEPATYpbl MazyTa
UCTIONB3YyIoTCA enu 4,25,55.

[Ipu cBsA3M c BEpXHUM ypOBHEM 110 uHTepPeiicy uenu 9-15 ne ucnonb3yrorcs. CBs3b
ocyuiecTBiseTcs 1o uenu 25,55. [lpu He ucnonb3oBaHuU LEeny 9 yCTaHOBUTH
nepembiuky X12/1-X12/2.

[Ipu ucnosib30BaHUM BHELTHETO PETYJIATOPA NPOU3BOIUTEIBHOCTH YCTAHOBUTD
nepembruky X12/4-X12/6.



[Tpunoxenue H (pekoMenayemoe)

bKI2

Knan 4 cmyneny

Hedmpare

b

Knan 2 cmyneny

b I~

S[\lea\ulmkﬁ*\w\sl\é shelxls]o ]« ]~

7

AT

2

49

Heumpare
I
Knanaw A 7 b=
a
2anamHuKa - NY 2 =
Knan 3 comynedy & L
Heumpars -27-
Jbarok 7
e
Cems 2
22008 1
X
Heumpare 7 |4
> 2
Heompane | 2 =
, a5 H-
Todozpetamere 7]
mMasyma Iz
XA 17
bY

aimmisasassra}

Y

/ 57

64

U num.
A

lg A
g o [
N

Lemb 2206

X / 7 17
Tpancgopramap “PY 1 b= ™\ ; -
soxveanus N’ 7-—-?- \}jJ -2-3€ all %
Jaxpeime ‘D17 b= ; 7 - -
JUEgOH/(_Z/ w7 i @ ‘ .;i KBI00 A KBy
1 5 ; KB50 . 2
S I EA il r/'——“",-@a K K31
Sakpums P 6 L E
Ompsime o 7 1< - - . 29
Vuuep dumoxodo | 8 - @ 2| A KBIO0 4 KB75| 4
K= L KBS0
Mlumare bKI1.y 1571 __2_' 2 KBZS r/t——-‘—;_@_é x KT
XI5 @ . - J
T ooy
Bermunamap B | 2 = JI )=
4 TH- O J
s 0 —-5}7"'”)(7/3 EK1
Jomococ B |5 |- @- —r 7/}
7 ..é, : ; 57
Tumomernstsid g | g 1< /)
Hococ —;—_J_"_ O-; 3
10
X6
Hedmpars —& oL 2
oL O
Lbuzamens
popcyHky
7

Puc. H.3 Cxema noakimrouenus bKO2~4m.



[Tpunoxenue I 1

(cipaBOYHOE)
B 230+7 60
[I& [IE
N~
+
N
]
|
|
l
|
|
|
!
|
|
; l
IR
- g
N
|
‘& i
l
3
B 4 15max N
[IWDWSEDD HIHHAOWIG 03] -
ety 8y |
_oJloooo] O) H
4 Y( i
oooooo| [ood L | S
0 ™~
000000]| |ooo o
\_ J \. J W
J60+5 = ]
J80max

Puc. I1.1 'aGapuTHbIE 1 YyCTaHOBOUYHBIE pa3Mepbl Ojioka bBY



[Tpunoxenue I1 (cnpaBoyHOE)

230+ 60
1€ 1€ l
S
D e
N
(e [1&
N
27y
o |
P /; - | :
7 .
N I
<7 o
(-~
ﬁ:j:’} ] R
50min.. 1000max | B N
| 400max S

Yo
.......

bKI

Fhmax

6055 H1 1

Puc. I1.2 I"'abaputHbIie 1 ycTaHOBOUYHBIE pazMepbl 0siokoB BKO7M, BKO1 u bK22




[Ipunoxenue P
(cnpaBo4HOE)

5C 10N
— i o) AT (e {2z}
EH ~{ i}
~{Z- - —
_@%_EH ~{-

WA
P e o
N | B s - ~Laz}- , .

7P

0
ok — -

%l’

e v 3

——n
¢
w

705

781

E
o
=0

I

R
&

n
—l
AT

L) ! !
pir

RP7

COEFE9 99 [EY..

Cl BRI

X9
U

57}

- 'JT'

[To Bompocam mpojaxk 1 NOAAEPKKH 0OpaIaiTech:

Acrtana +7(7172)727-132; Bonrorpaz (844)278-03-48; Boponex (473)204-51-73; ExarepunOypr (343)384-55-89;
Kazans (843)206-01-48; Kpacuomap (861)203-40-90; KpacHospck (391)204-63-61; Mocksa (495)268-04-70;
Hwxawniit Hosropon (831)429-08-12; HoBocubupcek (383)227-86-73; Pocros-na-Jlony (863)308-18-15;
Camapa (846)206-03-16; Cankt-TletepOypr (812)309-46-40; CapatoB (845)249-38-78; Va (347)229-48-12
Enunsni agpec: srp@nt-rt.ru



