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Boyian  opranoM mo cepTu(UKanMM  MPOAYKLIMH OOIIECTBa C  OTPaHUYCHHOM
OTBETCTBEHHOCTBIO «He3aBucumas oneHka KayecTBay.

K pabore ¢ wu3menweM MJODKHBI JOMYCKAThCs JIMIA, HWMEIONIUME TPYMIy IO
anekTpobe3omacHoctu He Hike III B cooTBercTBUM ¢ mokymeHTamu «lIpaBuiia TeXHUYECKOU
OKCIUTyaTalliy JJIEKTPOYCTAaHOBOK TMOTpeOuTenei» u «MexoTpacieBbie MpaBuia IO OXpaHe
TpyZaa (mpaBuia 0€30MacHOCTH) MPHU IKCIUTyaTallMH 3JEKTPOYCTAHOBOK», U M3YUHBIINE JaHHOE
PYKOBOJICTBO.

OBILLMI TTPOBOJI U3JIEJINS OJKJIIOYAETCS K HEUTPAJIA ITUTAIOLIEN
CETHU. OITACHOCTHB ITPU DOKCIUIYATALIMNU WU3JAEJIIMA TIPEACTABJIAIOT LEIIN,
HAXOIAIUECA 110/ HAIIPSDKEHUEM 220 U 380 B, A TAKXKE HEIIN ITPOBEPKU
N30JIALNNA.
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1 Onucanue u pabora

1.1 Ha3znauenue usgenus

Konrponnep nacocnoit cranmmu JIHK-4 npennasHaueH anst ynpaBieHUs paboTod u
3alUThl OT aBapHil HACOCOB HEOOCTYKUBAEMBbIX HACOCHBIX CTAHIMH pabOTaIONIMX HAa OTKAYKy
KHUJKOCTU WIM Ha HamnojHeHue pesepByapa. Mznemne JJHK-4 monmHocThlO 3ameHsieT uznenue
JHK-3. OcHoBHas 3amaua JIHK — momnep:kaHue ypoBHSI )KMAKOCTH B pe3€pByape HE BBIIIE
3aJJaHHOTO JMOO HE HWXKE 3aJaHHOrO0 W IpeNoTBpalleHHe aBapuil HacocoB. Mznenue
MpeHa3HauYeHo JJIsl YIpaBJIEHUs HAacocaMH B cOocTaBe ikada yrmpaBlieHUs HACOCHOW CTaHIIMEH.
MaxkcuManabHO KOJIMYECTBO YNPABISAEMBIX W3/EIUEM HACOCOB - YETHIpE. YPOBEHb >KUIKOCTH B
pe3epByape ompenensiercss MO IMOIUIaBKOBBIM, KOHIYKTOMETPHUYECKHM, a TaKKe MO0 JI0ObIM
JaTYMKaM C aHaJoroBbIM BbIxofoM 4-20 MA. M3penue paccuMuTaHO Ha MOHTaX Ha MepeaHen
naHesu mkadga.

Wznenue peanusyer cienyromue GyHKINH:

* MepeKIIoYEeHNE HACOCOB M0 BRIOPAHHOMY aJTOPUTMY;
® BO3MOXXHOCTH HE3aBUCHMO OT OCHOBHBIX HACOCOB YIIPABISATH IPEHAKHBIMH;
® BO3MOXKHOCThb BbIOOpa anropuT™a, OOECHEeYMBAIOIIEr0 PaBHOMEPHBIA pacxon
pecypca HacocoB (Kak 1Mo HapaOOTKe B MOTOYACaX, TaK M 10 YUCITY ITyCKOB);
® 3aIUTy OT aBApUUHBIX CUTyallUl, TAKUX KaK:
° TIEpPErpeB JBUTATENs HACOCA,
° TIOMaJaHue BOJbI B MAaCISHBIA KapTep Hacoca,
° TIEeperoJIHeHre O6aka ¢ mepeKaunBaeMoi KHUJIKOCTHIO,
° OTCYTCTBHE MEPEeKaYMBAEMOM XHAKOCTH (paboTa HACOCOB «HA CYXYIO»),
° HEUCHPABHOCTH IaTYMKOB HACOCOB M JATUYMKOB YPOBHs Oaka,
° BBIXOJI HAIPSDKEHUS MUTAIONICH CeTH 3a JOMyCTUMBIE TPAHHMIIbI,
° HenpaBHJIbHas (ha3upOBKa MHUTAIOMIEH ceTH (IyCK IBUTaTesell B OOpaTHYIO
CTOpOHY);
° yYMEHbIIIEHUE CONPOTUBIICHUS U3OJSIUH JBUTATEN HAcOCa;

® 3alIOMUHAHME MTPOU3OUIEAIINX aBAPUUHBIX CUTYaLIH;

® MOJCYET MOTOYACOB U KOJIMYECTBA ITyCKOB 10 KaKJJOMY Hacocy;

* HaMOMUHAHWE O HEOoOXOAMMOCTH OOCTY)KMBaHUS HacocoB (10 BBIPaOOTKE
33JIaHHOTO KOJIMYECTBA MOTOYACOB);

®* MOHUTOPUHI  COCTOSHUSI  JTaTYMKOB, OOJerdarmomuid pEeMOHT B  clydae
BO3HHUKHOBEHHUS HEUCIPABHOCTH U MPEIOTBPALLAIOLINI aBapuI0 HACOCHOHN CTAaHIINU;

® yAaJeHHbI MOHUTOPHUHI COCTOSIHWSI M3JEIHS M MOJKIIOUYEHHBIX K HEMY HAcOCOB
Yyepe3 MocIeI0BaTEIbHBIN HHTEP(DEIC;

® coBMecTHas padoTa ¢ yCTpOHCTBaMHU IUIABHOTO ITycKa (paclInpseMblil IepeyeHb) U
0TOOpakeHHE Ha IKPaHE MOTPEOIIEMbIX KaXKIbIM HACOCOM TOKOB;

® yJaJeHHOEe YyIpaBieHHE pabOTO HAcOCOB M HM3MEHEHHE HACTPOEK IO
MocJieI0BaTeIbHOMY HHTEpQEHCY;

® MepHOANYECKHE MTPOOHBIEC MyCKH BBIKIIOUEHHBIX HACOCOB.

JInsi TOBBIICHUA HAAE&KHOCTH CHCTEMBl B M3JEIMHM HPEAYCMOTPEHAa BO3MOXKHOCTD
pe3epBUpOBaHUs (COBMECTHOTIO HCIOJIb30BAHUSA) TUCKPETHBIX M aHAJIOrOBOro AaTyukoB. [lpu
3TOM OCYIIECTBISCTCS aBTOMAaTHYECKUH Mepexo] Ha paboTy MO AMCKPETHBIM JaTyukaMm Oaka
Py HEUCIPABHOCTH AaHAJIOTOBOTO M HA0OOPOT, MepexojJa Ha AaHaJOTOBBIM JAaTYUK MpU
HEHUCIIPAaBHOCTH JUCKPETHBIX.

Cniocobamu 3aIUThI OT aBAPUHHBIX CUTYAITUi SBIISIOTCS:
® repexo] Ha CIEeHHaJbHBIA alropuTM pabOThl, 00ECTICUMBAIONIINI MOAJEPKAHHUE
YPOBHS KUJKOCTH JTayKe TIPU HEUCITPABHOCTH JIBYX M3 YETHIPEX JATYMKOB YPOBHsS Oaka W HE
JIOITYCKAIOLUM MOBPEKICHUSI HACOCOB;
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® OTKJIIOUCHHE HACOCOB.

[Ipy ucHonab30BaHUM HACOCOB CO BCTPOCHHBIMHM JAaTYUKAMU H3JENUE MOAJEPKUBAET
KOHJIyKTOMeTprueckue natuuku BiaxkHoctu tuna CCO6 (mpousBoactsa HTD «Mukponukey) u
AQHAJIOTUYHBIE, a TaKXe  PE3UCTUBHBIE TEPMOJATUYUKU C BOCXOMSIIEH XapaKTEPUCTUKON
(ptc-tTuna) conpotuBieHHEM cpabaTbiBaHus oKkoino 2 KOM. Kpome TOro, BO3MOXHBI
tepmonatuuku tuna CT14-2, TPIT10, BS9 u ananoruunsie. [loanepkuBaroTcsi Takxe TaTUYUKH
TUTIA «CYXOW KOHTaKT». J[aT4nKu ciayKaT AJiss OOHapy>KeHUs BIIard B MacJIsTHOM KapTepe Hacoca
W/Uau 0OMOTKAX AJICKTPOIBUTATES.

B nporecce pyHKIMOHUPOBaHUSI KOHTPOJIEP BBIIAET AUCKPETHBIC CUTHAIIBI YIIPABICHHUS
HAacOoCaMU TE€M CaMbIM MOJACPKHUBACT 3aJaHHBIA YypOBEHb XUAKOCTH B Oake, omupasch Ha
aHaJIN3 COCTOSIHMSI YEThIPEX AMCKPETHBIX AATYUKOB YPOBHS JKUIAKOCTH, PACIOJIOKEHHBIX B
o0cImy>)kKMBaeMOM  pe3epByape (manee «mardyuku Oaka»). B kadecTBe pgardymkoB Oaka
UCIIONIB3YIOTCA ~ TOIUIaBKOBBIE  JATYMKKA €  MEPEKIIOYAlOIMUMCS  KOHTAakToM.  MoryT
UCIIONB30BAaThCS KaK JaTYuKU C MaJlblM THCTepe3ucoM (OJAHOYpPOBHEBBIE), TaK U C
peryIMpyeMbIM THUCTEPE3UCOM (ZIBYXYpOBHEBbIE). Takke BO3MOXKHO INPUMEHEHHE IaTUYUMKOB
0aka c OJTHUM 3aMBIKAIOIIUMCSI KOHTAaKTOM. B KauecTBe OJJTHOKOHTAKTHBIX JaTYUKOB MOTYT OBITh
WCIIOJIb30BAaHbl KOHAYKTOMETPUUYECKHE JaTYMKU. MOTYT HCHOJIBb30BaThCs TaKXKe JaTUMKU
YPOBHS C aHAJIOTOBBIM BBIXOJOM. B 3TOM ciiydyae moporu BKIIIOYEHHUS M OTKIIOYEHHS HACOCOB
3a1al0TCS B HACTPOIKax KOHTpOJUIEpa.

Uznenune obecrieunBaeT BEACHHUE MPOTOKOJA PabOThl HACOCHOM CTAaHIMU, B KOTOPOM
bukcupyercst BpeMsi BOSHUKHOBEHHSI U yCTPAHEHUS aBAPUUHBIX CUTYaIUH.

W3nenne MoKeT BBIMONHATH (YHKIUM MHTEUIEKTyaJIbHOTO MUTI03a Al cOopa M
nepefayd Ha BEPXHUH YpOBEHb HMH(OpPMAIMHM C YCTAaHOBJICHHOTO B INKady aBTOMATHKH
obopynoBanus ¢ uHrepdericom RS-485, Takoro kak ycTpoHCTBa IUTABHOTO IyCKa, YCTPOMCTBA
3alUTHI JBUTATENEH, TPeoOpa30BaTEIN YaCTOThI, CYSTUYHKH IEKTPOIHEPTHH.

W3nenvne MOXKET MUTAThCS Kak OT TpexgaszHou ceTu mepemeHHoro toka 380 B, Tak u ot
onHodaszHoit cetn 220 B u MOXeT ympaBisTh paboTON HACOCOB, MMEIOLIMX Kak TpéxdazHoe
(380 B), Tak u ogHodazHoe (220 B) nmuranue.

B wuzpenun npenycMoTpeHa BO3MOXHOCTh ITyCKa HAcOoCOB '"3B€3/1a-TPEyroyIbHHK" C
HACTpauBaeMbIMH ITapaMeTpaMu IycKa.

Kpowme Toro, uzzenue mo3BosseT yrnpasisTh padOTOW HACOCHOW CTaHLIMU B YIPOUIEHHBIX
KOH(HTypammsx:

® MpyU UCHOJIB30BAHWU HACOCOB, HE HMEIOIIUX JAaTYMKOB BIAKHOCTH W (WIJIH)
TEMIEPATYPHI;

® [pu YKCIIE NaTYNKOB YPOBHS MEHEE YeThIpeX;

® MpU HAIUYUH TOJBKO OJHOTO Hacoca (0JHOHACOCHASI KOH(UTyparus).

HeoOxoqumo yuuThIBaTh, 4TO YHPOIIEHHBIE KOH(MUTYpalMU CHUXKAIOT HAIEKHOCTh
paboOThI HACOCHOH CTAHIIUU.

1.2 TexHuuyeckue XxapaKTEpUCTUKH

TexHUuecKue XapaKTepUCTUKU U3EIHs IPUBEICHBI B TabmmIe 1.

Tabmua 1
Hanmenosanue napamerpa 3HaueHue
Hanpsokenne nutanus nzgenus, B / (Tok motpebnenust, He 6ojee, MA) 85-265/(80)*
Peneitnbie Bbixoapl. MakcHMAalIbHBIN ITTUTEIBHBINA TOK Harpy3ku, A He 6osee 6
Peneiinbie BBIXO/JIBL. IIpenensHo JOTTyCTUMBIN KpaTKOBPEMEHHBIN He Gonee 15
HETIOBTOPAIONIUICA TOK HATPY3KH, A
Penelinbie BbIxonpl. MakcuManbHO AOIyCTUMOE HANPSDKEHUE IEPEMEHHOTO ToKa, B 250
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HaumenoBanue nmapameTpa

3HaueHune

Peneiinbie BBIX0MbI. MUHHMAIBHO IOy CTUMBIN TIEPEMEHHBINA TOK, A

0,01

THMBI JaTYNKOB TEMIEPATYPHI

PTC-tepmucrop,
pa3MbIKaIOIIUICS
TEPMOKOHTAKT

Tumsl 7TaTINKOB BIIAXKHOCTH

«Muxkponuke» CC06,
3aMBIKAIOIIUICS
KOHTAKT

Tun 1aT4uKoB YPOBHS:

MEPEKITIOYAIOLTUHCS
KOHTAKT,
3aMBIKAFOIIHICS
KOHTAKT,
KOHIYKTOMETpHUYEC-
KUK JqaTauk**,
aHaJoroBbeIN 4-20

MA
[ToporoBsie CONPOTHRIICHHUS IO BLIBOJAM AaTYHUKOB TeMrepaTypbl (BeiBoasl TJ1 1 0.12-22
«J-»), pa3IeISIoNINe COCTOSHUS 3aMbIKaHUE — HOpMa — eperpeB (00pbiB), KOM ’ ’
[ToporoBsie CONMPOTHBIICHUS 110 BBIBOAAM AATYMKOB BIaXHOCTH (BBIBOABI JIB u 100 - 50

«L»), pasmensromue cocrostHms 06pBIB — Bo3MyX (Macio) — Boxa, KOM

HapaMeprI pe3uCTOpa, YCTAHABIIMBACMOT'O B HACOC JIsI KOHTPOJIA HCIOCTHOCTHU
HOCTIH JaTYrKa BJIaXXHOCTHU

100 xOm £5% , 1 Bt

COHpOTI/IBJ'IeHI/Ie MCKAY BbIBOJAaMH JaTUYUKA YPOBHS, paClIO3HABACMOC KaK CUTHAJI
«KOHTAKTLI 3aMKHYTBI», kOm

Mmenee 40

ConpoTuBieHre MKy BHIBOJIAMH JIaTYMKa YPOBHSA, PACIIO3HABAEMOE KaK CHTHAI
«KOHTAaKThl Pa30MKHYThDY, KOM

ooiee 60

ConpoTHBiieHHE B LIEMTH H3MEPEHUS 3OS, OTpeaesieMoe Kak apapust, KOM

menee 900-1300

Tun u nHanpsokenue (B) wucneiTaTensHOrO CcUrHana,
KOHAYKTOMETPHUUECKHX JTaTYNKOB

HCIIOJIB3YyEMOI'0  IJId

ITocTosinHOE, +3,3

ITynscupyroiiee,

Hampspkenue, ncnonbpzyemMoe Ipy U3MEPEHHUH CONPOTHBIICHUS 301N, B + 270
Tun nuraromel ceTH, Il KOTOPOH MPOW3BOAMTCS aHAMM3 mocienoBatenbHocTd | S0 380 B, 3 dazer
(a3 1 ypoBHEH HaNpsKSHUH i 220 B

187-242 B,
Jnama3oHbl YCTAaHOBOK HANpsDKCHWHM TmWTaromed cetd, B KoTopeix JIHK 176-253 B,
JIOTTyCKaeT paboTy HaCOCOB 165-264 B,

154-275 B
ToyHOCTh HMHIWKAIIMN HAIIPSDKEHUS TTUTAIOIEH ceTH, % +3
Juana3on pabounx temmeparyp, °C Munyc 20 - 55

OTHOCHUTENIbHAS BIIAXKHOCTH BO3ayXa, %

He Oouiee 90 Oe3

KOHJICHCAIlNU
TI'abapuTsl (C y4eTOM CHEMHBIX KIIEMM ), MM 144x96x85
Macca, He Oonee, T 250
CrereHp 3alMTHI (CTETICHD 3aIUTHI TI0 TIEPETHEH TTaHEeIH ) 1P20 (IP 54)
Bua xnmuMaTHaecKkoro HCHOJTHEHUS VXJI3.1




J[HK-4 Pyxosoocmeo no skcniyamayuu

HawnmenoBanue mapamerpa 3HaueHUe

BrixogHoe HampskeHHe HCTOYHUKA TUTaHUS BHEITHUX aHAIOTOBBIX JIaTYMKOB, B 24
[Topor orpaHn4eHHs TOKa MCTOYHWKA MUTAHWS BHEIIHUX aHAJOTOBBIX JaTYUKOB, 100
MA
[IpoTOKOI CBSI3M B Ka4ECTBE BEIOMOI'0 YCTPOMCTBA Modbus RTU,

P yerp Modbus ASCIL
[IpoTOKO CBSI3M B Ka4€CTBE BEAYIIIETO YCTPOMCTBA Modbus RTU

RS485,
Tun unrepdeticor rajbBaHUYecKast
pases3ka 1o 1000 B

KonmuectBo unTepdeticon 2

[Ipumeyanue:
*  Tlutanme m3aenus pesepBupoBaHHoe (0T Bcex (az: A, B, C), paborocrnocoOHOCTH

COXpaHseTcs MPU OTCYTCTBUH JHOOBIX ABYX (a3.

*# TlockonpKy B M3AEITUH HUCIHOJB3YETCS MOCTOSHHOTOYHBIN CHUTHAd KOHTPOJIS
KOHAYKTOMETPUYECKUX TATYUKOB, TO 3TOT THUIT JATYUKOB HAAEKHO padOTAET C U3AETUEM TOIBKO
Ha YUCTON Boje. B ciyuae HEoOX0oaMMOCTH PabOThI C TPSA3HOW BOJOW KOHIYKTOMETPHUECKHUE
JATYUKH CJIEIyeT MOJAKIIOUaTh K M3ACIHUI0 Yepe3 JOMOIHUTENbHBIN npeodpasoBarens (BCY-3
WIA aHaJOTHYHBIN), HCHOJB3YIOIUH TECT-CUTHAT MEPEMEHHOTO0 TOKAa, MPEeMsITCTBYIOIIUI
00pa30BaHMIO U30JIUPYIOMINX OKUCIIOB HA MMOBEPXHOCTHU AJICKTPOJIOB.

1.3 CocraB 1 yCTpONCTBO U3€THS
Wznenue siBiisieTcsi MOHOOJIOYHBIM C Pa3bEMHBIMU COCIMHUTEIISIMHU.
1.3.1 Ilpunuun neiictBus

N3nenue mpexacrarisieT co00i MHKPOIPOIIECCOPHOE YCTPOMCTBO C MPEAYCTAaHOBICHHOM
porpamMmoi. B uznenuu npucyTCTByIOT:
® BXOJbI:
* JUISl JATYUKOB BIAXKHOCTH;
* ISl JATYUKOB TEMIIEPATYPHI;
* JUISl JATYUKOB YPOBHS;
* KOHTpOJISl IEPEBO/Ia HA PYYHOE YIIPaBJICHUE;
* U3MEPEHUS N30SI,
* MUTAIOMICH CETH;
® BBIXOJBI:
* yIpaBJIeHHs HAaCOCaMUu;
* CHUTHaJIU3allNY;
* nBa unHrepgerica RS-485.
Bce Bxompl (32 HCKITIOUEHHEM BXOJIOB IMUTAOIICH CEeTH) paboTaloT 10 OJJMHAKOBOM CXeMe:
Ha BXOJl U3 U3JI€TUs MOAACTCS MOCTOSIHHOE HAMPSHKEHUE U U3MEPSIETCs MaIeHUE HANpPsDKEHUS Ha
MOJIKJTFOUEHHOM K ATOMY BXoay 1ienu. [lutanue nznenus pesepsupoBanHoe, ot ¢as A, B, C.
Wznenue umeet 10 BbixonoB. Bee BbIXOabI peacTaBisieT co00i KOHTAKT pere.
Ha3naueHue BXOIOB M BBIXOJOB OIPEAEISAETCS HACTPOMKAMH M MOXKET HU3MEHATHCA B
3aBHCHUMOCTHU OT KOJTMYECTBAa HACOCOB, CIIOCO0A YIIPABICHUS UMHU M HCIIOJIb3YEMBIX JTaTYUKOB.
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AHK-4 KoHTposiep HacoCHOM CTaHUUK

A | )i

BTH BTH BTH BTH

A2 1E AEapHA ceTH -
(3002 HanpAxeHde

ME MUKPOHMKC

4| A V]| >

Pucynok 1 BHemnuii Buj (nepensss naHenb)

1.3.2 VYcrpoiicTtBo uznenus

W3nenue cMOHTHPOBAHO B IJIACTMAcCOBOM Kopmyce (cM. pucyHok 1). Ha 3agneii nmanenu
KOpITyca yCTaHOBJIEHbI pa3beMHbIE COCTUHUTENN C BUHTOBBIMU KJeMMaMHu (CM. pucyHok 2). Ha
MepeqHell MaHenu pPacrloJOKEHBl MOHOXPOMHBIA TpadUUYeCKUd KUIKOKPUCTATNYCCKUAN
naaukarop (JKKW), yeTeipe KHOMKM HABUTAIMU IO MEHIO, CBETOAMO MPEAYNPEAUTEIbHON
CUTHAJIM3AllMU, KHONKAa KBUTHpOBaHUA. M3nenue npeaHazHaueHO i MOHTaXa B MEPEIHIOI0
naHenb mkada ympasneHus. M3nenue coCTOUT M3 OCHOBHOM IUIAThl, MJaThl MUTAHMS, IUIATHI
BXOJIOB-BBIXOZIOB M HECKOJILKUX (B 3aBUCHMOCTHU OT 3aKa3a) IJIaT COMPSHKEHHSI ¢ HACOCaMH.

Hacoc1 | Hacoc2 | Hacoc3 | Hacoc4 |

=

Pucynok 2 PacnionoxeHue kjieMM Ha 3aiHEN aHeln
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Haznauenue kiemMM MpuUBEACHO B TabuIe 2.
[Ipumevanwue: kiaeMMbI N U L 00beTUHEHBI MEXIY COOOM.

Tab6muna 2.1 Hazgauenne xkiiemMm. [lurarommas cethb

MapxkupoBka Ha3nauenue
A [Toaxmouenue (a3l A MUTAIOIICH CETH
B [Toaxmouenue dhazwl B muTaromieit cetn
C [Monkmouenue ¢aspl C nuTaroLIei cet
N [ToakimoyeHne HeUTpaJid MUTAIOIIECH CETH

Tabnuua 2.2 Haznauenue knemm. MaTepdeiich

MapxkupoBka Ha3nauenue

4 OO0mwmit MpoBOJ TaTYNKOB

24V HcTounuk nuTaHus IJIsT aHAJIOTOBOr'O JaTYUKa
AB Amnamorossrii Bxox 4-20 MA

1D+ Wntepdeiic RS-485 Nel, curnanpHast TMHUS «+H»

1D- Hurepderic RS-485 Nel, curnanbHast TUHUAS «—»
1E Wntepodeiic RS-485 Nel, o6muit nmposox

2D+ Hurepdetric RS-485 No2, curnanbHast THHAS «+»

2D- Hurepderic RS-485 No2, curHanbHasi TUHUAS «—»
2E Wntepdeiic RS-485 Ne2, o6muit nmposox

Ta6muna 2.3 Hazaauenue xiieMM. OOIIeCTaHIIMOHHBIE BXOIBI M BBIXObI

MapxkupoBka Haznauenmne
J14B
J4H
J13B
J3H [ToaxroueHNe MTUCKPETHRIX JaTIUKOB Oaka,
JI2B noapo6HoCcTH B Tabnuue 2.4
JI2H
1B
JI1H
1 OOt mpoBO JATUYNKOB
OP HBOJ’IHpOBaHHI:If/’I 06H_[I/If/’I MMPOBOJ BBIXOJOB «IICPCIIOJIHCHHUC) U «aBapus CTAHIIUN
I1PII Brixon «nepenonnenue». HP xoHTakT pene.
ABc Brixon «aBapus cranuun». HP koHTakT pene.

10
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Tabnuma 2.4.1 Hasnauenuwe kiemm. llopkimiodueHue OUCKpeTHBIX AartdunkoB Oaka ([IB) mpum
UCIOJIb30BaHUH JBYXYPOBHEBBIX MJIM OIHOYPOBHEBBIX JATYMKOB (PEIKUM OTKAYKH )

MapkupoBka Hasznauenue
J14B [ToaxroueHne KOHTaKTa BepxHero nonoxenus b4
CampIii BepXHHNA JaTIAK
J14H [MoxkmovyeHne KOHTaKTa HIKHETO Noyoxkenus /b4
J13B [ToaxnroueHne KOHTaKTa BepxHero nonoxenus b3
JI3H [ToaknroyeHue KOHTaKTa HHXKHETO noJioxkeHus J(b3
J12B [MoxxmoueHne KOHTaKTa BEPXHETO MonoKeHus J[b2
JI2H [ToaknroyeHne KOHTaKTa HIKHETO moJioxeHust J1b2
1B [Moxxmovenne KOHTaKkTa BEpxHero nonoxenus b1
CaMblil HIDKHUN JATYUK
J1H [MoaxmroueHne KOHTAKTa HIXKHETO Tos1okeHus [1b1
1 OO0t MpoBO JATUYNKOB

Tabnuma 2.4.2 Hasnauenwe xiemM. IlonkimioueHHe IUCKPETHBIX JAaTYUKOB Oaka IpHU
UCIOJIb30BAaHUH OJJHOKOHTAKTHBIX JATYMKOB (PEKUM OTKAYKH )

MapkupoBka Hasznauenue
J14B He ucnonssyercs
J14H TlonknroueHre KOHTaKTa HIKHETo ToyioxeHust JIb4 Campblii BepXHHUM JaTUUK
J13B He ucnonssyercs
JI3H IMonkmroueHre KOHTaKTa HIKHETO Mojiokenus JIb3
J12B He ucnonssyercs
JI2H IMonkmouenre KOHTAKTa HIKHETO MoJI0keHus JIb2He nenonb3yercs
1B He ucnonssyercs
JI1H TlonknroueHre KOHTaKTa HIKHETo Tosioxkenust JIb1 CaMBbIil HIDKHAH TaTYUK
L OO61muii poBOA JaTYUKOB

Tabnumna 2.4.3 Ha3znadenue knemM. [logkmrodeHne MUCKPETHBIX NATYMKOB 0aka Mpu padore B
peKUME HAIIOJHEHHUS pe3epByapa

MapxkupoBka Ha3nauenue

J14B He ucnonssyercs

J14H TlonknroueHre KOHTaKTa HIKHEro nosioxenust J{b4 Campblii BepXHHUM JaTUUK

3B He ucnone3syercs

JI3H IMonkmroueHre KOHTaKTa HIKHETO 1oj10kenus J1b3

J12B [MoxxmoueHne HOPMATBLHO PA30MHYTHIX KOHTaKTOB mepekmodarens «llyck - Crom»
CTaHIMH. 3aMKHYyTO€E cocTosHue - [Iyck, pazomkayTOE - CTOTI.

JI2H IMoxkmrouenre KOHTAKTa HIKHETO MOojIoxKenus J{b2

1B TlonkntoueHre HOpMaIbHO 3aMKHYTOTO JaTYMKa CYyXOro X0/1a

JI1H TlonknroueHre KOHTaKTa HIKHETo Tosioxenust JIb1 CaMBbIil HIDKHAH TaTYUK

4 OO0mwmit mpoBO TaTYNKOB
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Tabmuma 2.5.1 Ha3naduenune kieMM TOIKIIOYEHUST HAcOCOB 1 - 4 mpu paboTe C OCHOBHBIMHU
HacocaMu

MapxkupoBka Hasnauenue

1 OO0t MpoBO TATYNKOB

/1B TloakmroueHne maTyMKa BIaKHOCTH Hacoca

T [lonxiroueHne qaTunuka TeMIepaTypsl Hacoca

KII Bxoxa xoHTpOIIS cpabaThIBaHUS ITyCKATEIIS
PYU CurHaj BHEIIHEH aBapyu
ABT Bxon a5 nepeBosia Hacoca B aBTOMaTHUECKUH PEXKUM

OP M3omupoBaHHBIN 00N TIPOBO BEIXOJIOB ITYCK» M «aBapys HACOCA»
[ICK Brixon «myck». HP xonTakT pene.
ABH Brixon «aBapus Hacoca». HP koHTakT perne.
W3zon Kontpons nzonsuuu. [Tonkmodyenue BeiBoaa ¢a3el A 1BUraTesns Hacoca.

Tabnuma 2.5.2 HazHaueHune KieMM MOAKIIOYEHUs HAcocoB | - 4 mpu pabore ¢ ApeHaXKHBIMHU
HacocaMu

MapkupoBka Haznauenue

1 OO0muit mpoBOA TATINKOB

1B IMoaxnroueHue naTymka BIAXKHOCTU HACOCA

T TloakiroueHne JaTyuKa TeMIepaTypbl Hacoca

KII [lonxiroueHne naTuMKa BEPXHETO YPOBHA B APECHAKHOM NPHAMKE
Py4 [lonxmroueHne qaTyMKa HIKHETO YPOBHS B APEHAXKHOM NPHUSMKE
ABT Bxon 15 mepeBojia Hacoca B aBTOMAaTUYECKUNA peKUM

OP W3zonupoBanHBIi 001U TPOBOJ] BEIXOJIOB (ITYCK» U «aBapHsi HACOCa»
[ICK Brixon «myck». HP kKoHTakT pene.
ABH Brixon «aBapus Hacocay». HP xoHTakT perne.
Nzon Kontpoins uzonsuuu. [Toakmodenue BeiBoaa (ha3bl A JBUTaTENIs HACOCA.

1.3.3 HavanbHble yCTaHOBKHU

Jloruka paGoThl KOHTPOJUIEpA OTpPENeNIeTCsl HACTPOMKaM, IPOCMOTP M PEJaKTHPOBAHUE
KOTOPBIX OCYIIECTBISICTCS 4Yepe3 MeH, cM. 1.1.4.4. B mponecce M3roTOBICHUS B MHaMATh
KOHTPOJUIEpa 3arpy>KaroTcsl UCXOAHbIE TUIOBbIC 3HAYEHUS HACTPOEK, OHU YKa3aHbl B MEPBOM
ctonbue Tabmuubl 4. [lpu U3roTOBIEHMM KOHTpOJUIEpa TaKXkKe MPOMCXOJUT HadalbHas
yCTaHOBKa BPEMEHU M JaThl B COOTBETCTBHHM C YacOBBIM IMOSCOM, B KOTOPOM HaXOIUTCS
IPEIPUITHE-U3TOTOBUTEND.

ITpu c6opke mkada aBToMaTuKy Ha 0aze KOHTPOJUIEpa, MPEaIpUATHE - COOPLIUK ImKada,
UCIONB3YSl TMapoyib BTOPOTO YPOBHSA JOCTYNa, BBOJUT COOTBETCTBYIOIIME CHEIU(pUKE
npUMeHeHUs1 HacTporku B MeHI0 «KoHurypanus» (tabnuna 4.6) u, eciu 3T0 HE0OX0IUMO, B
MmeHto «Hactpoiikay (Tabmuna 4.5).

Ecnu ycranaBnmuBaemblii B mIkad) aBTOMAaTUKKM KOHTPOJIJIEp paHee YK€ HacTpauBalicH,
11€JIECO00Pa3HO BBHIMIOJHUTH COPOC HACTPOEK B MCXOTHOE COCTOSTHHUE MCIONB3ys MyHKT «COpoc
BceX HacTpoek» MeHio «KoHdurypauus» W OYMCTUTH HMPOTOKOJIBI aBapuil MCHOJB3Ys MEHIO
«OuncTka MpoToKOJIOBY. s 1ocTymna K 3TuM (QyHKUHUSAM JTOJIKEH ObITh BBEIEH MapoJib BTOPOrO
YPOBHSL.

12



I'CIIK.468263.154-11 PO

[Ipu ycranoBke mkaga aBTOMaTUKM HAa KOHKPETHYIO HACOCHYIO CTaHLUIO M B IIpOIEcce
9KCIUTyaTalliy, MCIIOJIb3ysl Maposib IEPBOrO YPOBHSA JOCTyIa, HMPOM3BOIATCS HEOOXOAUMBIE
yTOuHEeHHs HacTpoek B MeHIo «Hactpoiika». Hactpoiiku, noctynusie B MeHio «KoHpuryparus»
OCTalOTCA MPU TOM HEU3MEHHBIMH U HE TOCTYIHBIMHU ISl PENAKTUPOBAHMS JKCILTYaTUPYIOLIEH
HAaCOCHYIO CTaHIUIO OPTaHU3aLUU.

1.4 Pabora usnenus

1.4.1 Tumosasg HacocHas CTaHINA

Jlnst mydinero moHUMaHHsT 0COOCHHOCTEH pabOThl U3MIETUsT PACCMOTPUM COCTAB TUITIOBOM
HACOCHOW craHIMM, pabortaromied mox ynpasieHuem Imkadpa Ha ocHoBe JIHK-4 (cmorpm
pucyHok 3). OCHOBHBIMM 3aJlauaMd HACOCHOM CTaHUUHU SIBIAIOTCS: HE JOMYCTUTh IOABEM
YPOBHS XHJIKOCTU B Oake BblIlIe ypoBHs [|b4 U MpenoTBpaTuTh MOBPEkKIECHUE HACOCOB.

Wkath ynpaeneHua
Ha ocHose AHK-4

CucTtema ACY

Pucynoxk 3 TunoBast HacocHasi cTaHIUs
1.4.1.1 [arumku Oaka

1.4.1.1.1 JIuckpeTHbIC TaTYNKHU Oaka

B of0mem ciiydae nisi OTCIEXKHBAHHS YPOBHS KUAKOCTH B OaKe HCIONb3YIOTCS YEThIpe
natauka ypoBHs (nanee «/bny», «garuuk yposHsi»): [Ab1...]1b4. JIb1 — camblii Hkuauii, [1b4 —
caMmblii BepxHHM. B KadecTBe JaTyMka MCHOIB3YETCS TMOIUIABOK C MEPEKIIOYAIOIIMMCS
KOHTAKTOM. Y JaT4MKa UMEETCS TPH BbIBOJA: OOIIMH, BEpXHUA, HIKHHUNA. Pa3nuyarorcst yeTbipe
Pa3IMYHBIX COCTOSHUS JATUMKOB: «BEPX», «HHU3», «3aMKHYT», «00opBan». Ha «3kpanax» JIHK
COCTOSIHUSI JAaTYMKOB OO0O3HAUAIOTCSI COOTBETCTBEHHO «BY», «H», «3» U «o». IIpum ypoBHe
KHUJKOCTH MEHbILIEM, Ye€M OTCIIEKHBAET NAaT4YUK (COCTOSHHUE «HHU3»), B IOIUIABKE 3aMKHYTHI
KOHTAKTHI «0OMmU» 1 «HU3». [Ipu ypoBHE KUAKOCTU OOIBIIEM (COCTOSIHHE «BEPX») — 3aMKHYTHBI
«obmuit» u «Bepx». COCTOSIHUS «3aMKHYT» U «000pBaH» SBJISIOTCS aBapUsAMH JaTyuka (0o
COCAMHUTENBHBIX MPOoBOAOB). [Ipu 3TOM ¢ OOIIKMM BBIBOAOM COOTBETCTBEHHO JHOO 3aMKHYTHI

13
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o0a BbIBO/IA, 10O HE 3aMKHYT HU OMH. Taxke aBapHel CUMTAeTCs CHUTyalusi, KOrJa TMOKa3aHus

JaTYUKOB MMPOTUBOpPEYAT APYT APYTY (Joruueckas aBapus).

B xauectBe JaTYUKOB baka MOT'YyT OBITH MCIIOIL30BaHbI TPU TUIIA TOTIJIABKOB:

[lepBpiii THUIM — 5TO TOIJIABKA C MaJIbIM THCTEPE3UCOM («OTHOYPOBHEBBIE») —

XapaKTepPU3YIOTCS TEM, UYTO COCTOSHHS «BEPX» M «HU3» y JATYUKOB HAXOIATCS OIU3KO

IpyT K Apyry (opsaka 50 mm).

YpoBeHb "ABapug-
[MNepenonHexune”

Konu4ecreo
paboTarowmx
HaCcoCoB

Pucynox 4.1 PaboTa HacCOCOB MpH HUCIIONIH30BAHUN OTHOYPOBHEBBIX JTATYMKOB B PEKUME

OTKA4YUKH

—— B4

—_—— 0 —— = -

|

|

|

|
o
o
w

|

|

|

|
2

YpoBeHb "ABapua-
[NepenonHeHue"

Konunuecteo
paboTarowmx
HacoCoB

Pucynok 4.2 Pabora HacOCOB NPH UCIIOIB30BAHUHU OTHOYPOBHEBBIX JATUUKOB B PEKUME

HaITOJIHCHUA
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Bropoil TMI — MNOIUIAaBKM C pEryJupyeMbIM TMCTEPE3UCOM («IBYXYypOBHEBBIE»), Yy
KOTOPBIX PAaCCTOSHUE MEXKIY YPOBHIMH «BEpPX» M «HH3» MOKHO perymuposars (0,5...
1,5 M u Gonee).

_ YpoBeHb "ABapus-
064 / MepenonHeHue"
— —_——
BEpX 2/7 | Konnuecteo
obLwmiA 32 b~ ! paboTaroLLmX
1 HACOCOoB
HU3 2+ v
= - 1
|
m3 . .
BEPX B 7_/7 I _\”/ 2+
obLwmi 3P -7
HU3 1

BEPX
obLmi
HU3

AR
s} ”
(y)

I I

I I

I I
o ——

1 |J
I /
| \

! -
g

HU3

051 ! 0
'
BEPX
. 3)2 |
obLmiA 7 I ¥YpoBeHb "Cyxo"
HU3 l\
L \_\'.. —_——
Pucynok 5.1 Pabota HacoCOB NpH UCIOIB30BAHUH JIBYXYPOBHEBBIX JIaTUUKOB B PEXKHME
OTKAQYKHN
_ YpoBeHb "ABapua-
054 . / MepenonHeHne"
— — ——-,
BEpX 5 ,?./7 | Konnyecteo
o6Lmi 3 : - ! paboTaroLwmx
HACOCOB
HU3 0 v
[ - |
|
HB3 P \ -~
BEPX 2_,?_/7____\7/ ) 0
obLmA -2 ¢ I
HM3 1 I
e e 1—y™
|
152 o _{,;\ )
BEpPX -
0B %2_.? I 1
1 \r |

|
v

|

|

|
o

|

|
§

1
I 2+
| 61 — I
i
BEpX
. 3|2 |
oBLLmiA 31—? I YpoBeHb "Cyxo"
HU3 r
RSN

Pucynox 5.2 PaGora HacoCOB mpu KCITOIB30BAaHUH ABYXYPOBHEBBIX JIATYMKOB B PEIKUME
HAaIIOJIHCHUA

Tpernii THIT — MOIUTABKU C 3aMBIKAIOIIUM KOHTAKTOM («OIHOKOHTAKTHBIEY), ¥ KOTOPBIX
IIPU YPOBHE >KUJKOCTH OOJIbIIIE YCTAHOBICHHOIO KOHTAKT 3aMKHYT. BMecTo momiaBkoB ¢
3aMBIKAIOIUM KOHTAKTOM MOTYT OBITh UCIIOJIb30BaHbI KOHIYKTOMETPHUECKHE TATUNKH.
ONHOKOHTaKTHBIE TOJHOCTBIO AHAJIOTHYHBI OJHOYPOBHEBBIM, 33 HCKJIIOYEHHEM
HEBO3MOXXHOCTH OOHAPYKECHHSI OOphIBA MU 3aMBbIKAHHS OTHOKOHTAKTHOTO JIaTUHKa.
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Haruuk JIb4 Bo Bcex ciydasx sIBIS€TCS aBapUMHBIM M CIIY>)KUT PE3€pBOM Ha Cilydai
0TKa30B OCHOBHBIX AaT4uukoB /b1 - J1B3.

1.4.1.2 AHaJIOTOBBIN JaTYUK YPOBHS B Oake

B kauecTBe MOMOJHEHMs WJIM 3aMEHBI TUCKPETHBIX JAaTYMKOB Oaka coBmectHo ¢ JJHK-4
MOTYT HCIOJIB30BaTbCsl AaHAJOrOBblE JaT4uku ¢ BelIxogoM 4-20 MA. BapuanTel cxem
MOJIKJIFOUEHH ST aHAJIOTOBOTO JIaTYMKA MTOKa3aHbl HA PUCYHKE 6.

+BbIX 24V

-BbIX AB

Jatuunk
OHK-4

Pucynok 6.1 ITogkmouenne k [IHK anamoroBoro narumka, mojy4aromero NMTaHue Mo TOKOBOM

nerie
MutaHne 24V
= N
Z BbIX AB =
g =i
= O6wun 1

Pucynok 6.2 IMoaxntouenne k JIHK ananoroBoro natduika ¢ OTACIBHONW OT BBIXOAHOTO CUTHAJA
LIENBIO TUTAHUS

Curnai, mocTynaronMii OT aHaJIOroBOrO JAaTUMKa MEPECUYUTHIBAECTCS KOHTPOJUIEPOM U3
TOKa B 3HAYCHHE YPOBHS XUAKOCTU B 0ake M CPaBHUBACTCSA C 3aJaBa€MbIMH B HACTPOUKAx
MOPOTOBBIMU YPOBHSIMH. B pe3ynbTaTte, 3HaueHHE YPOBHS NPUBOAUTCA K OJHOMY U3 ISTH
TUCKPETHBIX COCTOSHUM U Jlanee padoTa ¢ MOKa3aHUsSIMU aHAJIOTOBOTO JaT4YMKa YPOBHS BEIETCS
TOYHO TaK)Ke, KaK C MOKa3aHUSMHU JUCKPETHBIX JaTYUKOB OaKa.

1.4.1.3 CoBMecTHOE UCIIOJIb30BAaHUE JUCKPETHBIX U aHAJIOTOBBIX JATYUKOB

[MpenycmoTpeHa (QYHKIMS aBTOMAaTHYECKOTO Iepexoga Ha padoTy Mo IAWCKPETHBIM
JmaryukaM 0aka mpH HEHCIIPAaBHOCTH aHAJIOTOBOTO M HA00OPOT, Mepexoa Ha aHaJIOTOBBIN JaTuhK
IPpU HEHUCIPABHOCTH JHMCKPETHBIX. AJITOPUTM BhIOOpA HCIHOJIB3YEMBIX IaTYMKOB OCHOBAaH Ha
CpaBHCHHUU JOCTOBCPHOCTU IOKa3aHuu AAaTYUKOB U NCPCKIIIOYCHHUU HA UCIIOJIB30BAHUC NATYUKOB
c HaumOosiee JOCTOBEPHBIMH TMOKa3aHWsMHU. Hampumep: ecnu oOHapy)KeH YaCTHYHBIA OTKa3
JUCKPETHBIX JTaTYUKOB YPOBHsI (HEHUCIIPABEH OAMH JIaTUUK, HO YPOBEHb MO)KHO OINPENEIUTH), a
AQHAJIOTOBBIM JaTYMK OTKa3aJl TIOJHOCThIO (OOpBIB CHTHaja), KOHTpOJUIEp TMepeiaeT Ha
HCIIOJIB30BAHUC JUCKPCTHBIX OATYUKOB. Ecimn mnokazanus AaTYUKOB HMMCHOT OJWHAKOBYIO
JIOCTOBEPHOCTh, IEPEXOIOB MEXAy HHMH He OyneT, He CMOTpS Ha 3aJaHHBIA MPUOPUTET
HUCIIOJIb30BaHMUA.

1.4.1.4 Jlatuunku Hacoca

Jnst koHTpoJsist 3a cocTositHueM HacocoB coBMecTHO ¢ JIHK mnpumensrorcs naTymku
TEMIIepaTypbl ¥ BIXKHOCTH, YCTaHaBIMBAaeMble BHYTPH Hacoca. J[aTyuk TeMmepaTypbl MOXET
KOHTPOJMPOBaTh TeMIEpaTrypy OOMOTOK JABHUraTelns, MOAIIMIHUKOB Hacoca. Jlomyckaercs
BKJIIOUATh MOCIIEIOBATENBLHO HE OoJiee YeThIpeX AAaT4YMKOB. J[aTunk Temreparypsl MpeiCTaBiIsIeT
co00l TEpPMOCOTIPOTUBIECHHUE C TOJIOKUTEIBbHBIM TeMmeparypHbiM Kodddumuentom. JJHK
pa3iauyaeT TpU pa3iIMYHbIX COCTOSHUS JaTulKa TeEMIlepaTyphl: KOpoTKoe 3aMbikanue (K3), Hopma
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u neperpeB (00pwiB). [lepBoe cocTosHUE SBIsIeTCS aBapuei naTduka (100 COSOMHHUTETHHBIX
MIPOBOJIOB), MOCJEIHEE — aBapHUel Hacoca.

Jlaruuk(u) BIaXXHOCTH YCTAaHABJIMBACTCS B MACISHBIM KapTep JIBHUTAaTelNs HAacoca W/Win
KJIEMMHYI0 KOpOOKY IOTPYXHBIX HAacOCOB M pearupyer(l0T) Ha IOSBJICHHE BOABI B Macle.
Jatuuk BraxHocTH — KoHAykToMeTpuueckuid. JIHK pasnnuaer Tpu cocrosiHMsl aarduka
BIQXHOCTH: Macjo (Bo3ayX), Boma, oOpwiB. OOpBIB sBIsETCS aBapue maryuka (JIudo
COEMHUTENBHBIX IPOBOJIOB), BOJIa — aBapHeEl Hacoca.

1.4.1.5 JlpeHaxHbIe HACOCHI

JIHK MoeT moMHMO OCHOBHBIX HacCOCOB, pa0OTArONIMX Ha HAIMOJHEHUE WM OCYIICHUE
6a1<a, praBHHTb I[peHa)KHBIMI/I HacocaMu, CJ'Iy)KaH_II/IMI/I JJIA OTKAQYKH KUIKOCTU U3 z[peHaxchIx
npusamkoB. [lognepxuBaercs 10 4-X ApeHaXHbIX HAacocoB. Kaxaplil JpeHa)KHbIA HACOC UMEET
COOCTBEHHBIE JATYUKU YPOBHS U PabOTaeT HE3aBUCUMO. J[peHaXHBIH HACOC BKIIIOYAETCS, €CIU
COCTOSIHME BXOJIOB JAaTYMKOB YPOBHS JAHHOTO HAcoCa COOTBETCTBYET BEPXHEMY YpPOBHIO W
OTKJIOYa€TCsd, €CJIIM COCTOIHHE BXOAOB COOTBGTCTByeT HI/I)I(HeMy ypOBHIO NN ABJIACTCA
HEIITAaTHBIM JIJIs1 BHIOPaHHOTO B HACTPOMKAX THIIA TaTYHKOB.

1.4.2 Pexxumbl paboOTHI

HacocHast craHuusi moj ympaBlieHHEM KOHTpOJJIEpa MOXET paboTaTth B HECKOJIbKUX
peXHUMaXx:
® HOPMaJIBHBIA pPEXHM pPaOOTHl (OTCYTCTBHE COCTOSHHS aBapuu), KOTOPHI B CBOIO
odepeib IEIUTCS Ha PEKUMBI, OTINYAIOIINECS:
* I10 KOJINYECTBY YNPABISEMBIX CTaHLIUEN HAcocoB (1 - 4);
* [0 AJITOPUTMY YIIpPaBJICHUS HacocaMH (BbIpaBHUBaHHUE MO HapabOOTKe WM IO
KOJIMYECTBY ITyCKOB HACOCOB; paboTa ¢ pe3epBHBIMU HacocaMH U 0e3 HUX; C MPOOHBIMU
MyCKaMH1 Ui 0e3 HUX),
* 110 THUITY YIIpaBJeHUs (aBTOMaTHYECKOE, PYYHOE WM TUCTIETYEPCKOE);
* 0 TUNy JaT4yukoB ©Oaka  (OAHOYpPOBHEBBIE WJM  JIByXYPOBHEBBIE,

OHOKOHTAKTHBIE UJIH C TIEPEKITIOYAIOIIMMCS KOHTAaKTOM, aHaJIOTOBBIE);

* [10 TUIy MHTaromel cetu (ogHoda3zHas uiu TpexdaszHas);
® aBapHUUHBIA PEXUM PaOOTHI:
* aBapus NPUCYTCTBYET (IO MOKA3aHUAM JAaTYUKOB), HO HACOCHAS CTAHIIUSI MOXKET

MIPOJIOJIKATh BHIMOJTHEHUE CBOMX (PYHKIIHI B KAKOM-THOO 00beMe;

* aBapus JABYX M OoJiee JaTYMKOB Oaka (cTaHIMs paboTaeT PUKCHPOBAaHHOE BpEeMs

10 CTEIUATBFHOMY aJTOPUTMY, 3aTeM €€ paboTa OJIOKUpyeTcs);

* apapus NUTAOIIEH ceTH (paboTa HACOCHOU CTAHIIUU OJIOKHPYETCs).

CamMo u3zenrie MOXKET HaXOAUTHCS B PeKUMax pabOThl U U3MEHEHUS! HACTPOeK. Pexumbl
palboThl U U3MEHEHUS] HACTPOEK MO CYTH HE pa3esieHbl, TaK KaK BCe M3MEHEHUS MPUMEHSIOTCS
cpasy, 0e3 repepbiBa B padbore.

Bornee monpo6HO pexxrmMbl paboThI ONKCcaHbl B ofpaszaene 2.3.4.

1.4.3 Pabora uznenus

[Tocne monaum NMUTaHUs HA YCTPOMCTBO HA MHAMKATOPE MOSBISIETCSA CTapTOBAasi 3acTaBKa
Ha KOTOpPOH YyKa3aHbl HAMMEHOBAaHUE W3MENMs, Ha3BaHUE (QUPMBI-IIPOU3BOAUTEINS, ATkl
IpOrpaMMUPOBAaHUST M HOMEpP BepcHM Iporpammbl. llpm 3TOM yCTpPOHCTBO aHaIU3UpPYyeT
COCTOSIHUE THTAIONICH CeTH (HampspKeHUE W MOpsAoK ¢as), JaTYMKOB 0aka, JaTYNKOB HACOCOB,
CONPOTUBJICHUE W3O0JIALIMM JBUTATEIIEH HACOCOB, BXOIbI IIEpEBOAA B Py4yHOU pexuMm. Ecmu
MUTAIOIIAs CEThb B HOPME, TO YCTPOMCTBO MEPEXOJUT K pabOTe B YCTAHOBIEHHOM paHEe peKUME.
OcobenHocTr paboThl B pa3iMYHBIX peXUMaxX omucaHbl B moapasaene 2.3.4. Ecnu nutaromas
CeTh HE B HOpPME, TO BKJIFOUEHHWE HACOCOB Onokupyercs. B atom cimydae HeoOxomumo ymbo
IPUHATH MEPBhl MO MPUBEACHUIO MapaMETPOB CETH B HOPMY, JHOO Yepe3 CEepBUCHOE MEHIO
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MOMEHSATh YCTaBKUA wu3lenusi (yCTaHOBHTH IJMOO Ooliee IIMPOKUI JMana3oH MHUTAOMINX
HanpspKeHHH, 00 omHoda3HbI pexuM). [Ipu cMeHe ycTaBOK HEOOXOAMMO YETKO OCO3HAaBaTh
MOCJIEACTBUS 3TOM CMEHBL.

B o6miem cirydyae pabota u3enus BIVISIUT CICTYIOITIM 00pa3oMm:

* [Ilpu pabore B pekMMe OTKAYK{ BKIIOYCHHUE M BBIKIIOYEHHE HACOCOB OCYIIECTBISETCS
TakuM 00pa3oM, 4dYTOOBI YPOBEHb JKHAKOCTH B 0Oake HE TPEBBINIAT YpPOBHS,
onpenensieMoro aaryukom JIb2.

* Ilpu pabore B peXuUMe HAIMOJIHEHUS OCYIIECTBISETCS BKJIIOUEHHE M BBIKIIOUECHUE
HAacoOCOB TakuM o00pa3oM, dYTOOBI YpPOBEHb KHIAKOCTH B 0Oake JOCTUT YpPOBHS,
onpenensiemoro aaruukom JIb3.

Br16op anroputma oTKauka/HarmoNHEHHE ONpeeNseTcs Ha3HaueHUEM HaCOCHOW CTaHLIUU
Y IPOM3BOJIbHAS CMEHA AJITOPUTMA B XOJI€ IKCIUTyaTally CTAHIIMK HEAOMYCTUMA.

[Tpu peanuzanuu anroputrMa NEpeKIIOYCHHUs] HACOCOB B 3aBUCUMOCTH OT YPOBHA B Oake
UCTIOJNIB3YETCsl HedeTKas JIOTMKa. B TaHHOM ciiydae, €ciii MO ajJrOpuTMy OJUH HACOC JIOJDKCH
OBITH BBIKJIFOUEH, a APYrodl BKIIOYEH, TO TaK W MpousoiaeT. Ho, 4To mpowmsoiiner Bmepen:
BKIIIOYCHHE WJIM BBIKIIOUEHUE — HE perlaMeHTHpOoBaHO. Wmu, ecnu Mo Kakoh-1nbo mpuuuHe
HAcCOC BKJIIOYWIICA (Hampumep, aBapusl Ipyroro Hacoca, MpOOHBIM IMYCK, BBIXOA U3 PY4YHOTO
pexrma) u pabora Hacoca oMmycTuMa (0 JaHHBIM TaTYUKOB 0aka), TO Hacoc OyJeT MpOa0IKATh
paboTarh moka He OyAeT AOCTUTHYTO YCIIOBHE €rO OTKJIIOUEHHS MO YPOBHIO WJIM MO BPEMEHHU
MEPEKIIIOYCHHS Ha APYroi Hacoc. MexXly BKIIOUEHUEM / BBIKIIOUCHUEM W MEPEKITIOUEHUSIMU
HACOCOB BBeJIeHA HacTpauBaeMasi 3aJepixkKKa.

Jnsg 3-X ¥ 4-X HACOCHBIX CTaHIUMK BKIIOYEHUE/OTKIIOYCHHE 3-ero W 4-ro HacoCOB
MPOMCXOAUT C HACTPAMBAEMOW 3aJE€PKKOM OTHOCUTEIBHO BKIIOUEHHS BTOpOro Hacoca. [Ipu
aBapUIHOM YPOBHE MPOMCXOAWT BKIIOYCHHE WM OTKIIFOYEHHE BCEX HACOCOB C MUHUMABHOMN
3aiepkKoid. TakuM 0Opa3oM BMECTO 5-TH U 0oJjiee JaTYMKOB YPOBHS MOXXKHO OOOWMTHCH JIUIIIH
4eThIipbMsl. JIaHHBIN anropuT™M pabOTBI M3AENUs SIBIAETCS Hanbollee YHUBEPCAIbHBIM U
MO3BOJISIET MUHUMU3HUPOBATH KOJIMYECTBO 00pabaThIBaeMbIX ypoBHEH Ui 3-X U 4-X HACOCHBIX
CTaHIMI, Omepupys  JHIIb BEITUYMHON 3aJepXKKH BKIIOUCHUS/OTKIIIOUCHHUS] Hacoca. ITo
MO3BOJISIET COKOHOMUTH Ha KOJIMYECTBE IaTYUKOB YPOBHSIL.

B mpouiecce paboTsl HEMPEPHIBHO KOHTPOITHPYIOTCSI:

® JIaTYUKU TEeMIIEpaTypBhl,

® JTaTYMKHU BJIIAXKHOCTU,

® naT4yMKH Oaka;

® HaIpsHKEHHUE MUTAOLIEN CETH;

® BXOJIbI IIEPEBOIA B PYUHOU PEKUM.

ConpoTHBiieHNE U30JIALUN KOHTPOIUPYETCS TOIbKO HA BRIKIIOYEHHOM HAcOCe.

[Ipu mosiBIIeHNY HEMCTIPABHOCTH M3JENIe 00padaThiBaeT €€ COOTBETCTBYIOMIMM 00pa3oM
(mepexiouaeT HacocChl, MPOM3BOAUT 3alMCh B MaMATh aBapuii). Kpome TOro, mpousBoguTcs
MOJICUET HApaOOTKU KaXKIO0T0 U3 HACOCOB U BPEMEHHU 710 0OCTYKUBAHUS KaXKIOTO U3 HACOCOB.

1.4.4 Menro n3nenus

Otobpaxenune nnpopmanuu Ha KKW opranuzoBaHo B BHIE MEPApXUUYECKOH CHCTEMBI
meHwo. HMudopmamms, otobpakaemas Ha XKW B kaxaplik MOMEHT BpPEMEHH, Ha3bIBACTCS
«aKpaHom». CyIecTBYIOT MOHATHE 0a30BOT0 (OCHOBHOTO) 9KpaHa. ba3oBbIM Ha3bIBaeTCs KpaH,
KoTopblli oTtoOpaxaercs Ha XKW mpu orcyTcTBMM Hakatuii Ha KHOMKH. [Ipu BKIIOYEHUH
MUTaHKS W3/IeTe HAYMHAeT 0ToOpakaTh 6a30BbIi 3KpaH Cpas3y MOCIe CTApTOBOM 3aCTaBKH.

Ha 06a3oBoM 3kpaHe OTOOpakaeTcsi COCTOSTHHE HACOCHOM CTaHIMM (CMOTPU PUCYHOK 7,
31eCh W Jajee TMOKa3aHbl MEHIO Ui ciydas TpéXx HacocoB). CHUCOK MHHKTOTpaMM,
0TOOpakaeMbIX Ha 0a30BOM DKpaHe MPHUBEACH B TAOIHUIIE 3.
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YPOBEHb XUAKOCTY B fononxurensHoe " CocTosiime WHavkaTop
Gake no ananorosomy ~ HPOpPMauvoHHoe none omep Hacoca obmeHa nopTa‘t
AT Hacoca Hacoca e
l A - MugnkaTop
L0 i B
et obmeHa noprta2

2

YPOBEHb XUAKOCTU B_, II l_I
bake, coctosHune 1b

- ETH
11.12.1K ANHA C2TH -
11:3@:@1/%%?%“%

o5
L -

A

: H 1]
Hanbonee BaxHoe HewucnpasHoCTb nskoe [NononHutenbHoe
CONpoTUBIEHUNE
HEe CKBUTUPOBaHHOE Hacoca no [1Bn i MHOPMaLMOHHOE none
n3onsaummn
coobLieHne n3 HeucnpasHoCTb ——_ CcTaHumun

npoTOoKOMa aBapui Hacoca no AT

Pucynoxk 7 ba3zoBblii 5kpaH (Ipu paboTe ¢ TpeMsi HacOCaMHM )

B ciny4yae BO3HUKHOBEHUS KaKOH-TMOO aBapUitHON cUTyalny, COOOIIEHHE O HeH U BpeMs
€€ BO3HUKHOBEHHs BBIBOAATCSA B HIDKHEH uyacTH 0a30BOro 3KpaHa, NpU 3TOM Ha IepenHei
[IAHEIW KOHTpOJUIEpA 3a)KUIaeTCsl KPacHBbIM CBETOAMOJ, CHUTHAJIU3UPYIOLIMH O TOM, 4YTO
TpeOyeTcst BHUMaHMe oneparopa. OnepaTop JOIKEH NOATBEPAUTh O3HAKOMIIEHHE C COOOIEHNEM
00 aBapuM HaXaTMeM KHONKHM KBUTHUpOBaHMA. llocie Toro kak omepaTop HOATBEPIUT
O3HAaKOMJICHHE CO BCEMHU HE CKBUTHPOBAHHBIMH aBapHUsAMH, CBETOLUO TACHET U B HIKHEH 4acTH
0a30BOro ’KpaHa BBIBOJUTCS COOOIICHHE O Hamboiee cephbe3HOW He YCTPAaHEHHOW aBapuu M3
HUMEIOIIUXCS.
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Ta6nuna 3 [Tukrorpammsl 6a30BOTO IKpaHa
[Tuxkrorpamma Onwucanue

bax nycro#. IIpu aBapuu JIb nukrorpamma Muraer.

bak nepenonuen. IIpu aBapum JIb nukrorpamma muraet. B Tom ciyuae,
€Clli YpOBEHh B Oake JIOCTOBEPHO OIpENeNTUTh HEBO3ZMOXHO, MHTaeT
TOJILKO COJIEPKUMOeE 0aKa, a CTEHKH — HeT.

PaGora HacocoB 3a0OKMpOBaHa IMOCJIE OKOHYAHHS aBApUWHOTO IUKJIA.
Jlnst cHSTHSL OJIOKUPOBKU HEOOXOAMMO BBIKJIIOUNUTH U BKJIIOUUTH MTUTAHUE
m3nenus. [lukrorpamma muraer.

Wznenue HaxoauTcs B aBapuiiHOM nukiie. I lmkrorpamma mMuraer.

ABapus nurtaromieil cetu. HanpspkeHue wim mociieioBaTeNbHOCTh (a3 He
COOTBETCTBYIOT ycTaBKaM. [IukTorpamma Muraer.

Hacoc BkiroueH.

e - ) ; |||:I Hacoc neucnpaseH.
i ||II II|I

Hacoc BeIKTIOUCH.

il Hacoc B pydyHOM pexuMe YIpaBieHHUS, YIpPaBICHHE CO CTOPOHBI
I, ..I KOHTpOJIepa 3a0JIOKUPOBAHO.

"_-.l' Hacoc B 1UCTaHIIMOHHOM PEKUME YIIPaBICHHUS.

|'IJ| Eciy TuCTaHIIMOHHBIM peXUM BPEMEHHO 3a0JOKUPOBAH UISl 3aLIUTHI OT
NEPENOJIHEHUSI WM CyXOro XOja, NMHUKTorpamMMa OyJleT oToOpakaTbCs
[IEPEUYECPKHY TOM.

Heobxoaumo oOciyxkuBanue Hacoca. CieayeT mpoBeCTH 0OCTyKUBaHUE
U «COPOCUTHY» 3aJIeP’KKY 00CTyKUBAHUSI.

Hacoc Ha3zHaueH pe3epBHBIM U OyJET 3alyIleH TOJbKO B CiIydae KpaitHei
HEOOXOIMMOCTH.

OcranbHas uHPOpPMALIUS OTOOpaXKaeTCsl B BHUJIE TEKCTOBOTO MeHIo. [lomHasi cTpykTypa
MEHIO MpECTaBIeHa Ha pUCyHKax 8.1 u 8.2.

[lepemeriene O MEHIO OCYIIECTBIISETCS C IMOMOIIBIO KHOIMOK. B obmiem cimyuae
KHOIIKAMU «BBEPX» U «BHM3» OCYILIECTBIISIETCS BHIOOp MyHKTAa MEHIO WJIM 3HAYEHHUS, KHOIKOMN
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«BTIPABO» BXOJl B PEIKUM PEIAKTUPOBAHUS U TOATBEPKIACHUE BHIOOPA, KHOMKON «BIIEBOY» OTKAa3
ot BbIOOpa. [Ipu BXxoJie B pexXUM peJakTUPOBAHUs, PElaKTUPYyEMOE 3HaUCHHE YCTaBKU HAYNHACT
muratb. Ilocne BBI60pa H€O6XO[[I/IMOI‘O 3HAYCHHUA YCTAaBKHU BBI60p MOATBCPIKAACTCA HAKATUCM
KHOIIKU «BIIpaBo». OTKa3 oT BeIOOpa (BO3BpallleHHE K HauaIbHOMY 3HAYEHHUIO) OCYIIECTBISETCS
HA)KaTHEM KHOMKHU «BJIeBO». CHMBON «>)» O3HAa4aeT, 4yTO NP HAKATUM KHOMNKHU «BIIPABO»
JIOCTYTICH 0oJiee HU3KUH YPOBEHb MEHIO (TIOJIMEHIO).

MeHio sIBIISIeTCSl TUHAMHUYECKH IepecTpanBaeMbIM. IIyHKTBI W BapuaHThl BBIOODA,
KOTOpPBIC HE MOTYT OBITh UCIIOJIB30BaHbI NP TeKylux HacTporkax JIHK, OynyT aBTomMaTH4ecku
CKPBITEL

ba3oBbIil 5KkpaH BXOAWUT B IVIaBHOE MEHIO, COCTOSINEE M3 IMATH SKPAHOB, IUKIMYECKH
MEPEKIII0YaeMbIX KHOTIKAMU > «BIPABO» W/WIH < «BJIeBO». ONHMCaHUE MyHKTOB IIABHOTO MEHIO
MpUBEICHO B TabnuIie 4.

Omnucanue MyHKTOB MEHIO MPOTOKOJIAa aBapUi IPUBEACHO B TabIuIIE 5.

wEEENE Hacog X FEEAE
CeTb: TpexpasHas > nyck: npAMOit
ANFOPUTM OTKayka JipeHaKHbI : HeT
KOn-BO HacoOCOB: 3
Hacoc 1 > H2 ncK: HeTt
Hacoc 2 > H2 ABH: HeT
Hacoc 3 > H3 NCK: HeT
Y cBoboA. BbIX.> » | H3 ABH: Het
no obcnyx,u: 720 H4 ncK: HeT
> Ao obcnyx,nck: 65535 H4 ABH: Het
CBbpoc BCex HacTpoek> Tvn AAB: OAHOYPOBH.
KanubpoBka BXOLOB > Mcn. A6 : ALBOCH , AllEpe3
06HoBNeHne M0 > Yp.4mA, cMm: 0
fonyck ®as,%: -20+15 Yp. 20mA,cm: 3000
JaTankn Baka > > Nopor4,cm: 2400
Ton AT: PTC Nopor3,cm: 1800
. Nopor2,cm: 1200
Tan [B: €coé Moporl,cu: 600
NycK 3Be3aa-Tpeyr >-— P P
3ajepxka nNcK.c.: 2 —L AIB_ApeH.: OAHOKOHT.
3agepxka H3,4.c.: 4 * Myck 3pe3pa-Tpeyr *
napons: AR KOHTpone nycka: Her T_3Be3gb.C.: 10
KoHpurypauma > NpobHele nycku T_nayssl.mMC.: 125
HACTPONKY > e} CBA3b > L
OuMcTKa npoToKona > NMpobHsie nycku: na
faTa u BpemAa P ¥¥* [laTa WM BpeMA FF* Nepuoa,y: 96
Hacocl > Bpems 1YY :mm: CC ANNTENBHOCTL, C: 2
::Egg z Aata: AR-MM.TT Q4KncT. asapun H1 >
dkk R P o4ncT. aeapumn H2 >
Pex. pab: Nepexn24 —> HapaﬁoTE;??q(:: * 0 Ounct. asapum H3 >
nocne oben. ,u: 0 OuucT. asapum 1B >
NycKos: 1 OunCT. aeap. cetu >
nocne oboi. : 1 QYUCT. BCe aBapuu >
06Cnyx. BbINOAH. HX >
Cbpoc Hapab. Hx >
Pe3epBHbIN: Het
TOKW Hacocos, A 1‘5"" 2 3 1r2‘3°1 COCTOSHUE HACOCOB ”“Ti"’“gg ‘;ET" JlaTYMKM YPOBHA
A B c | l(’g‘o B T # 3 1e 28 3u 4u
H1 25 24 25 1-P= L%, [ H1: BKA  HOpM HOPM HOpM B 220 B = Al: 12.8wA 1500cm
H2 - - - BTH H2: oTKn 06p K3 W3on C 220 B ’ '
H3 0 0 0 H-%%%g g:g::;;‘fe" H3: OTKN HOpM HOPM HOpPM 1 nopagok ¢as! ) 3
MpoTokon aBapuii |
AKTUBHbIE aBapuu > [€» 1:H2 3ambikanue AT > [P < Aa.MM.IT Y4:mm:CC
Bce coobueHus > 2:H2 obpeiB OB >
ABapuu Hl > 3:H2 wsonAumA >
ABapun H2 > 4i-=--- ,val
ABapuu H3 >
ABapuu 6 > 17:----
ABapu cetu > Asapuu U3 BblBpaHHOM PacluperHas
ABAp - UHKA, pa3: 0 TpYnAbI vHopmaums o6 asapnm

Pucynok 8.1 Ctpykrypa meHto (moaMeHio «CBsi3b» HE TTOKa3aHO)
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OUCT.ynpaeneHue: HeT
——————— coml -------
Appec: 1
CKOpOCTh: 115200
bopMaT: 8E1
NnpoToKon: ;TU Slave DYHKUMA 3: na
——————— com2 ------- .
CKOpOCTb: 115200 yerp.1 aapec: 0 o zizﬁﬁﬂi g; 3::
®OpMaT: 8n2 yerp. 1 dynkumm > 7| dyHKUMA 16: HeTt
HDOTOKOHLHEIU Master ;é;p.lG aapec: 0 dyHKUMA 23: HeT
ycTpoicTea > p YCTP- 16 dyrkumm > * PeruMcTp2xxx wiisa *
PermcTpbl > P her2001 > »| YcTpoiicTeo: 0
WHAMKauns Tokos > L. PerucTp yc.: 1
TanmayT,MC: 150 per2125 > flocTyn: HeT
MWH.Nepuoa,MC: 13

*% WUHAMKAUMA TOKOB *

PaspeuweHa: HeT

Macwrtab TOKOB: x1

nokasanua: ycpeaH.

Per. Toka H1: 2001

Per. ToKa H2: 2002

Per. ToKka H3: 2003

Per. TOKa H4: 2004

Pucynok 8.2 CtpykTypa MeHI0, moaMeHI0 «CBSI3b)»

Tab6muna 4.1 [maBHOE MEHIO HU3IEIUI

[IpemycMoTpeHo Tpu ypOBHS AOCTYIIa K TapaMeTpam H3Aeus:
0. «aKcIITyaTanusy - napojib He TpedyeTcs

1. «HacTpolikay - TpeOyeTcst BBOJI MApOJIs IEPBOTO YPOBHS

2. «IIPOU3BOIUTEIIbY - TpeOyeTCs BBOJ MApOJisi BTOPOTO YPOBHS

[TyHKT MeHIO Onucanue Vp.
JOCT.
Pex.pab: Br160p pexuma nepexirodeHns ¢ Hacoca Ha Hacoc: 0
MNepexsnz4 [lepexsi24 - MEpPEeKIIOUYEHHE Ha CICAYIOIIMM Hacoc Kaxasie 24
yaca
[loouepen - MEPEKIIOUYEHHWE Ha CIEAYIOUIMIl Hacoc MpHu
KaXKJIOM ITyCKe
Hapa®oTka - BBIOOp TMpU KakIOM IIyCKE€ Hacoca ¢
MUHUMAJIBHON HapaOOTKOMH
Hacocl > BbI130B I0IMEHIO TapaMeTPOB ONPEEIEHHOTO Hacoca 0
Hacoc2 >
Hacoc3 >
Hacoc4d >
lara u Bpems > BBI30B OMEHIO 4aCcOB PEAIBHOTO BPEMEHH 0
OuncTKa MNPOTOKOJIa> BI30B MOJAMEHIO OYMCTKH MPOTOKOJIA aBapuid 1
Hacrponku > BbI30B NOAMEHIO HACTPOMKH HKCIUTYAaTAlMOHHBIX MapaMETPOB 1
Konpurypaumsa> Be30B  moaMeHr0  3aaHMs  [MapaMeTpoB,  3a/1aBAEMBIX | 2
MIPOU3BOAUTEIIEM HACOCHOM CTaHIIUU
[TIapoJib BBop naposist 11g 1octyna K pelakTHPOBAHUIO MAPAMETPOB. 0
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Taomuna 4.2 [Hoamenro «Hacoc 1-4»

[TyHKT MeHIO Onucanue Vp.
JOCT.
HapaboTka, u: Cuetunk HapabOTKH AJIs Hacoca -
nocJsie obca.,u: Hapa0oTka ¢ MOMeHTa IOCIIEIHET0 00CITyKUBAHUS -
(CYeTurK 3a7eP>KKH 00CTY>KUBAHUS )
[IyckoB: CueTunk yckoB Hacoca -
nocJsie obcya.,u: KonnuecTBo myckoB ¢ MOMEHTA IOCIIETHETO 0O0CITYKUBAHUS -
(CUeTUYHK 3a7eP>KKH 00CTY>KUBAHUS )
OBcayx . BEIIOJIH . H*> |COpoc cueTurka 3aiepkku oOciyxuBanus. I[locie Haxkarusi| 0
KHOIIKU «BIIPaBO» MOCJEAYET 3anpoc noATBepkaeHus. /st copo-
ca HeoOXOAMMO elIe pa3 HaXaThb KHOIKY «BIIPaBO».
Copoc napab. H*> |COpoc cueTunka HapabOTKM Hacoca 1
PesepBHEIL: HeT | HazHaueHue Hacoca pe3epBHBIM 1
Tabnuua 4.3 Ionmenro «Jlata u Bpems»
[TyHKT MeHIO Onucanue Vp.
JOCT.
Bpemsa:Ud:mm: CC Teky1mee Bpems Mo 4acaM KOHTpOJUIEpa 1
Hara: OO.MM.IT'T Tekymias nata no yacam KOHTPOJUIEpa 1
Tabnua 4.4 Ionmenro «OQuncTKa MPOTOKOIIA»
[TyHKT MeHIO Onucanue Vp.
JOCT.
OuymcT. aBapum Hl >/Crupanume u3 NpPOTOKOJA aBapuil 3amuceld, OTHOCSHmMXCS K| 1
Hacocy 1
OumcT. aBapuy H2 > CrupaHue W3 TPOTOKOIA aBapuil 3amuceil, oTHocsmmxcs K| |1
Hacocy 2
OumcT. aBapmm H3 > CrtupaHue W3 MNPOTOKOJA aBapwil 3amuced, OTHocsAmmxcs K| |1
Hacocy 3
OumcT. aBapmm H4 > CrupaHue W3 MNPOTOKOJA aBapHil 3amuced, OTHocsAmmxcs K| |1
Hacocy 4
OumcT. apapum OB > CrtupaHue U3 NOPOTOKOJA aBapuil 3amuced, oTHocsmmxca k| |
naTyukaMm Oaka
OumcT. apap. ceTr> CrhupaHue U3 NPOTOKOJA aBapuil 3amuced, oTHocsmmxca k| |1
MUATAIONIEH CETH
OumcT. BCe aBapur> (CrupaHue BceX 3aluceii B TPOTOKOJNE, OOHyJeHHWe cueTdmka| |

ABAPUITHBIX IIMKJIOB
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Tabnuua 4.5 Tlogmenro «HacTtpoiikm»
[TyHKT MeHIO Onucanue Vp.
JOCT.

Jflorn. das, %:-20+15|Beibop nuamna3zoHa JoMycKka Ha HampsbkeHue (a3 nuraromei cetu | |
B KOTOPOM paszpemiaercsi pabora HacocoB. BapuaHnTtsl BeiOopa:
* wmuHyc 15 +10 %;
* munyc 20 +15 %;
* muHyc 25 +20 %;
* wmunHyc 30 +25 %;

Tun OT: PTC Br16op THa 7aTYMKOB TEMIIEpaTypbl B HACOCAX: 1
Her, H3 xoHT., PTC

Tun IB: CCO6 Br16op THIa JaTYNKOB BIAXKHOCTH B HACOCAX: 1
HeT, HP xoHT., CCO06

[lyck s3Besma- [TogmeHI0 HacTpOMKM MapaMeTPOB IyCKa IBUraTeIeH Mo cxeMe 1

Tpeyr> 3BE€3/1a-TPEYTOJIbHUK

Bamepxka ICK.C.:2 |3agepKKa MeXIy ITyCKaMH (M OCTaHOBAaMHU) HACOCOB, 2-256 1
CEKYHJ

Samepxka H3,4.c.: |3agepkka mycka (1 ocTaHOBa) HACOCOB 3 1 4, 2-256 CeKyH/I. 1
He npumeHsiercs npyu aBapuiHbIX YPOBHSIX.

KOHTPOJIE MyCKa:HeT|Bkio4eHus KOHTPOJIA  MCHpaBHOCTHM  myckarened. Ecmm| 1
KOHTPOJIb ITyCKa BKJIIOYEH, TO HECOBIAJCHHE COCTOSHHS BXOZa
KOHTPOJISI U COCTOSIHUSI BBIXOJa YIpaBJIEHUS ITycKaTeJIem
CUMTACTCS aBAPUEH.

Sanmepxka KOHTP.C:1|3amepkka cpabaThIBaHUS aBapuy IO KOHTPOJIIO HCIpaBHOCTH| |
nyckatenei, 1-65 cexynn

[[pOOHBIE HIYCKM > [TonmeHto HacTpONKH MPOOHBIX MycKOB. [IpobHbIE Mycku 1
HEOOXOAUMBI JJIs1 TOTO, YTOOBI IPEAOTBPATUTD BBIXOJ U3 CTPOS
YIUIOTHEHHs] B HacOCe MPH JJIUTEIbHOM €ro MPOCTOE.

Ceasp > [TogMeHI0 HACTPOMKHU CBSI3U YEPE3 MOCIEI0BATENBHBIC IOPTHI. 1

Tabnuua 4.5.1 IMogmento «Ilyck 3Be3ga-Tpeyr»

[TyHKT MeHIO Onucanue Vp.
JOCT.

T 3Beszner.c.: 10. |3agepikka MepeKIIOUYEHHsS CO 3BE3/Ibl HA TPEYTOJBHHUK U 00paTtHo | 1
IIPH UCIIOJI30BAHUH ITyCKa JBUTaTeNIel MO cXxeMe 3Be3/la-
TpeyroibHUK, OT 1 10 30 cekyHI.

T naysel.mc.: 10. |J[auTenbHOCTH May3bl (PA30MKHYTOTO COCTOSTHHE O0OMOTOK) IIPH 1

MIEPEKIIIOUEHNH CO 3BE3/bl HA TPEYToJIbHUK, 0T 50 10 200 cexyHI.
[Tay3a HeoOXxouMa JTsi YMEHbBIIICHHsI OpOCKa TOKa MPH
MIEPEKIIIOUYECHHUHN C OJHOU CXEMBI Ha IPYTyl0. Y MEHBIIIECHUE
OpocKa TOKa JOCTUraeTcs 3a CUET pa3MarHUYMBAaHUS ABUraTeNs
IIPU OTCYTCTBUH TOKA yepe3 0OMOTKH.
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Tabnuua 4.5.2 Tlogmenro «/laruuku 6akay

99 cexkyH

[TyHKT MeHIO Onucanue Vp.
JOCT.
Tun IIB:onHoypoBH.|Bpibop Tuna auckperusix Jb. BapuanTs! BeiOOpa: 1
® OJHOYPOBHEBEIC,
® JIBYXYpOBHEBHIC,
® OJIHOKOHTAaKTHEIC,
Men.IB: IIE | BerOop HCImonbp3yeMoro JaTYukoB OaKa: 1
IOIOB - TMCKpETHBIC TaTYNKU 0aka;
AJIB - aHAJIOTOBBIM HaT4YUK Oaka;
IOIBocH, AllbBpes - AQHAJIOrOBBIM  JaTYUMK  PE3EPBHBIA,
JTUCKPETHBIE - OCHOBHBIE;
AllBocH, IllBpes - aHaJIOTOBBIM  JAaTYMK  OCHOBHOM,
JMCKPETHBIE - PE3EPBHBIE
HaTu.cyxoro xoma:[lB|CooliieHne O HaIWMYUU MPH 3aJaHHONH KOH(UIypalnuu Bxojaa| -
JUIs IOJIKJIIOUEHUS JaTuuKa cyxoro xona. He pegaktupyercs.
Yp.4mA, cwM: [IIkana aHaJIOrOBOro 1aT4MKa. YpoBeHb B Oake mpu Toke 4 MA 1
Yp.20mA, cM: [IIkana aHaJIOTrOBOIrO AaTYMKA. YpoBeHb B Oake mpu Toke 20 MA | 1
[lopor4, cMm: [Toporu onpenenenust ypoBHs B 0ake 10 aHAJIOTOBOMY JAaTYUKY. 1
[Topor 4, canTUMETPHI
[lopor3, cMm: [Toporu onpeznenenust ypoBHs B 0ake 10 aHAJIOTOBOMY JATYUKY. 1
ITopor 3, caHTUMETPBI
[loporZ, cm: [Toporu onpezaeneHus ypoBHs B Oake 10 aHAIOTOBOMY JaTuuky. | |
[Topor 2, caHTUMETPBI
[Toporl, cm: [Toporu onpezaeneHus ypoBHs B Oake 10 aHAIOTOBOMY JaTuuky. | |
[Topor 1, canTUMETPBI
HIB mpeH.: Boibop Tuma guckperHsix JIb B JOpeHaxkHBIX mpusMKax.| |
BapuanTs! BeIOOpa:
® OJOHOKOHTAaKTHEIE,
® JBYXYpOBHEBBIC,
Tabmuna 4.5.3 Ilogmento «ITpoOHBIE MyCcKn
ITyHKT MEHIO Onucanue ¥p.
JIOCT.
[lpoBrere nyckm: [a |Beibop tuma auckpernsix J1b. BapuanTtsl BeiOOpa: 1
® OJHOYpPOBHEBBHIC;
® IBYXYPOBHECBBIC,
® OJIHOKOHTAKTHEIC,
[leprog, u: 96 |IlepuoanuHOCTh NPOOHBIX MYCKOB, OT 1 110 255 wacoB 1
ImMTenbHOCTh, C: 2 | JIUTeNbHOCTE paboThl IBUTATENs NPU NPOOHOM Iycke, oT 2 no| |1
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Ta6muua 4.5.4 [MoogmeHro «CBA3b»

[TyHKT MeHIO Onucanue Vp.
ITOCT,
IOuctT.ynpaeJjieHue : HeT | Pa3pemenne AUCTaHIIMOHHTOTO YIIPaBIeHH HACOCAMH TIO 1
uHTepdercy
——————— Coml------- |I'pyna Hactpoek unrepgeiica Coml -
Apnpec: 1 Br16op aapeca ycrpoiicTa B mpenenax 1-247 1
Agpec HacTpamBaeTcs TOJNBKO IpH paboTe B PEKUME BEIOMOTO
ycrpoiictsa (Slave)
CxopocTb: 19200 Bri6op cxopoctr obMeHa u3 cranmaptHoro psga ot 600 mo 115200 1
KO/c
dopmaT: 8E1 Bri6op ¢popmara noceuiku. BapuanTst BeiOopa B pesxkume RTU: 1
®* 8n2 — 8 OuT maHHBIX, 0e3 MPOBEPKHU UYETHOCTH, 2 CTOMOBBIX
oura;
®* 8nl.5 — 8 Our gaHHKBIX, 0€3 MPOBEPKH YETHOCTH, 2 CTOIMOBBIX
Outa npu nepeaye, 1 npu npueme;
* 8El — 8 OuT maHHBIX, IPOBEPKa YETHOCTH, | CTOMOBBIN OUT;
® 80l — 8 OUT JaHHBIX, IPOBEPKA HEYCTHOCTH, 1 CTOIOBBIN OHT.
BapuanTs! Be6opa B peskxume ASCIIL:
® 7n2 — 7 Our naHHBIX, 03 MPOBEPKH YETHOCTH, 2 CTOMOBBIX
oura;
® 7nl.5 — 7 OuT gaHHBIX, 06€3 MPOBEPKH YETHOCTH, 2 CTOIMOBBIX
Outa npu nepeade, 1 npu npueme;
® 7E1 — 7 OuT maHHBIX, IPOBEpKa YETHOCTH, | CTOMOBKIN OUT;
® 701 — 7 OUT JaHHBIX, IPOBEPKA HEYETHOCTH, |1 CTOIOBBIN OHT.
[To ymomyanuto ycranosinex opmar SE1.
[IpoToxosi: RTU Slave|llporokon oOMeHa: 1
Modbus RTU Slave,
Modbus ASCII Slave,
Modbus RTU Master
——————— Com2------- |I'pyna Hactpoek nuutepdeiica Com2 -
.. Hactpoiiku Com2 nonHocThio aHanorndusl Coml 1
——————— llno3—-——-——- |I'pyna HacTpoek pabOThI B KAYECTBE BEIYIIETO YCTPOMCTBA/ILTIO3a -
YcrponcTra > [MoameHto 3aganus mapaMeTPOB ONPALITNBAEMBIX YCTPOHCTB 1
PerucrTper > [TonMeHI0 HACTPOWKH PETUCTPOB MIITIO3a 1
uoukaumuda TOKOB >  |[loaMeHI0 HACTPOWKHM CUYMTHIBAHUS M WHAMKAINHA TOKOB 1
TarMayT, MC : 150 |Bpewms oxxumanusi OTBETa OT ONPAIINBAEMOr0 YCTPOICTBA, 1
ot 1 10 65535 mc
MmH.nepuon, Mc: 13 |MuHuUMalbHOE BpeMs MEXKIy 3ampocami, ot 1 10 65535 mc 1
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Tabnuna 4.5.4.1 [Monmento «YcTporcTBay

[TyHKT MeHIO Onucanue Vp.
ITOCT,
Ycrp.l anppec: 0 |3amanue agpeca Begomoro ycrpoiictea Nel, ot 0 mo 247. 1
Yecrp.l QyHxUMM > 3amaHue crrcKa pa3pelieHHbIX Tpu oOMeHe ¢ ycTpoiicTBoM Nel 1
¢yskmit mporokona Monbac. [loxnepxusatorcs pyHnknuu 3, 4, 6,
16, 23.
Ycrp.l1l6 ampec: 0 |3amanue anpeca BegoMoro ycrpoiictea Nel6, ot 0 no 247. 1
Ycrp.1l6 dyHxumm > |3agaHue CIHCKa pa3pelieHHBIX IPU 0OMeHe ¢ ycTpoiictBoM Nel6 1
¢yskmit mporokona Monoac. [lonnepxuBatorcs pynknuu 3, 4, 6,
16, 23.
Tabnuna 4.5.4.2 [onmento «Per2xxx»
[TyHKT MeHIO Onucanue Vp.
ITOCT,
*PerncTp2xxx LIJI03a* |3arolloBOK MEHIO, IIOKa3bIBACT HACTPOUKA KAKOTO U3 PETUCTPOB -
1IJIF033 KOTOPOTO IIPOU3BOAUTCS B JAHHOM IOAMEHIO.
YCTponCTBO: 0 |3amanue HOMepa BEIOMOTO YCTPOHCTBA, KOTOPOMY HPHUHAICKHUT 1
JaHHbIN peructp, ot 0 1o 16. Ilpu ykaszanuu ycrporictsa 0 3ampocsl
HamnpasJsieTcs K peructpaM camoro JIHK.
PeructTp ycC.: 1 |3amanue agpeca perucrpa B yCTpOMCTBE, OT 1 10 65535. 1
Anpeca, B cooTBeTCTBUH ¢ IpoTokooM Modbus, «Jioruyeckue», Ha |
Oosblie (PU3NIECKH MEPeIaBaCMBbIX 110 HHTEPdEHCy.
HocTym: HeT |HacTpoiika gocTyna K perucTpy yCTpoicTBa: 1
Her - urenwe u 3anuch 3ampelieHbl, LUIKO3 HE IOCBUIAET
HUKaKHX 3alpOCOB, BKIIOYAIOIINX JAHHBIA PETUCTP;
R - paspemieHo ureHue, WHUIKO3 ITOCTOSHHO ONPALIMBAET
COCTOSIHUE PETUCTPA;
W - paspemieHa 3amuch, €CIM B PETUCTP ILII03a OBLIN
3allCaHbl HOBBIE JaHHBIE, LIII03 3alMChIBAET HUX B
COOTBETCTBYIOIIMI PETUCTP YCTPOUCTBA.
RW - pa3peniensl uTeHnE U 3alUCh.
Tabmuna 4.5.4.3 ITonmenro « MHauKanusa TOKOBY
ITyHKT MeHIO Onucanue ¥p.
ITOCT.
PaspemeHa: HeT |Paspemenue paboTsl ¢ Tokamu nmotpebiieHust Hacocos, JJa/Her 1
Macmra® TOkOB: x1 |3amanue macmraba, B KOTOPOM TOKH CUHTBHIBAIOTCS U3 M3Mepstomero | |
uX ycTpoiictBa, Ammepsl X1 / Amnepst x10
[ToxkaszaHua: nodasHele|Kakue MOCTYMHBI s YTEHUS 3HAYCHHUS TOKOB 10 (azam: 1
nodazHele / ycpeAHEHHbIE
Per.Toka A H1l: 2001 |Anpec peructpa nuio3a, sBIsSIOMIErocs HICTOYHUKOM MOKa3aHuil Toka | |
(a3sr A Hacoca 1: 2001 - 2125
Per.Toxa B H1l: 2002|Anpec perucrpa IuI03a, SBISIOMIETOCS HCTOUHUKOM ITOKa3aHui Toka | |
¢aze1 B Hacoca 1: 2001 - 2125
Per.Toka C H1l: 2003|Anpec peructpa numo3a, sBISIOMIErocs HICTOYHUKOM MOKa3aHuil Toka | |
¢a3er C Hacoca 1: 2001 - 2125

*Tunossle BapuanThl HacTpoiiku cM. B [IPUJIOXXEHUU 2.
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Tabauna 4.6 Iogmenro «Konduryparmsy

[TyHKT MeHIO Onucanue Vp.
JOCT.

Cerb: TpexdasHasa 3ajaHne TUIA MATAIOIICH ceTr: oHOda3Has WK TpexQasHas. 2
IIpu BBIOOpPEe oOAHOGA3HOW CETH KOHTPOJIb HANpsHKEHUS|
MUATAIOMIEH CETH MPOM3BOIUTCS TOJIBKO MO (a3ze A, MpoBEPKa
II0CJIEI0BATENBHOCTHU (ha3 OTKIIOYACTCSI.

AnropurM: OTkKadka Be10op anropurma paboTsl HACOCHOM CTaHLIMU: 2
Ortkauka / HanonHeHnue

Kon-Bo HacocoB: 3 3amaHne KoJIudecTBa HACOCOB B COCTaBE HACOCHOM CTaHIIUH, OT| 2
1 no 4.

Hacocl > BbI130B moiMeHI0 HACTPOMKH crIoco0a yrnpaBiIeHUs: HACOCOM 2

Hacoc2 >

Hacoc3 >

Hacoc4d >

Y cBobogn.Beixomamm> |[logMeHI0 paspelieHus TUCTAaHIIMOHHOTO YIpaBiieHus He 2
UCIOJB3YEMBIMA 10 OCHOBHOMY HAa3HAUEHHUIO BBIXOJaMUY|
KOHTpoJIepa

IO OOCIIyX,4: 720 |IlepuoIUYHOCTh TEXHUYECKOTO OOCITY)XKMBaHUS HACOCOB B 2
yacax HapaOOTKH

o obcuryx, nck: 65535 |[lepHOAMYHOCTh TEXHUYECKOTO OOCIY)KHMBaHHMsS HAcocoB B 2
mycKax

COpoc Bcex HacTpoek> COpoc HACTPOEK KOHTPOIUIEPA K MICXOAHOMY COCTOSIHHUIO 2

Kanmmubporka BxOmosB > |KanuOpoBKa BXOJOB JJISl OJKIIOYCHHS TEPMOIATIHKOB. 2

BBINIOJHAETCSA TOJBKO NPEAIIPUATHUEM -
MN3T'OTOBUTEJEM KOHTPOJUIEPA!

O6roBJeHme IO > [TepexntoueHre KOHTPOIJIEPA B PEKUM OOHOBJICHUS 2
porpaMMHOro odecneueHus. 3arpy3ka IporpaMMHOTO
obecnieuenust BeimoaHsercs yepe3 nopt Coml JIHK-4

Ta6muna 4.7 I[Monmenro «Hacoc 1-4»

IIyHKT MeHIO Onwucanue ¥p.
JIOCT.
[lyck: P SAMOM Bri6op criocoba mycka BUrartens JaHHOTO Hacoca: 2
MPSIMON WJIM 3BE€3/1a/TPETYJIbHUK
IpeHaxuei: HetT Br16op QpyHKIMM JaHHOTO HAacoca B CTAHIIUH, 2
JIPCHAKHBINA WJIN HET.
BHUMAHUE! U3MEHEHUE KOH®UI'YPALIUU [IPOU3IBOAUTH IIPU

OTKJ/IIOYEHHBIX UCITIOJITHUTEJIBHBIX MEXAHU3MAX!

Pexomenayercss Ha BpeMsi HACTPOMKH OTKJIKYHMTH Pa3beMbl € HENsIMH HACOCOB OT
KOHTPOJIIepa, JIu00 00eCTOUYNTH yNpaBjsieMble KOHTPOJLJIEPOM HeNu KAKUM-JIH00 APYyrum

CIIOCOOO0OM.
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IIyHKT MeHIO Onucanue
Bce aBapum > IIpocMoOTp Beex 3amucel MPOTOKOJIAa aBapHid
ABapum H1 > Bribopka u3 npotokosia aBapuii Hacoca 1
ABapum HZ > Bei6opka u3 nporokosna aBapuii Hacoca 2
ABapum H3 > Bri0opka u3 npoTokosia aBapuii Hacoca 3
ABapum H4 > Bri6opka u3 nporokosna aBapuii Hacoca 4
Apapmm [IIB > Bri6opka u3 mpoTokoiia aBapuil JaTYUKOB OaKa
ABapun ceTu > Br10opka u3 npoTokosia aBapuii nuTaromeil cetu
ABap.umky, pas: 0 [loka3bIBacT CKOJBKO Pa3 aBapUUHBIN UK IPpoaospKaiics oosee 0,5 u

[Toutn Bce aBapuM IOCIE BBIKJIIOYEHHUS M IOCIEAYIOUIETO BKIIOYECHHS IUTAHHUS HE
cOpachIBalOTCs, a BOCCTAHABIMBAIOTCA B TO COCTOSTHHE, KOTOpoe ObLI0 110 BhIKItoueHus JJHK-4.
OT0 HEOOXOAMMO AJSl TOrO, 4YTOOBI NMPH BKIIOUEHHM MUTAaHHUs HE MPOUCXOIMIIO JONOIHEHUS
MPOTOKOJIa aBapUii HOBBIMU 3aluCAMU 00 aBapHsiX, KOTOpble BO3HHMKIIM paHbLIC U HE ObUIM
YCTPaHEHBI K MOMEHTY HOBOT'O BKJIFOUEHUS.

He BoccTranasiuBarorcs:

- OJIOKUPOBKA HACOCOB;
- AaBApUMHBIN ITUKIT;
- TIEpeTnoJHeHue OakKa.

Tabnuia 6 IlepedeHp aBapuiHBIX COOOIIEHUH M YCIOBUN UX cOpoca

ABapus

YcioBUe BOBHUKHOBEHHS

YciaoBue yeTpaHeHust

Pabota HacocoB 3a010KkHpoBaHa

JloCcTUTHYTO OrpaHUYEeHUE
JUTATETPHOCTH aBaPHHOTO IHKJIA

Brikirouenmne nutaHus

ABapusi ceTu - HalpsKEeHUe

Brixon HaIIpsKEHUA CETU 3a
3aaHHBIC B HaCTpOﬁKaX
J0IYCTUMBIC ITPEACIIbL

Bo3Bpar HanpspkeHus B
HOPMY

ABapus cetu -
MOCJICIOBATEILHOCTE (a3

Hapymenne nocienoBaTensHOCTH

da3

Bo3Bpar nocnenoBaTeabHOCTH
¢$ha3 B HOpMY

ABapuiHBIN UK

TTonHbINM OTKA3 JaTYMKOB Oaka -
YPOBEHb ONPEACTUTH HEBO3MOKHO

BrikimroueHue nuranus

HCI/ICHpaBHOCTB ACKp. JaT4. baka

HemraTaas koMOMHALMSA CUTHAJIOB
Ha BXOJax ISl TUCKPETHBIX
JaTYNKOB Oaka

Bo3sBpat naTt4unkoB B Kakoe-
JIN0O0 MITATHOE COCTOSIHUE

HewncnpaBrocts A/Ib - 06pbIB

Tok aHAIOroBOr0 BX0Ja MEHBIIIE
2 MA

Toxk aHaJIOroBOro BXO/a
Oombire 2,3 MA

Heuncnpasruocts AJIB -
3aMBIKaHUE

Toxk ananoroBoro Bxoza 0osbiue
22,2 MA

Tox aHAIOroBOro BXozAa
Menbire 21,9 MA

Ilepenonnenue 6aka

JlocTmkeHne MaKCUMaIbHOTO
YpOBHS B OaKe 10 MOKa3aHUsIM
JIaTYNKOB

JlaTunku oKa3bIBAIOT JIFO00MH
YPOBEHBb MCHBIIIE
MaKCHMAaJIBHOT'O

Hacoc N - 3apepxka
00CITy)KUBaHHS

C MoMmeHTa TTocaeaHell OTMETKH 00
o0cITy’)KMBaHUH HacOC HapaboTar Ha
50 yacoB OoJIbIIIe 3aJaHHOTO
MHTEpBajia 00CITyKUBaHUS JTHOO
MIPEBBIMICHO 3aJaHHOE JOITYCTUMOE
YHUCIIO TYCKOB

Brimonauts 06CJ'Iy)KI/IBaHI/I€ u
OTMCTHUTH €T0 BBIIIOJTHCHHUC B
MCHIO
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ABapus

YciaoBue BOSHHKHOBEHHUSA

YciaoBue ycTpaHeHHs

Hacoc N - oTka3 myckarens

CocrosiHue BX0J1a KOHTPOJIS HE
COBIIAJACT C COCTOSIHUEM BBIXOJ1a
yIpaBieHHs] HacocoM Ooiiee CEeKyHIBI

HaxxaTue omepatopom Ha
KHOTIKY KBUTHPOBAHHS
aBapuu Ha nanenu JTHK.
COpoc aBapuu BO3MOXKCH
TOJIBKO €CJTH HECOOTBETCTBHE
CHUTHAJIOB YCTPaHEHO.

Hacoc N - cyxoii xox

KoHuTpomiep paboTaet B pexxume
HaNoJTHEeHHs Oaka, Hacoc paboTaer,
JIATYUK CYXOTO XOJ[a HAXOUTCS B
cpaboTaBIIEM COCTOSIHUU HE MCHEE
CEKYH/JIBI.

Jatuuk cyxoro xona
HaXOJWTCS B HE cpabOTaBIIeM
COCTOSIHUU HE MCHEE
CEKYH/IBI.

Hacoc N - neperpes

CormnpoTuBiieHAE JaTIAKa
TeMIepaTypsl 0OMOTOK OOJbLIe
2,2 xOMm

ITepexon natunka
TEeMIIEpaTypbl 0OOMOTOK B
COCTOSIHHE COIIPOTHBIICHUS
menee 2200 Om

Hacoc N - 3ampikanue T

CormnpoTuBiieHAE JaTIAKa
TEeMIepaTypbl 0OOMOTOK MEHBIIIC
120 Om

ITepexon natunka
TEeMIIEpaTypbl 0OOMOTOK B
COCTOSIHHE COIIPOTHBIICHUS
6omnee 120 Om

Hacoc N - o6peiB JIT

CormnpoTuBiieHAE JaTIAKA
TeMIIepaTypsl 0OMOTOK OOJbLIe
23,5 xOMm

ITepexon natunka
TEeMIIEpaTypbl 0OOMOTOK B
COCTOSIHUE COTPOTUBIICHUSI
menee 20 kOm

Hacoc N - Boza

ConpoTHBIICHUE TaTYHUKA [TOTIaJaHUs
BoabI Menbllre 50 kOM

[lepexon maTyvika monamaaHus
BOJBI B COCTOSIHHE
COTIPOTHUBJICHUS DoJIce

60 xOm

Hacoc N - o6psiB /IB

ConpoTHBIICHUE TaTYUKA [TOTIaJaHUs
BoabI Oomblre 100 kOMm

[lepexon maTyvika monamaaHus
BOJBI B COCTOSIHHE
COTIPOTHUBJICHUS MEHEE

90 xOm

Hacoc N - cormp. uzomnsiuu

CormnpoTHuBIIeHAE N30SI 0OMOTOK
Menblie 900 kOm

ConpoTHBIICHHE H30JISAINN
ooMoTok Ooubire 1300 kOM

Hacoc N - aBpapus aBurarens

3aMbIKaHUE BXO/Ia BHEIIHEH aBapuu
(PYY) Ha o0rmmmii mpoBoI

PasmbIkanue menu Bxoaa
BHenrHel aBapun (PYU)
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1.4.5 TlocnemoBatenbHbIN HHTEpdElic. PexxuM BegoMoro ycTpomcTaa.

Nurepdeticer RS-485 xonTpomnepa JIHK-4 npu pabote B pexkume Be1OMOTO YCTPOHCTBA
MO3BOJISIET:

CUUTHIBATh HHPOPMAIIHIO O COCTOSTHUU HACOCHOM CTaHITUHU

CUUTBIBATh U U3MCHATH HaCTpOﬁKH KOHTpOJUICpa

CUHMTBIBATH MOJPOOHBIN MPOTOKOJI aBapuid

CUUTHIBATh M 3alUCHIBATH IAHHBIC B APYTUX YCTPOHUCTBAX, BXOASAIIUX B COCTaB HACOCHOM

cTaHuMu npu ucnons3oBanuu JJHK B kauecTBe 1nuiro3a.

Jnst 3TOro MOXKET HCIOIb30BATHCS IOCTaBIsE€Masl C KOHTPOJJIEPOM Iporpamma

«JIHK-CepBuc 4», mu60o mo0blie Ipyrue COBMECTUMBIE TPOTrPAMMHBIC H allllapaTHBIE CPEICTBA.

O6men nmanabiMu ¢ kouTposiepa JIHK-4 mpousBomutcs mo mpotokoiay Modbus-RTU
Modbus-ASCII.  TlomnepkuBaroTcs  IIMPOKOBEIIATEIbHBIE  3ampochl.  CHUCOK

MOJACPKUBAEMBIX YCTPOHCTBOM (DYHKITUU MPOTOKOIA TPHUBEIEH B Tadmuie 7.

Tabnuma 7 IognepxkuBaembie GyHKIIMK IpoTokosa Modbus

OyHKIMSA Haumenosanue Onucanue
03 Read Holding UreHre TEKyIIero 3Ha4YeHUs OJHOTO WM HECKOJIBKUX
Registers PETUCTPOB XPaHEHUS
04 Read Input Registers | Utenue Tekymero 3HAYE€HUS OJHOTO WM HECKOJbKHX
BxoaHbix peructpoB. B JIHK-4 ¢ynkmus 4 mnomHOCTBIO
nyonupyer ¢GyHKnu 3 B mensx oOecredeHus: OoJbIneit
coBMectuMocTu ¢ Beaymmumu (Master) ycTpoiicTBamu
Pa3IUYHBIX TPOU3BOIUTENECH.
06 Write Single Register | 3anuch HOBOTo 3HaYCHUS B PETHCTP XPaHEHUS
16 Write Multiple 3anuch B HECKOJBKHUX TIOCIEOBATEIBHBIX  PETHUCTPOB
Registers XpaHeHus
23 Read/Write Multiple |3anuch HECKOJIBKUX PETUCTPOB U YTEHHE HECKOJIBKHUX
Registers PEruCTPOB OJHUM 3aIPOCOM

Cnmcok TaHHBIX, TOCTYMHBIX 10 MpoToKoiy Modbus, npuBeneH B Tabnuimax 8-17:
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Tabnuna 8 CucTeMHBIC PETUCTPHI

00 — HopMma;
Oyy — oO1ecTaHIIMIOHHBIE aBaApUH;
01 — paboTta HacocoB 3a0JIOKHPOBaHA;
02 — aBapuifHBIN LUK,
03 — HeucnpaBHOCTh TUCKPETHBIX TaTYMKOB 0aka,
04 — oOpbIB aHAIOTOBOTO JTATYMKOB 0aKa,
05 — 3aMbIKaHUE aHAJIOIOBOI0 JATYMKOB 0aKa;
06 — nepenonnenue 6aka,
07 — aBapusi CETH MO HANPSHKEHUIO;
08 — HeBepHas MOCIe0BATENBHOCTD (a3;
lyy — aBapuu Hacoca 1;
2yy — aBapuu Hacoca 2;
3yy — aBapuu Hacoca 3;
4yy — aBapuu Hacoca 4;
00 — oTka3 myckarens;
01 — cyxoii xo1;
02 — meperpes;
03 — 3ampikanue JT;
04 — o6peiB 1T;
05 — Bogna;
06 — o06peIB JIB;
07 — HM3KOE COMPOTUBICHUE U3OJISAIUY;
08 — 3ageprkka 0OCITyKUBaHHUS;
09 — aBapus nBurarens (BHELIHsS aBapusl);
10 — oTKa3 AaTYMKOB YPOBHSI B APEHAKHOM MPUIMKE;

Anpec Ha3nauenue Hoctyn
1 |Bepcus JJHK (4 - THK-4) YTEHUE
2 |Bepcus 110 IHK (mpumep: v.0.02 o603HauaeTcs Kax 2) YTEHUE
3 |Koxa goctyna ajig 3alIuCcH HaCTPOEK YTEeHHNeE/3alnCh
4 | Texymee Bpemsi, 6aiTer 0 u 1** YTCHHE/3aUCh ¥
5 | Tekymee Bpems, 6aiTel 2 u 3** YTeHHUE/3amuCh ™
6 |Texymee Bpems: 6aiiT 1 — neHp mecsma, 6aiT 0 — ceKyHIbI YTEHHE/3aIHCh
KOAMPOBAHHUE IBOMYHO-/IECATUYHOE,
ourt 7 Gaiita 1 momkeH OBbITh YCTAHOBIIEH B JIOT.] Ipu 3amucu
7 | Texymee Bpems: 6aiT 1 — mecsi, 6aiit 0 — rox YTEHHNE/3alNUCh
KOJAMPOBAHUE TBOUIHO-/IECATUIHOE,
OouTt 7 Gaiita 1 moJDKeH OBITH YCTAHOBJICH B JIOT. | TIpH 3amucu
8 | Tekymee Bpems: 6aiiT 1 — gacel, 6aliT 0 — MUHYTHI YTeHHE/3aIHCh
KOAMPOBaHHUE IBOMYHO-/IECATUYHOE,
our 7 Gaiita 1 momkeH ObITh YCTAHOBIIEH B JIOT.] Ipu 3amucu
9 |Kona Tekyiei aBapuu: YTEHHUE

* J1ist pa3pelieHus 3anucu Heo0X0AMMO MTPEIBAPUTENILHO 3aMUcaTh KO JOCTYIA B pEerucTp 3.
** Bpems B popmare UNIX Time.
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Tabmuma 9.1 Peructpsl cocTosHUs

Anpec Ha3nauenue Hoctyn
10 | ABapwuitasnii uki: 0 — Her, | — ecTh YTCHUE
11 | brokupoBKa HACOCOB [0 OKOHYaHWU aBapUHHOTO IMKJIA! YTCHHE

0 —mer, 1 — ecTh
12 | CueT4nK aBapHilHBIX IUKIIOB YTCHUE
13 | Pabora Hacocos: YTeHUE

our 0 - Hacoc 1, out 1 - Hacoc 2, u T. A.; 0 - Hacoc BBIKJIIOYEH, | - HACOC BKIIIOYEH
14 | ®narm nepeBoja HACOCOB B PEKUM PYyJHOTO YIIPABICHUS: YTEeHHE

out 0 - Hacoc 1, Out 1 - Hacoc 2, u T. 1.; 0 - aBTOMAaTHKA, | - pyYHOE YIIpaBIcHUE
15 | ABapuu HacocoB: YTEHHE

our 0 - Hacoc 1, our 1 - Hacoc 2, U T. 1.;

0 - HOpMa, | - HEeHCITPaBHOCTH HACOCA MJIH €r0 TATYHKOB
16 |CoctosHue qaT4uKoB Hacoca 1: YTEHHE

our 0 - nzonsims (0 - HopMa, 1 - aBapus)

ouTsl 2,1 - cocTostHMe maT4nka BiaaxkHocTH (0 - macno, 1 - Boma, 2 - oOpbIB)

ouThI 4,3 - coctosiHUe maTdnka Temmeparypsl (0 - HopMa, 1 - meperpes, 2 - 0OpHIB,

3 - 3aMBIKaHUE)

ouT 5 - aBapus ABUratelis/BHenHss apapus (0 - Hopma, 1 - aBapus)
17 | CocTosiHME 1aTYMKOB Hacoca 2 YTEHHE
18 | CocTosiHME TaTYHKOB Hacoca 3 YTEHHE
19 | CoctosHue 1aT4uKoB Hacoca 4 YTEHHUE
20 |Hapabotka Hacoca | B yacax YTCHUE
21 |HapaboTka Hacoca 2 B 4acax YTCHUE
22 |HapaboTka Hacoca 3 B yacax YTCHUE
23 |Hapabotka Hacoca 4 B yacax YTCHUE
24 | KoaunuecTBo IMycKoB Hacoca | YTCHUE
25 | KonnuecTBo MycKoB Hacoca 2 YTCHUE
26 |KommuecTBo mycKoB Hacoca 3 YTCHUE
27 |KommdecTBo myckoB Hacoca 4 YTCHUE
28 |Hapabotka Hacoca | mocie o0cnyXKHBaHUs B yacax YTCHUE
29 |Hapabotka Hacoca 2 mocie 00CIyXKHBaHHUs B Yacax YTCHUE
30 |Hapabotka Hacoca 3 mociie 00CayXKHBaHUs B yacax YTCHUE
31 |HapaboTka Hacoca 4 mocye oOCTy)KUBaHHS B dacax YTCHUE
32 |HapaboTka Hacoca 1 mocje 00CTyKUBaHHUS - KOJIMIECTBO MMYCKOB YTCHUE
33 |HapaboTka Hacoca 2 mociie 00CIyXKHBaHUs - KOIMUECTBO IyCKOB YTCHHUE
34 |Hapabotka Hacoca 3 mociie 00CIyXKHBaHUs - KOJIMUECTBO IyCKOB YTCHHUE
35 |HapaboTka Hacoca 4 mocje 00CTyKUBAHHUS - KOJIMIECTBO MMYCKOB YTCHUE
36 |6uThel 0-2 — ypoBeHb B 0ake, oT 0 - «IrycTo» 110 4 - «0aK 3amoaTHSH» YTCHUE

4— orue JIb4, 3 — Boime /b3, 2 — Beime /162, 1 — Beime J[b1, 0 — Hmke

Ib1;

OouT 3 — HaNMMUMe HEUCIpaBHOCTEH naTankoB Oaka (1 - aBapus, 0 - HopMa).

Ecnmn wu3-3a HewcnpaBHOCTEH YpOBEHb OINpPEAETUTh HEBO3MOXKHO, PETHUCTP

IPUHUMAET 3HaueHue 15
37 | YpoBeHb B Oake [0 aHaJIOTOBOMY AaTYUKY, CAHTUMETPEI YTCHUC
38 |Craryc maT4mkoB Oaka: YTCHUE

6ut 0 — aBapus TUCKPETHBIX MaT4nkoB (1 - aBapwst, 0 - HOpMa)

out 1 — ¢daar ucnonap30BaHUs UCKPETHBHIX NaTYMKOB (1 - ucmonesyrores, 0 - HeT)

out 2 — aBapus aHajoroBoro gatduka (1 - aBapus, 0 - Hopma)

out 3 — (yiar UCONB30BaHUs aHAJIOroBoro aatyrka (1 - ucnosssyercs, 0 - HeT)
39 |Hanpspkenne (a3sl A B BOJIbTaxX YTCHUE
40 |Hampsokenue ¢assl B B BombTax YTCHUE
41 |Hampsokerne da3er C B BOIBTax YTCHUE
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IIponomxenue Tadbauubl 9.1

42 | Craryc nUTalOIIeH ceTH: YTCHHE

out 0 — aBapus o Hanpspkenuto (1 - aBapust, 0 - Hopma)

out 1 — mocnenoBatensHOCTh (a3 (1 - HeBepHas, 0 - BepHasi)
43 | Toxk da3sl A Hacoca 1, Ammepsr x10*. 65535 o3HagaeT OTCYTCTBUE TAHHBIX. YTCHHE
44 | Toxk da3el B Hacoca 1, Ammepsl x10*. 65535 o3Ha4aeT OTCYTCTBHE TAHHBIX. YTCHHE
45 |Toxk da3el C Hacoca 1, Ammepsl x10*. 65535 o3Ha4aeT OTCYTCTBHE JTAHHBIX. YTCHHUE
46 | Tox dassl A Hacoca 2, Amnepsl x10*. 65535 o3HayaeT OTCYTCTBUE JaHHBIX. YTCHUE
47 |Tox dassl B Hacoca 2, AMnepst x10*. 65535 o3HauaeT OTCYTCTBHE JaHHBIX. YTCHUE
48 |Toxk da3el C Hacoca 2, Ammepsl Xx10*. 65535 o3HadaeT OTCYTCTBHE JaHHBIX. YTCHHUE
49 | Toxk da3sl A Hacoca 3, Ammepsl X10*. 65535 o3HagaeT OTCYTCTBUE TAHHBIX. YTCHHE
50 |Toxk da3sr B macoca 3, Ammepsr x10*. 65535 o3Ha4aeT OTCYTCTBHE JTAHHBIX. YTCHHE
51 |Toxk ¢assl C Hacoca 3, Amnepsl x10*. 65535 o3HayaeT OTCYTCTBHE JTAHHBIX. YTEHUE
52 |Toxk ¢dasbl A Hacoca 4, Ammepst x10*. 65535 o3HauaeT OTCYTCTBHE AAHHBIX. YTCHUE
53 |Toxk da3sr B Hacoca 4, Ammepsr x10*. 65535 o3Ha4aeT OTCYTCTBHE JTAHHBIX. YTCHHE
54 | Toxk da3sr C Hacoca 4, Ammepsr x10*. 65535 o3Ha4aeT OTCYTCTBHE JTAHHBIX. YTCHHE
55 |CocTosiHMEe aHAJIOrOBOTO BX0JIA - TOK B MHKpOammepax YTEHHE
56 |CocrosiHue TUCKpeTHBIX BX0A0B Inl-Inl6: YTCHUE

outel 0 - 15 coorBercTBenno: JI1H, 1B, JI2H, 2B, JA3H, 3B, J4H, JI4B,

PYUl, ABTI, IICK1, PYY2, ABT2, IICK2, PYU3, ABT3

1 - BxoJ 3aMKHYT (Ha o01muii mpoBos / N), 0 - BX0J pa30MKHYT.
57 |CocrosiHue guckpeTHbIX BXxo10B Inl7-In20: 4TeHHUE

ourtsl 0 - 3 coorBercTBeHHo: IICK3, PYU4, ABT4, IICK4

1 - BXox 3aMKHYT (Ha o01wmii mpoBoa / N), 0 - BX01 pa30MKHYT.
58 | Cocrosnue BbixonoB JJHK: YTCHHUE/3aIHUCh

our 3 - [lepenonnenne (ITPII), 6ut 4 - ABapus cranunu (ABC),

our 5 - Hacoc 1 TICK, out 6 - Hacoc 1 ABH,

out 7 - Hacoc 2 IICK, 6ut 8 - Hacoc 2 ABH,

our 9 - Hacoc 3 TICK, out 10 - Hacoc 3 ABH,

our 11 - Hacoc 4 TICK, out 12 - Hacoc 4 ABH,

0 - BBIXOJ BBIKJIIOYEH, | - BKIIIOUEH

(3ammch BO3MOKHA TOJBKO B OHMTHI BBIXOJIOB, HE UCIONL3YEMbIX JUISI YIIPABICHHUS

HacocaMW NpU TeKylled KOH(QUTypaluuyd NpU HaJUYWU pa3pelieHus] Ha 3TO B

HacTpoMKax)

* JlaHHBIE O TOKAaX HACOCOB JOCTYITHBI TOJBKO €CIM Pa3pelIeH0 M HACTPOEHO YTEHHE 3TON
uHpopmanuu mo Modbus ¢ yCTpOICTB BBIOIHSAIOUINX ITYCK ¥ TOKOBYIO 3aIIIUTy HACOCOB.

Tabmmia 9.2 Peructpsl IMCTAHIIMOHHOTO YIIPABJICHHS

Anpec Hasznauenne Hoctyn

59 | Macka BKJIFOUYEHUS TUCTAHITMOHHOTO YIPABJICHHUS HACOCAMHU: YTeHHe/3annch*
our 0 - Hacoc 1, our 1 - Hacoc 2, U T. 1.;
0 - orxmrounts Y Hacoca, 1 - Bkmrounts Y Hacoca
PerncTp aBToMaTHYeCKH 00HYJIsIeTCS IPH cpadaThiBaHUM 0J0KHpOBKH /1Y

60 | JlucTaHIMOHHOE yNpPaBIEHUE HACOCAMHU: YTeHHE/3amIch*
0 -macoc 1, our 1 - Hacoc 2, U T. 1.;
0 - OTKIIIOYNTH HAcOC, 1 - BKIFOYUTH HACOC

61 |Hacrpoiika - Pa3penieHre nCmonp30BaHus TUCTAHIIMOHHOTO YIIPABJICHUS | YTeHHe/3anucp™**

* JIMCTaHIIMOHHOE YIIPABICHUE MOXKET OBITh 3allPeIIeHO B HACTPOMKAX, B ATOM CIIydae 3aluch B
PErHCTPBI HEBO3MOXKHA.
** Heo0OxoauM BBOJI KOJIa IOCTyIIa BTOPOTO YPOBHSL.

34




I'CIIK.468263.154-11 PO

Tabmuma 10 Hactpoiiku JITHK

Anpec Ha3nauenue Hoctyn
69 | Cnocob mycka Hacoca 1: 0 — mpsiMoit, 1 — 3Be3/1a/TpeyroIbHHUK. YTEeHHE/3aMUCh**
70 | Cnocob mycka Hacoca 2: 0 — mpsiMoit, 1| — 3Be3/1a/TpeyrobHHUK. YTEeHHE/3aMUCh **
71 | Cnocob mycka Hacoca 3: 0 — mpsiMo#, 1 — 3Be31a/TpeyroibHHUK. YTeHue/3anuch* *
72 | Cnocob mycka Hacoca 4: 0 — mpsiMo#, 1 — 3Be31a/TpeyroabHHUK. YTeHue/3anuch* *
73 |Komanna Bo3Bpara HacTpoek /JJHK k ucxonHomy 3aBOICKOMY COCTOSIHHIO. YTeHHne/3anuch* *
3ammck 1 - cOpoc HACTPOSK U CTHPAHUE MPOTOKOJIOB
74 | Twun nurtaromeii cetu: 0 — oxgHodasznas, 1 — tpexdaznas YTeHHE/3aMUCh* *
75 | Homyck Ha Hanpsokerue ¢az: 0 — (-15...+10%), 1 — (-20...+15), YTeHHE/3aMmch*
2 —(-25..420), 3 — (-30...425), B % o1 220 B
76 | Tun MUCKPETHBIX JaTYMKOB Oaka: YTeHNEe/3anuch *
(0 — OJTHOKOHTaKTHBIC
1 — oIHOYpOBHEBBIE,
2 — JIBYXYPOBHEBBIE,
77 |Hcnonp3oBaHKE aHAIOTOBOTO JaTYyuKa Oaka: YTCHHE/3aIMHCh ™
0 — He ucroNp3yeTcs;
1 — paboTa 1o aHAJIOTOBOMY JTaTYHKY;
2 — aHaJIOTOBBIN JATYUK PE3CPBHBIM, JUCKPETHBIE - OCHOBHBIC;
3 — aHaJIOTOBBIN TATIYMK OCHOBHOM, TMCKPETHBIC - pE3EPBHEIC
78 |lIkama aHAJIOrOBOT'O MaTYHMKa. Y pOBEHB B OaKe mpH TOKe 4 MA YTCHHE/3aMMHuCh™*
79 |lllkana aHaJIIOTOBOTO JaTyMKa. YpoBeHb B Oake mpu Toke 20 MA YTeHHe/3anuch*
80 |Iloporu ompenerieHUst YpOBHS B OaKe 10 aHAJIOTOBOMY JaTYHUKY. YTCHHE/3aMMHCh ™
[Topor 1, caHTUMETPHI
81 |Iloporu ompeeiieHUs1 YPOBHS B 0aKe 10 aHAJIOrOBOMY JaTUYHKY. YTeHHE/3aMmuCh™*
[opor 2, caHTHMETPHI
82 |Iloporu onpenerieHus: YpOBHS B OaKe 110 aHAJIOTOBOMY JaTYHUKY. YTCHHE/3aMMHCh ™
[Topor 3, caHTUMETPHI
83 |Iloporu onpeneiieHUs: YPOBHS B 0aKe 110 aHAJIOrOBOMY JaTUHKYy. YTeHHE/3amuCh™*
[opor 4, caHTHMETPHI
84 |KomuuecTBo Hacocos, 1 - 4 YTCHHUE/3AMMUCh * *
85 |Ha3nadeHue HACOCOB JPCHAKHBIMHU: YTeHHUE/3auCh**
0 -macoc 1, our 1 - macoc 2, U T. 1.;
0 - HacoC OCHOBHOHM,
1 - HAacoC MpeHAKHBIN
86 | JluTenpHOCTh pabOThI IPH COSIMHEHMH 00MOTOK 3Be3/10H, 1 - 30 cek. YTCHHE/3aMHuCh™*
87 | JlmuTenbHOCTE may36l MeXAY 3BE310U B TpeyrodbHUKOM, 50 - 200 Mc. YTCHHE/3aMHCh*
88 | Konduryparus peneiiHbIX BBIXOJIOB: YTeHHUE/3aMUCh**
out 7 - H2 TICK, 6ut 8 - H2 ABH, out 9 - H3 IICK, our 10 - H3 ABH, Our 11 -
H4 TICK, out 12 - H4 ABH; 0 - BBIXO/ HCITOJIb3YETCS B COOTBETCTBUU C THIIOBOM
CXEMOM JUTs 33IaHHOTO KOJIMYECTBA HACOCOB, | - BBIXOJ OTKITFOUEH OT aJITOPUTMA
Y MOXET YIPaBISATHCS TUCTAHIIMOHHO
89 | Anroputm paboThI YTEeHHE/3aMUCh **
0 - oTkauka u3 Oaka
1 - HanonHeHMe Oaka
90 |AnropuTM NIEPEKIIOUYCHHUSI HACOCOB: YTeHHE/3aMmuCh™*
0 — noo4epenHbIN
1 — mepexirouenue 24 ;
2 — BBIOOP HAcoca O HapaOOTKe U BPEMEHH MPOCTOS;
91 |IlocTaHOBKa HACOCOB B PE3€PB: YTCHHE/3aIMHCh ™

0 - macoc 1, 6ur 1 - Hacoc 2, U T. 1.;
0 - Hacoc paboTaeT mTaTHEIM 00pa3oM,
1 - Hacoc pe3epBHEII
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[Ipopomxenne Tadmuub 10

AJipec Hasznauenne Hoctyn
92 |IIpoGueie mycku: 0 - 3anpenieHsl, | - pa3penieHs YTCHHE/3aMUCh ™
93 |Ilepuoxa mpoOHBIX ITYCKOB, 9ackl 1 - 255 YTCHHE/3aMUCh*
94 | AnuTeNbHOCTh MPOOHBIX MYyCKOB, CEKYHIBI 1 - 255 YTCHHE/3aMUCh ™
95 |Illepuox oOcayUBaHMsI HACOCOB, Yachl HapaboTku 1 - 65535 YTeHUE/3amuch™**
96 |llepmox oOCITyKMBaHUS HACOCOB, KOJMYECTBO MyCcKOB 1 - 65535 YTeHUE/3aMUCh* *
97 |Hutedeiic RS485 Nel. Ckopocts B Oomax. Ilognepxusatorcsi ckopoctu: 600, | uteHne/3anuch™
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 kbut/c.
Jliist TOro 4T00 YCTaHOBHTH HYXKHYIO CKOPOCTH HEOOXOJIMMO 3aIiCaTh B PETUCTP
YHCIIO paBHOE CKopocTy AenéHHol Ha 10 (Hampumep, 60 mis ckopoctu 600 601)
[To ymomgaHuto yctaHoByieHa ckopocth 19200.
98 |Hurepdeiic RS485 Nel. ®dopmat oOMeHa JaHHBIMU 110 BHEIIHEMY UHTepdeicy. | uTreHue/3anuch™
B pexume RTU: 0 — 8N2; 1 —8N1,5; 2 — 8E1; 3 —801; Ilo ymomyanmio - SEI1.
B pexume ASCII: 0 — 7N2; 1 —7N1,5; 2 —7E1; 3-701;
99 |Unutepdetic RS485 Nel. IIpoTokon obMeHa: YTCHHE/3aMMUCh *
0 — Modbus RTU Slave, 1 — Modbus ASCII Slave
100 |HuTepdeiic RS485 Nel. Anpec ycrpoiictea Modbus, 1 — 247. YTCHHE/3aMUCh™*
101 |HuTepdeiic RS485 Ne2. Ckopocts B 60xax. IlognepxuBatorcsi ckopoctu: 600, | yreHue/3anuce*
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200 kbut/c.
st Toro 4to6 yCTaHOBHUTH HYKHYIO CKOPOCTh HEOOXOJMMO 3aIicaTh B PETUCTP
YHUCIIO paBHOE CKOpocTH AenéHHoi Ha 10 (Hampumep, 60 mist ckopoct 600 6011)
[To ymom4aHuto ycraHosieHa ckopocTs 19200.
102 |HuTepdeiic RS485 No2. dopmaT oOMeHa JaHHBIMU 10 BHEIIHEMY HHTepdeiicy. | yTeHue/3anuch™®
B pexume RTU: 0 — 8N2; 1 —8N1,5; 2 — 8E1; 3 —801; Ilo ymomuanmio - SE1.
B pexume ASCIL: 0 — 7N2; 1 —7N1,5; 2 -7E1l; 3-701,;
103 | Hutepdeiic RS485 Ne2. [Iporokos oOMeHa: YTCHHE/3aMUCh*
0 — Modbus RTU Slave, 1 — Modbus ASCII Slave, 2 — Modbus RTU Master
104 |Uutepdeiic RS485 Ne2. Anpec ycrpoiictBa Modbus, 1 — 247. YTCHHE/3aMUCh *
105 | Tun TepMOAATYMKOB HACOCOB! YTEeHHUE/3aUCh*
0 — Het, 1 — HopmanbHO 3aMKHYTBIE KOHTAKTHI, 2 — PTC-TepMUCTOPHI.
106 |Twun gaTYMKOB BJIAKHOCTH HACOCOB: yTeHHe/3auCch*
0 — Het, 1 — HopmanbHO pa3oMKHYTHIE KOHTAKTHI, 2 — CCO6.
107 |KonTpoas cpabaThIBaHUS ITyCKATEIICH: YTCHHE/3aMUCh *
0 — 3ampemen, 1 — Pazpermen.
108 |3amepika cpabaThIBAHUS aBapUU 110 KOHTPOJIO HCIIPABHOCTH ITyCKATEIEH, YTCHHE/3aMMUCh *
1 — 65 cexynn
109 |3amepika MexIy ITycKkamu (M OCTAaHOBaMHU) HacOCOB, 2 — 255 CeKyH[ YTCHHE/3aMMUCh *
68 |3ameprkka mycka (1 ocraHoBa) HacocoB 3 w4, 2 — 255 ceKyHI YTCHHE/3aMUCh*

* J1st pa3pelieHus 3anuc Heo0X0IMMO MTPEIBAPUTENILHO 3aMUcaTh KO JJOCTYIA B pErucTp 3.
** HeoOxoauM BBOJI KOJIa JOCTYIIa BTOPOTO YPOBHSI.

B peructpax mpoTokosa aBapuii aBapuu UIYT B OOPAaTHOM XPOHOJIOTUYECKOM IOPSIKE:

aBapusi 1 - TIOCIIeHSS MO BPEMEHHM, aBapus 2 - Mpenbiaymias u T. 1. Jins 3amucu cocTosHuUs
CTaHIIMK B MOMEHT BO3HUKHOBEHHS Ka)KIOW aBapwy BBIJEICHA OTHEIbHAs OO0JACTh MaMSATH,
cM. Tabmumy 11.
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Tabnuma 11 IIporokon aBapuit

I'CIIK.468263.154-11 PO

Anpec

Hasnauenue

Hocryn

110

Agapus 1.
burst 0-14 — Kop aBapuu:
00 — HeT JaHHBIX,
Oyy — oOImecTaHIIMOHHBIC aBapUH;
01 — paboTa HacocoB 3a0JOKHPOBAHA;
02 — aBapuHHBIN MUK,
03 — HencnpaBHOCTH TUCKPETHBIX JAaTYNKOB 0aka;
04 — oOpbIB aHAJIOTOBOTO JATYMKOB 0aKa;
05 — 3ambIKaHUE aHAJIOTOBOTO AaTYHKOB OaKa;
06 — mepenonmHeHUE OaKa;
07 — aBapus ceTu 0 HANPSKEHHUIO;
08 — HeBepHas mociIen0BaTeNbHOCTD (has;
lyy — aBapum Hacoca 1;
2yy — aBapuH Hacoca 2;
3yy — aBapuu Hacoca 3;
4yy — aBapuu Hacoca 4;
00 — oTKa3 ImycKaTes;
01 — cyxoii xox;
02 — neperpes;
03 — 3ampikanue 1T;
04 — o6pwiB JT;
05 — Bona;
06 — o6pwIB JIBIT;
07 — HH3KO€ COTPOTUBIICHHUE U3OJIALINY;
08 — 3ameprkka 0OCITyKHBaHUS,;
09 — aBapwus aBUraTens (BHEIIHSS aBapus);
10 — oTKa3 MaTIYMKOB YPOBHS B JPCHAKHOM IPUSIMKE;

bur 15 — [Ipu3Hak ycTpaHeHus aBapuu.

3anuck 0 03HAYaeT KOMaHIy Ha OYHUCTKY IPOTOKOJIA.

YTEHNE/3auCh *

111

Asapus 1. Bpems aBapum, Gaiiter 0 u 1**

YTCHHC

112

Asapus 1. Bpems aBapum, Gaiiter 2 u 3**

YTCHHC

113

Agapus 1. [Ipo1oMKUTETPHOCTh aBAPUH, YaCh

YTCHHC

114-117

ABapus 2.

118-121

ABapus 3.

122-125

ABgapus 4.

126-129

ABapus 5.

130-133

ABapus 6.

134-137

ABapus 7.

138-141

ABapus 8.

142-145

Agapus 9.

146-149

Agapus 10.

150-153

ABapus 11.

154-157

ABapus 12.

158-161

ABapus 13.

162-165

Agapus 14.

166-169

ABapus 15.

170-173

ABapus 16.

174-177

ABapus 17.

* Jlnst pa3perienus 3anucu Heo0X0IMMO IPeBapUTENILHO 3aucaTh KO JOCTYIa B pErucTp 3.
** Bpems ykazaHo B ¢popmare UNIX Time.
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Ta6numa 12 TIpoTOKOJI COCTOSIHUS CTaHITUU

Anpec Hasznauenue Hoctyn
188-238 |3anmch 1. HaznaueHnue U mocie0BaTeIbHOCTh PETHCTPOB CM. Tabd. 9 YTEHUE
239-289 |3ammce 2. YTCHHE
290-340 |3ammce 3. YTCHHE
341-391 |3anucs 4. YTCHHUE
392-442 |3ammcs 5. YTCHHE
443-493 |3ammcs 6. YTEHHE
494-544 |3ammce 7. YTCHHE
545-595 |3ammucek 8. YTCHUE
596-646 |3amuce 9. YTEHHE
647-697 |3ammcs 10. YTCHHE
698-748 |3ammce 11. YTEHHE
749-799 |3ammce 12. YTCHHE
800-850 |3ammcsk 13. YTEHHE
851-901 |3ammcs 14. YTCHHE
902-952 |3ammcs 15. YTCHHE
953-1003 |3ammch 16. YTEHHE
1004-1054 |3ammce 17. YTCHHE

[MopsimkoBEI HOMEp 3amUCH B MPOTOKOJIE Ta0. 12 CTPOro COOTBETCTBYET MOPSIKOBOMY

HOMepy aBapuu (B Tabn.11), B CBA3M ¢ BO3HMKHOBEHHEM KOTOPOW 3amuch OblIa cClelaHa.
Kaxnas 3amuch mpencraBiseT u3 ceOsS KOMHIO PETUCTPOB COCTOSIHUS M KOMHIO PETUCTPOB
JMCTAHIIHOHHOTO YIIPAaBJICHHUSI HA MOMEHT COOBITHSI.

Ta6mmma 13 TlapameTpsl nuito3a

Anpec Hasznauenue Hoctyn
1083 |Hcnonp3oBanue HyIi03a Jisl MOTY4YEHUS! TOKOB HACOCOB: YTCHHE/3aMUCh ™
0 — 3ampereHo,
1 — pazpereHo
1084 | MacmTab noka3aHuii TOKOB B U3MEPSIOIIEM UX YCTPOUCTBE: YTCHHE/3aMMUCh ™
0 — Awmmnepsr x1,
1 — Awmmnepsl x10
1085 | Hanmuwme moda3HbIX MOKa3aHU TOKOB: YTCHHE/3aMMUCh ™
0 — mokazaHus ycpeaHeHHBIE,
1 — mocTyIHa BeTMYMHA TOKA 0 Kax a0 (ha3e OTACIEHO
1086 |Anpec perucrpa numo3a ¢ TokoM (a3sl A WM ¢ yCpeTHEHHBIM TOKOM Hacoca 1, 2001-2125|yrenue/3anucy*
1087 | Anpec peructpa nutro3a ¢ TokoMm ¢asel B Hacoca 1, 2001-2125 YTeHHE/3aMuCh™*
1088 | Anpec perucrpa nuto3a ¢ TokoM ¢asel C Hacoca 1, 2001-2125 YTeHHE/3auch *
1089 |Anpec perucrpa 1numo3a ¢ TokoM (a3l A WM ¢ yCPETHCHHBIM TOKOM Hacoca 2, 2001-2125|yrenue/3anucy*
1090 | Anpec peructpa nutro3a ¢ TokoMm ¢asel B Hacoca 2, 2001-2125 YTeHHE/3aMUCh™*
1091 |Anpec peructpa nutro3a ¢ TokoMm ¢asel C Hacoca 2, 2001-2125 YTeHHE/3aMuch™*
1092 | Anmpec peructpa nuiro3a ¢ TOKoM (a3bl A WU ¢ yCpeTHeHHBIM TokoM Hacoca 3, 2001-2125 |yrenue/3anucey *
1093 | Ampec peructpa uniro3a ¢ TokoM ¢asel B Hacoca 3, 2001-2125 YTeHHE/3anch ™
1094 | Anpec peructpa nutro3a ¢ TokoM ¢asel C Hacoca 3, 2001-2125 YTeHHE/3aMuCch™*
1095 | Anmpec peructpa nuiro3a ¢ TOKoM (asbl A WU ¢ ycpeTHeHHBIM TokoM Hacoca 4, 2001-2125 |yrenue/3anuce *
1096 | Anpec peructpa nuro3a ¢ TokoM ¢asel B Hacoca 4, 2001-2125 YTeHHE/3auch *
1097 | Anpec peructpa nutro3a ¢ TokoMm ¢asel C Hacoca 4, 2001-2125 YTeHHE/3aMUCh*
1098 | Bpems oxxunanusi 0OTBETa OT yCTPONUCTBA, MIILTUCEKYHABL, 1-65535 YTEeHHE/3auCh *
1099 |MuHuMaNbHBIM NEPUOA ONPOCA YCTPOUCTB, MMJUTUCEKYHBI, 1-65535 YTeHHE/3anch*

* Jlnst pa3penieHust 3aniucy HeoOX0IMMO MpeABapUTEIbHO 3aMKcaTh KO JOCTyNa B peructp 3.
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Tabnuma 14 Hactpoiika BeTOMBIX YCTPOKCTB Mpu pabOTe B KaUueCTBE ILTI03a

Anpec Ha3nauenue Hoctyn
1100 |Begomoe ycrpoiictBo 1, anpec yerpoiictsa: 0-247 4TeHHUe/3anuch*
1101 |Bemomoe ycrpoiicTBo 1, momyctumMeie GyHKIHMHA POTOKOJIa Mopabac: YTCHHE/3aINCh*

our 0 - pynkIus 3,

out 1 - pynknus 4,

our 2 - pynkius 6,

out 3 - pynkuus 16,

our 4 - pynkus 23

(0 - ncriosb30BaHre (PyHKIMM 3ampenieHo, | - pa3penieHo
1102 | Begomoe ycTpoiicTBo 2, anpec ycrpoiictsa: 0-247 YTEeHHE/3aHCh *
1103 | Bemomoe ycTpoiicTBO 2, omycTrmMble HYHKITUH MpoToKoira Moaoac. YTEHHE/3aIUCh™*
1104 | Begomoe ycrpoiictBo 3, anpec ycrpoiictsa: 0-247 YTEeHHE/3aHCh *
1105 |Begomoe ycrpoiicTBo 3, nomyctumMblie QyHKIMH mpoTokona Mozodac. YTEHUE/3aHCh ™
1106 |Bemgomoe ycrpoiictBo 4, anpec yerpoiictsa: 0-247 YTEHHE/3aHCh *
1107 |Begomoe ycTpoiicTBo 4, nonmyctumMblie QyHKIMH poTokona Mozodac. YTEHUE/3aHCh ™
1108 | Bemomoe ycTpoiicTBO 5, aapec ycrporictsa: 0-247 YTeHHe/3ammch™*
1109 |Begomoe ycTpoiicTBO 5, momycTuMbie YHKIMH IPOTOKosIa Moaobac. YTEHUE/3aHCh *
1110 |Begomoe ycTpoiicTBo 6, ajnpec ycrpoiictsa: 0-247 4TeHUe/3anuch*
1111 |Begomoe ycTpoiicTBo 6, momycTuMbie HYHKIIMH TPOTOKoJIa Moabac. YTEHUE/3aMHCh *
1112 |Begomoe ycrpoiicTBo 7, anpec yerpoiicrsa: 0-247 YTECHUE/3aMHCh *
1113 |Begomoe ycTpoiicTBo 7, momyctuMbie HyHKIIMH TPOTOKoJIa Mopobac. YTCHHE/3aNCh*
1114 |Begomoe ycrpoiictBo 8, anpec ycrpoiictsa: 0-247 YTEHHE/3aHCh *
1115 |Bemomoe ycTpoiicTBo 8, nomyctrmMble HYHKITUH MPoToKoira Moabac. YTEHME/3aIHUCh™*
1116 |Begomoe ycrpoiictBo 9, anpec yerpoiictsa: 0-247 YTEHHE/3aHCh *
1117 |Begomoe ycrpoiictBo 9, nomyctumMblie QyHKIMH mpoTokona Mozodac. YTEHUE/3aHCh ™
1118 |Begomoe ycrpoiictBo 10, agpec ycrporicTsa: 0-247 YTEeHHE/3aHCh *
1119 | Benomoe ycrpoiictso 10, nomycrumMsle pyHKIMHM nIpoTokoiaa Moabac. YTEHHE/3aMUChH™
1120 | Bemomoe ycrpoiicto 11, angpec ycrpoiicta: 0-247 YTCHHUE/3amuch*
1121 |Begomoe ycrpoiictBo 11, qomyctumble GyHKIUU poTokoiaa Mobac. YTEHHE/3aMUCh™
1122 | Begomoe ycrpoiictBo 12, agpec ycrpoiicTsa: 0-247 YTECHUE/3aMHCh *
1123 |Begomoe ycrpoiictBo 12, nonyctumble GyHKIMU poTokoia Mobac. YTEHHE/3aMUCh ™
1124 | Begomoe ycrpoiictBo 13, agpec ycrpoiicTsa: 0-247 YTECHUE/3aMHCh *
1125 |Begomoe ycrpoiictBo 13, nonyctumble GyHKIMU npoTokoia Mobac. YTEHHE/3aMUCh™
1126 |Begomoe ycrpoiictBo 14, aapec ycrporicTsa: 0-247 YTEHHE/3aHCh *
1127 |Begomoe ycrpoiictBo 14, nonyctumsle pyHKIMHU npoTokoaa Moabac. YTEHUE/3aHCh ™
1128 | Begomoe ycrpoiictBo 15, agpec ycrporicTa: 0-247 YTEeHHE/3aHCh *
1129 | Benomoe ycrpoiictso 15, nomycrumMele GyHKIMHM nIpoTokoiaa Moabac. YTEHHE/3aMUChH™
1130 |Bemgomoe ycrpoiictBo 16, agpec ycrporicTsa: 0-247 YTEHHE/3aHCh *
1131 | Benomoe ycrpoiictso 16, nomycrumMsle GyHKIMHM IpoTokoiaa Moabac. YTEHHE/3aMUChH™
1132 | CocrostHue CBSI3U C BEAOMBIMU yCTPOHCTBAMHU: YTCHUE

o6ut 0 - ycrpoiicTo 1, 6uT 1 - ycTpoiicTBO 2, U T. 1.

0 - HeT cBaA3H; 1 - CBA3B eCTh
1133 | CocrosiHrE BEIOMBIX YCTPONCTB: YTCHUE

o6ur 0 - ycrpoiicTBo 1, 6ut 1 - ycTpoicTBO 2, U T. .
0 - et ommOOK, 1 - yCTPOHCTBO BEPHYJIO OMIUOKY

* Jlnst pa3perienus 3anucu Heo0X0IMMO IPEBapUTENILHO 3aMucaTh KO JOCTyIa B perucTp 3.
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Tabsmma 15 Hactpolika perucTpoB IUTH03a

Anpec Ha3nauenue Hoctyn
1140  |HacTpoiika peructpa 1 - HOMEp BEIOMOrO YCTPOWCTBA, KOTOPOMY |YTEHHE/3amUCh™
MPUHAIICKUAT KOHEUHBIN peructp: 0-16, 0 = cam kontposuiep JJHK-4
1141  |nacTpoiika peructpa 1 - agpec peructpa B yCTpOHWCTBE YTeHUE/3anCh ™
1142 |HacTpolika peructpa | - mpasa gocTymna K perucTpy YTCHHE/3aMHCh
bur 0 - urenue
bur 1 - 3anuch
1143-1145 | macTpoiika perucrpa 2 YTEHHE/3aHCh
1146-1148 | nacTpoiika perucrpa 3 YTECHUE/3aHCh *
1149-1151 | mactpoiika perucrpa 4 YTEHHE/3aHCh
1152-1154 | gactpoiika perucrpa 5 YTECHUE/3aHCh *
1155-1157 | mactpoiika perucrpa 6 YTEHHE/3aHCh
1158-1160 | macTpoiika peructpa 7 YTEHHE/3aHCh
1161-1163 | HacTpolika peructpa 8 YTeHHe/3amnch™*
1164-1166 | HacTpoiika peructpa 9 YTEHHE/3aHCh
1167-1169 | nactpoiika peructpa 10 4TeHHUe/3anuch*
1170-1172 | mactporika peructpa 11 YTEHHE/3aMHCh *
1173-1175 | Hactpoiika peructpa 12 YTeHHUe/3anuch*
1176-1178 | nacTporika peructpa 13 YTeHHe/3amnch*
1179-1181 | macTpoiika perucrpa 14 YTEHHE/3aMHCh
1182-1184 | nactpoiika perucrpa 15 YTECHUE/3aHCh *
1185-1187 | mactpoiika perucrpa 16 YTEHHE/3aHCh
1188-1190 | HacTpoiika peructpa 17 4TeHHUe/3anuch*
1191-1193 | nacTpoiika peructpa 18 YTEHHE/3aMHCh *
1194-1196 | nactpoiika perucrpa 19 YTEHHE/3aHCh *
1197-1199 | nacTpoiika peructpa 20 YTeHHe/3amnch™*
1200-1202 | macTporika peructpa 21 YTEHHE/3aMHCh *
1203-1205 | HacTpoiika peructpa 22 4TeHHUe/3anuch*
1206-1208 | macTpoiika perucrpa 23 YTEHHE/3aMHCh *
1209-1211 | gactpoiika perucrpa 24 YTCHUE/3aHCh *
1212-1214 | nacTpoiika perucrpa 25 YTeHKe/3amuch*
1215-1217 | macTporika perucrpa 26 YTEHHE/3anCh
1218-1220 | nacTpoiika perucrpa 27 YTCHUE/3aMHCh *
1221-1223 | macTporika peructpa 28 YTEHHE/3anCh
1224-1226 | nacTpoiika peructpa 29 YTCHUE/3aMHCh *
1227-1229 | nactpotiika perucrpa 30 YTEHHE/3aHCh *
1230-1232 | mactporika perucrpa 31 YTEHHE/3aHCh *
1233-1235 | HacTpoiika peructpa 32 YTeHHe/3amnch™*
1236-1238 | macTpoiika perucrpa 33 YTEHHE/3aHCh
1239-1241 | nactpoiika perucrpa 34 YTECHUE/3aMHCh *
1242-1244 | gactpoiika perucrpa 35 YTEHHE/3anCh *
1245-1247 | nactpoiika perucrpa 36 YTECHUE/3aMHCh *
1248-1250 | HacTpoiika peructpa 37 YTCHHUE/3amuch*
1251-1253 | macTporika peructpa 38 YTEHHE/3aHCh *
1254-1256 | nactpoiika peructpa 39 YTeHHE/3anCh*
1257-1259 | nactpotiika perucrpa 40 YTEHHE/3aHCh *
1260-1262 | nacTpoiika perucrpa 41 YTECHHE/3aHCh *
1263-1265 | nacTpoiika perucrpa 42 YTEHHE/3anCh *
1266-1268 | nacTpoiika peructpa 43 YTEHHE/3anCh *
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Anpec Hasznauenue Hoctyn
1269-1271 | nactpoiika peructpa 44 YTeHHe/3aMnuch*
1272-1274 | nactporika perucrpa 45 YTeHHe/3ammuch*
1275-1277 | nactpoiika peructpa 46 YTEHHE/3aMMUCh™
1278-1280 | HacTpolika peructpa 47 YTEeHHE/3anCh ™
1281-1283 | macTpoiika peructpa 48 YTeHHe/3armmuch*
1284-1286 | HacTpoiika peructpa 49 YTEeHHE/3anCh ™
1287-1289 | nactpoiika peructpa 50 YTeHHe/3armmuch*
1290-1292 | nactpoiika peructpa 51 YTEHHE/3aMMNCh *
1293-1295 | mactpoiika peructpa 52 YTeHHe/3armmuch*
1296-1298 | HacTpolika peructpa 53 YTeHHE/3auch®
1299-1301 | nactpoiika perucrpa 54 YTEHME/3aIHUCh™*
1302-1304 | HacTporika perucrpa 55 yTeHHe/3anmuch*
1305-1307 | nacTpoiika peructpa 56 YTCHHE/3AMUCh*
1308-1310 | macTpoiika peructpa 57 yTeHHe/3armmuch*
1313-1313 |gactpoiika perucrpa 58 YTEeHHE/3aMnuch*
1314-1316 | HacTpoiika peructpa 59 YTEHHE/3aMmHICh ™
1317-1319 | nactpoiika peructpa 60 yTeHHe/3arnmmuch*
1320-1322 | gactpoiika perucrpa 61 YTEeHHE/3anCh ™
1323-1325 | nactpoiika peructpa 62 yTeHHe/3armmuch*
1326-1328 | Hactpoiika peructpa 63 YTEeHHE/3aMnuch*
1329-1331 | HacTpoiika peructpa 64 yTeHHe/3anmmuch*
1332-1334 | HacTporika perucrpa 65 YTeHHE/3auch®
1335-1337 | nacTpoiika peructpa 66 YTCHHE/3aMHCh ™
1338-1340 | macTpoiika peructpa 67 yTeHHe/3armmuch*
1341-1343 | actpoiika perucrpa 68 YTEeHHE/3aMnuch*
1344-1346 | nacTpoiika peructpa 69 yTeHHe/3armmuch*
1347-1349 | nactpoiika peructpa 70 YTEeHHE/3aMnuCch*
1350-1352 | HacTpoiika peructpa 71 YTEHHE/3aMUCh *
1353-1355 | mactpoiika perucrpa 72 yTeHHe/3armmuch*
1356-1358 | nacTpoiika perucrpa 73 YTCHHE/3aMHCh ™
1359-1361 | HacTpoiika peructpa 74 yTeHHe/3armmuch*
1362-1364 | nactpoiika peructpa 75 YTEHHE/3aMMUCh *
1365-1367 | nacTpoiika peructpa 76 yTeHHe/3armmuch*
1368-1370 | HacTpoiika peructpa 77 YTeHHE/3auch®
1371-1373 | nacTpoiika perucrpa 78 YTCHHE/3aMKCh ™
1374-1376 | nacTpoiika peructpa 79 yTeHHe/3anmmuch*
1377-1379 | nactpoiika peructpa 80 YTCHHE/3AMUCh ™
1380-1382 | nacTporika perucrpa 81 yTeHHe/3anmmuch*
1383-1385 | pacTpoiika perucrpa 82 YTCHHE/3AMUCh ™
1386-1388 | HacTpoiika perucrpa 83 YTCHHE/3aMHCh ™
1389-1391 | HacTpoiika peructpa 84 yTeHHe/3arnmuch*
1392-1394 | nactpoiika perucrpa 85 YTEHHE/3aIUCh™*
1395-1397 | nactpoiika peructpa 86 yTeHHe/3armmuch*
1398-1400 | nacTpoiika peructpa 87 YTCHHE/3AMUCh*
1401-1403 | gacTpoiika peructpa 88 YTeHHe/3anmmuch*
1404-1406 | HacTpoiika peructpa 89 YTeHHE/3aMuch®
1407-1409 | ractpoiika peructpa 90 YTEeHHE/3anCh ™
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[Tponomkenne TabauIe! 15

Anpec Ha3nauenue Hoctyn
1410-1412 | nacTpoiika perucrpa 91 YTCHUE/3aMHCh*
1413-1415 | gacTpoiika pernctpa 92 YTeHHE/3aIHCh™
1416-1418 | nacTpoiika perucrpa 93 YTCHUE/3aMHCh*
1419-1421 | macTpoiika peructpa 94 YTCHUE/3aMHCh™
1422-1424 | gacTpoiika pernctpa 95 YTCHHE/3aIHCh™
1425-1427 | nacTpoiika peructpa 96 YTCHHE/3aMICh*
1428-1430 | macTpoiika pernctpa 97 YTCHHE/3aIHCh™
1431-1433 | nacTpoiika perucrpa 98 YTCHUE/3aMHCh*
1434-1436 | macTpoiika pernctpa 99 YTCHHE/3aIHCh™
1437-1439 | nactpotiika perucrpa 100 YTCHHE/3aMHCh*
1440-1442 | nacTpoiika peructpa 101 YTCHHC/3AMICh™
1443-1445 | macTpoiika peructpa 102 YTCHHE/3aIHCh™
1446-1448 | nactpoiika peructpa 103 YTCHHE/3aMHCh*
1449-1451 | macTpoiika peructpa 104 YTeHHE/3aIHCh™
1452-1454 | nactpoiika peructpa 105 YTCHHE/3aMHCh*
1455-1457 | nactpoiika peructpa 106 YTCHHE/3amHICh*
1458-1460 | macTpoiika peructpa 107 YTCHHE/3aMHICh*
1461-1463 | macTpoiika peructpa 108 YTCHHE/3amHICh*
1464-1466 | macTpoiika peructpa 109 YTeHHE/3aIHCh™
1467-1469 | nactpoiixa perucrpa 110 YTCHHE/3aMHICh*
1470-1472 | gacTpoiika peructpa 111 YTCHHE/3aMHICh*
1473-1475 | nactpoiika peructpa 112 YTeHHUe/3amuch*
1476-1478 | macTpoiika peructpa 113 YTCHHE/3aMHCh*
1479-1481 | macTpoiika peructpa 114 YTCHHE/3aIHCh™
1482-1484 | macTpoiika peructpa 115 YTCHHE/3aMHICh*
1485-1487 | macTpoiika peructpa 116 YTCHHE/3aMHICh*
1488-1490 | macTpoiika perucrpa 117 YTCHHE/3aMHICh*
1491-1493 | nactpoiika peructpa 118 YTCHHE/3aMHICh*
1494-1496 | sacTpoiika peructpa 119 YTeHHE/3aIHCh™
1497-1499 | macTpoiika peructpa 120 YTCHHE/3aMHCh*
1500-1502 | nactpoiika peructpa 121 YTCHHE/3aMHCh*
1503-1505 | macTpoiika perucrpa 122 YTCHHE/3AMHCh™
1506-1508 | nacTpoiika peructpa 123 YTCHHE/3aMHCh*
1509-1511 | nactpoiika peructpa 124 YTeHHUe/3amnch*
1512-1514 | macTpoiika peructpa 125 YTCHNE/3aMHCh™

[Ipn urenun u3 perucrpa mmosa JJHK Bo3Bpamiaer naHHble, paHee NPOYNUTAHHBIE U3
3aJIaHHOTO PErucTpa BHEMIHEro ycTtpoiicTBa U xpansmuecs B namsatu JIHK. Tlpu 3ammcu B
perucTp 1uIo3a Januble 3anucbiBatoTcs B namath JJHK, 3atem JIHK 3anuceiBaeT ux Bo BHEIIHEE
YCTPOMCTBO.

Peructper

IUII03a  TaKXE IMO3BOJIAKOT OINTHMU3HUPOBATH JOCTYIlI K COOCTBEHHBIM

peructpam JIHK. HactpouB oToOpakeHHEe Ha perHCTphI U032 BCEX HEOOXOIMMBIX PETUCTPOB
MOKHO COKpaTHTh KOJUYECTBO 3ampocoB mpu odmeHe ¢ JIHK mo omnHoro 3ampoca B Kaxaom
LUKJIE OIpoca.
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Tabnuma 16 Peructpsl mumo3a

Anpec Ha3nauenue Hoctyn
2001 |permerp 1 4TeHHe/3anuCh*
2125 |peructp 125 YTeHHE/3amuCh™

* IIpu mpuBsizke k cooctBeHHbIM peructpam JIHK 3ammch paspemiena B ToM ciydae, €ciu OHa
paspelnieHa AJi1 KOHEUHOT'0 PEerucTpa.

1.5 MapkupoBKa u IIIoMOHpOBaHNE

MapkupoBka U TUIOMOMPOBAHUE OCYIICCTBISETCS C MOMOINBIO Hakieek. Ha mepemneit
NaHeJI HAaHECEHO Ha3BaHWE W3ZeNus, Ha 3aJHEH Kpblllke — o0003HayeHHus BbIBOAOB. Ha
OOKOBOM MOBEPXHOCTU YKa3bIBAIOTCS MOAM(UKALUS U3/ENHs, 3aBOACKOM HOMEp, J1aTa BBIITYCKa,
HanpspKeHUe MUTaHUS U MOIIHOCTH MOTPeONeHus], CalT MPOM3BOIUTENS U 3HAK Kilacca 3aIlUThl
OT IIOPaKEHUS NIEKTPUIECKUM TOKOM.

[TnomOupoBanue ocymecTBiseTcs mo 6okam kopmnyca. [Ipu cHATHH IOMOBI Ha KOpITyce
1 Ha TioMOe nposiisiercs 3amuTHbIA TekeT VOID (BCKPBITO).

Ha tpancnoprtHOli Tape HaHeceHbl MaHunysuuoHHble 3Haku: BEPEUDL OT BJIAI'U,
BEPX, OCTOPOXHO XPVYIIKOE.

Ha TpancnopTHy10 Tapy HaKJIEUBAETCS YIIAKOBOYHBIN JIUCT.

1.6 VmakoBka

W3nenust momemieHbl B 4YeXON W3 TOJUMEPHOM IUICHKH, a 3aTeéM YIaKoBaHbl B
WH/IUBUIYAIbHYI0 WIH TPYNIOBYIO TPAHCIOPTHYIO Tapy. llpum ymakoBke KakIoe H3/IeIHe
MPOJIOKEHO TOPPOKAPTOHOM TAaKHUM OOpa3oM, YTOOBI HCKIIOYHTH CMEIICHUS W3IENUS TMPU
TPaHCIIOPTHPOBKE.

[Ipu pacnakoBBIBaHUM HEOOXOAMMO COXPAHATh TPAHCIIOPTHYIO Tapy JJsi MOBTOPHOTO
WCTIOJIb30BaHMSI ITPH XPAaHCHUHN H3/ICITHS.
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2 Hcnonp30BaHue 10 Ha3HAYEHUIO

2.1 DxcmryaTaliluOHHBIE OIPaHUYEHHUS

B Tabnuie 17 mpuBeneHbl TEXHHYECKHE MapaMeTphbl U3ACIUsl, HECOOMIONEHNE KOTOPHIX
MOYET NPUBECTH K BBIXOAY U3JICIUS U3 CTPOSL.

Tab6muma 17
HaunmenoBanue nmapamerpa 3HayeHue

Hanpspkenue nuranus uznenus, B 85-265

Peneiinble BbIXoabl. MakCUMaIbHBINA JUINTENBHBINA TOK Harpy3ku, A He Oonee 6

Peneitnbie  BhIXOAwl.  [IpenenbHO  JOMYCTUMBIM  KPaTKOBPEMEHHBIM He Gosee 15

HETIOBTOPSIIOIINICSA TOK Harpy3Kku, A

Peneiinbie BbIXOJbI. MakCUMaJIbHO JTOMYCTUMOE HANPSIKEHUE MEPEMEHHOIO 250

TOKa, B

OTHOCHTENbHAS BIAKHOCT BO31lyXa, % He 6onee 90 6e3
KOH/JICHCallUH

Juanazon pabouux temmneparyp, °C munyc 20 - +55

[Tonaua BHEIIHEro HANpPSDKEHUSA HA TUCKPETHBIE BXOJBI, a TAK)KE BXOABI JJI JATYMKOB
BIIQXKHOCTH U TEMIIEPATYPBHI, HE TOIIYCKACTCA.

B Bo3ayxe He 10MKHO OBITh KMCIOTHBIX, IIETOYHBIX U APYTUX arpeCcCUBHBIX PUMECEH 1
TOKOIIPOBOJSAIIEH IIBLIN.

2.2 TloaroroBka M3aeaUs K UCIOJIL30BAHUIO

2.2.1 Mepsl 6€30MaCHOCTH TIPH MOATOTOBKE M3/IEITHUS
Bce paGoThl M0 MOHTaXKY AOKHBI OCYIIECTBISTHCS Ha 00€CTOUCHHOM U3JICITHH.
2.2.2 O0beM u MoCIea0BaTeILHOCTh BHEIITHETO OCMOTPA H3ICIIUS

Kopriyc m3nenust n0mkeH OBITh CyXMM M YHUCTBIM, HE JIOJDKEH HWMETh ITOBPEXKICHHH.
[Momxonsiyue K U3AETUI0 TPOBOJIA JOJDKHBI OBITH HAZECKHO 3aUKCHPOBAHBI B KIIEMMaX.

2.2.3 IlpaBuia u HOPSIOK OCMOTpa paboynx MecT

Heobxomumo y0enuThes, 4TO BCE DIIEMEHTBI CXEMbl MPABUIIHHO MMOAKIIOYCHBI U HAJICHKHO
3aKpeIUICHBI.

2.2.4 VkazaHus 0 MOHTa)XXE U3AEIIU

N3nenne MoXeT pa3MemarbCsi Ha BEPTHUKAIBHOW WM TOPU30HTAIBHOW IMOBEPXHOCTH.
Wznenue mnpenHasHayeHO Ui pa3MeIlleHHs B TepefaHel maHenu mkada aBToMaThku. He
JIOITyCKAaeTCs MONaJaHue BOABI HA U3ZCIIHE.

Jlnist ycTaHOBKM KOHTpOJUIEpa B MIKad HE0OXOAMMO:

1. BeIpe3ats B nepeaHeit nanenu mkada OKHO B COOTBETCTBUU C PUCYHKOM 9.

2. YcTaHOBUTH Ha OOKOBBIE CTEHKU KOHTpOJIIEpA MMOCTABJIsIeMble B KOMIUIEKTE KPETICKHbIE
3JIEMEHTHI.

3. 3aTAHYTb BUHTHI KPEIIEKHBIX DJIEMEHTOB.

4. Pa3meps! uznenus, HEOOXOAMMBIE JIJIsl €0 MOHTaXKa, MPUBEICHBI Ha pucyHke 10.

44



I'CIIK.468263.154-11 PO

5. TlockonbKy yCWIME COUYJIEHEHHMS Pa3bEMOB Ha 3aJHEH MAHEIM H3LENUS JOCTaTOYHO
BEJIMKO, CJIEAYeT COOMIOAATh OCTOPOXKHOCTh MPHU CHATHUU PO3ETKU pa3zbEéMa, HCIONb3Ys
JUISL TOTO B KQ4eCTBE phlUara MIOCKYI0 OTBEPTKY M n30erasi HaTsHKEHUST KOCHI TPOBOJIOB.

OTBepTKOM aKKypaTHO BBIABUHYTH Kpail OTBETHOM dYacTW pa3zbemMa Ha 2-3 MM
MO00YEPETHO € KaXJI0M CTOPOHBL. Touka NPHIIOKEHHS YCUIIUS 0JIKHA OBITh KaK MOXHO OJIMDKE K
yIiy pa3bEéMa. 3areM, JepiKa po3eTKy pazbeMa 3a TOpLbl U cerka MOKauMBasi, BHITALIUTD €€ U3
pasbema.

92 (+

138 (£0,5)

Pucynok 9 TpeOyembie pa3mepbl OKHA Il yCTAHOBKH KOHTPOJLIEpa
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Pucynox 10 Pazmepsr uzaenus, HEOOXOIUMBIE JIJIsi €r0 MOHTaXa

2.2.5 VYka3zaHHs 10 BKIIIOYEHHUIO ¥ OIPOOOBAHUIO PAOOTHI M3ACIHS

[Ipu nepBOM BKJIIOYEHUH HEOOXOAMMO 337aTh KOJMUECTBO HACOCOB, PEXKUM pabOThI, THIT
MUATAIONICH CETH, OMYCK Ha HampsbkeHue (a3, TUN JaTYMKOB Oaka, mapaMmeTpbl MHTEpdeiica.
Taxoke peKoMeHIyeTCst COPOCUTh CUETYMKH HApaOOTKH HACOCOB U MaMsITh aBapUI.

2.3 Hcnonb3oBaHuE U3IEIUA

2.3.1 Tlopsinok aeicTBUsI IEpCOHaa MPU UCTIONb30BAHUN U3IENINS

[Ipu oTcyTCTBHM aBapUHBIX CUTYAIMi BMEIIATEILCTBO NepcoHana He Tpedyercs. [locne
KaKJI0TO 00CITy>)KMBaHUSI HACOCOB HEOOXOIMMO COPOCUTH CUETUHK 3aJCPKKH 00CTyKUBaHUS (HE
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pexe 4eM ouH pa3 3a Kaxkable 720 4 Hapa0oTkm). B npoTtuBHOM citydae OyIeT BKIIIOYATHCS
aBapuifHasi CUTHAJIU3AIIUS.

B 3aBucuMocTH OT OCOOCHHOCTEH SKCIUTyaTallil OCYIIECTBISAETCS BHIOOp peXHuMa
pabotel. Ilpu HEOOXOMMMOCTH BBIpAaBHUBAaHWS HApaOOTKM HACOCOB BBIOUPAETCS PEKUM
«Ilepexitouenue 24 uy», Mpu HEOOXOAWMOCTH BBIPABHMBAHUS KOJMYECTBA ITyCKOB BHIOMpaeTcs
pexum «lloouepennsiity. Ilpu HE0OXOAUMOCTHM MHHHMMAJIBHOTO HCIIOJNB30BAHUSA OJHOTO U3
HAcCOCOB BBIOMPAETCSl PEKUM C pe3epBHBIM HacocoM. [IpM HCMONB30BaHHMU TOJBKO OTHOTO
Hacoca BbIOUpAeTCsl PeKUM C OJUHOYHBIM HacocoM. IIpyu HEOOXOAMMOCTH PYYHOTO YIIpaBiIeHUs
HacoCaMH OpraHaMH YIpaBJIeHHs HIKa(a HacOC MEPEBOIUTCS HA PyYHOE YIIpaBICHHE.

[Tpy BO3HMKHOBEHMM aBapUU HEOOXOAMMO OINPEACTUTh €€ THUIl U MPUHATH MEPHI K €e
ycTpaHeHuio. Tum aBapuu MOXKHO ONpPEACTUTh 10 0a30BOMYy O3KpaHy, a IOIPOOHOCTH
MOCMOTPETh Ha BCIIOMOTaTelbHBIX SKpaHaxX (mepexos; WX 0a30BOr0 MO HAXKATUIO KHOIMOK
«BIPABO» U «BJIEBO»). B ToM ciydae, ecinu aBapusi caMOyCTPaHWIACh K MOMEHTY MPHOBITHS
oreparopa, T0 WH(GOPMAIUIO O HEW MOXKHO IMOCMOTPETh B MaMSITH aBapHhil HACOCOB, JAaTUYUKOB
0aka WM TTUTAIOIICH CETH.

2.3.1.1 Bxox B MeHIO

I[H}I BXOAa B MCHIO HACTPOCK U MapaMCTpPOB HGO6XOI[I/IMO HaxoJ4AChb Ha INIABHOM 3KpaHC
HaXaTb KHOIIKY «BBEPX». ﬂJ’IH BXOJa B MCHIO aBapI/Iﬁ HCO6XOI[I/IMO HaxOJsCh Ha I''TAaBHOM 3KPAHE
HAaXXaTb KHOIIKY «BHHU3».

2.3.1.2 COpoc 3a7epKKH 00CTyKMUBaHUS

Hns cOpoca cueTdmka 3alepXKu OOCIyXHMBaHHMS Hacoca | HEOOXOAMMO U3 MEHIO
HACTPOCK H TapaMeTpoB BoWTH B mnoameHio «Hacoc 1» wu BweIOpaTh MyHKT MEHIO
«O06cmyx.BeimoH.H1>» ¥ ABaKIbl HaXKaTh KHOMKY «BIPaBO». AHAJIOTHYHO ACHCTBOBATH IS
JIPYTHUX HACOCOB.

2.3.1.3 N3MeHeHuE yCTaBOK

[To ymonuaHuio, N3MEHEHUE YCTABOK 3ampelieHo. s pa3peneHuss "3MEHEHHs YCTaBOK
HEOOXOAMMO B MEHIO HACTPOCK M MapaMeTpOB BeIOpaTh MyHKT «[laponb : ----» (BEepxHss cTpoKa
9KpaHa), HaXaTh KHOIKY «BIPaBO». 3aTe€M KHOMKaMH «BIIPABO» U «BIIEBO» BBHIOMPATh HYKHBIN
pa3psl, a KHOIKAMH «BBEPX» U «BHM3» yCTaHABIMBaTh HYXHOE 3HaYeHHUE (I1apoJib MEPBOTrO
ypoBast 0001). Ilocie Toro, Kak 3HaUY€HHWE TAPOJSl YCTAHOBJICHO M MUTACT KpaWHWHA TPaBBIA
paspsi He0OXOAUMO TIOATBEPAUTH BBOJ MAPOJISI HAKATHEM KHOTIKH «BIIPABOY». YCTaBKH, KOTOPBIC
HE JIOJKHBI M3MEHATHCS MPU SKCIUTyaTallud HACOCHOW CTAHIMH, 3AIUIIEHbI MTapojeM BTOPOIO
ypoBHs (YPOBHH JIOCTyIa YCTaBOK OTPa’KEHBI B MPaBoi KosoHKe Tadmui 4.1 — 4.7).

H3MeHeHne BceX YCTaBOK OCYIIECTBISIETCS OJHOTHUITHO: HEOOXOAWMO BBIOPATh IMYHKT
MEHIO (CMOTPHU PHUCYHOK 4), HaXKaTh KHOIKY «BIPaBO», KHOMKAMHU «BBEPX» U «BHHU3» BHIOpATh
3HAUEHHWE YCTAaBKM M Ha)XaTUeM KHOINKHU «BIPaBO» MOATBEpAuTH BbIOOp. Hampumep, ans
M3MEHEHUS JO0ITyCKa Ha HANPSHKCHHE MUTAIOIIEH CETH HEOOX0IMMO BOWTH B MEHIO « HacTpoiikmy
(cM. pucyHok 8.1), HaxaTb KHONKY «BHM3», Ha)KaTb KHOIKY «BIPaBO», MPU STOM 3HAYCHHE
TEKyIllel yCTaBKM HAYyHET MHraTh. KHONKaMHU «BHU3» M «BBEpPX» BhIOpaTh HYKHOE 3HAUCHUE
JIOTTyCKa W TOATBEPAUTH BHIOOP Ha)kaTMEM KHOIKH «BIpaBoy». Uepe3 100 cex Ha MHIMKATOPE
ABTOMATUYECKH O0TOOpa3uTCs 0a30BBIN SKpaH U BBEICHHBIN Mapob Oy/IeT COpOIIIeH.

2.3.1.4 COpoc cueTunka HapabOOTKH Hacoca

Jns cOpoca cueTdunka HapaOOTKM Hacoca HEOOXOIMMO BOWTH B CEPBHUCHOE MEHIO,
KHOITKAMH «BBEPX» M «BHHU3» BBHIOPATH IYHKT COOTBETCTBYIOIIMII HY’)KHOMY Hacocy (AJ1s Hacoca
1 aT0 Oynet «Copoc Hapab. H1 >») u aBaXkapl HaXKaTh KHOIIKY «BIIPABOY.

2.3.1.5 Copoc mamsTi aBapuid

COpoc naMaTH aBapuii MPOU3BOAUTCS AHATOTHYHO COPOCY CUETUHMKA HApaOOTKH Hacoca.
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2.3.1.6 IlpocmoTp nmamsTH aBapuil

Jlis mpocMoTpa maMsATH HEOOXOAMMO BBIOpPATh HYXKHBIM MYyHKT MEHIO (Hampumep, JUis
npocmotpa aBapuii JIb — «ABapum JIb >») W Haxkarh KHOIKY «BIpaBoy». OnucaHue
oToOpaxaeMoil nHpopMaLuu pUBEEHO B TabmuIe 3.

2.3.2 TlepeueHb BO3MOXHBIX HEUCIIPABHOCTEN

[IepeueHb BO3MOXKHBIX HEMCIIPABHOCTEN NpUBeIeH B Tabnuie 18.

Tabmuma 18
Ornucanue Bo3mokHas npuunHa Ycrpanenue
Muaaukatop He MOICBEYUBAETCH, Ha ycrpoiicTBo HE mogaHO Tlonate Hanps>KEHUE TATAHUS
OTCYTCTBYET MHJUKAIIH HaNpsHKESHUE MUTaHMS
Hacocs! He BritogaroTcst 1. Hekonnuuumonnas nuratomasi | 1. Ilpusectu mapaMeTpsl ceTH B
CeTh HOpPMY WJIM U3MEHUTH YCTaBKU
W3NS
2. Pabora 3a0mokupoBaHa 2. IlpoBepuTh cOCTOSTHUE
MOCJIe OKOHYAHUS aBApUHHOTO |TaTYMKOB OaKa U 3aTeM
LUK BBIKITIOUNTH M BKJIIOUUTH H3/IEIIHE
3. ABapus HaCOCOB WU UX 3.YcTpaHuTh aBapuio
JTATYUKOB
4. bak mmycToi 4. CMUPHUTBCS
Hert cBsa3u no nocnenosarensHomy |1. Hapyiieno npoBoaHoe 1. BoccTaHOBUTE COCTMHECHHE
uHTepdeicy MOICOCTUHEHUE
2. HecooTBeTcTBUE MapaMeTpoB|2. BrICTaBUTH OIMHAKOBBIC
CBSI3M M3[IENIMS M KOMITBIOTEpa  |TapamMeTpsl
(xoHTpOIITEpA)

2.3.3 PexuMsbl paboThI

2.3.3.1 IlepekmtoueHue yepes 24 yaca

[Ipu orcyTcTBUM aBapwii HACOCHI MEPEKITIOYAIOTCS depe3 24 oTpabOTaHHBIX MOTOYAcA.
Takum 00pa3oM, TMocie BKIIOYEHHUS JAHHOTO PEKMMa IOKa MEpBbIM Hacoc HEe oTpaboraer 24
MOTO4YacCa, OH BBIIIOJHACT pOJIb OCHOBHOI'O HAcCcoOCa. HpI/I HGI[OCTaTO‘IHOI\/'I MMPOU3BOAUTCIIBHOCTHU
OCHOBHOIO Hacoca BKJIIOYaeTrcsi BTOpol Hacoc. [lpu CHMXEHUHM YpOBHA BTOPOM HACOC
BbIKITIOUaeTcs. [locnme Toro, kKak mMmepBbId HAacoc oTpaboran 24 MoTodaca poJib OCHOBHOTO
MEPEXOIUT KO BTOPOMY.

2.3.3.2 TloouepenHblii pexuM

PaGota B moouepenHOM pexuMe aHAIOTHYHA paboTe B peKUME TMEPEKITIOUeHHs uepe3 24
yaca. Pa3HuIa cCOCTOMT B TOM, YTO B IOOYEPEIHOM pEXKHME pOJIb HACOCOB (OCHOBHOM /
HEOCHOBHOI) MEHSETCS TIPH KaXKIOM BKJIFOUYCHUH HACOCOB. T.€., €CIIM NEPBBIM HACOC BKIIFOUMJIICS
U BBIKJIFOYUIICS, TO B CIEAYIOIINN pa3 BKIIOYUTCS YK€ BTOPOM HACOC U Tak jainee. Ecinu cHadana
BKJIIOUMIICA TIEPBBIN HAcoc, a 3aTreM (IpH JajbHeiIeM YBeTUYeHUH YPOBHS B 0ake) BTOPOM, TO
IIPU CHUKEHUH YPOBHS NEPBBIM OTKJIIOUUTCS TAK)KE NIEPBBIN HAcOC.

2.3.3.3 PexxuM ¢ pe3epBHBIM HACOCOM

IIpu orcyTcTBHM aBapuii pabOTaeT OCHOBHOM HAcoC, Pe3epBHBIM HACOC BKIIIOYAETCS
TOJBKO NpH mnepenosHeHuH Oaka. Ilpu aBapum OCHOBHOro Hacoca (Kak caMmoro, Tak M €ro
JaTYUKOB) OH BBIKJIIOYAETCS, BMECTO HEro BKIIOYAETCs pe3epBHBbIA. Ilpu ycTpanenuun aBapun
OCHOBHOT'O HACOCa PE3EPBHBINA HACOC BBIKIIIOYAETCS, M CHOBA BKJIIOYAETCS OCHOBHOM.
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2.3.3.4 PyuHOi1 pexxum

B nmanmHOM pexume paboTOii HACOCOB YIpaBISIET OMEpaTop CpeAcTBamu Imkada
ABTOMAaTUKH HACOCHOW CTaHIMK B 00XOI KOHTpOJIEpa, HO KOHTPOJUIEP MPOIOJIKAET
OTCJIC)KUBATh AaBAPUMHBIC CHUTyalMd. BKIIOUEHHME pEKMMa OCYLIECTBISECTCA PpPa3MbIKaHUEM
kiemM ABT u L, BeIKItOUeHHMEe — 3aMblkaHueM. Hanumuume kacaronuxcsi Hacoca aBapUHHBIX

CHUTYaIlMii CUTHAJIM3HUpYeTCs pene «ABapus Hx», 3TOT curnan MokeT OBITh HCIIOJIB30BAaH B CXEME
mkada s 6:10KkupoBKH paboThl Hacoca. IIpu BRIKIIIOUEHUH PYYHOTO pEXHMMa BKIIOYAETCS TOT
PEeKUM, KOTOpPBIH OBUT A0 BKIIOYEHHS (32 WCKIIOUCHHWEM IUCTAHIIMOHHOTO YIIpaBieHus). B
cilydae, ecli pyYHOH peXHuM ObUI BKIIIOUEH M3 PeXHMa JAMCTAHIIMOHHOTO YIpaBieHUs Oyaer
BKJIFOYEH TOT PEXXUM, KOTOPBIH OBUT 10 BKIIFOYCHHUS TUCTAHIIMOHHOTO YIPABICHHS.

2.3.3.5 [IucTaHIIMOHHOE yIpaBJIE€HUE HacocaMu

B nanHOM pexume yoaJleHHOMY ONEparopy MPEAOCTaBISAIOTCS — CIEAYIOIIne
BO3MOXKHOCTH:

* BRIOOpOYHOE BKJIIOYEHHE DPEKHMMa JUCTAHIIMOHHOTO YIPABIEHUS I KaKJOTO
Hacoca
® BKJIIOYCHHE U BBIKJIIFOYCHHIE HACOCOB;

B Tabmune 9.2 ommcaHbl perucTphl, 3aluchiBas IJaHHbIE B KOTOPBIE OCYIIECTBISETCS
TUCTAHIIMOHHOE yIIpaBlieHue. JJMCTaHIIMOHHOE YIIPaBIEHNUE MOXKET OBITh TOTHOCTHIO 3aIPEIICHO
B HacTpoiikax JIHK.

Jlis mpenoTBpalieHusl aBapUHBIX CHTYallMid JUCTAHIMOHHOE YTPAaBICHHS HACOCAMHU
MOXET OBITh 3a0JIOKUPOBAHO KOHTPOJUIEPOM B CIEAYIOIINX CIydasx:

® mpu MycTOM Oake HaCOCHI aBTOMAaTHYECKH BBIKIIIOYATCS,
® MpuU NEepernoHeHHOM— aBTOMaTHYECKH BKJIFOYATCS,
® eclli HacOC WJIM €ro JaTYMK HEHCIPaBHBI, TO BKJIIOYUTH HACOC HE YIaCTCSl.

Ecnmu mo kakoi-nubo mnpuymHe cpabarbiBaeT patduk nepenuBa (T.e. J1b4), 1o
aucTaHmoHHoe ympasieHue (/1Y) ¢ sroro mMomeHTa HaumHaeT HWrHopupoBaThesa. OHO HE
cOpachIBaeTcs, HO HE Yy4YUThIBaeTcsa B pabore KoHTposuiepa. [IpoMcxomuT 3amyck Bcex
JIOCTYITHBIX HACOCOB.

Ecnmu ypoBeHb B pesynbrare pabOThl HACOCOB OMYCTWIICS C IEPENMBa 0 BEPXHETO
HopManbHOTO (Haruuk JIb4 mepemien B He cpaboTaBilee COCTOSHUE), TO HAYMHAIOT MPOXOIUTH
koMaHb! J[Y Ha BKIIIOYEHHE HACOCOB, a KOMaH/Ibl HA OTKIFOUEHUE HTHOPUPYIOTCS.

Ecnu ypoBenr B mporiecce paboThl CHU3WICS emie (B He cpaboTaBIIeM COCTOSHUH
naruuku J1b4 u J1B3), To 61okupoBka J[Y cHuMaeTcs.

2.3.3.6 ABapus JaT4MKOB Hacoca

[Ipu K3 narumka Temmnepatyps! (cM. pucyHok 10) pabdora
Hacoca paspenieHa TpH TepernojHeHuu Oaka (ypOBEHb
KHUIKOCTH B 0Oake  TMpEBHIIAET  YpPOBEHb  «ABapus-
MeperoNHeHre») U B aBapuitHoM nukie. [lpu oOpeiBe narumka
BIaXXHOCTH (CcM. pucyHok 11) pabora Hacoca pasperieHa npu
nepenosHeHnu Oaka W B aBapuwitHoM mukie. Ecim B cucreme
IIPUCYTCTBYIOT [Ba Hacoca, TO B CIy4yae aBapUM OJHOIO M3
HAaCOCOB BTOPOM BKIJIIOYAETCS BMECTO NepBoro. Bkirouaercs
aBapuiiHasg curHanusauud. IIpousBomurTcss 3amuch aBapuu
Hacoca B MaMsTh aBapuil.

[Ipu meperpeBe (0OpbIBe) HaTdyMka TeMIeparypbl (CM.
pucyHok 12) Hacoc Bcerna BeikitoueH. [Ipu oOHapy>XKeHUH BOJIBI
(cm. pucyHok 13) Hacoc Bcerga BbikIto4YeH. [Ipu moHmkKeHHOM

Pucynok 12 Pucynoxk 13
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CONIPOTHUBIICHUH H30JALMU (CM. PUCYHOK 14) BKIIIOYEHHME Hacoca 3ampelnieHo. Brxirowaercs
aBapuiiHasi curHanu3anus. [ I[pon3BoauTcs 3anuch B aMsTh aBapHil.

2.3.3.7 ABapus naT4rKoB Oaka

[Ipu aBapum OJHOTO W3 JATUYMKOB WJIM MPH JIOTUYECKOW aBapuH, KOTAa
YpOBEeHb B 0ake BO3MOXKHO OINPEACITUTh ITOCTOBEPHO, HU3IEIHUE TPOIOIKACT
paboTarb Ha OCHOBAHMHU JaHHBIX, MOJY4a€MbIX OT OCTaBLIMXCS NaT4ukoB. [Ipu
3TOM Ha YPOBEHb OTOOpa)KaeTCs Ha MHTAIOUIeH muUKTorpamme Oaka. Bximrodaercs
aBapuiiHasi curHanu3anus. [I[pon3BoauTcs 3anuch B MaMsITh aBapHil.

[Ipu aBapum nByx u Ooyiee HaTYMKOB (YypOBEHb B 0Oake IJOCTOBEPHO OIPEACTUTH
HEBO3MOXXHO) H3JIEJIME BXOIWUT B aBapuiiHblii mukia. [Ipy »TOM Ha mnUKTOrpaMMe Oaka
otoOpakaeTcsi MEpPENoTHEHHE, HO MUTAeT TOJBKO «ColepkuMoe» Oaka. Ha momomHuTETHHOM
MoJIE MUTAET MUKTOTpaMMa aBapuitHOTO mukia (cM. tadbmuiy 3). PaGora B aBapuifHOM ITMKIIE
BBITJISITUT CIICAYIOIIUM 00pa3oM:

® IS IByX HAacOCOB - padota mo 0,5 4 monepeMeHHo, 4 1HUKIIa;
® IS OAMHOYHOTO Hacoca - 0,5 4 — pabota, 0,5 4 — nepepsiB, 4 MUKIIA.

[Tocne 4 uwukioB — paboTa HACOCOB OJOKUpPYETCs, Ha JOMNOJHUTEIHLHOM IIOJie
oroOpakaeTcss MUKTOrpaMma ONOKUPOBKH (cM. Tabnuiy 3). M3 aBapuitHOro IUKIA H3/AETHE
MOYKET OBITh BBIBEICHO TOJIHKO MYTEM BBIKIIOUEHUS U BKJIIOUEHUs nuTaHus. [Ipu HaxoxneHuun
U3MeNus B aBapuitHOM mukiie Oosee 0,5 yaca cUeTYMK aBapUWHBIX PEKUMOB YBEIHMYHUBACTCS HA

SIMHMUILY.

2.3.3.8 Agapus nuTarouiei cetu

[Ipn BbIXOAE HaNpsKEHHUsS MUTAIOIIEH CETH 3a MpEeAesbl I0Mycka (yCTaHABIMBAETCS B
MeHo «HacTpolikuy) paboTta HacocoB OokHpyeTcs. B mpoTokon aBapuii 3aHOCHUTCS cOOOIIeHNE
O aBapuu CCTU IO HAIPSKCHHUIO. Ecmun Hacocos TPU U MCHCC, Ha OOMOJHHUTCIBHOM II0JIC
oToOpakaeTcs THUKTOTpaMMa aBapum ceTd (cMm. Tabmumy 3). Bromrodaercs aBapuiiHas
curHanuzanus. KonuyecTBO KOHTPONIMPYEMBIX (a3 HampspKeHus (TpU WIM OJHA) 3aBUCHUT OT
YCTaHOBIICHHOTO THIA CETH: «Tpex(daszHas» WM «omHOoda3Has» (yCTaHABIMBACTCS B MEHIO
«Kondurypauusi»). Ilpu ycTaHOBIEHHOM THUIE CETH «Tpex(das3Hasp, TakKe KOHTPOIUPYETCS
nmocienoBarenbHOCTh (ha3. B ciyuae HeBepHO# mociemoBaTelbHOCTH (a3 paboTa HACOCOB
O10KUpYyeTCH.

2.3.3.9 3anepxka 00CTyKHBaHUS

[Ipu napabotke Hacoca 6osnee 720 4 (3HaYUEHUE MOXKET OBITH U3MEHEHO B B
MeHO «Kondurypanus») mocie npeaplIylmero OOCTyXKUBaHUS HAYMHACTCS
OTCYET 3aJIepPKKH 00cTyKruBaHUs. Ha momonmHuTEeI-HOM T0JIe Hacoca oToOpaka-
€TCsl MUKTOrpaMmMa 3aJIepKK1 00CTyKuBaHus (cM. pucyHoOK 15).Bxiarouaercs aBa-
puitHas curnammsanus. Ecnu 3agepxkka gocturia 50 9, TO OHA 3alUCHIBAETCS B Pucynox 15
nmaMsITh aBapvii COOTBETCTBYIOIIEero Hacoca. [locie mpoBeneHUsT 00CITy)KUBaHHUSI
HeoOXoauMO 3aUKCUPOBATh €ro BBIMOJHEHHE B MEHIO COOTBETCTBYIOIIETO
Hacoca.

2.3.4 CmeHa pe:XMMOB pabOThI

Bxmouenne pexxumoB: «Ilepexmouenue 24 uy», «Iloouepenusiity, «HapaboTkay MoxeT
OCYILIECTBIATHCS KaK Yepe3 MEHIO, TaK M JUCTAHIIMOHHO. BKitoueHHe peXuMOB 4Yepe3 MEHIO
OCYIIECTBIIIETCS CIIEAYIOIUM 00pa3oM: BbIOpaTh MYHKT MeHIO «Pexum pad», HaxkaThb KHOIKY
«BTPABOY, MPU ITOM TEKYIIUH PEKUM HAYMHAECT MHUTaTh. KHOMKaMu «BBEpX» M «BHU3Y» BBIOPATH
HY)KHBIM DPEXUM, MOATBEPIUTH BHIOOP HaKaTHEM KHOIKHU «BIpPaBo». BkitoueHue pexuMoB
JUCTAHIIMOHHO OCYIIECTBIISIETCS 3aMUChI0 HY)KHOTO 3HaueHus B peructp 90 (cm. tabmuiry 10).

Bxurouenne pyyHOro pekuma ocylecTBisieTcsi pasmbikanueM kiieMM ABT u L (Bxon

BKJIFOUCHHSI PyYHOTO PEXHUMA), TopodHee cMm. 11.2.3.3.4.
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Bxirouenne IHMCTaHIMOHHOIO YIPABJIEHUS OCYIIECTBIISETCS C MOMOILBIO perucrpa 59,
nofxpoOHee cM. Tabnuiry 9.2.

2.3.5 Mepsl 6e3011aCHOCTH TP UCTIOIB30BAaHUH

OBIIMI TTPOBOJ W3MIEJNS TOAKIIIOYAETCSI K HENUTPAJIM TTUTAIOLLIEN
CETU. OMNACHOCTBH TPU DKCIUIYATAIIMA W3JEJNSL TPEJACTABIISIOT LEIH,
HAXOJUSIIIMECS TIOJ] HATIPSDKEHWEM 220 B U 380 B, A TAK)KE LIEITH [TPOBEPKA
15610))5:101%1%8

2.3.6 PexomeHanuu mo NpuMEHEHHIO

Pexomenayemass cxemMa BKIIOUEHHUS WU3JENHS TpUBEIECHA Ha pHUCYHKe 16 (1emnw,
peaM3yIOle PYYHOM PpEKHUM YIPABICHUSA, HE I[IOKa3aHbl, KAK HE HMEIOLIHUE IPSIMOro
OTHOILIEHHUS K KOHTPOJLIEPY).
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Pucynok 16.1 TunoBas cxema noakiatoueHnust Hacoca k JIHK-4
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Pucynok 16.2 Cxema nogxirouenust Hacoca K JIHK-4 npu mycke
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Pucynoxk 16.3 Tunosas cxeMa NoK/ItOueHuUs ApeHaxHoro Hacoca k JIHK-4
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[Ipn mocraBke wu3Aenvs B HEM YCTAHOBJICH [UAMa30H JIOMYCTUMBIX MUTAIONINX
HanpspkeHuit 176-253 B (munyc 20...+15 %). [Ipu ycranoBke MensbIero nomycka (187-242 B) u
HECTAOMIILHOM HaNPsHKEHUH MUTAIONIEH CeTH BO3MOXKHBI YacThle OJIOKMPOBKU paOOTHI HACOCOB.
[Ipu ycraHOBKE OONBIIETO MOMMyCKa YMEHBIIIACTCS CTENIEHb 3aIUIIIEHHOCTH HACOCHOW CTaHIIUU
OT HEKOHJMIIMOHHON mwHTaromel cerd. Kpome Toro, mpu OOJBIIOM JIOMYyCKEe Ha MUTAIOIICe
HampsHKeHHE W 00pbIBE OJHOM W3 (ha3, Ha pabOTArOIEM HACcOCE 3aluTa OT Mmepekoca a3 MOKET
He cpaboraTh, T.K. Ha BBIBOJE HAcoca, COOTBETCTBYIOLEM oOopBaHHOW (aze, Oymer
NPUCYTCTBOBaTh HANpsDKEHUE, HaBEJCHHOE OT ABYyX JApyrux ¢(as3. B stom ciydae depes
HEKOTOpOE BpeMsi CpaboTaeT 3amuTa 1Mo neperpeBy Hacoca. Ilpum ycraHOBKE MaKCHMAalbHOTO

nomycka (154-275B) wu Tume cetm — «omHodazHas» JIHK ¢aktudeckn mepecraer
KOHTPOJHPOBATH MUTAIOIIYIO CETh.
W3nenue mpu  YCTAaHOBJICHHOM THUIE TIHTAIOUICH CceTH — «Tpex(daszHasy) HMeeT

BO3MOXKHOCTh TPEIOTBPATUTh IyCK ABHUTraTeist Hacoca B oOpaTHylo ctopoHy. /s peanusanuu
9TOI BO3MOXKHOCTH BBIBOJBI HAacoca, IMOAKIOYAaEMble K IHUTAIOMEH CEeTH [OJKHBI OBITh
mapkupoBaHbl ((pa3sr A, B, C) 1 MOHTaX 3JIEKTPHUECKONH CXEMbl HACOCHOW CTaHLIMHU JIOJHKEH
OCYIIECTBIIATHCA B COOTBETCTBUM C MApKUPOBKOW BBIBOJIOB HACOCOB, uTaroniei cetu u JITHK.
[Ipu ucnons3oBanuu copmectHo ¢ JIHK onHoro Hacoca, Hacoc noaxitouaercs kak HI.
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Jns nByxypoBHEBBIX JIb MUHHManbHOE KOIUYECTBO b, MOAKIIFOUaEMBbIX K U3IEIUIO JJISI
yIIpaBJICHUS JBYMsI HacocaMu paBHO ABYM (moakitodarorcs kak /b2 u [1B3), mis ynpasineHus
OJTHUM HacOCOM — OJuH (moakitodaercs kak J{b2).

Hnst ogHoypoBHEBBIX JIb MuHMManbHOE KoaruecTBO JIb, MOAKIIIOUaeMbIX K U3AETUIO IS
yIOpaBiIeHUs AByMsl HacocaMM paBHO TpeM (nmomkimtodarorca kak JIbl, JIb2 u JIB3), nns
yIpaBjieHUs] OMHUM HacocoM — pBa (momkmtouatorcs kak J[bl u JIb2). K HeucnonbpzyembiM
BXOZ[aM MOJKIII0YAIOTCS IEPEMBIUKH.

[Ipu wucnonp30BaHUKM HACOCOB 0€3 JaTYMKOB TeMIEpaTrypbl W (WJIH) BIAXHOCTH
YCTaHOBHTE JJII OTCYTCTBYIONUX NaTdyukoB TuM «Her» B MeHI0 «KoHpuryparums.

[Tpu ucnonp3oBaHUM ABYX U 0oJjiee HACOCOB BO3MOXKHBI TPU OCHOBHBIX pexuma paboThl:
norepeMeHHas paboTa co CMEHOM aKTUBHOTO Hacoca 4epe3 24 daca, morepeMeHHas paboTa co
CMEHOW aKTHMBHOTO Hacoca Mocie KaKJoro IMycKa, BIOOp aKTHMBHOIO HAacoca MO HaWMEHbIIEH
HapaboTke. B mepBoM ciydae paBHOMEPHO PacXOAyeTcs pecypc HAcoCOB IO MOTOYacaM, BO
BTOPOM — PaBHOMEPHO PACXOAYETCS PECYpPC HACOCOB IO KOJUYECTBY IMYCKOB. TpeTuil BapuaHT
oOecrieurBaeT BBIPABHHMBAaHUE pecypca B CydasX, KOrJa HAcOCHl MO KaKUM-TO MPHYWHAM
HaKOMWIK OOJbIION pa3der mo HapaboTke. Kpome Toro, mpu HEOOXOAMMOCTH, HACOCHI MOXXHO
Ha3HayaTb pE3CpBHBIMU. Pe3epBHBIM HACOC MOXKET BKJIIOUATbCA TOJIBKO IIPU aBapUHHBIX
cuTyanusx (aBapusi OCHOBHOTO Hacoca, MeperoHeHne 0aka).

Py4HO# pexuM MOXKET UCIIOTB30BaThCS sl IPOBEPKH HACOCOB MPHU MX O0CTYKIUBAHHH.

OOMOTKH IycKaTenieil HacOCOB ISl YMEHBIICHHS IOMEeX, BOSHUKAIOIINX B
MOMEHTBHl ~ TEpPEKIIIOUEHUs  IyCKaTelell  peKOMEHAyeTcs  LIyHTHUPOBATh b
RC-nienoukoit (cm. pucynok 17). ITapamerpsr RC-ienu 3aBUCST OT MOIIHOCTH
Harpy3ku. s myckarenei no 2-ro tunopasMepa mapamerpsl RC-nenu moryt R K
obITh cneayromumu: 39 Om 1 Bt; 0,01 mx® 630 B. [:l

. g
2.4 JledcTBUS B SKCTPEMAIIBHBIX YCIOBUAX

[Tpy BO3HUKHOBEHMH BO3TOpaHMs B MIKa(y yrnpaBieHHs WU MOMAJaHus B L.
HEro BOZBI CJIEYeT O0OECTOYHUTD U3/IEHE BHEITHUM PyOHUITHBHIKOM.

Pucynok 17
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3 TexHuveckoe 00CTyKUBaHUE

3.1 OOGmwue yka3aHus

TexHuueckoe O6CJIy)KI/IBaHI/I€ IMPOBOJAUTH OJHOBPECMCHHO C TCXHUYCCKUM

00cITy’)KMBaHUEM HACOCOB.

3.2 Mepsi O6e30macHOCTH
Bce paGoThl JOKHBI TPOBOAUTECS HA 00ECTOUCHHOM 000PY/IOBaHHH.
3.3 Tlopaaok TEXHUYECKOTO 00CITYKUBAHHS

[IponsBecTn BHEWIHUK OCMOTP HM3IEIUA. YIAJIUTh NbUIb C KIEMM C HNOMOIIBI KHUCTH.

O4uCTUTH KOPIYC U3AENIHS OT 3arps3HEHUN C MOMONIBIO BJIAKHOW BETOIIM CMOYEHHOW BOMOM.
IIpuMeHeHne arpecCUBHBIX JKUIAKOCTEH He Jomyckaercs. [IpoBepuTh HaneKHOCTh KpEIICHUS
MPOBOJIOB B U3JICIIVH.

4 Tekywmuii peMOHT

Crnrcok HeucnpaBHOCTEH, KOTOPbIE MOTYT OBITh YCTpaHEHbI B MpOLecce IKCIUTyaTalllu,

npuBeqeH B Tabmume 18. Ilo ocCTanbHBIM HEHWCHPABHOCTSIM CIEAyeT oOpamiarhbCs Ha
NPEANPUATHE-U3TOTOBATEb.

5 XpaHnenue
XpaHeHue U3JeNus JOJDKHO OCYIIECTBIISATHCS B TPAHCIIOPTHOH Tape.
5.1 VYcnoBus xpaHeHus

XpaHEHHUE MOXKET OCYIIECTBIISITHCS B CIACAYIOIINX YCIOBUSIX:

B OTAaIUIMBAa€MbIX MOMEIICHUSAX NpH Temmeparype Bo3ayxa oT 5 °C mo 40 °C wu
OoTHOCUTENIbHOU BiaxkHOCTH 110 80 % mpu Temnepatype 25 °C 6e3 KOHICHC AU BIIATH;

B HEOTAIUIMBAEMBIX MOMEIIEHUAX MpU TemmepaTtype Bozayxa oT MuHyc 30 °C no 50 °C u
OTHOCHUTEIBLHON BiIakHOCTH 10 90 % 0€e3 KOHAEHC AN BJIary.

B Bo3myxe He HOKHO OBITh KUCIOTHBIX, IIETOYHBIX U IPYTUX arpeCCUBHBIX PUMECEH U

TOKOMPOBOJIAIIEH MBLIH.
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6 TpancnopTupoBaHUE

YnakoBaHHBIE W3JIEAUS JTONMYCKAETCA TPAHCIOPTHPOBATH B 3aKPBITBIX TPAHCHOPTHBIX
CpeacTBax B COOTBETCTBHUM €  MpaBUJIaMU  II€PEBO30K, JCHCTBYIOIIMMH  Ha
COOTBETCTBYIOILIEM BUJIE TPAHCIIOPTA.

[locne TpaHCHOPTHPOBAHUS B YCIOBUAX OTPULATEIBHBIX TEMIIEpaTyp HU3JEIUs Mepen
pacrakoBbIBAHUEM JOJDKHBI OBITh BBIJIEpKAHbI HE MEHEE JBYX CYTOK B HOPMAJIbHBIX
YCIIOBHSIX.

[Torpy3ka u BbIrpy3Ka yNmakOBaHHBIX M3AEIUMN JOJKHBI IPOBOJUTHCS B COOTBETCTBUU C
HAJNUCSIMH U 3HAKaMM, HAHECEHHBIMU HAa TPAHCHOPTHOM Tape. Bo Bpems morpy3o4Ho-
pa3rpy304HbBIX pabOT U TPAHCIIOPTUPOBAHMS U3ETHS B TPAHCIIOPTHOW Tape HE JTOJDKHBI
MOJIBEPTaThCs PE3KUM yAapaM U BO3JIEHCTBUIO aTMOC(EPHBIX OCATKOB.

PaccranoBKka M KpenjieHHE YNAKOBAHHBIX M3JENNUNA B TPAHCIIOPTHBIX CPEACTBAX JOJKHBI
o0ecreunBaTh MX YCTOWYMBOE IIOJIOKEHHME, HCKII0YaThb BO3MOXXHOCTb CMEIICHUS U
yaapoB.
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7 Yrunnzanusg

[Tocne okoHuYaHUsS CpOKa HKCIUTyaTallMd H3JEJNHEe HE MPEACTaBISET OMACHOCTU IS
KHU3HU, 3J0POBbs JIIOJIEH WK OKpYyXkarolen cpenbl. TpeOoBaHUs MO YTUIN3ALUU OTCYTCTBYIOT.
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[MPUJIOXXEHHUE 1. [Tpumep HacTpoiiku muo3a Modbus

Honyctum, JHK-4 ynopaBnsger HAcOCHOM CTAaHIMEH C  YETBHIPbMS  HAacOCaMH
o0opynoBaHHBIMEH ycTpoiicTBamu 1naBHoro mycka (YIIII) tuma Altistart48. TpeOyercs
cobupate uHpopmaruio o padore YIIII n aBurareneit mo mocieaoBaTebHOMY HUHTEpdEHCY ¢
npotokosiom Modbus.

W3 noxyMeHTanuu U3roTOBUTENS U3BECTHBI ITapaMeTphl CBsi3u y Altistart48:

* IIpotokon: Modbus-RTU.

* Anpec ycrpoiictBa: 1..31. Aapeca 0, 126, 127 ucnonb3yloTcs Kak CIIyKeOHbIC W B
paccMaTpuBaeMOM Ciydae HE JOJKHBI yCTaHaBIMBaTbcs HU B HacTpoiikax IHK Hu B
HacTpoiikax Altistart.

* Ckopocts oomena: 4800, 9600, 19200 GuT/c.

* @opwmar: 801, 8EI, 8nl, 8n2.

* TlomnepxxuBaeMblie GyHKIIMU MTpOTOKoJa: 3, 4, 6, 16, 65.

* Urenue-3anuck He 6osiee 30 perucTpoB 3a OJIUH pa3.

* Anpecauus peructpoB B JokyMeHTauuu YIIII HaunHaercs ¢ Hyas.

B nannom ciydae, YIIII 1omkHBI UMETH CIAEAYIONIAE HACTPOUKHU CBSI3H:

Altistart48 Nel
[Tapametp 3HaueHHUE
COP > Add 1
COP > tbr 192
COP > FOr 8EI
Altistart48 No2
[Tapamerp 3HayeHue
COP > Add 2
COP > tbr 192
COP > FOr 8EI
Altistart48 Ne3
[TapameTtp 3HaueHue
COP > Add 3
COP > tbr 192
COP > FOr 8E1
Altistart48 Ne4
[TapameTtp 3HaueHue
COP > Add 4
COP > tbr 192
COP > FOr 8El
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Hcxonst u3 atoro, Hactpoiiku JIHK-4 10mKHBI OBITh CIICAYIOIIMMHU:

[TapameTtp 3HaueHune
Hacrpoiixu > Csizb > Com2.CKopocTh 19200
Hacrpoiixu > Cpsi3p > Com2.Dopmar 8E1
Hacrpoiiku > Cs3p > Com2.IIpoTokon RTU Master
HacTtpoiiku > CBsa3p > lllmro3.YcTpoiictBa > Yerp.1 aapec 1
Hactpoiiku > Css3p > 1llmio03.YcTpoiictBa > Yerp.1l dyHKIHH 3,4,6,16
Hacrpoiiku > Cps3pb > 1lln103. Y cTpoiicTBa > Yctp.2 aapec 2
Hactpoiiku > Cssi3b > Llnr03. YcTpoiicTBa > Yerp.2 QyHKIMK 3,4,6,16
Hactpotiku > Csasp > [mr03.YceTpoiicTBa > Yerp.3 aapec 3
Hactpoiiku > Css3p > 1mr03.YcTpoiicta > Ycrp.3 GyHKIMH 3,4,6,16
Hacrpoiixu > Cas3b > 11mr03. Y cTpoiicTBa > Yctp.4 aapec 4
Hactpoiiku > Css3p > 1mr03.YcTpoiictBa > Ycrp.4 GyHKIUH 3,4,6,16

Crrcok coniepskanux mojie3nyro nahopmainio peructpoB Altistart48:

Anpec | Ha3Banue Hasnauenue

W400 CMD | Peructp xomanj. [1o3BosieT, B 4aCTHOCTH, cOpachIBaTh aBapHH

W458 ETA |Cnoso cocrosiaus. Ilo3Bonsier onpenenuts Tekyuee coctosuue YIIII, B
YaCTHOCTH, NEPEXOJ B OTKIKOYEHHOE COCTOSHHE OTKIKOYEHUE H3-3a
aBapuil.

W459 ETI PacmmpenHoe cl10BO COCTOSIHUS.

W460 ETI2 | PacmmpeHHO€ CIOBO COCTOSHUS 2.

W4062 LCR | Tok nBuratens

W4064 THR  |Harpes nBurarens, % oT HOMUHaja

W4066 IOL CocrosiHue JUCKPETHBIX BXOJ0B U BhIXx0A0B YIIII

W4067 COS [Cosd

W4068 RNT | HapaGoTka aBuratenst ¢ MOMEHTa cOpoca (MOTOYacChl)

w4073 LPR AXTHBHAS MOIITHOCTh, KBT

w4200 LFT Kopa mocnenneit apapuu

w4203 DP1 [Ipotokon aBapuil. 3anucsk 1. Kon aBapuu.

w4204 HD1 | IIporokoun aBapuii. 3anuck 1. Bpemsi BOSHUKHOBEHHSI aBapuu B MOTOYAacax

W4206 DP2 [Iporokon aBapuii. 3anuce 2. Koa aBapun.

w4207 HD2  |IIporokous aBapuii. 3anuck 2. Bpemsi BOSHUKHOBEHHSI aBapuH B MOTOYAcax

w4209 DP3 [Iporokon aBapuit. 3anucsk 3. Kox aBapuu.

W4210 HD3 | [Iporokon aBapuii. 3anuck 3. Bpemsi BOSHUKHOBEHHUSI aBapHH B MOTOYACax

W4212 DP4 [Iporokoxa apapuii. 3anuck 4. Koa aBapuu.

W4213 HD4 | IIporokous aBapuii. 3anuch 4. Bpemsi BOSHUKHOBEHHSI aBapuu B MOTOYacax

W4215 DP5 [Iporokon aBapuil. 3anuck 5. Kon aBapuu.

W4216 HD5 | IIporokon aBapuii. 3anuce 5. BpeMsi BOSHUKHOBEHUS aBapHH B MOTOYACAX

Wcxonst u3 3Toro, HacTpoku peructpoB nuio3a JIHK-4 nomkHbl ObITh CIIETYIONIMMHU:

Peructp YcTpoiicTBO Peructp ycrpoiicTBa Hoctyn
2001 1 401 RW
2002 1 459 R
2003 1 460 R
2004 1 461 R
2005 1 4063 R
2006 1 4065 R
2007 1 4067 R
2008 1 4068 R
2009 1 4069 R
2010 1 4074 R
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Peructp YcerpoiicTBo Peructp ycrpoiictBa Hoctyn
2011 1 4201 R
2012 1 4204 R
2013 1 4205 R
2014 1 4207 R
2015 1 4208 R
2016 1 4210 R
2017 1 4211 R
2018 1 4213 R
2019 1 4214 R
2020 1 4216 R
2021 1 4217 R
2022 2 401 RW
2023 2 459 R
2024 2 460 R
2025 2 461 R
2026 2 4063 R
2027 2 4065 R
2028 2 4067 R
2029 2 4068 R
2030 2 4069 R
2031 2 4074 R
2032 2 4201 R
2033 2 4204 R
2034 2 4205 R
2035 2 4207 R
2036 2 4208 R
2037 2 4210 R
2038 2 4211 R
2039 2 4213 R
2040 2 4214 R
2041 2 4216 R
2042 2 4217 R
2043 3 401 RW
2044 3 459 R
2045 3 460 R
2046 3 461 R
2047 3 4063 R
2048 3 4065 R
2049 3 4067 R
2050 3 4068 R
2051 3 4069 R
2052 3 4074 R
2053 3 4201 R
2054 3 4204 R
2055 3 4205 R
2056 3 4207 R
2057 3 4208 R
2058 3 4210 R
2059 3 4211 R
2060 3 4213 R
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Peructp YceTpoicTBO Peructp ycrpoiictBa Hoctyn
2061 3 4214 R
2062 3 4216 R
2063 3 4217 R
2064 4 401 RW
2065 4 459 R
2066 4 460 R
2067 4 461 R
2068 4 4063 R
2069 4 4065 R
2070 4 4067 R
2071 4 4068 R
2072 4 4069 R
2073 4 4074 R
2074 4 4201 R
2075 4 4204 R
2076 4 4205 R
2077 4 4207 R
2078 4 4208 R
2079 4 4210 R
2080 4 4211 R
2081 4 4213 R
2082 4 4214 R
2083 4 4216 R
2084 4 4217 R

[Ipu ykazanubeix HacTtpoiikax JIHK-4 Oyaer HempepbIBHO ONpamMBaTh COCTOSHHE
geThipex nojakimoueHHBIX K mopty Com?2 VYIIII. Cuutath Bcio cobpannyro JIHK unbopmaruio
BEpXHUH ypOBEHb CMOXKET uepe3 Coml oHUM 3ampoCcoM, UCTIONB3Ys (PYHKITHIO 3 MPOTOKOJIA CO
craptoBbIM agpecoM 2001 («1ornyecknum») U KOIMYECTBOM CUUTHIBAEMBIX PETUCTPOB 84.

Honyctum, ansg >QQPEeKTUBHOTO HCIOJIB30BaHUS KaHaja CBA3M, B 3TOT K€ 3ampoc
TpeOyeTcst BKIIOYNTHh HHpopMaIuio o coctostanu camoro JIHK. Hactpoiiku perucTpos muio3a B
3TOM CJIy4ae MOTYT OBbITh CIEAYIOIIUMHU:

Peructp YcerpoiicTBo Peructp ycrpoiictsa Hoctyn
2085 0 4 R
2086 0 5 R
2087 0 9 R
2088 0 10 R
2089 0 11 R
2090 0 13 R
2091 0 14 R
2092 0 15 R
2093 0 16 R
2094 0 17 R
2095 0 18 R
2096 0 19 R
2097 0 20 R
2098 0 21 R
2099 0 22 R
2100 0 23 R
2101 0 28 R
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Peructp YcerpoiicTBo Peructp ycrpoiictBa Hoctyn
2102 0 29 R
2103 0 30 R
2104 0 31 R
2105 0 36 R
2106 0 43 R
2107 0 39 R
2108 0 40 R
2109 0 41 R
2110 0 42 R
2111 0 932 R
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[TPUJIOXKEHUE 2. Ytenue noka3zaHuii TOKOB ¢ HEKOTOPBIX YCTPOMCTB

YcrpoiicTBo Macutab TOKoB [Todazusie VYcpenHeHHble Anpeca
MOKa3aHUs NOKa3aHus PETUCTPOB TOKOB
B YCTPOMCTBE

VY31-7 1,5-15A | Amnepsi x10 + — 10,11, 12
V3/-7 6,3-63A
V31-7 30-300A | Amnepsl x1 + — 10, 11,12
V3/1-7 40-400A
V3/11-11 1,0-10A | Amnepsr x10 + — 42,43, 44
V31-11 8,4-84A
V3/1-11 50-500A | Amnepsr x1 — 42,43, 44
Altistart22 Awmmnepsl x1 — 258, 259, 260
Altistart48 Awmrepsr x10 — + 4063
Instart SSI Amrnepsl x1 — + 12290
Emotron MSF 2.0 | Amnepst x10 + + 20,21,22; 19%*

*Input Registers, He00X0IMMO UCIOJIB30BaTh QyHKIHIO 4 MpoTokosia Modbus.

61




