EAL wilo

IHACIIOPT

[Tpubop ynpaBieHusi, KOHTPOJISA U 3aLUTHl HACOCOB

SK-712
(d — sd — ss)

Buumanue! B nporpammHoe o0ecnieyenue
BHECEHbI 3HAYUTE/IbHbIE H3MEHEeHUs

(5.2.0 — A)

wi

lo



SK-71 : | wilo
P ofi npuGOp ynp // &
712
o] o _
th A
G H; ~
(e ao||Cmead
[ H ~
® A ® A O
»20||lCmead
| ON
o \\
\ 1

Puc. 2 BuemHuii Bug npudbopa

-5-

[Moncoenuuenne npudopor SK-712/d, SK-712/ss:

L2 L3 N PE

3~380V /50 Hz

[Moncoenunenue npudopos SK-712/sd:

200 Xn

(D) |u1|v1|w1|w2|u2lv2lprc|m|

[oat]
T & o]

90

@
g
L1L2 L3 N PE
~380V /50 Hz

=

=}

-

o

gt

i3 o BN
H

NO|CC|NC| NO|CC | NC|

IN@ h B 7
'-':1-5} ING|INT[IN2| IN3] IN4 IN5‘1|.'n \

0B B BB BEH
plo|o|e|e|epa

Bl <.

B
=
-]
]
]
o]
Gl

=5

]

Puc. 3 HOI[COCI[I/IHGHI/ISI CCTCBBIX KOHTAKTOB U KIICMMHBIX KOJIOJOK

-6-



1. O01mue moJs10KeHUA

Hacrosimuii macnmopr BKJIK4YaeT B cedsl MHCTPYKIHIO N0 MOHTAXKY, IIyCKY H
PYKOBOICTBO MO JKCIUTyaTanud Ha mpudop ympasijenusi SK-712 (manee mo
TeKCTy Mpu0op) U COOTBETCTBYET MPOrpaMMHOMY oGecriedyeHuro Bepcun 5.2.0.
MoHTa:k M BBOJ B J3KCIUIyaTallMI0 pa3pemiaercsi NPOU3BOAUTL TOJBLKO
KBaJU(HUIHPOBAHHBIM clienHaIncTam!

[Tpubop ympasieHus, KOHTPoOJsA WM 3amuThl HacocoB SK-712 npepnasHadeH ais
yIpaBJIeHUS] MHOTOHACOCHBIMH YCTaHOBKAMU B CIEAYIOIUX CUCTEMAX:

CHUCTEMBI HUPKYJIIAINNA

CHUCTCMBI ITOBBINICHUA TaBJICHUSA
CHUCTEMBI BOOTOOTBCACHUA

CHUCTEMBI C BHEIITHUM YIIPABJICHHUEM

SK -712/x-n-p /z1..zN

X - CxeéMa nmycka:

d - mpsimoii myck

sd - myck «3Be3/1a-TPEyroJIbHUK»

$s - ¢ ycTpoiicTBammu.IuIaBHOTrO mmycka (YIIII)

N - KOJI-BO HACOCOB:

ot 1 10 6 HacocoB

P — MOLIIHOCTH (TOK) Hacoca:

ot 0,37 kBT

z1..zN - nonosHuTebuble onuuu: | Hanpumep: T1, T2, SM, AV, M2, PT u npyrue

Cpenusisi HapaboTka mpubopa Ha otka3 - He MeHee 40000 u. CpemnHuit cpok
cirykObl ipubopa - He MeHee 5 JIeT.

[Mpubop HEe COAEPKUT B CBOCH KOHCTPYKIIMH MATEPUATOB OMACHBIX IS
OKpYXKaIOlIeH Cpellbl U 370POBbsl YeJIOBEKa U HE TPeOyeT CHEeHUAbHBIX Mep MpH
yTUIIN3AINH.

OcHoBHbIe pyHKIUH npUOOpa:

AaBTOMATHYECKUI U PYIHOU PEKUM pabOTHI HACOCOB

[IPOTPAMMHO 33JjaBacMble IapaMeTpbl HACOCOB, YPOBHEH, AABJICHUHN U

JpYrUx IMapaMeTPOB CHUCTEMBI

0TOoOpakeHHEe TEXHOJIOITMYECKUX TapaMeTPOB BO BpeMsI PaOOThI CUCTEMBI
CUTHAJIM3alKs HEMCIIPaBHOCTH C 0TOOpakKEHHEM Ko/ia

TIOJIKJIIOYEHHUE PE3EPBHBIX HACOCOB ITPU BBIXOJIE U3 CTPOS PadOTAIOLINX
LUKJINYECKOE MEPEKITIOYSHNE HACOCOB JUIsl 00eCTIeYeHUs] pAaBHOMEPHOT'0 U3HOCA
MTOJIKITFOYEHHUE K paboTe MUKOBBIX HACOCOB IO BHEITHIUM CHUTHAJIAM
mapaMeTpruiecKas TOKOBas 3alIUTa C OTOOPaXCHUEM TOKa KaKIOTO IBUTATEIIS
3allMTa JBUTATENell OT meperpesa ¢ ucnoib3oBanuemM KkoHtakra PTC/WSK
3al(UTa ABUTaTeNlel ¢ HCII0JIb30BAHUEM KOHTAKTHOTO 1aTYMKa BJIAXKHOCTH
KOHTPOJIb YPOBHS T10 TOTUIaBKaM (70 5 IMIT.)

KOHTPOJIb OIIMOOYHOT0 CpabaThIBaHMs TOIJIABKOB

BO3MOHOCTb paOOTHI C aHAJIOTOBBIMHU JAaTYMKaMU 4-20MA

JIUCTAHIIMOHHOE OTKIIIOUEHHE

BBIXOJIbI HA BHEIIHEE YCTPOMCTBO CUTHAIM3AINY WK cOOpa HHPOPMALIUU
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2. Mepsl 0e30macHOCTH

Hacrosimass MHCTPYKIHSI 1O MOHT&Xy W OIKCIUTyaTalldd COIEPYKHUT OCHOBHBIC
YKa3aHusd, KOTOPLIC JOJIKHBI CO6J'IIOI[aTI)CH Ipu MOHTAXE M OKCIIyaTalluu
npubopa. OnHa 00s3aTeNbHO JOJKHA OBITH HM3y4YCHAa AJIEKTPOMOHTEPOM,
00CTy)KHBAIOIIMM TIEPCOHATIOM, a TaKXe CaMHM Monb3oBaTeneM. HeobGxoaumo
BBIMOJIHATh HE TOJBKO T€ TPeOOBaHUs MO 0E30MACHOCTH, KOTOPHIE H3JI0KEHBI B
9TOM pasjielie, HO U Te, KOTOPbIe UMEIOTCS B CICAYIOIINX pa3jesax.

Cienyer 006s3aTeIbHO COOIIOIATL Mepbl 0€30MAaCHOCTH, NpPHUBEIEHHbIE B
HHCTPYKIHUSX M0 MOHTAXKY M IKCILIyaTANMH MOIKJIH0YaeMbIX HACOCOB!

2.1 3HakM B HHCTPYKIMH N0 MOHTAXKY U IKCILIyaTALUM

3HaK IpexynpexxaeHus 00 3IEKTPUIECKOM HAITPSKCHUH:

Ha TtpeGoBanus mo ©6e30MacHOCTH, HECOOI0IeHIE
KOTOPBIX BEJET K IOJIOMKE NMPpHOOpa ¥ HApYLIEHHIO €ro
(YHKIMHA, YKa3bIBaeT 3HAK:

BHumaHue!

2.2 KBanudukanus 00cIyKUBAIONIET0 MEPCOHAIA

Jns  MOHTaXHBIX paboT MepcoHan JOJKEH WMETh COOTBETCTBYIOIIYIO
KBTH(UKALINIO.

DJIeKTPUYECKOe TOAKIIOUEHUE pa3peliaeTcsi IPOU3BOJUTH 3JIEKTPOMOHTEPY,
HUMEIOILIEMY  JONYCK  COOTBETCTBYIOLIETO  MECTHOTO  JHEpProcHab»kKarolero
NPENIPHUATHS, COTTIACHO JeHCTBYIOIINM IIPABHIIaM.

2.3 IocaeacTBusi HECOOI0ICHHSI TEXHUKH 0€30M1aCHOCTH

HecoOnmronenne TeXHUKM O€30IMACHOCTH MOXET IIOBJIEYhL 3a COOOH TSKENIBIE
MOCIEACTBUSL ISl 4eloBeKa, AJsl mpubopa W JUisd TOAKIIOYAEMBIX HACOCOB.
HecoOnronenne ykazaHuii 1o 0€30MacHOCTH BelET K IOTEPE BCSKUX IpaB Ha
BO3MEIIEHHE yIepoa.
Bo3MoxHbIe OCaEACTBUA:

e  BO3HHMKHOBEHHE HECUACTHBIX CIy4aeB BCJIEJCTBHE ODIEKTPHUYECKOTO H

MEXaHUYECKOTO BO3JICHCTBHS;
e  HapyuieHue (GYHKIMH prOOopa;
e  HapyuieHue HYHKIMIA HACOCOB.

2.4 Yxka3zanus nmo 0e30MacHOCTH JJIA MOJIb30BATEIA

Jns mpenoTBpalleHusi HECHaCTHBIX CIIy4aeB HEOOXOAMMO CTPOro CoOJIoaaTh
obmue TpeGoBaHMS 10 0E30IMacHOCTH U TPeOOBaHUS, M3JIOKEHHBIE B HACTOSILIECH
HWHCTPYKIHH.

[Ipu pabore ¢ mpuOOPOM HEOOXOINMO HCKIIOYHTH BO3MOXKHOCTH MOPAKCHHS
IEKTPUIECKIM TOKOM.

3ANIPEIIEHO BckphITHE NPpHOOpa NMOJIb30BaTEIEM!

B cmoysae HeoOXoaMMOCTH, HpH pPEMOHTE Ipubopa WIM NPH H3MEHCHHUHU
IEKTPUYECKOT0 TOJKIIOUECHUS, BCKPBITHE MPHOOpa paspenraercs MPOU3BOAUTH
TOJIBKO MEPCOHAITY, IMEIOIEMY COOTBETCTBYIOLILYIO KBATU(UKALHIO.
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3. TpancnopTpoOBKA M XpaHEeHHE

[TpubGops!l TpaHCHOPTHUPYIOT BCEMH BHIAMH KPBITBIX TPAaHCIIOPTHBIX CPEACTB U
IpaBWIaMU IIE€PEBO3KU IPY30B, JIEHCTBYIOIIMMU HA KaXIOM BHUJE TPAHCIOPTA.
VYcnoBusi XpaneHus mnpuOopoB 1o ycioBusM xpanenus 2 IT'OCT 15150.
PacnakoBKy anmapaToB, HaXOAMBINMXCA IIPH OTPUIATEIbHBIX TeMIEpaTypax,
HEOOXOJUMO IPOU3BOJAMTH B OTAIUIMBAEMOM IIOMEILECHUM, IPEIBAPUTEILHO
BBIIEPAKAB €r0 B HOPMAJIbHBIX KIMMAaTUYECKUX YCIOBHAX B TeUCHUE He MeHee 12 4.

Ilpu nomydyeHnu mpubOpa CIEAYET IPOBEPUTH HAIMYHE BO3MOMKHBIX BHELIHHMX

NOBPEXCHUH, MOJY4eHHBIX B Hpolecce TpaHcnopTupoBku. [Ipu oOHapykeHHH

HOBpe)KZ[eHI/Iﬁ CICAYCT MNpCAbABUTL HNPETCH3NU TpaHCHOpTHOﬁ KOMIIAaHUU B

COTJIACOBAHHBIE CPOKH.

IpuGop XpaHuTL B CYXOM MecCTe, 3alIMIIATL OT

BHumaHue ! | \exannuecknx NOBPEXKICHUI u BO3IENCTBHIA
OKpY KarouIei cpeanbl (BLICOKAs/HU3KAsl TEMIIEPAaTypa U Ap)

4. O0beM NMOCTABKH

- mpubop ynpaBiieHHs, KOHTPOJIS M 3aIIUThl HacocoB SK-712 - 1 mr.
- pydka pyOMIbHHKA - 1.
- TepexXOIHUK pydYKd pyOMIbHUKA - 1 mr.
- KJIFOY OT JIBEepH mpudopa - 1 mr.
- KOMIUIEKT r€épMOBBOJIOB (IIPH HAJIMYNH) - 1 .
- TacmopT - 1 m.

5. Onucanue npudopa
5.1 Buyrpennmnii Bua npudopa (puc. 1)
BHyTpn mpubopa pacroyioKeHBI CleIyIoNIUe 3JeMEHThl M KIEMMHBIE KOJIOJKU
(pacmnono)keHne W KOJMYECTBO AJIEMEHTOB 3aBHCHT OT KOHKPETHOTO HMCIOIHECHUS
prOopa U KOTUIECTBA KaHAJIOB):
1. O6mmit konTpoiep cuctemsl (KC) - 0U1 — pacnonoxeH Ha aBepr
2. Kontpomnepst HacocoB (KH) —nU1, rne n — Homep KH ot 1 10 6.
Kaxxmprit koHTpOJUIEp Hacoca MMEET aBaPHHUHBIA MEPEeKITIoYaTeh PYIHOTO
MycKa Hacoca B 00xoj KoHTpoiuiepa. Buumanue! B aBapuitHOM pexnme
PYYHOrO IycKa BCE 3allMThl Hacoca, olecredynBacMble KOHTPOJUIEPOM
oTKJI0OYalTcsl!  BximrouaTs  aBapuifHBIH — pEeXXHUM  PYYHOTO  ITycKa
pasperaercs TOJIBKO M0JI OTBETCTBEHHOCTh OOCITY>KUBAIOLIETO MepcoHaja B
Cilyyae BO3HHKHOBEHHMSI HEUCIIPABHOCTEH B YIIPABIISIOIIEH JIEKTPOHUKE JUIs
6e301macHOCTH CHAaOXKEeHUSI CUCTEMBI. [IpH 3TOM COOTBETCTBYIOLIMH Hacoc
OyzeT paboTaTh CaMOCTOSITENBEHO POIOIIKUTELHOE BPEMSI.
rg,l - aBTOMAaTHYECKUH peXKUM — HOPMAJIBHBIN pEXUM pabOTHI Hacoca

@ - aBapHUIHBIA PEXKHIM PYIHOTO ITycKa Hacoca (0e3 3aiuT)

3. ABTtoMmartsl (IpeIOXpaHUTENN) HacocoB - nQ1,
T/ie 1 — HOMEp COOTBETCTBYIOIIETO Hacoca OT 1 10 6

4. KonHTakTopbl HacocoB - nKX, rae n — HOMep COOTBETCTB.Hacoca oT 1 1o 6;
X — TIOPSIIKOBBIN HOMEP KOHTAKTOpa B IPYIIIE 3TOr0 Hacoca
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5. OcHOBHOI1 ceTeBoll pyOMIBHUK (BO3MOXKHO ¢ mpegoxpanuremsiMu) — 0Q1
(MOXeT OTCYTCTBOBATh)

6. Ycrpoiictsa aBHoro mycka (Y1) nacocos - nU2 (st mpu6opos ¢ YIIIT)
I7ie h — HOMep COOTBETCTB. Hacoca oT 1 1o 6.

7. ABromar (mpenoxpaHuTenb) BeHTWIATOpoB — F1 (mis mpubopoB c
BEHTWJIITOPAMH).

X0 - KnemMHast KoJiogka IS IOACOSAUMHEHHS BHEIIHHUX JAaTYUKOB U
CHUTHAJTU3aINH.

Xn- KilemMmHast Konoaka JJisl MOACOCIUHEHHS HAacoca n, TAe N — HOMEp
COOTBETCTBYIOIIETO Hacoca oT 1 110 6.

5.2 Buemnuii Buja npudopa (puc. 2)
Ha nmmeBoit manenn nmpubopa pacroNoKeHbl CIeIyIOIHe OPTaHbl YIPABICHUS H
HWHAWKATOPHL:
1. Pyuka 0CHOBHOIO ceTeBOro pyom/JbHHKA.
Ocy1iecTBIseT pyuyHOE BKJIIOUEHHE U BBIKIIOUEHHE Bcero mnpubopa. Eciun
o0mmii ceTeBOil PYOMIBHHK OTCYTCTBYET, TO Ha JIMIIEBOM IaHEIH
HaxXoJATCS ~ PYYKH  BKJIIOYCHHUS/BBIKIIOYEHHS ~ aBTOMAaroB WK
BBIKJTIOUATENIEH KaX10T0 Hacoca OTAEIBHO.
2. Knasuatypa.
OcymiecTBIseT MPOrpaMMHPOBaHUE TPHOOpa, MEPEKITIOYCHHE U BEIOOP
3HAYCHUH ITapaMeTPOB CHCTEMBI.
<+>unu <-> - U3MEHEHHUE l1apaMeTpa U €ero 3HaAYEHUS.;

v’ -<Enter> - BEIGOp HapaMeTpa WIH BBOJ HOBOTO 3HAUCHIIS

X - <Esc> - OTMEHa HOBOIo 3HA4YE€HHUs IapaMeTpa M BO3BpaT K
paHee YCTAHOBJIIEHHOMY 3HAUEHUI0 WU BO3BpaT K
BBIOOpY MapameTpa;

<Esc>+<Enter> - BX0Jl/BbIX0/l B P&KHM IPOrPaMMHUPOBaHHSL.

3. Ilundposoii uHIUKATOP.

OrobpakaeT HHGOPMAITHIO O TTAPAMETPAX CHCTEMBI.

4. Knasuina u cCBeTOAMOA PYYHOI0 Pe:KMMA Pad0ThI CHCTEMBI —
[Mepexitouaer npuOOpP MEXAY aBTOMATHYECKHMM M PYYHBIM PEXKHMOM
pabotel cucrtembl. [Ipu BKIIIOYEHMHM PYYHOIO pEXHMa MHraer
COOTBETCTBYIOIIUI CBETOHOI.

5. Csetoamnoan! 00001IeHHOT0 COCTOSTHUS CHCTEMBbI:

rga- CBETOJIHOA TOTOBHOCTH CHCTEMBI K pabOTe B aBTOMAaTHYECKOM
pexume (SBM)
CBeTuTCsl - ecinM XOTs Obl OJMH W3 HACOCOB TOTOB K paboTe B
ABTOMAaTHYECKOM pEXUME W paboTa CHCTEMbI He OJIOKHpYeTcs
BHEIIHUM curHajioM. [Ipu stom Bkmouaercs peiae SBM.

/\ - cBetommon 0600eHHoN aBapun cuctemsl (SSM)
Cetutcs - ecnd OOHapyXeHa XOTA OBl OJHAa HEUCIPABHOCTH B
cucreMe, Ha HUGPOBOM HHAMKATOpE OTOOpaxkaeTcs ee koi. [lpu
9TOM BKJIIO4aeTcs pene SSM.
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6. OOnacTu ynpasJjieHHsl HacocaMH (II0 KOJIHYeCTBY HACOCOB - OT 1 /10 6).
Kaxaplii Hacoc B CHUCTEME MMEET CBOIO 00JacTh YIPABJICHUS, KOTOpas
II03BOJIIET YIHPABIATH COOTBETCTBYIOIMM HACOCOM HE3aBUCUMO OT
cocTostHAsL O0IIero KOHTpoiuiepa cucteMbl. KonmdectBo obOnacreit
YIpaBJICHUS HACOCAMH Ha JIUIICBON MAaHEIM MOXET OBITh OOJbIIe, YeM
KOJIMYECTBO HACOCOB B CHCTEME, B 3TOM CITydae JIOMOIHUTEIbHBIC 00JIacTh
He 3aaeiicTBoBaHBL Kakmas o0nacTe yIpaBlIeHHS HMEET CIEAYIOIINe
Oprassl yIIpaBJICHUS U HHIUKALIAU:

<1..6>- k1aBumma <Hacoc>, rae <n> — HOMEp COOTBETCTBYIOIICIO HAacoca
ITepexmtogaet pe>xkxuMbl pabOTHI Hacoca.

rga - ceeroauo] I'oroBHOCTBL Hacoca
CBeTuTcs - €ciid HacOC HAaXOAUTCS B aBTOMATUYECKOM pPEXHUME TOJ,
yTpaBiIeHNEeM OOIIETro KOHTPOIIIEpa CUCTEMBI.
Muraet — eciy Hacoc BKJIFOYEH B PyYHOM PEKUME

® - cseronmon Padora
CBeTHTCS - €CIU HACOC BKITHOUEH.

/\ - cBeTommon ABapus
Ceetutcs - ecnm OOHapyXeHa XOTA OBl OJHAa HEHCIPABHOCTH
COOTBETCTBYIOIIIETO HACOCa HIIM HACOC HAXOAWUTCS B aBapHIHOM
PYYHOM PEXKUME.

(1) - cBerommon MuTanue
CBeTHTCA - €C/TH aBTOMAT HACOCA BKIIOYEH M MMEETCS CBSA3b MEXIY
KOHTPOJIIEPOM HACOCA ¥ OOLIMM KOHTPOJIIEPOM CHCTEMBI.

5.3 Tunbl peryJiMpoOBaHus M MPUHIUNBI PA00THI CHCTEMbI

B 3aBucnMocTH OT 00/1aCTH TPUMEHEHHS M THIIOB BHEIIHNX JATYUKOB BO3MOKHBI
CJICYIOIIME THIIBI PETYIHMPOBAHNS CHCTEMBI, YCTaHABIMBAEMbIC B NIPHOOpE mepen
HayaJIoM 3KCIUTlyaTauuy npu nomoiuu napamerpa PFO.

Tabmauma 2

Tunsl perysmmposanns cucremsl (PF0.)

Cucrema ¢ pa3fenbHBIM YIIPaBICHUEM HAcOcaMH (MEIIANKH ! T.11.)

Cucrema ¢ peryIupoBaHNEM [0 CHTHAJIAM JUCKPETHOTO JaTYHKa

Cucrema ¢ PEryjmpoBaHueM 110 CUTHaJIaM aHaJIOTOBOI'O JaTHYHUKaA

Cucrema ¢ peryJiMpoBaHHEM YPOBHS 110 IMOIUIABKOBBIM/3JICKTPOJIH. TaTUHKaAM

[V N SRS SRR

CucreMa ¢ peryJaupoBaHUEM YPOBHsI 110 CUTHAIAM aHaJIOrOBOIO JaTunKa

Tabnwma 1
O0nacTh NpUMeHeHUs THUnbI AaTYNKOB Tun perynupoBanus
Cucremsl ¢
bes perynupoBanus 1
BHEIITHUM YIPaBICHHEM
Bes perynupoBanus 2
Hupxynsauus Juckpernsiit (OKM) 2
AHanoroBslii 3
[loBrImeHNe TaBIEHUSA AHaNOTroBBIN 3
[MomnaBku 4
BonootBenenue =

AHanoroBslii 5
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IpuHIMIBI pa60OTHI CHCTEMBI B ABTOMATHYECKOM PEKHME.

Jnsi aBTOMATHYECKOTO PEryJIMPOBAHUS CUCTEMBI TIepe]] BBOJOM B SKCILTyaTAIHIO
npubopa ymnpasjeHUs: HEOOXOAMMO B 3aBHCUMOCTH OT HAa3HAUCHUS CUCTEMBI
ycranosuth wmuHHManbHOe (PF1.) u wmakcumansnoe (PF2.) kommgectBo
OJTHOBPEMEHHO palboTaroimux HacocoB. Bo Bpems paboThl B COOTBETCTBUHU C
YCTaHOBJICHHBIMU TapaMEeTpaMUu U NOKa3aHUAMH BHCIIHUX JATYUKOB HNPOUCXOAUT
ABTOMATHYECKOE PpEryJIMPOBaHUEC KOJIMYECTBA OJHOBPEMEHHO pPabOTArOIINX
HaCOCOB B MHTEPBAJIC MEKY OTUMU 3HAUYCHUAMU.

JUts cucTeM MUPKYJISIMA MHHAMAIEHOE KOJHMYECTBO OJHOBPEMEHHO Pa0OTAFOIINX
HACOCOB JIOJDKHO OBITH HE MEHee |, IS CHCTEM TOBBIIICHHUS JABJICHUS W CUCTEM
BOJIOOTBEICHUSI MUHHMAIBHOE KOJMYECTBO OJHOBPEMEHHO PabOTAIOIIUX HACOCOB
JOIDKHO OBITH paBHO 0.

MakcumainbHoe KOJIUYECTBO OJTHOBPEMEHHO paboraronmx HACOCOB
YCTAHABJIMBACTCSA KaK pa3HUIA MEXIy  OOIIMM KOJIUYECTBOM HACOCOB U
KOJIMYECTBOM PE3EPBHBIX HACOCOB.

Hacoc umeer cratyc docmynmptii, ecini KOHTPOJUIEP COOTBETCTBYIOIIETO Hacoca
MTOJIKITIOYEH K IHTaromen cetu (ceetutcs ceeroanon IluTtanue), Hacoc HAXOIUTCA
B aBTOMAaTHYECKOM peXuMe (CBETUTCS CBeTOAHOA I'0TOBHOCTB) U HEHCIIPABHOCTh
Hacoca He OOHapy»eHa (He CBETUTCS CBETOINO] ABapHs ).

IIpy BKIIOYEHMH CHCTEMBI NPOUCXOAMT MYCK IEPBOr0 JOCTYIIHOTO Hacoca,
KOTOPBIH MPU 3TOM MOJIy4aeT CTaTyC Ha306blil.

Bo Bpems pa®OTBI TpH HAIMYAKM COOTBETCTBYIOIIUX VCIOBHH 3aITyCKAOTCS
MTOCTIEAYIOIINE JOCTYIHBIE HACOCH B TOPS/IKE YBEIWYCHHS HOMEpA - «IIPSMOC)
KOJIBIIO - C 33IeP’KKOM MEeXIy ITyCKaMH He MEHee, YeM YCTaHOBJICHO MapaMeTpOM
Pt4. [Ipu >TOM KaKABIii TOCIEAYIONINIA BKIFOUEHHBIN HAcOC MPUHUMAET Ha cebs
cTatyc ©Oaszosbiti. llpu BO3HUKHOBEHHMH YCIOBHUH I OTKIIIOYEHHS Hacoca
OTKITIOYAETCs EPBBIA pabOTAIOMIMKA HACOC CIEAYIONIHHA 10 KOJBILY 3a 6A306bIM, TO
€CTh BKIIOYMBIIMIACS PaHbBIIIE BCEX.

B aBTOMaTHueckoM pexuMe paboThl CHCTEMBI NP OTKIIOYEHUH U MOCIEAYIOEM
BKJIFOUYCHHU IHTAHUS aBTOMATHYECKU BKIIOYAIOTCSI HACOCHI, KOTOPbIE paboTaiu B
MOMEHT BBIKITIOUEHUS ITpHOopa.
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IIpuHIMnBI padoThI CHCTEMBI B PYYHOM pPeXXUMe.

IlepexntoyeHue cuUCTEMBl B PYYHOM PEXKUM OCYLIECTBISETCS IIPU IIOMOLIU
KJIABUIIN PYYHOTo pexuma (puc.2, mo3.4), mpu 3TOM MUTAET COOTBETCTBYIOIIUN
CBETOAUOA.

B py4yHOM pexuMe BKIIIOUEHHE/BBIKIIOUEHHE HACOCOB OCYILECTBISIETCS BPYYHYIO
pyu moMou coortBercTBytomer kmaumu <Hacoc>. [lpu 3toM ocrarorcs
paboTOCIOCOOHBIMH BCe 3aIIUTHI Hacoca, 00ecTieunBacMble KOHTPOJUIEPOM Hacoca.
Konnaectso OJTHOBPEMEHHO paboTaroumx HacocoB OTpaHUIECHHO
nporpamMmupyemMsiM mapamerpom PF2. B cimywae BiIrOUeHHS HAcOoCOB IO
Konmu4yecTBy Oosee, dYeM ycraHoBileHo B mapamerpe PF2., crexyrommmii
BKIIFOUYEHHBIH BpPYYHYIO HAcoC IEPEXOAMT B COCTOSIHUE OXcuoanus (MHUTaeT
ceeromnon «['oToBHOCTH», HE ropuT cBetomuon «Pabora»). Ecim omuH u3
paboTarommx HACOCOB OTKIIFOUUTCS B PE3yJibTaTe OOHApY)KEHHs HEUCIIPABHOCTH,
TO aBTOMATHYECKH BKJIIOYUTCS HACOC, HAXOSIINICS B COCTOSIHUM 0HCUOAHUSL.

[Ipu nepexitoYeHNH MeXy aBTOMAaTHUECKMM W PYyYHBIM PEXHMOM paboTaroiine
HaCOCHI ITPOJIOJDKAIOT PaboTaTh.

Ecnu npu pabore B pydyHOM pEXUME MPOMCXOIUT OTKIIIOUYEHHE MHUTAHMS, TO TPU
€ro BO300HOBJIIEHMH NPHOOp 3alycKaeTcs B aBTOMAaTHYeCKOM pEXHUME C
BBIKJIFOYEHHBIMU HACOCaMH.

Huxanyeckoe nepexjar04YeHne HACOCOB.

B aBTOomMarmueckoM pexuMe Uil O0ECHEYECHHs] PABHOMEPHOTO H3HOCA
MIPUMEHSETCS aJITOPUTM KOJIBIIEBOM pOTalMM, B KOTOPOH YYacTBYIOT BCE
JOCTYIHBIE HACOCHI.

Ecnu B TedeHme BpeMeHH 3amaHHOro mapamerpom Pt5. He mpoucxomuT cmeHa
0a306020 Hacoca, TO MPOUCXOAUT MPHHYUTEIFHOE LUKINYECKOE TEePEKIIIoUeHHUE.
JUis  ycTpaHeHHMS HEXKeNaTeNbHBIX IEePEeXOIHBIX IIPOLIECCOB IEpPEKITIOUeHHe
OCYILECTBIISIETCS C «IIEPEKPBITHEM), YCTAHABIMBAEMBIM IIPU MOMOIIX MapaMeTpa
Pt6. Ilpu sToM orpaHuueHHE Ha MaKCHUMAIbHOE KOJIMYECTBO OJHOBPEMEHHO
paborarouux HacocoB (PF2.) B TeueHne BpeMeHH NEPEKPHITHS HE AEHCTBYET.

Tun peryauposanusi 1 — 6e3 peryjimpoBanust

B CHCTEMAX ¢ BHEUIHUM YIPABJIECHUEM.

B aBrOMaTH4ecKkoM pexuMe BKIIOYCHUE/OTKIIOUEHHE COOTBETCTBYIOUIErO Hacoca
OCYIIECTBIISICTCS. TIPH 3aMbIKAHUH/Pa3MbIKAHHH COOTBETCTBYIOLIETO JUCKPETHOTO
BXOJa:

IN1 - Bximrouenue/orknoyenne Hacoca — 1

IN2 - Bxarouenue/orknrouenue Hacoca — 2

IN3 - Bxiarouenue/orkinrouenne Hacoca — 3

IN4 - Bxnrouenue/orkinrouenne Hacoca — 4

INS5 - Brirrouenue/orkiarouenue Hacoca — 5

Tun peryaupoBanusi 2— 6e3 pery;upoBaHusi

B CHCTeMAaX LHPKYJISLIUN.

Eciam perynupoBaHHe CHCTEMBI 10 KOJHYECTBY pa0OTalOIIMX HAcOCOB He
Tpedyercs, To Heobxommmo yctaHoBUTh PF1.=PF2.= kommdecTtBo mMOCTOSHHO
paboTaronux HacOCOB.
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Tun perynupoBanus 2 (110 AMCKPETHLIM AaTYHKAM)

B CHCTEMAaX NUPKYJISIUHU.

B KadyCCTBC JaTdyuka JaBJICHUA HCIOJIB3YETCA BHGKT'pOKOHTaKTHprI
(muddepentmansubiii) mManomerp (DKM wmim DDM) ¢ 2-ms peryiupyembIMH
yCTaBKaMH.

[lpn BKIIOYEHMHM CHCTEMBI W3 TIEPBBIX JOCTYIHBIX HAaCOCOB 3aIlyCKaeTcCs
MUHUMAaJIBHOE KOJHMYECTBO OTHOBPEMEHHO padoTaromux HacocoB (PF1. >1)

[pu 3ambikarnu auckpetHoro Bxona IN4 (mmkHss yctaBka DKM) mpomcxoaut
MOCIIEAOBATENbHBI IIYCK HNUKOBbIX HACOCOB C 3aICPKKOW MEXIy IycCKaMu
ycraHaBnuBaeMor mapamerpoMm Pt4. IlocrmemoBaTenbHBIN MyCK 71UKO8bIX HACOCOB
MIPOMCXOJIUT 10 MOMEHTA pa3Mblkanus IN4.

[Ipu 3ameikannm nuckperHoro Bxoaa IN3 (Bepxmsas ycraBka OKM) mpomcxomut
MOCJIEIOBATENIHOE OTKJIIOUEHHE HUKOBbIX HACOCOB C  3aJCPXKKOH  MEXIY
OTKJIFOUEHHUSIMU yCTaHABIMBaeMoil mapameTpom Pt3.

Tun peryaupoBanus 3 (10 aHAJOrOBOMY JATYMKY)

B CHCTeMaX NOBLILICHUS JaBJICHHS.

[Tpu BruroueHuu cucremsl, ecnu aasineHue B cucreMe P<PPO., rne PP0. — nopor
BKJIIOYEHHS HACOCOB, TO MPOUCXOAHUT ITyCK IEPBOTO JAOCTYIIHOTO HACOCA, KOTOPBIN
MIOJTY4aeT CTATYC 6a308blil.

Ecmu 6a3o06wiii Hacoc BKiIroueH u faBieHHe B cucteme P<PP0., To mpowmcxomut
MOCIIENOBATEIBHBI IYCK HUKO6bIX HACOCOB C 3aIEPKKOW MEXAY IIyCKaMH
yCTaHaBIMBaeMoU mapamerpom Pt4.

Ecnu naBnenne B cucteme P>PP1., rome PP1. — mopor BBIKIIOYEHHS] NUKOBO2O
Hacoca, TO TPOUCXOIUT IOCJIEAOBAaTENbHOE OTKIIIOYEHUE MUKOBbIX HACOCOB C
3aJIepKKOM MEXy OTKIIIOUEHUSIMH yCTaHaBIHBaeMol mapamerpom Pt3.

Ecmn naBnenue B cucteme P>PP2., rme PP2. — mopor BEIKIIOUEHHS 6d308020
Hacoca, TO MPOHUCXOIUT OTKIIOYEHHE 0d306020 Hacoca C  3aJEpKKON
ycTaHaBlIMBaeMoOW mapamerpoM Pt2., HO He MeHee ueM c 3ajepxkoil Pt3. c
MOMEHTA BBIKIIFOUEHHS MPEIBIIYIIETO HAcOca.

Tun perynuposanus 3 (110 aHAJOrOBOMY JATYHKY)

B CHCTeMaX HUPKYJISIHH.

IIpn BKIIOYEHMHM CHCTEMBI U3 TIEPBBIX JOCTYIHBIX HACOCOB 3aIlyCKaeTCs
MHUHHMAaJIbHOE KOJIMYECTBO OAHOBpEeMeHHO paboTaromux HacocoB (PF1. >1).

Ecimun mepeman naBnenuss B cucteme P<PPO., rne PP0. — mopor BKIrOueHUS
HACcOCOB, TO NMPOUCXOAUT IOCIEI0BATENbHBIN MYCK NUKOEbIX HACOCOB C 33aJEPIKKOM
MEXIy IIyCKaMHU yCTaHaBIMBaeMol mapamerpom Pt4.

Ecnmun nepenan naenenuss B cucteme P>PP1., rme PP1. — mopor BbIKIIOUEHHS
NUK08020 HACOCA, TO TPOUCXOMUT IOCIEAOBATEILHOE OTKIIIOUEHUE HNUKOBLIX
HACOCOB C 33€P>KKOI MeXy OTKIIOUEHHUSIMHU yCTaHaBIUBaeMoi napamerpom Pt3.
Takum o00pa3om, B KadecTBE pETyJIHpPYEeMOro Iapamerpa CIyXKHT Iepenaj
JABJICHUI, TPAHUIIBI KOTOPOTO 3amatoTcs nmapamerpamu PP0. u PP1.
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Tun peryaupoBanus 4 (110 NOMJIABKOBBIM JATYHKAM)

B CHCTEeMaX BOJ0OTBeIeHH.

Jns perynupoBaHus UCNOJIb3YETCs 10 S5 MOIJIABKOB

Omnucanne pabOTHl CHCTEMBI B 3aBHCHMOCTH OT COCTOSHHMS BXOJHBIX CHTHAJIOB
npuBeneHo B 1.6.4. Ilpm yMeHBIIEHMH KOJIMYECTBAa JaTYMKOB HEOOXOIMMO
BHUMATENILHO W3Y4YHTh JIOTHKY paboThl mpubopa. IIpaBuibHO CIpOEKTHPOBaHHAS
cHCTeMa CIIOCOOHAa TIPOAOJDKATh pabOTy TpH OTKa3e OJHOTO JaT4hka M
00Hapy>KMBaTh OJJHOBPEMEHHBIH OTKa3 IBYX JaTYMKOB.

Ecnu HWKHUE DOMIABOK 3alIUTBl OT CyXOro XoAa OTCYTCTBYeT, TO Bxoa IN1
HE0OXO0MMO 3aMKHYTh WJIM IIPOM3BECTH MHBEPCHIO BXO/1a MPH MTOMOIIY TapaMeTpa
PFe6.

Tun peryaupoBanus S (110 aHAJIO0T0BOMY JATYHMKY) B CHCTEMaX
BOJ0OTBeICHHS.

OCHOBHI)IM JAaTYUKOM SABJISICTCS aHaIlOFOBI)II‘/II JAaTYUK ypOBHﬂ. I[J'IH yBeJII/I'-IeHI/Iﬂ
HAJICKHOCTH CHUCTEMBI JIOTIOJIHUTEIFHO MOTYT OBITh YCTaHOBIICHBI 2 MOTLIABKOBBIX
JaTdrKa, mojakiarodaemelie kK Bxomam IN1, IN2.

[lepen BBOMOM B 3KCIDTyaTalMI0 CHUCTEMBI HEOOXOJWMO YCTAHOBHUTH MapaMETPhI
PHO. — PHY., 3agaromue yCIIoBHsI BKIIFOYCHUS M OTKIIIOUCHHS HACOCOB.

Omnmcanue pabOTHI CHUCTEMBI B 3aBHCHMOCTH OT COCTOSIHHAS BXOJHBIX CHUTHAJIOB
mpuBeneHo B 1.6.5. Ilpm yMeHPIIEHHHM KOJMYECTBA [AaTYNKOB HEOOXOAUMO
BHHUMATEIBHO M3YYHTh JIOTUKY paboThl mpubopa. [IpaBMIbHO CHPOEKTHPOBAaHHAS
CHUCTeMa CIIOCOOHAa TPOAODKATh pPabOTy MpH OTKa3e ONHOTO JaT4hKa W
0OHapy>XMBaTh OJJHOBPEMEHHBIH OTKa3 IBYX JaTYHKOB

5.4 Yunpasjenue npudbopom

IIpu BriaoyeHun mnpudopa Ha mudpoBoM HHAUKATOpe (puc.2, 103.3)
oTtoOpakaeTcs B TEUEHHE 2 CEK. BEPCHSI BHYTPEHHETO IIPOTPaMMHOTO 00eCTIedeHs
(mammpumep — 5.2.0). ITociie 3TOr0 OCYIIECTBIAETCS CAaMOAMArHOCTHKA IPHOOpa, BO
BpeMsI KOTOPOH Ha MHIWKATOpe oToOpakaeTcs oOpaTHbIid otcyeT oT 9 mo 1. Jlanee
npuOOop BKIIIOYAETCS B aBTOMATHYECKOM PEKHME PabOThI CHCTEMBI.

3areM B cHCTEMax C aHAJOrOBBIM JAaTYMKOM Ha HWHIUKATOpE OTOOpaskaercs
3Ha4YeHHEe M3MEPSEMOTO IapameTpa (HarmpuMmep - AaBjeHUE, YpPOBEHb). B cucremax
C peryjiupoBaHHEM YPOBHS IO IIOIUIABKOBBIM/3JIEKTPOAHBIM JaTYMKaM Ha
HWHIUKATOpe OTOOpaXkaeTcsi ypOBEHb II0 HOMEpY BEpPXHEro cpaboTaBIIero
norutaBka, Hanpumep — «H-3» - cpaboran normaBok IN3. B npyrux ciyuasx Ha
WHIUKATOPE 0TOOPAKACTCS «=--»..

B cayuae oOHapy:KeHHsi HEHMCIPABHOCTM HAcoca 3aropactcsi CBETOAUO[
0000ImIeHHOW aBapum CHCTeMBI (puc.2, TO03.5) © CcBeTOoOMOA ABapus
COOTBETCTBYIOIIIETO Hacoca B 00JacTH YIpaBiIeHHUS HacocaMu (puc.2, 1mo3.6), mpu
9TOM KOHTaKTOpP COOTBETCTBYIOIIET0 HACOCA aBTOMATHYECKHU BBIKIIIOYACTCS.
[Ipu oOHapy>KEeHNM HEMCIPABHOCTHU 110 MOKAa3aHUSIM BHELIHUX AATYNKOB CHCTEMBI
3aropaeTcs TOJBKO CBETOAMO] 0000IIEHHOM aBapru CUCTEMBI (pHC.2, 1103.5).
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IIpn »>ToM Ha 1UPOBOM HHAMKATOPE HAYMHAET OTOOpPAXXaTbCs  KOJ
HCUCIIPABHOCTH. le/l BO3HHUKHOBCHHUU HCCKOJIBKHUX HeHCHpaBHOCTeﬁ OHU
0TOOpaXaIOTCsl UMKINYECKH. /Il yCKOpPEHHOW MPOKPYTKU KOJIOB HEHCIIPaBHOCTEH
MO’KHO UCIOJb30BaTh KJIABUIIN <+> WK <->,

Jdns mepexoma MexIy peXUMaMH OTOOpaKeHHMs KoJa HEHCIPaBHOCTH U
OTOOpaXEHHsT N3MEPSEMOro MapamMeTpa HeoOXoaAuMo Haxarh KiaBuiry <Esc> Ha
knmaBuarype (puc.2, no3.2). B cnyyae Haamaus HEMCIIPaBHOCTH, eclii B TedeHue 10
CeK. HE HCIIONB3YeTCs KJIABHATypa, IPOMCXOIWT aBTOMAaTHYECKHI BO3BpaT B
PEXUM OTOOpAKEHHS KOJja HEHCIIPAaBHOCTH.

ABTOMATHYECKHII HWJIM PY4YHOH peXHM PpadoThl CHCTEMbI BHIOMpaeTcss NpU
MOMOIIHM  KJIABUIIIN . B aBTOMaTMuecKOM peXUME COOTBETCTBYIOIIUI
CBETOAMO/ HE TOPUT, B PYUYHOM PEXKHUME - MUTaET.

ITpn 3TOM pexum paboTHl KaXKIOTO OTAEIHHOTO HAcOCa BBIOMPAETCS MPH ITOMOIIN
wiapur <Hacoc> - <p>, rae <n> - HOMEp Hacoca, pacHOJOKEHHBIA B
COOTBETCTBYIOIIEH 001acTH ynpaBieHus (puc.2, 1mo3.0).

Pexxnmbl paGboThI HacOCA IPH ABTOMATHYECKOM Pe:KiMe Pad0Thl CHCTEMBbI:
ABTOMATHYECKHII Pe:KMM pPadoThl HACOCA - BKIIIOYACTCS B aBTOMATHYECKOM
pexnMe paboThl CHCTEMBI OHOKPATHBIM HaxaTHeM Kinasuiu <Hacoc>. IIpu sTom
CBETHUTCS cBeTOMO] I'0TOBHOCTB - HACOC HAXOAUTCS B ABTOMAaTHUECKOM PEXHMeE
IO/ YIIPaBIE€HHEM OOLIEro KOHTPOIIepa CUCTEMBI.

Pe:kum 010KMPOBKHM Hacoca - BKIIOYACTCS B aBTOMAaTHYECKOM PEXHUME PabOThI
CHUCTEMBl OJHOKpaTHbIM HaxaTheM kiaBumu <Hacoc>. Ilpu stom cBetoauon
I'oToBHOCTH HE CBETHTCS - HAacoc 3a0JIOKHPOBaH M HE Y4YacTBYeT B
aBTOMATHUYECKOI paboTe CHCTEMBI.

Pe:xxumMbl padoThl HACOCA IPU PYYHOM pesKuMe PadoThbl CUCTEMBI:

Py4Hoii pe:kum paGoThl Hacoca ¢ 3alIUTAMH - BKIIIOYACTCS B PYYHOM PEKIME
paboOThI CUCTEMBI OJJHOKPATHBIM HakatueM kiaBuimu <Hacoc>. IIpu sToM Muraet
ceeroanon I'oToBHOCTE U cBeTHTCS cBeToanon Padora. Ecau cserommnon Padora
HE CBETHTCA, TO HACOC  HAaXOJIUTCS B COCTOSHUM OXHIAHUS (KOJMYECTBO
OJTHOBPEMEHHO PabOTAIONIMX HACOCOB OrpaHUYeHHO mapameTpom. PF2.).

TecToBbIi M aBapUHBII pe;KUMBI pad0THI HACOCA:

TecToBbIli peskuM (pyyHoe BKJIOYeHHe Hacoca 0e3 3amut Ha 10 cek.) -
BKJIIOYAeTCSl B aBTOMATHYECKOM MJIM PYYHOM peXHMe paboThl CHUCTEMBI
yAep:kaHHeM B TedueHue 5 cek. knasumu <Hacoc>. B TecToBOM pyuyHOM pexumMe
He cBeturcs cBeroauon I'oroBHOcTh u cBeturcs cBeroauon Padora. s
JOCPOYHOTO BBIXOJa W3 YKAa3aHHOTO peXMMa HEOOXOIMMO IOBTOPHO HaXaTh
xiasuiy <Hacoce>.

ABapuiiHblii pe:kuM (Py4Hoe BKJIIOUeHHe Hacoca 0e3 3alIuT) - BKIIOYAETCS B
aBTOMATHUYECKOM MJIM PYYHOM PEXHUME PabOThI CUCTEMBI yJECpP)KaHHEM B TEUEHHE
15 cex. xnaBumm <Hacoc>. B aBapuifHOM pexwMe pydYHOTO ITyCKa HE CBETHUTCA
ceeronuon l'oToBHOCTB, cBeTtuTcs cBeroauon Pabora, cBEeTUTCS CBETOIUOA
ABapusi, ortoOpaxaercs Kkox HeucnpaBHoctd E.n7, rme n  — HoMep
COOTBETCTBYIOIIEro Hacoca. Iyt BbIXOJ@a M3 YKa3aHHOTO peXHMa HEOOXOIMMO
Haxath knasuiry <Hacoc>.
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Bunmanme! B aBapuiiHOM pexmme pydHOro IIyCcKa BC€ 3amluThl Hacoca,
obecrieyMBacMbIe KOHTPOJUIEPOM Hacoca, OTKIoUaroTcs! BirodaTh aBapHiHBINA
PeXUM  PYyYyHOro IIycKa paspelaercss TOJbKO IOJ  OTBETCTBEHHOCTH
00CITy)KMBAIOIIETO IIEPCOHANa B Cllyyae BO3HUKHOBEHHS HEHCIPAaBHOCTEH B
YIpaBISIONIEH 3JIEKTPOHHKE Ul Oe30MacHOCTH cHaOkeHHs cucteMsbl. [Ipn sTom
COOTBETCTBYIOIIMI Hacoc OyzxeT paboTaTh CaMOCTOSITENBHO IIPOAOJDKUTEIHHOE
BpeMsI.

B ciydae BeIxoa U3 CTPOS JTUICBOH ITAHENH YIIPABICHHS TPUOOPOM H/¥ITH 00IIEeTo
koHTpoiutepa cucreMsl (KC) s BKITIOWEHHS aBapHHOTO PYYHOTO pPEKUMaA
pPYYHOTO ITyCKa MOXHO BOCIOJB30BAaTbCSl COOTBETCTBYIOIIMM aBAPHHHBIM
MEPEKII0YATeNIeM PYYHOrO MyCKa Hacoca, KOTOPBIH HAXOAWTCS Ha KOHTPOJIIEpE
nacoca (KH) BuyTpu npubopa.

YupapieHue mapaMeTpaMH CHCTE€MbI  OCYIICCTBISICTCS IPU  ITOMOIIH
KJIaBUATYphl Ha JIMIEBON NaHesu npudopa (puc.2, 1mo3.2):

<+>unu <-> - I3MEHEHHE NapaMeTpa M ero 3Ha4YCHUS. ;
»/ -<Enter> - BEIOOp mapameTpa WIK BBOJ HOBOTO 3HAYCHUS;
X - <Esc> - OTMEHAa HOBOTO 3HA4YCHUS MapaMeTpa MW BO3BpaT K paHee

YCTaHOBJICHHOMY 3HAU€HHMIO MJIM BO3BpAT K BBIOOPY MapameTpa;
<Esc>+<Enter> - BX0/1/BbIX0J] B €KUM IIPOrPaMMHPOBAHUSI.

s mepexona B pekKUM IPOTPaMMHUPOBAHUS HEOOXOJMMO OJHOBPEMEHHO HaXaTb
xiapuy <Esc> + <Enter>. B pexume nporpaMMUpOBaHUsl MOKHO OCYILECTBIISATh
YCTaHOBKY NMPOrPaMMHPYEMBIX ITapaMeTpoB (HACTpOHKa MpuOopa) WM MPOCMOTP
UH(POPMALMOHHBIX TAPAMETPOB (COCTOSTHHE BXOI0B Ipubopa). [Iporpammupyemsie
U MH(OPMALMOHHBIE MapaMeTpPhl C YKa3aHUEM HUX BO3MOXXHOTO MHUHHMAIIBHOTO M
MAaKCHUMAaJIBHOI'O 3HA4YCHUA nu CAUHUI] HN3MEPCHU B 3aBUCUMOCTH oT
YCTaHOBJIEHHOT'O TUIIA PETYJIUPOBAHUS CUCTEMBI YKa3aHbI B I1.7.

Tun peryaupoBaHusl CUCTEMbI B 3aBUCHMOCTH OT OOJIaCTHM NPUMEHEHHUS W THIIOB
BHEIIHUX JaTYUKOB mporpammupyercs napamerpoMm PF0. Bo Bpems
MIPOTrPaMMUPOBAaHMSI JOCTYIHBI TOJIBKO T€ MapaMeTpbl, KOTOPbIE UCHOJIb3YKTCS B
YCTaHOBJIEHHOM THUIIE PErYJIUPOBAHUS CUCTEMBI.

[Ipr momomm kmaBum <+> WM <-> HEOOXOAWMO BBHIOpATh MPOTPAMMUPYEMBIH
Wi MHPOPMAIMOHHBIN NapaMeTp W HaxaTh kiaBuimy <Enter>. Ha unmukarope
Oyner oroOpakaTbCcsd yCTAHOBJICHHOE 3HAYCHHE IPOTPAMMHUPYEMOTO IapaMeTpa
(mocTOSIHHOE  CBEUEHHE) WM ONpelesieMoe 3HaueHue WHGHOPMAIMOHHOTO
napamerpa.

Jdns  u3MeHeHHs 3HA4YeHUs NPOrpaMMHUPYEMOro mapamerpa HeoO0XOIUMO
BOCIIOJIb30BAaThCs KJIaBUIIaMu <+> uinu <->. HoBoe 3HaueHue NporpaMMHupyeMoro
rapamerpa OTOOpa’kaeTcsi Ha HWHIUKATope ¢ MuraHueMm. /it ero ycTaHOBKH
HeoOxoauMo HaxaTh kiaBunry <Enter>. [lnst Bo3Bpara K mpeapliynield ycTaHOBKe
HEeoOX0aMMO HaxaTh KiaBumy <Ese>.
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Ecin B paMkax onHOro MH(OPMAIMOHHOTO MapaMerpa MOCTYIEH IPOCMOTP
HECKOJIbKUX 3HAYCHUH BJIOKEHHBIX IapaMeTpoB, TO Uil Iiepedopa MexIy
BJIOKEHHBIMHU TapaMeTpaMu HEOOXOJIMMO BOCIIOJIb30BAThCS KJIABHIIAMH <+> MM
<> Ilpu 3TOM B MOMEHT Haxarus KjIaBum <+> , <-> wm <Enter> Ha
MHIUKATOPE MUIacT HAMMEHOBAHHUE BJIO)KEHHOI'O IIapaMeTpa, a MoCJie OTIyCKaHHUs
KJIABHIIIN OTOOpakaeTcsi 3HaY€HHE 3TOT0 BJIOXKEHHOTO ITapameTpa.

Jlns BO3BpaTa K IpenblayIieMy MEHIO BbIOOpa IapaMeTpoB HEOOXOAMMO HaXaTh
knapuiry <Esc>. s BbIXOJa M3 peXHMa MPOrPaMMHPOBAHHUS HEOOXOIMMO
OJIHOBPEMEHHO Ha)kaTh KiaBuiin <Esc> + <Enter>.

5.5 Jlucnerdyepu3anusi HACOCHBIX CTAHUMH MOJX YNpPaBJICHHEM
npudopos SK-712

[Ipy moMoIIM JIOMONHHUTENFHOrO O00OpYHOBaHUsI (HE BXOJIMT B KOMIUICKT
CTaH/IapTHOM MOCTAaBKM) CYIIECTBYET BO3MOXHOCTh OCYIIECTBIISITH YIAJICHHYIO
JUCTIETYEPHU3AIINI0 HACOCHBIX CTAHIUH MO yrpasieHneM npudopos SK-712.

Ilnata RS-485 (aptukyn - 2785193) mpeanasHaueHa  [UIsl OCYIECTBJICHUS
mucnerdepusanuu npudopa SK-712 uepes untepderic RS485 (mporokon Modbus
RTU). Kak npaBwio, ucmoib3yeTrcs A yNpaBieHUs OOBEKTaMHM B Ipejenax
3JIaHUs ¢ MaKCUMaIbHOH JiunHOM muHun 1000M.

IInata RS-485/USB (aptukyn - 2895107) npeaHa3sHadeHa JUIs OCYILECTBICHUS
qucnerdepusanun npuodopa SK-712 yepes untepdetic RS485 (mporokon Modbus
RTU) u moxgxirouenust kommbioTepa gepes mopt USB. Kak mpaswuito, ucmons3yercs
JUISL YIpaBJICHNUST OOBEKTaMH B pe/eNax 34aHUs ¢ MAaKCUMAaIbHOW JUTMHOM JIMHUH
1000Mm.

Inata TCP/IP (aptuxyn - 2785194) mnpennasHaueHa Al OCYIIECTBIICHHS
mucreryepu3anuu npudopa SK-712 mo cetu Ethernet (mpotoxonr Modbus TCP,
HTTP/WEB). Kak npaBuio, ucrnonb3yercst Ui yrnpaBieHUs OObEKTaMH B 30HE
pacrionioxkeHus JokanbHO# cetn Ethernet w/mnm npu momouy rio0anbHONH CeTH
Wnreprer. Berpoennsiit  WEB-untepdeiic mosBonsier ynpaBisiTb HacOCHOH
CTaHIIMEHl HampsMylo, MCIOJIB3ys JI000H cMapT(hOH, IUIAHIIET WM KOMIBIOTEP
yepe3 Wuteprer-Opaysep (Internet Explorer, Google Chrome, Mozilla Firefox,
Opera, i0S, Android, Safari).

GSM/SMS wundopmatop (BCTpoeHHBIH — ommus /SM) mnpenHazHaueH Ui
mucrieraepm3anuy npudopa SK-712 ¢ momommpo SMS-coobmennii. Kak mpasuo,
HCIOJIb3YeTCsI sl OOBEKTOB HAa MECTHOCTH, PAa0OTAIOMIUX B aBTOMATHYECKOM
pexxnme (Hanpumep, KHC).

ABTOMaTH3HMpoBaHHOe padouee Mecto SK-712 (mporpammHoe obecrieueHue -
freeware) mO3BONIIET OCYHIECTBIATh MNPH IIOMOIIM KOMIBIOTEpa KOHTPOJb
COCTOSAHMA U YHNPaBJICHUE HACOCHBIMH CTAaHLUAMH T10[ YHPABJICHHUEM HpI/l60pOB
SK-712, ucronb3ys BhIICONMHCAHHBIC HHTEPHEHCHI.

bonee mnogpoOHOe omucaHMe MO AMUCHIETYEPU3ALUH HACOCHBIX CTAHIUHM MOA
ynpasienueM nprubopos SK-712 pacnonoxxeHo Ha caiite www.wilo-sk.ru
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6. YcTaHOBKA / MOHTAXK

6.1 MounTax npudopa

BHumaHue !

ITpn HACTEHHOM KCHOJIHEHHH KOPIyC NpUOOpa KPEmHUTCS K
CTeHE TpHU TTOMOIIH ro0eei ¥ mrypymnoB (4 IIT.- B KOMIUIEKT
MOCTaBKKU He BXOMAT). [Ipu HAMONBHOM HMCHOJHEHUU MPUOOP
YCTaHABJIMBAETCS Ha JIOTOJHHUTENbHBIA 1IOKONb (B KOMIUIEKT
ITOCTaBKA MOXXET HE BXOIWTh). [Ipn MOHTaxke HEOOX0IUMO
NPUHITE Mepbl il o0ecredeHus: HeoOXOAUMO# CTerneHH
3amuThl npubopa. [IpuboOpsl ¢ BEHTHWIAIUMCH W HATHYUCM
BXO/IHBIX BO3AYIIHBIX (DMIIBTPOB YCTAHABIMBAIOTCS B MECTaX C
HaMMEHBIUINM 3arpsi3HEHHEM BO3/1yXa.

[Tpn HEOOXOAMMOCTH CMOHTHPOBATH PYUKY PYOMIIBHHMKA Ha TEpeJHEH KpBILIKE C
ITOMOIIBI0 COOTBETCTBYIOLIETO HHCTPYMEHTA, YCTAHOBUTH T€PMOBBO/IBI HA HIKHEH
MaHeNIH NMpUOOpa W yCTAaHOBHUTH BXOJAHBIE BO3AYLIHbIE (MIBTPHI C pemeTkaMu (B
CITydae uX HaJIMIus).

6.2 DyexkTpUUecKoe MOAKIIYCHUE

BHumaHue !

BHumaHue !

BHumaHue !

ONeKTpUYecKoe TMOIKIIOUEHUE pa3penaeTcs HNpPONU3BOIUTH
3JIEKTPOMOHTEPY, HMEIOLIEMY MAOIYCK COOTBETCTBYIOLIECTO

MECTHOTO 9HEPrOCHAGKAOIIIETO TIPEANPHSTHSL.
[MopkiroueHre  JODKHO — OCYHIECTBISITBCS — COTJIACHO
JIEHCTBYIOIINM NpaBUIaM 51 HOpMam o
3JIEKTPOOE30MaCHOCTH.

Hanpsbkenne n yacTtoTa nuTarouied 3JIEKTPOCETH JOJIKHBI
COOTBETCTBOBATH TEXHUYECKUM XapaKTePUCTHKAM
HaCTOSIIIEro mpudopa.

MomtHOCTH ¥ HOMHHAIBHBIE TOKH  ITOAKITIOYaeMBIX
HACOCOB/IBUTATENEH JTOJDKHBI COOTBETCTBOBATH
TEXHHYECKHM XapaKTePUCTHKaM HACTOSIIET0 Mpuoopa,
KOTOpbIE YKa3aHbl Ha HAakKJIEHKe C CEpUIHBIM HOMEPOM
mpubopa, pacroI0KESHHON Ha BHYTPEHHEH CTOPOHE IBEPH.

CeueHue i1 Kabens “TUTarommas AJIeKTPOCeTh — MpHOop” n
Kabens “mpudop - IBUTATENb Hacoca” JTOJKHBI
COOTBETCTBOBAaTh HOMHHAJIBHBIM TOKaM HOIKIIIOYAEMbIX
HAaCOCOB/IBUTATENEH.

B coorBerctBum ¢ IlpaBmimamm ycrpoiictBa 3nekrpoycraHoBok (IIVD) B
HWKenpuBeeHHOW Tabnuie B KadecTBE MpHMepa NPUBEACH JIOMYCTHMBINA

JUTMTEJIbHBIA

TOK JJIA OABOJAIINX MpoBOA0OB C p€3I/IHOB0ﬁ u

TTOTUBUHIIIXJIOPUTHON M30JIIIHEH, TPOIOKEHHBIX B OJTHOU TpyOe.
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BriOop cedeHMs TOKONPOBOISIIMX KM Kalenst “TIMTaromasl 3JeKTPOCeTh —
npuOOp” yCTaHABIMBACTCS B COOTBETCTBHH CO 3HAYCHWEM HOMHHAIFHOTO TOKa
auratens (luow) YMHOXKEHHOE Ha BO3MOXKHOE KOJHYECTBO OJHOBPEMEHHO
paboTaronux HaCcOCOB.

Ceuenue TokonpoBoasuieii Tok oqHoro 3-xkujibHoro | Tok oqHOro 3->KHJILHOIO
JKAJIBI, MM? MeIHOro, A AJTIOMHHHEBOr0, A
1,0 14 -
1,5 15 -
2.5 21 16
4,0 27 21
6,0 34 26
10 50 38
16 70 55
25 85 65
35 100 75
50 135 105
70 175 135
95 215 165
120 250 190
I[Ipu BeIOOpe Kabenss C  AMTIOMUHHEBBIMH  JKHIIAMH
BuumaHue ! HEOOXOAMMO  00s3aTENIFHO  HWCIOJB30BaTh  IEPEXOJHEBIE
: HAKOHEYHHKU. HernocpeaCcTBeHHBI MOHTaX AFOMHHUEBBIX

MPOBOJIOB B KJIEMMHHUKH NPHOOPA HEJOMYCTHUM.

[Ipn moaxmroueHnn kabeneid W TPOBOAOB HEOOXOIUMO

UCIIOJIb30BaTh HMHCTPYMEHT COOTBETCTBYIOLIETO THIA U

BHumanme ! pasMepa. MOHTaK MPOM3BOAMTH AKKypaTHO, He JOMycKas
TMOBPEKIACHUA KIICMMHUKOB. I[J'lﬂ MHOTOXXWJIbHBIX IIPOBOI0OB
UCII0JIb30BaTh HAKOHEYHHKH COOTBETCTBYIOILETO Pa3Mepa.

- Hopxnouenne mnuraromeini Ttpexdasnoi 3aexkrpocetn ~380B, 50T
OCYIIECTBIISICTCS TPH IOMOIIM COOTBETCTBYIOILETO KaOeiast W KOHTAKTOB
OCHOBHOI'O CETeBOr0 pPYyOWJIbHUKA, KIEMM HEHWTpaqbHOW IUMHBI W IIMHEI
3azemnenns (puc.3) - L1, L2, L3, N, PE.

- IMoak/j4yeHHe HACOCOB OCYILIECTBISECTCS B COOTBETCTBUM CO 3HAYCHUEM
HOMHHAJIBHOTO TOKa MOJKIII0YaeMOro JBuratesst (YKasblBaeTcs Ha HIMJIbIUKE
aBurarens Hacoca). Jlnst  3TOro  HEOOXOJMMO  YCTAHOBUTH CEUYCHHUE
TOKOTIPOBOJSIINX KW Kabemst “pubop - ABUraTesib Hacoca’, HampuMmep, o
BeiienpuBeieHHoi  Tabmuue. [lpu cxeme mycka «3Be3na-TPEyroJIbHUK»
CeUeHHE TOKOIPOBOISILIMX JKUJI Kabeis ycTaHaBIHMBaeTcs ¢ KO3(h(UIHEeHTOM
0,58 (0,58*L4om) ¥ TOAKIIOYCHHE KAXKIOTO JBHUIATEIsl OCYIIECTBIIACTCS

-20 -



6 mpoBogamu. COOTBETCTBYIOIIMM KaOeileM HEoOXOOUMO MOIKIIOYUTH
kiIeMMmbl Tpexdasnsix apurareneit Hacoco U-V-W, PE wim U1-V1-W1, U2-
V2-W2, PE, xnemmsl tepmopesuctopa PTC/WSK u npu Hamuuuu BBIXOZ
KOHTAKTHOTO AaT4yuKa BjaaXHOCTU DI K COOTBETCTBYIOIIUM KJIEMMaM KOJIOJIKU
Xn mnsg wacoca n (puc.3). s HACOCOB He MMCIOIIUX 3alIWTHI JIBUTATEICH
PTC/WSK xonraktel kiaeMMHOM konoaku PTC HeoOXOauMO COEIUHUTH

MEPEeMbIYKOH WM  TIPOM3BECTH HMHBEPCHIO JIOTHKH COOTBETCTBYIOIINX
JIUCKPETHBIX BXOAOB IIpH nomoiu napamerpa PF6.

- IloacoenuHeHne BHEINHUX JATYHKOB U yCTpOﬁCTB CUTHAJIU3aNuM:

HpI/I MNOACOCANHCHUN BHCUIHUX JaTYHUKOB U yCTpOﬁCTB

Buumanme ! CHUTHAIM3ALUU HEOOXOONMO YYHUTHIBATH JIIECKTPUUIECCKHE
mapaMeTpbl ~ COOTBETCTBYIOIIMX  BXOJOB/BBIXOJIOB IO
Tabmuue 3.
Tab6muma 3
HaunmeHnoBanue
Tun curaaaa PacnoJsio:kenue
BXO0/a/BbIX0/a

JlucKpeTHbIE BXOAbI
INO — IN5”

BeCHOTeHLlHaHI)Hblﬁ KOHTAaKT
(obumii = kopmyc npudopa)

Knemmnas xomoaka X0 -
ITOZCOEI. BHEIIL JATYMKOB

Amnanor. Bxox — AN

4-20mMA

Knemmuas komoaka X0 -

4-20mA Unut. =24 VDC MO/ICOE]I. BHEILL. JATYMKOB
Konrakr pene Knemmnuas xomnoakxa X0 -
SBM, SSM a pere A
Umnarp. =250 B, [narp.=1 A | moacoes. BHEIL.JaTYNKOB
PTC n PTC-tepmucrop wmnm koHTakT | KinemMMHas xonoaka Xn -
WSK (ranpBaHnYecku pas3BsizaH) | AJIs MOACOE. HAcoca n
KOHTaKTH. JaTYMK BIIAXKHOCTH — Krtemvuas kononka Xn
DI n cpabatsiBaet npu RBi1.<10kOM A

(obumii = kopnyc npudopa)

IJIA II0ACOC . HAaCcOCa n

* B CTaHJapTHOM WCIOJHEHUH W3MEPEHHS TI0 JUCKPETHBIM Bxogam IN1 — INS
OCYIIECTBIISICTCS] TIOCTOSIHHBIM TOKOM 24 B juis mopcoeauHeHnsl NaT4MKOB THIIA
«CyXO# KOHTAKT» (IIOTUTABKH, KOHTAKTHI PeJie, TYMOJIEPHI U T.II.).

st paGoTHI ¢ TOTPY>KHBIMH 3JIEKTPOJAMH HEOOXOJMMO HCIIOIB30BaTh MPHOOPHI B
ucnonHennu ¢ onuueil /EL. B ucnonnenun ¢ onnuei /EL mo Bxomam IN1 — IN5
U3MEpPEHUsT TPOBOJATCS MEepeMEeHHBIM TOKoM 12 B ¢ wacrotorr 25 I'm, d4to
MTO3BOJISICT M30€KaTh AJIEKTPOKOPPO3WH HA TOTPYXKHBIX DJEKTPoJax M HUX
NPOBOJIAX, a TAKKE MAaKCHUMaJIbHO CKOMIIEHCHPOBATh BJIMSHHE HABOAOK C YaCTOTOM
50 I'u. IIpu 3TOM B KadecTBe OOIIEro AJIEKTPOAa HCIOJIB3YETCsS KOPIyC Hacoca,
KOTOPBII JOJDKEH OBITh 3a3€MJICH.
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Jliist noficoeqMHEeHNsT BHEIIHETO YCTPONUCTBA CHUTHAIM3AIMKH PabOThl CHCTEMBbI
ucnonp3ytores kiemMbl NO, CC, NC — SBM xiemmuoi konoaku X0 (puc.3),
MPEICTABISIONIAE CO00M MEPEeKITIOYAONINA KOHTAKT pene. Pene BKIIOYECHO -
ecyy X0Ts OBl OZIMH W3 HACOCOB TOTOB K pa00OTE B aBTOMATHUYCCKOM PEKUME U
paboTa cuCTeMBl He OJOKHMpYeTCS BHEIIHAMH CHTHAJIAaMH - OO0OOIICHHAs
CUTHAJIA3ALUS paOOTHI.

,Z[J'Iﬂ IIOACOCAMHECHHUA BHECIIHEIO yC’I’pOﬂCTBa CUTHaJIN3allMi HEUCIPAaBHOCTHU
cuctembl ucnonb3ytorcss kiemMMmbl NO, CC, NC — SSM kj1eMMHON KOJIOAKH
X0 (puc.3), mpeacTaBisioNMe COOOW MEPEKITIOYAIONINNA KOHTAKT pese. Perne
BKITIOYCHO - €CIM OOHapyXeHa XOTs Obl OJlHA HEHWCIPAaBHOCTh B CHUCTEME -
0000IIIeHHAs CHTHATH3AIUS HCHCITPABHOCTH.

[ToncoenuHeHne BHEIIHWX JAaTYMKOB K KIEMMaM AaHAJIOTOBBIX BXOJOB
4-20mA, +24V u muckperneix BxomoB INO, IN1, IN2, IN3, IN4, IN5, 0
kiaeMMHON  kosonku X0 (puc.3) ocyliecTBiseTcs B 3aBHCUMOCTH  OT
BBIOPAHHOTO THIIA PEryJUpPOBaHHUs CUCTEMBI B COOTBETCTBHU C 1.6.3 - 6.5. B
TabnMIax ykKasaHa TaKKe 3aBUCHMOCTH OTOOpaXEHHWsI KOJa HEHUCIIPaBHOCTH
npu cpabaThIBaHUM COOTBETCTBYIOIIETO BHEIIHETO AATYMKA W TUI KOHTAKTa
nmaryuka - NC (Normal Closed — nopmansHo 3aMkHyThIH) i NO (Normal
Opened — HOpMaTBFHO PA30OMKHYTHIN).

B ciyuae, ecan BHEUIHUWIT JaT4nK HE MCIOIB3YETCs, & TUI KOHTAKTa AAaTYMKa
o6o3naueH - NC, to Heooxomumo kiaemmbl INO, IN1, IN2, IN3, IN4, INS5,
COOTBETCTBYIOIIIETO BXOJa COEAMHUTH IepeMblukoil ¢ kimemmoit 0. Ilpum
oMoy napamerpa PF6. (OUTOBBIN mapamMeTp) MOKHO MPOU3BECTH MHBEPCHUIO
noruku (NC/NQO) oTnenbHbIX TUCKPETHBIX BX0/0B (MHBepcus jorukd NC Ha
NO 103BOJUT HE COEIUHATH COOTBETCTBYIOIINE BXOIbI IEPEMBIYKON).

[Tpn MHBEpCHM HECKOJIBKMX BXOZOB MX 3HAUEHHMS CKJIA/IbIBAIOTCS.

1 — unBepcust INO
2 —unBepcust IN1
4 —maBepcus IN2

8 —unBepcus IN3
16 — unBepcus IN4
32 —unBepcust INS

64 —unBepcus PTC

Hanpumep: PF6.=13 (1+4+8=13) —uaBepcus BxomoB INO, IN2, IN3
PF6.=34 (2+32=34) —uHBepcust BxomoB IN1, INS
PF6.=88 (8+16+64=88) — unBepcus BxozaoB IN3, IN4, PTC
PF6.=0 (mo ymoirgaHuio)— Bce BXOIBI 0€3 HHBEPCUHI
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6.3 BHemHMe CHTHAJbl M JATYMKH B CHCTEMAaX € BHELIHUM
ynpasJieHHeM

Tabnuua 4
Cucrema ¢ pa3zienibHbIM yrpasieHueM Hacocamu - PF0.=1 (tun—1)

Bxon TMoakaoyaeMbIi JATYUK UM CUTHAJ Tun Kon
AN He ucnoas3yercs - -

INO JMCTaHIIMOHHOE OTKIIFOUEHHE NC E.00
IN1 Bxmouenne Hacoca - 1 NO -
IN2 Bxutouenne Hacoca - 2 NO -
IN3 He ucnons3yrores - -
IN4 He ucnoas3yrores - -
INS He ncnone3yrorest - -

6.4 BHemnue CHMr"Hajbl M JaTYUKH B CHCTEMAaX MNOBLINIEHUSA
AaBJIEHUS] M HUPKYJIALHA

COpoc 3am|Thl OT CyXOro XoJa W BKJIIOYEHHE HACOCOB IPOUCXOAWT IIOCIE
BOCCTAHOBJICHUS YPOBHS BBIIIE HWKHETO IOILIABKA/3JIEKTPOAa M HACTYIUICHUS
JIF000T0 U3 CIACIYIOIINUX COOBITHIA:

- mo ucreueHno BpeMeHu Pt8. (ot 0 mo 240 MuH.) mocie BOCCTaHOBIICHUS
YPOBHS BBILIE HIKHETO NoruiaBka / anekrpoaa. Eciu Pt8. ycranosnen = 241,
TO cOpoc 3ammThl 110 BpeMeHu He npoucxoaut. Ecnu Pt8. ycranosnen = 0,
TO cOpOC 3aMIUTHI TPOUCXOTUT MOMEHTAIIEHO;

- TIpY BOCCTAHOBJICHWH YPOBH: BEIIIIE BEpXHET0 MoruraBka / anektpona (IN2);

- BCE HACOCHI BRIKITFOUEHBI U3 COCTOSHISI [[0TOBHOCTB;

- TIpH TUCTaHIMOHHOM oTKItodeHuu (INO);

- TPH BBHIKIIIOUYECHUN/BKITIOYCHUH TUTAHUS TIPHOOpA.

[Ipu ocymiecTBICHNH 3alIUTHI OT CYXOTr0 XOZa IIPH IOMOIIM OJHOTO ITOTIIaBKa

(HKHEr0) HeoOX0MMMO MOAKIIUUTh ero K Bxoay IN1 (mpu stom Bxox IN2 He

UCIIONIb3yeTcs]) M ycTaHOBUTH mapamerp Pt8.=0. B ciyyae BO3HMKHOBEHHS

YaCThIX BKJIFOUEHUI/BBIKIIIOYEHHUH HACOCOB CIIelyeT YCTaHOBUTH napamerp Pt8.

otnnuHbli oT 0, Hanpumep, Pt8.=5 (B MunyTax).

6.5 BHelinne CUrHaJbl M JATYHKH B CHCTEMAX BOJA0OTBEACHHS C
NOMJIABKOBBIMI/3JIEKTPOAHBIMH JATYHKAMH

Tabmawuma 7
Cucrema ¢ MOMJIABKOBBIME/3JICKTPOIHBIMU naTankamu - PF0.=4 (tun—4)
Bxox IMoakJar04YaeMblii JATYHK WJIH CHTHAJ Tun Kon
AN He ucnonesyercs - -
INO JIMCTaHIIMOHHOE OTKITIOUCHUE NC E.00
IN1 ITorutaBok — 1 (HUKHMIA) NO Tab. 9
IN2 IToruiaBok — 2 NO Tab. 9
IN3 TlonnaBok — 3 NO Tab. 9
IN4 ITomnaBok — 4 NO Tab. 9
INS ITormaBok — 5 NO Tab. 9

Tabmnuma 5
CucreMa ¢ TUCKpeTHbIMH JaTunkamu - PF0.=2 (tum—2)

Bxon TloakaroyaeMbIid JaTYMK WM CATHAJ Tun Kon
AN He ucnoassyercst - -
INO JIMCTaHIIMOHHOE OTKIIFOUCHHE NC E.00
IN1 JMCKp.CUrHaJI BKIIOUEHUS 3alUTHI OT CyX.X0/a NC E.02
IN2 Juckp.curnan copoca 3amuThl OT CYXOro Xoaa NC -
IN3 OTKJIF0YEHHE TMKOBOI'O HAacoca NO -
IN4 BxiroueHue MMKoBOro Hacoca NO -
INS He ucnons3yrores - -

Tabmuna 6
Cucrema ¢ ananmoroBsiM gataukoM - PF0.=3 (tun-3)

Bxoa IMoaxkarouyaeMblii JATYHK WM CHTHAJI Tun Kox
AN AHaNOTOBBIN JAaTYNK JaBICHUS 4-20mA| E.O1
INO JIMCTaHIIMOHHOE OTKIIFOUCHHE NC E.00
IN1 JMCKp.cUrHal BKIIOYEHHUs 3aLUUThI OT CyX.X01a NC E.02
IN2 Jckp.curHan cOpoca 3auThl OT CYyX0ro X012 NC -

IN3 - INS | He ucnoub3yrores - -

3amuTa ot cyxoro xoaa (E.02).

B tumax perynuposanus - PF0.= 2, 3, S (mupKkymnsamus, MOBEIIICHIE TaBICHAS,
BOJIOOTBE/ICHHUE) 3alINTa OT CYyXOTO0 XOJa MOXET OBITh OCYIIECTBIICHA IPHU
TTOMOIIIHX 2-X TIOTIIABKOB / ANIEKTPOJIOB.

[pu mageHun ypoBHs HHUKe HUXKHero noruiaBka / anektpoja (IN1) uepes Bpemst
Ptl. Hacocel OTKIIOYAIOTCS (3allMTa OT CYXOr0 XO0Ja) W TeHEPHUPYeTCs KOJ
HeucnpaBHOCTH - E.02.

_23 .

Oynkiun BxogoB IN1 — IN5 mpu OTCYTCTBMM HEHMCIPAaBHOCTEH IOIJIABKOB B
3aBUCUMOCTH OT 3HaueHusi mapameTpa PF4. - TN W KOJIMYECTBO IMOIUIABKOBBIX
JATIUKOB - orcanbl B Tabmune 8. s pexxumo PF4. =4, 5, 7 BMecTo MOITaBKOB
trma MS1 MOXXHO HCIIONB30BAThH AIIEKTPOMBI, HO MPH 3TOM HEOOXOAMMO 3aKa3aTh
nipubop ¢ onuuedt /EL (cm. Tabnuiyy 3 1 npuMedyaHue K Hei).

3ammuTa ot cyxoro xoaa (E.02) cpabGaTeiBaet npu pa3mbikanun nomiaska IN1 ms
pexxumoB PF4. = 2.5, 6, 7 (cm. Tabmumy 8).

ABapuiinbiii myck HacocoB mnpu mnepeauBe (E.03) ocymectsiusercs mnpu
3aMBIKaHHM BEPXHEro IOIUIaBKa (B 3aBUCHMOCTH OT KOJMYECTBA MCIOJIB3YyEMBIX
MOIIIABKOB - cM. Tabmuiry 8).
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O0o3Ha4eHMs:
(0) — momaBOK pa3oMKHYT, (1) — momIaBOK 3aMKHYT
Pn =0 — Hacoc «n» BeIKIItOUaercs , Pn = 1 — Hacoc «ny BitoYaeTcs

Tabmuma 8
Tun u KoJM4ecrBo 11OHJIaBKOBLlX/C)JIeKTpOZ[Hle JAATYUKOB - PF4.
Bxon 1 2 3 4 5 6 7
2WAGS | 3¥WAG6S | 3*WAG65 | 3*MSI | 4*MSI | 4*WA65| 5*MS1
(1) E.03
INs |- . - - - ©ypa=1
e | ] ] ~ |mE03 85'30:31 (1) P2=1
(P21 |70 ) P3=0
(1)E.03 j j j
)3 (1)E.03 |(1)PI=1 |(1)P2=1 | (1) P1=I
N3 | - ()=t |(1)E03 - - - -
() 2o (1)P2=1 |(0) P2=0 |(0) P2=0 | (0) P2=0
(1) E.03 B B B B
3 1y pi=1 |1y P2=1 | (1) PI=1 NS .
IN2 1 P2=1 103 b1 |(0) P2=0 |(0) P2=0 | (@ P1=0 | 0) p1=o |(©) P1=0
(0) P2=0
(1) P1=I (1) P1=I _
INU |00 0o [@E02 (07170 |0 P1=0 |0 E02 |(0)E02 {(0) E02

B pexumax PF4. =1, 2, 3, 4, 5 oqHOBpEMEHHO MOXKET 3aITyCKaThCs IO 2 HACOCOB.
B pexxumax PF4. = 6, 7 0onHOBpEMEHHO MOKET 3aITyCKaThCs 0 3 HACOCOB.

[Ipu OTCyTCTBMM HEWCHpPaBHOCTEHl Ha WHAWKATOpE OTOOpa)kaeTcs YpOBEHB IIO

HOMepy BepxHero cpaboraBmiero rmnoruiaBka, Hanpumep — «H-3» - cpabortan
noraBok IN3.
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Jloruka pa®oTsl mpuOOpa B CUCTEMAX C PETYJINPOBAHUEM YPOBHSI 11O MTOIUIABKOBBIM
JaT4MKaM MpeCTaBlieHa B BUE aBTOMATHOM kapTsl B Tabnunax 9.1, 9.2, 9.3.

B 3aBucumoctu ot cocrostHus BxonoB normtasko IN1, IN2, IN3, IN4, INS
(«0»-pa3oMKHYT, «1»-3aMKHYT) T€HEPHPYIOTCS BHYTPEHHHE JIOTHYECKNUE CHUTHAJIBI
P1, P2, P3, P2E, P3E, xoTopple MOTYyT UMeThb 3 3HadeHHUS («1»-BKIOUEHHE
curHana, «0»-BBIKIIFOUEHHE CUTHANA, «X»-OCTaBUTh CUTHaN 0€3 M3MEHEHUs IO
MpeIbIAyIIeMy COCTOSHHUIO). PaboTa cumcrembl OymeT ONpeneNnaThCsi CHUTHAIOM,
KOTOPOMY COOTBETCTBYET MaKCHMAJIBHOE KOJIMYECTBO BKIFOYAEMBIX HACOCOB.

B cnywae ommOO4HOW JIOTMKM CpabaThIBaHUSI MOIUIABKOB (BEPXHHE IOIUIABKH
cpa0aThIBAIOT  paHbLIe HMKHUX) T'CHEPUPYETCSl  COOTBETCTBYIOIIMH  KOJ
HeucnpaBHocTH — E.7X, rlie X — HOMEp HEHCIIPABHOTO MOIIABKA.

Hanpumep: E.72 - HencripaBHOCTH 2-TO MoOIUIaBKa (2-0W IOMJIABOK Pa3oMKHYT, a
MOTUTABOK BBIIE — 3aMKHYT). JlaHHBIE HEUCNIPABHOCTH HE OJOKUPYIOT padoTy
CHCTeMbI W (UKCHUPYIOTCS 10 MOMEHTA BBIKJIIOYECHUS MPUOOpa WM A0 HaKaTHA
knaBuiy <Enter> B pexxume 0ToOpakeHHUs KOIOB HEUCIIPaBHOCTEH.

Onurcanue CUTHAJIOB Ha PUMEpPE CUCTEMBI ¢ ToraBkamu MS1-5 mt. (Taba. 9.3):
N - KOJIHYeCTBO 3aMKHYTHIX MOILIABKOB

P1 - «PaGora omHoro Hacoca» (BkitouyaeTcs npu N>3, Beikitouaercst mpu N<I)
OmuH Hacoc BKIOYaercs npu 3ambikaHud TPEX moOBIX IMOIUIABKOB H
MIPOI0JDKaeT paboTaTh MOKa OCTAIOTCS 3aMKHYTHI IBA 1m00bIX nomiaBKa.

P2 - «PabGorta aByx HacocoB» (BKitouaeTcs npu N>4, Beikiodaercst nmpu N<2)
Bropoii Hacoc Bkimtowaercs npu 3ambikaHni YETBIPEX mo0pIx mormaBkoB
¥ TIPOJIOIDKAET paboTaTh MOKa ocTaroTcst 3aMKHYTH TPU mo0BIX mormiaBka.

P3 — «Pa0oTa Tpex HacocoB» (BKIrOUYaeTcs mpu N=5, BeIKIIFO"aeTcst mpu N<3)
IIpu 3ampikanmun BCEX TOMIaBKOB — BKJIIOYAETCS  MaKCUMAaJbHOE
KOJIMYECTBO HACOCOB, KoTopoe 3amaHo B mapamerpe PF2. (1.7.1). Curnan
Oyznet aktuBeH moka octatoTcst 3aMKHyTsl UETBIPE mo0six momnaska.

P2E — «PaboTa ABYX HACOCOB NPU HeCPaGATHIBAHUH OTHOT0 MOMJIABKA

(Brutouaercst mpu IN4=1 u N=3, Beixitouaercst nmpu N<1)

Ecnu 3aMKkHYT YETBEPTBII nonmagok, a Hike HEro ofuH Pa30MKHYT, TO
BKJIIOYaeTcsl JBa Hacoca. Pabora JByX HacoCOB IPONOJDKUTCS IOKa
ocraroTcsi 3aMKHYTHI [IBA 1m00bIX nomiaBka.

P3E - «Pa0oTa Tpex HACOCOB NPH HecPaGATBLIBAHMH OJHOI'0/ABYX IOIIABKOB

(Brimrouaetcs npu IN5=1, 3<N<4, Brikmogaercs mpu N<I)

Ecnn 3aMkHYT I ThIA MOIUIABOK, a HIDKE HETrO OJWH WJIM JIBa ITOILIaBKa
Pa3OMKHYTHI, TO BKIIFOUAETCSl MAaKCHMAJIBHOE KOJIMYECTBO HacocoB. Pabora
BCEX HACOCOB NPOJOJDKHUTCS IOKa OCTAalOTCS 3aMKHYThl JIBA mro0bIx
MOIUIABKA.

3amycKk M OCTaHOBKAa HECKOJBKHX HACOCOB IIPOUCXOAAT HE OJHOBPEMEHHO.

3aep)KK1 MEXK/y BKITFOUEHUSIMH/BBIKIIIOUEHUSIMHI HACOCOB 3aal0TCsl MapaMeTpamMu

Pt3. , Pt4. (.7.1). Takxke ecTh BO3MOXXHOCTb OT/AENBHON YCTAHOBKH 33/IEPXKKH Ha

BKJIFOUEHHE BTOPOro Hacoca — Pt0. u Ha oTkiIrOUeHHUe MmociaeHero Hacoca — Pt2.
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Tabauna 9.3

Ta6muma 9.1
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6.6 BHelinne cCUrHaJbl M JATYHKH B CHCTEMAX BOJA0OTBEACHHSA C
AHAJIOTOBLIM JATYHKOM

Tabmuna 10
Cucrema ¢ aHanoroBeiM gatyukoM - PF0.=5 (tum-5)

Bxox TToakaroyaeMbIii JATYUK HJIH CUTHAJ Tun Kon
AN AHAaNOroBbIil JaTYUK YPOBHSI 4-20mA| E.O1
INO JlrcTaHIIMOHHOE OTKITIOUEHUE NC E.00
IN1 IToraBok 3alIMTHI OT CYXOro X01a NC Ta06.12
IN2 ITonutaBok nepenuBa NO Tab6.12
IN3 He ucnonssyercs - -
IN4 He ucnonssyercs - -
INS He ucnonesyercs - -

AN — 1
PHY
T
IN2 —Ty E.05i
-
PHS
PH7
PH5
]I PH6
PH3
PH4
PHI PH2
T
INlT —F— E.041i
i
PHO
I
H
Tabmmma 11

PHY9. | CpabatpiBanue curnanmsaiuu nepenusa (E.05)

PHS8. | Copoc curnanuszammu nepenusa (E.05)

PH7. | Yposens Brmouenus III crynenu (ecim PF.2>2)

PH6. | Yposens otitouenus I11 crynenu (ecnu PF.2>2)

PHS. | Yposens Bxmouenus Il crynenn (ecmu PF.2>1)

PH4. | Yposens otutouenus 11 crynenn (ecim PF.2>1)

PH3. | Vposens Bxmouenus I crynenun

PH2. | YpoBens oTkmoueHus | crynenn

PH1. | Copoc curnanuszamnuu Hu3koro yposHs (E.04)

PHO. | CpabareiBaHue curaaigm3anuy Hu3Koro yposas (E.04)

-29.

OCHOBHBIM JaTYUKOM SIBJISIETCSI aHAJIOTOBBIA TAaTUYMK YpOBH:S. COCTOSHUE CHCTEMBI
U KOJHYECTBO PabOTAIOIIUX HACOCOB OMNPEIENISICTCS CHUTHAJIOM OT aHAJIOrOBOIO
JlaT4MKa B COOTBETCTBUU ¢ HacTpoiikamu nmapametpos PHO. — PHO.

Jiis yBenmuaeHus HaJIe)KHOCTH CUCTEMBI TOTTOHUTEIBHO MOTYT OBITh YCTaHOBJICHBI
2 MOMJIaBKOBBIX JAaTyuka, noakmodaemble kK Bxogam IN1, IN2. B HopmanbHOM
pexxume padotsl Bxox IN1 3amkHyT, BX0a IN2 pa3zoMKHYT.

B Tab6mume 12 npuBeneHs BapuaHTHI CpabaTHIBAHUS 3alIUTHl H COOTBETCTBYIOIIHE
KOZBI HEUCTIPABHOCTEH B 3aBUCUMOCTH OT CUTHAJIOB TATYHKOB.

Ta6muma 12
Cucrema ¢ perynmmpoBaHHEM YPOBHS IO CHTHAJIaM aHAJIOTOBOTO JTaTYHKa (THUI—S)
IN2 AN jpaT4mk IN1 Cyxoii xo1 Ilepeaus Jlornka padoThbl

0 0 0 E.02

0 0 1

0 1 0 E.02 E.71

0 1 1

1 0 0 E.02 E.03 E.71,E.72

1 0 1 E.03 E.72

1 1 0 E.02 E.03 E.71

1 1 1 E.03

Amnautor.natuuk = 0 - ypoBeHb HIXKE ycTaBKH mapametpa PH2 (Hacockl He paboTaroT)

Amnaror.natyuk = | - ypoBeHs Bbiiie ycraBku mnapamerpa PH3 (paGortaer xots Ob1 1 Hacoc)

3ammuTa ot cyxoro xoaa (E.02).

Jloruka pabOThI 3aIUTHI OT CYXOTO XOJ/a aHAIOTHYHA W3JIOKEHHOU JJIsi CHCTEM
TTOBBITIICHUS NABJICHUS U HUPKYILIIUH (CM. 11.6.4)

CurHain aHaJOrOBOTrO JATYMKA HE OKa3bIBACT BIUSIHUE HA JIOTUKY PabOThI 3al[UThI
OT CYXOrO0 XO/[ia.

ABapuiinblii myck HacocoB npu nepeause (E.03).

ITpu 3ameikanuu Bxoaa IN2 ocyuiecTBisieTcs aBapUiHBIN 3aIlyCK MAKCHMAJIbHOIO

KOJIMYECTBA HACOCOB yKa3aHHbIX B napamerpe PF2.

[ocne pasmebikanms Bxoma IN2 paboTra HAcOCOB B aBapUiHOM pEXHME H

vHAUKanusA koma HeucnpaBHocTH E.03 OyayT mpomomKaThCs A0 HACTYIUICHHS

J000T0 U3 CIEYIOMNX COOBITHIL:

- 10 ucTeueHHIo BpeMeHH Pt2 (3aiepxKKa OTKIFOUCHUST HACOCOB - IPUMEHSIETCS JUIs
OTpaHUYCHUS YacTOTHI IIyCKOB HacocoB). Bpemst Pt2 cnemyeT ycTaHOBUTH TakuM
00pa3oM, 4TOOBI 32 3TO BpeMsI HACOCHI HE MOTJIM TOJIHOCTBHIO O0TKa4aTh EMKOCTb;

- npu pa3Mbikanuu Bxoaa IN1 (3amura oT cyxoro xoma);

- BCE HAaCOCHI BBIKJIIOUEHBI U3 COCTOSIHUS [ 0TOBHOCTH;

- Tpu AucTaHnuoHHOM oTKItoYeHuu (INO);

- TIpM BBIKIIIOUEHHUH/BKIIOYEHUH TUTAHUS IPHOOpA.

Ecnmu curHan ot ananmoroBoro pgaruvka MeHslie ypoBHs PH2. m Bxoxg IN1

Pa30MKHYT, TO aBapUHHBIH ITyCK HACOCOB HE MMPOUCXOIUT.
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7. BBoa B JKCIUIyaTaAUMI0 W NPOrpaMMHUPOBAaHHUE
CHCTEMBI

[lepen BBOJOM B 3KCILTyaTaIMI0 CHCTEMBI HEOOXOANMO:

- TPOBEPUTH MPABMIILHOCTH JJIEKTPHUUECKOTO IOJCOCIMHEHHUS KOMIIOHEHTOB
CHUCTEMBI, OCOOCHHO 3a3€MIICHHS W 3aHYJICHHS B COOTBETCTBUU C MECTHBIMHU
MIpEIIICaHUsIMI,

- B 3aBHCHMOCTH OT Ha3HAYEHHUS CHCTEMBI BHIOpATh W 3aIPOTPaMMHUPOBATH THII
perynupoBanus cuctemsl (mapamerp PF0.) - TUmbl perynmupoBaHUS CHCTEMBI
OITMCaHBbI B 11.5.3;

- B 3aBHCHUMOCTH OT HA3HA4YEHUS CHUCTEMBl HEOOXOOMUMO ONPEAETHTh H
3aIporpaMMHpOBaTh MHHUMAIBHOE KOJMYECTBO OJAHOBPEMEHHO PabOTAarOIIMX
HacocoB (nmapametp PF1.);

- B 3aBUCUMOCTH OT Ha3HA4YCHUA CUCTCMbI U KOJIMYCCTBA PE3CPBHBIX HACOCOB
HEOOXOAMMO  OIpPEAEINTh MAKCHUMAJIBHOE KOJWYECTBO  OJHOBPEMEHHO
paboraromx HacocoB (mapamerp PF2.), ycraHaBnmBaemMoe Kak pasHMIA
MEXay OOIINM KOJMYECTBOM HACOCOB M KOJIMYECTBOM PE3EPBHBIX HACOCOB.
ABTOMAaTHYECKOE PETyINPOBAaHHE KOJIMYECTBA OJHOBPEMEHHO PabOTAFOIINX
HacOCOB IMPOUCXOJUT B MHTEpBale MEXAy 3HaueHUsMHU napameTpoB PF1. u
PF2.;

- TIPOM3BECTH YCTAaHOBKY BCEX IIPOTPaMMHPYEMBIX MapaMeTpPOB CHCTEMBL,
JIOCTYTIHBIX JUTSI BRIOPAHHOTO THITA PETYIMPOBAHUS CHCTEMEI,

- TIpH BBOJIE B 3KCIUIyaTalHIO KaXI0TO HACOCA U HACTPOIKE BHEITHUX AATYHKOB
PYKOBOJICTBOBATHCS] HHCTPYKIMSIMHU, KOTOPBIE K HUM IPUIAararoTCs.

7.1 llporpaMmMHupoOBaHue NAPAMETPOB CHCTEMBbI

Jns BXoga B peXHM IPOrpaMMHUPOBAaHHMS HEOOXOANMO OIHOBPEMEHHO HaXaTh
iapuy <Esc> + <Enter>. B pexxume nporpaMMUpOBaHUsI MOKHO OCYILIECTBIISATD
YCTaHOBKY HPOTPaMMHUPYEMBIX IapaMeTpOB WM TPOCMOTP HH(GOPMAIIMOHHBIX
napamerpoB. IIporpamMmupyeMele mapaMeTpsl H3MEHSIOTCA ONEpaToOpoM U
UCIIOJB3YIOTCA  JUIA  HACTPOWKM cHcTeMbl. HQpOpMalnuoHHBIE HapaMeTpsl
H3MEHSAIOTCSI CAMOCTOSITENBHO BO BPeMsl PaOOThI CUCTEMBI U CIIyXKaT Ul OLIEHKH
COCTOAHHA CUCTCMbI, HAJIAAKU U IIOHUCKa HeMCHpaBHOCTeﬁ.

Ilepen BBOIOM B OKCIUIyaTalMIO CHUCTEMbl U IIepel IPOrpaMMUPOBAHHUEM
napaMeTpoB CUCTCMBI H€O6XO[{I/IMO YCTaHOBUTH THUII PETYJIUPOBAHUA CUCTECMbBI B
3aBUCUMOCTH OT Ha3HAYE€HUs U KOH(UIypalUH CUCTEMbl IPU IOMOLIU [apaMeTpa
PF0. Bo Bpems nporpaMMUpOBaHUs JOCTYIHBI TOJIBKO T€ HapaMeTpbl, KOTOPbIE
UCIIOJIB3YIOTCS B YCTAHOBJIEHHOM THUIIE PETYJIUPOBAHUS CUCTEMBI.

B Tabnmme 13 ykazaHel MporpaMMHpYeMBIE TIapaMeTpbl (C TOYKOW) H
nH(POPMAIIMOHHEIE MapaMeTpbl (0e3 TOYKHM) C yKa3aHHEM WX BO3MOYKHOTO
MHHUMAQJIBHOTO W MAaKCHMAaJbHOTO 3HAY€HMS, COWHHMIl H3MEpPEeHHs W THIIOB
PEryJIMpoOBaHUs CHUCTEMBI, B KOTOPBIX 3TH IlapaMeTpbl NocTymHbl. [lapamerpsr
yCTaHaBJIMBaeMble 110 YMOJIYaHHUIO Ha NIPENIPUATHI-U3TOTOBUTENE 0003HAUEHEI *.
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Tab6muma 13

Hapam.| Tun HaumeHoBaHue mapamerpa Onucanne
PJ6 Bce | Brnoxennsle mapameTpsl Hacoca 6 TTapameTps! 1uist Hacoca n:
PJ5 | Bce | BrioxkenHsle mapaMeTpsl Hacoca 5 In.1 —Tox B (pase 1

Jn.2 — Tok B ¢aze 2
PJ4 Bce | BrnokeHHBIC mapameTpsl Hacoca 4 Jn.3 — tox B daze 3
PJ3 | Bce | Brnoxennsle mapameTpsl Hacoca 3 Jn.d — cocrosue Bxona
JaT4YHKa BJIa)KHOCTHU
PJ2 | Bce | BroxxeHHble mapaMeTpsl Hacoca 2 [0] - samKmyT
PJ1 | Bce | Bnoxxennsle mapameTpsl Hacoca | [100] - pazomMKHYT
o . B 3aBucumocTH oT ycTaBKM
PJn. | Bce | HomuHanbHbIi TOK ABUTATENEH [hom.
cpabaThIBaeT TOKOBAs 3aIIUTA
3ameprkka BOCCTAHOBIICHHS TTOCTIE [0 - 240] w.
Pt8. |2,3,5 6p 241 — c6poc 3alUTHI 110
CpabaThIBAHHS 3ALATHL IO CYX.XOAY | poo e we mpomcxouT
Hums 712/sd -Bpems mepexItodeHns
«3BE3a-TPEYTOIBHIK
Pt7. | Bce Aa-Ipey [0 - 7] cex.
Juist 712/ss - BpeMst HEUYBCTBHUTEIb-
HOCTH TOKOBOH 3aIIUTHI IIPH ITyCKe
Bpewmst nepexpriTis paboThl HACOCOB
Pt6. | Bce | P PEKPRITHA P [0 - 30] cex.
MIPH IUKJIAIECKOM MEPEKIIOYCHUN
Bpemst nukiImaeckoro nepexiIroueHus
Pt5. | Bce | PO N p [0 - 240] wacos
0a3oBoro Hacoca
MuHuManbHas 3aJiepKKa Mex
Ptd. | Bce Aep o [0 - 240] cex.
IIyCKaMH HacOCOB
MuHumanbHas 3aJiepKKa Mex
Pt3. | Bce s1ep y [0 - 240] cex.
OTKJIFOYCHUSIMHU HACOCOB
3ajiepkka OTKIII0UYEHHsT 6a30BOTO
2,3,4| 2P [0 - 240] cex.
PE2 Hacoca
) 3amepKKa OTKITFOUSHHSI HACOCOB MPH
5 sepa P 10 - 240] M.
aBapHUIHOM TIepeNINBe
3aneprxkka cpabaThIBaHUS 3aIUTHI
pt1. | 2,3 | >Heprracp = [0 - 240] cex.
110 CYXOMY X0y
3aneprKKa BKIFOUSHHS TUKOBOTO
Pt0. | Bce s1ep [0 - 240] cek.
Hacoca IocJie BKIIIOYeHHs 0a30BOT0
*]
Konrpons uepenosanus das [0%] - Bhixmouen
[ 1]— HOopManbHBIHA —
(M3MepseT HanpaBJICHUE BPAIICHUS N
PF8. | Bce L1 TPSIMOH OPSIIOK
(a3 o HanpspkeHusM B ¢paszax L1 u [ 2 ]— HOpMANBHE —
L2 xaxa0ro JBuraTens) OBPATHBIH HOPAIOK
Cucrema norudeckoro caMokoHTpoisi | [ 0 | — BeIKITFOUEHa
PF7. | Bce

(CJIC) TOKOBBIX 3aIlIUT

[1*] — BriTFOUCHA
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WHBepcuss  JOTUKH  JAHUCKPETHBIX
BXOJI0B (OWTOBEIN mapameTp - TpH

[1]-INO, [2]-IN1, [4]-IN2,
[8]-IN3,[16]-IN4,[32]-IN5,
[64]-PTC

PP2.

HOpOF BBIKJTIOUEHHS 0a30B. Hacoca

Junana3oH yCTaHOBKH

PP1. [Topor BbIKIIFOUEHHS TUKOB. HAcoca 3aBUCHUT OT AUarna3oHa
PPO. ITopor BKJIIOUEHHUST HACOCOB anasor. narquka (PF3.)
CpabatbIBaHE CUTHAIN3ALMN
PHO. > nepenuba (E.05)
COpoc curHanm3anuu
PHS. > nepenmba (E.05)
VYposens Bkmouenus 111 crynenn
PHT. | 5 1 (o PF.2>2)
Yposens otkmouenus 11l crynenn
PHe6. 5 )
(ecan PF.2>2) JluanazoH ycTaHOBKH
PHS. 5 Yposens BxiroueHus Il crynenu [1apaMETPOB 3aBHCUT OT
(ecn PE.2>1) JIMANa3oHa aHaJIoroBOro
PH4 5 Yposens oTkimodenus I crynenn naranka (PF3.)
) (ecmu PE.2>1)
PH3. VYpoBeHs BKItoUeHHUs | cTyneHu
PH2. VYposens oTkimoueHus I crynenu
COpoc curHaIu3anuu
PHI. > Huskoro yposus (E.04)
PHO. 5 CpabatbIBaHE CUTHAIN3ALMN
Hu3koro yposHs (E.04)
PAO | Bce | Cocrosnue auckperHoro Bxona INO
PA1 | Bce | Cocrosinue auckpernoro sxozaa IN1 [ 0 ]— KoHTaKTHI
PA2 | Bce | CocrosiHue nuckpeTHoro Bxona IN2 3aMKHYTHI
PA3 | Bce | Cocrosnue auckperHoro sxoaa IN3 [100] — xoHTaKTHI
PA4 | Bce | Cocrosinue auckpetrHoro Bxona IN4 Pa3OMKHYTEI
PAS | Bce | CocrosiHue nuckpetHoro Bxojna INS
PA6 | Bce | Cocrosinme aHanorosoro Bxoga AN1 | [ 0 ]-0mA,
PA7 | Bce | Cocrosuue ananorosoro sxomga AN2 | [100]-20mA /10 B
Pt Bce | Temmepatypa BHyTpH npudopa Orobpaxenue - °C

PF6. | Bce Hanpumep:
WHBEPCHH  HECKONIBKUX BXOMOB  MX | 1711 yunepcus BX0I10B
3HAYCHUA CKHaI[BIBa}OTCH) INO, INI, IN2 u WSK
[0*] — HeT uHBepCHii
[150 - 250]
. o
PF5. | 3,5 | Kanmu6poBka aHAaNoroBOro JaT4uKa Hanp HM'[[;%%]*]_; 0’80/2
[201] -+ 0,5%
[0*] - oTkITIOYEHO
[1] - WAG65 —2 mir.
[2] - WA65 — 3 miT.
PF4 4 Tun ¥ KOTUYECTBO MOIIABKOBBIX [3] - WA65 — 3 mir.
) JTATYUKOB [4] -MS1 -3 mr.
[5] -MS1 —4mr.
[6] - WA65 —4 mr.
[71 -MS1 —5mr
[0]-1.0; [1]- 16 [2]-2.0;
[3]-2.5; [4]-4.0, [5]-5.0;
PF3. | 3,5 | [Inama3oH aHaJOTOBOTO JaTIUKa [6]-6.0; [7]- 10 [8]-16;
[9]-20, [10]-25;[11]-40;
[12]-50;[13]-60;[14]-100
PF2. | mee MaxkcuManabHOE KOJTHYECTBO OIHO- [1-6]
BPEMEHHO PabOTaIOIINX HACOCOB
PFL | mce MuHIMaTBHOE KOMHYECTBO O/THO- [0-6]
BPEMEHHO PabOTaIOIINX HACOCOB
[ 1 ]- pasmen.ynpaBienue
[ 2*]- mo auCKp.1aTUUKY
[ 3 ]- mo anan.matyuky
PF0. | Bce | Tum peryaupoBaHusi CUCTEMBI [ 4] - BogooTBeaeHue
IO TOTIIaBKaM
[ 5] - BomooTBenexnue
10 AHAJIOT. IATYUKY
Anpec ycrporictBa Modbus
PCY. | Bce | (mapamerpsl unrepdeiica - 9600,8,N,2 /| [ 1-247 ]
9600,8,N,1)
[0] — ynpasi. 3anperieHo
BrokupoBka ynaneHHOro U pPOBOTo (nocTymHo nomyuenme
PC7. | Bce UHGPOPMAIIUK O COCTOSHUM

yIpaBJIeHUS

CHUCTEMBI)
[1*]- ympaBi. pa3perieHo
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VYcnoBust KOPPEKTHOTO MPOTPaMMHUPOBAHHUS TAPAMETPOB,
HEBBINOJIHEHHE KOTOPBIX IPUBOAUT K HercnpaBHocTH E.07

Bce | PF1. <=PF2.

4,5 | PF1.=0

3 PPO. <PP1. <PP2.

5 | Ecim PF2.=1, To PHO.< PH1.< PH2.< PH3.< PHS8.< PHO.

Ecnu PF2.=2, To PHO.< PH1.< PH2.< PH3.< PHS.
n PH2.<PH4.< PH5.< PH8.< PHO.

Ecnu PF2.>2, To PHO.< PH1.< PH2 < PH3.< PHS.
5 n PH2.<PH4.< PH5.<PH7.
n PH4.<PH6.< PH7.< PH8.< PHO9.

7.2 PexkoMeHAalMM 1O YCTAHOBKE HAINpPAaBJICHUS BpalleHHUs

ABHUraTeJIe.

Heo0xoauMoO yCTaHOBHTh 3HAYCHHE MapamMerpa KOHTPOJsS uepeioBaHust (a3
PF8.=1 (mpsmo¥ mToOpsmok). YOemuTsCsi, YTO B CHCTEME OTCYTCTBYIOT
HEHCIIPaBHOCTH HAacOCOB, oToOpakaembix kogamu E.n5 (E.15, E.25 u T1.1.). [Ipu
HENpaBUJIbHOM 4YepeJoBaHWU (a3 HEOOXOAMMO MOMEHATh MecTaMu 2 (a3bl
MTUTAIOIIET0 CUIIOBOTO Kadelsi Ha BBOJIE CETEBOI0 PyOHIIbHHUKA.

[IpoBepuTh NpaBUIBHOCTH HANpaBieHHWs BpalleHUs HacocoB. B ciyuae
OOHApy>XEHHUsI HECOOTBETCTBUS HEOOXOIMMO TOMEHATh MecTamMu 2  (ha3sl
COOTBETCTBYIOIIEr0 Hacoca.
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8. Texnnueckoe 00CTy:KUBAHHE

[Tepen MpOBEACHUEM  paboT 1O TEXHUYECKOMY
OOCITyXMBaHMIO WM PEMOHTY OTKIIOYHTE CHCTEMY H
UCKJTIOYNTE BO3MO>KHOCTb HECaHKIIHOHUPOBAHHOTO
BKJIFOUCHHSI.

Pexomenayercs mnepHOANYECKH KOHTPOIMPOBATH TEMIIEPATYPY IOABOIAIUX U

BHYTPEHHHMX CWIOBBIX uemedl. [lns storo He pexe | pasza B rox, mocne

MIPOAOIDKUTETFHOM paboThl mkada mox Harpy3Koi, He00X0AUMO:

1. O6ecrounTh mKad, OTKIIOYNB BBOAHOW PyOHIbHUK.

2. IlpousBecTr BHU3YyaJbHBIII OCMOTP KOHTaKTOPOB, aBTOMATOB, KJIEMMHUKOB U
MPOBOJOB Ha MpPEIMET TEIUIOBOIO pa3pylLIeHUs WM OIUIABJICHUS M30isuu. B
ciyyae OOHapy>XeHMs IIPH3HAKOB TEIUIOBOTO pa3pylleHus, AajbHeimas
SKCIUTyaTanus mkada 3ampeniaercs 10 IPOBEAEHHS BOCCTAHOBUTEIHHOTO
PEMOHTa, TaK Kak 3TO MOXET ITPUBECTU K BO3TOPaHHIO.

3. Cobmronas HEOOXOIUMBIE MepEI MIPEIOCTOPOKHOCTH, pyKoit
MIPOKOHTPOJIMPOBATh TEMIIEPaTypy CHIIOBBIX NPOBOAOB B HETIOCPEICTBEHHOM
OIM30CTH OT MECT TpHcOoeAWHEeHus. B ciydae oOHapyXeHHUsS JOKaIbHOTO
HeperpeBa NpoBOJIOB, MPOTAHYTh KJIEMMbI COOTBETCTBYIOIIUM MOMEHTOM.

[Tpubop nomKeH conepkaThCs B UUCTOTE. PETyssipHO, B 3aBUCHMOCTH OT YHCTOTHI

MOMEIICHUSI B KOTOPOM JKCIUIyaTHpyeTCsl IMpuOOp, HEOOXOAMMO TPOYUCTUTH

npuoop, MPOYUCTUTH BXOJHOHM BO3AYIIHBI (GHUIABTP (MOIJIEKHUT MEPUOIUYECKON

3aMeHe) U BeHTUJIATOP MPHU UX HATUIHUH.

9. HecnpaBHOCTH, NIPUYMHBI M CIIOCO0OBI YCTPaHEHUS

9.1 Ecimu mpubop WM KOHTpOJUIEp HAcoca HE BKIIIOYAETCS, TO HEOOXOIUMO
MIPOBEPUTh MPABHIBHOCTh IOACOCAMHEHHS K MUTAOUIEH DIEKTPOCETH U
HCIPaBHOCTH IPEIOXPaHUTENeH COOTBETCTBYIOHmEro KoHTposuiepa Hacoca (KH),
Haxonammxcss mon kpeiukoit KH. JBa manpHux mnpenoxpanurens mo 0,1 A
(5x20mMM) — uenu mnutaHus KoHTposuiepa Hacoca (KH), OnwkHuMil K Kpbliike
npenoxpanurens 1 A (5x20MM) — 1enp nOHUTaHUS KaTyIIeK KOHTaKTOPOB
COOTBETCTBYIOIIEr0 Hacoca. B 3aBHCHMOCTH OT THIIA UCIIOJIHEHUS IPHOOPa BMECTO
npegoxpanuresns 1 A B LenM TNHTaHUS KaTyHIeK KOHTAKTOPOB MOXKET
yCTaHaBJIMBAThCs NPEAOXpaHHUTeNs Oousibiiero HomuHana (ot 1 mo 5 A). Ilpm
3aMEHE IPeAOXpaHHUTEeNel HEOOXOIMMO YCTAaHOBHUTh HOBBIH IIPENOXPAaHHUTENH
TaKOro HOMHWHAJIA, KOTOPHIA OBUI YCTaHOBIIEH Ha 3aBOJe-M3roToBHTENE. OOIIumit
koHTpoutep cucteMbl (KC) muraercs or XoTs OB OOHOTO PabOTOCIIOCOOHOTO
KoHTpoJutepa Hacoca (KH).

9.2 B cnydae cpabaTeiBaHUS 3aIIUTHl M OTOOpaKEHUS KOJa HEUCIPaBHOCTH,
yCTpaHUTE NPUYMHY cpadarbiBaHMs 3amuThl. [Ipy ycTpaHeHMM HeucrpaBHOCTEH
JJIsL OLICHKH COCTOsSIHUA CHUCTEMBI BOCHOJ’ILSyﬂTeCh IIOKa3aHUuAMU
WH(POPMAIMOHHBIX TAPAMETPOB, TOCTYITHBIX B PEXKUME IMPOrPAMMHPOBAHUSL.

Kompl HencnpaBHOCTEH 0TOOPAXKAIOTCS B CICIYIOIIEM BH/IC:
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E.xy
| |

X - TUII HCUCIIPABHOCTH Y - HOMEp HCUCIPABHOCTHU

Tabmuma 15

Kon B 3aBuHC. 0T HOMepa Hacoca

x=0,7 — HeucnpaBHOCTH cucTeMbl (Tabmuma 12)

x=1,2,3,4,5,6 — HeucnpaBHOCTH HacocoB (Tabmuma 13)

Kozbl BO3MOKHBIX HEHCIIPABHOCTEH CHCTEMBI B 3aBUCHMOCTH OT YCTaHOBJIEHHOTO
THIIa PeryIMpOBaHus yKa3aHbl B Tabmune 14 .

1

2

3

4

5

6

HencnpaBHocTu Hacocos,
r7ie n - HoMep Hacoca (1-6)

E.10

E.20

E.30

E.40

E.50

E.60

E.n0 - moTepst cBA3U ¢ KOHTPO.J1JIEPOM HAcOCa N
dukcupyercs, ecaM  HAcOC ~ HAXOOWics B
ABTOMAaTHYECKOM pEXUME MU MPOM30IIIa HOTeps
CBS3M MEXKAY COOTBETCTBYIOIIUM KOHTPOJUICPOM
Hacoca ® OOmMHMM KOHTPOJUIEPOM  CHCTEMBL,
HaIlpyMep, B CiIydae BBIKIIOUYEHHUS! aBTOMAaTa Hacoca
WJIM TIOTEPH MUTAHUS IIPU pa3febHOM BBOJIE.

E.11

E.21

E.31

E41

E.51

E.61

E.nl - 3ammura Hacoca n no curnaiay PTC
(meperpeB)

E.12

E.22

E.32

E.42

E.52

E.62

E.n2 - 3amura Hacoca n no curnauy DI
(mpoteuka)

Tab6muma 14
Kon Tun peryJ. HeucnpaBHOCTH CHCTEMBbI
E.00 BCE JHMCTaHIIMOHHOE OTKIIFOUEHHE
E.01 3,5 Oo6psiB gatunka (I<2.5mA)
E.02 Bce 3amura oT CyXoro xojua
E.03 3 OTKJIFOUEHHE TT0 MIPEBHIMICHUIO JaBICHHS
4,5 CurHayimzanus epesmBa 1o MorIaBKy
E.04 5 CurHanusaiysi HU3KOro YPOBHsI 110 aHAJIOTOBOMY JAaTYUKY
E.05 5 CurHanusaiysi nepeiusa o aHaJIOrOBOMY JaT4YUKy
HenpasunpHOE IporpaMMHUpOBaHIE TAPaMETPOB CHCTEMBI
E.07 Bce (ycmoBust KOPPEKTHOTO IPOTPaMMHUPOBAHNUS TTAPAMETPOB
onrcanbl B Tabmuie 13)
E.71, E.72, 45 Hapy1uenus Toruku paboThl IOIIABKOB
E.73,E.74, ’ (Tabmumwt 9.1, 9.2, 9.3, 12)

[Ipu cpabateiBannyu cur"ana gucrannuoHHoro otiimoueHus (IN0Q) orobpakaercs
kox E.00 u Bce Hacockl, paboTaroiye B aBTOMaTHYEeCKOM PEXXHUME, OTKIFOYArOTCS.
[Ipu sToM cBeToamon 0000IIEHHON aBapUy HE CBETUTCSA M CUTHAIBHOE peie SSM
He cpabaThIBaeT, TaK KaK JaHHAs CUTYalMs HE CUUTACTCS HEHUCIIPABHOCTHIO.

IIpn BO3HMKHOBEHHMM HECKOJBKHX HEHCIPABHOCTEH OHM  OTOOPaXaroTCs
nuKiIndecku. Jljis yCKOPEHHOM MpPOKPYTKH KOJOB HEHCIIPABHOCTEH MOYKHO
HCIIOJIB30BATh KIABHIIHN <+> WIH <->.,

B ciyuae ycTpaHeHHsI HEHCTIPABHOCTH CHUCTEMBI, €€ KOJl aBTOMAaTHIECKHU TIEPECTaeT
OoTOOpakaThbCsi, a CBETOAMOJ] OO0OOIIEHHOH aBapuu CHCTEMBI TacHET, Kpome
HeucnpaBHocTeil, oroOpaxkaembix konamu E.71 - E.77. B ciiyyae camoycTpaneHus
9THX HEUCIPABHOCTEH CBETOAMOJ OOOOIIEHHOW aBapuu CHCTEMBI IPOJOIDKAET
CBETUTCS, a KOJbl HEHCIpPaBHOCTEH (PUKCHPYIOTCSI O MOMEHTa BBIKIIOYECHHS
npubopa WM A0 HaxaTws KiaBuiin <Enter> B pexuMe OTOOpaXXeHUs! KOIOB
HeucnpaBHocTell. 3adukcupoBaHHble Konusl HeucnpaBHocredl E.71-E.77 un
COOTBETCTBYIOIIMH WM CHrHajd OOOOIICHHOWH aBapuMy CHCTEMbl HE BIHUSIOT Ha
(YHKIIMOHMPOBAaHNE CHUCTEMBl M HCIHONB3YIOTCS UIA (DHMKCHPOBAHUS yKa3aHHBIX
HEUCIPABHOCTEI.

Komp! BO3MOXKHBIX HEHCIIPAaBHOCTEH HACOCOB yKa3aHbI B Tabmure 15 .
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E.13

E.23

E.33

E.43

E.53

E.63

E.n3 - 3ammTa Hacoca n no ToKy
dukcupyeTcst Py MPEBBILICHAN MAKCUMAJIBHOTO U3
Tpex (a3HbIX TOKOB IO  OTHOLICHHIO K
HOMHHAQJIBHOMY B  TEYCHHE  ONPEACICHHOTO
BpeMeHH. Bpemst cpabaThiBaHUsI 3aIUTHI MIPH ITyCKe
HAacoca B  3aBHCUMOCTH  OT  MeEpPerpy3Kd
onpeziensercs 1o 3aKkonHy 1%t

lp/Tuow| L1 [ 125 | 1,5 | 2 3 4 5 6
t(cex)[1000| 375 [ 168 | 70 | 26 | 14 | 9 | 6

B ycraHoBuBIIEMCS pexXuMe BpeMsi cpabaThIBaHUS
yMmeHblaercs B 2 pasa. [locime cpabaTbiBaHMA
TOKOBOM 3alMTBl Py4HOH COPOC HEHCIIPAaBHOCTH
BO3MOJKEH HE MEHEE, 4eM 4epe3 2 MUHYTHI.

E.14

E.24

E.34

E.44

E.54

E.64

E.n4 - 3ammura nHacoca n no CJIC

Cucrema goruueckoro camokontposs (CJIC)
TOKOBBIX 3aIIUT MOXET OBITh OTKJIIOYEHA BO BPEMS
OTJIAJIKU CHUCTEMBI IPOrPaMMHPOBAHUEM ITapaMeTpa
PF7. Ilpu  axtuBmsupoBamHod CJIC  mpu
BBIKJIFOYCHHOM KOHTakTope TOK B ¢azax L1 m L2
JIOJDKEH OBITh MeHee 2 A, a IpH BKIIOYCHHOM
KOHTakTope - Ooinee 2 A. B mpoTruBHOM citydae
oOHapyxuBaetrcs HeucrnpaBHocTh o CJIC, koTopas
MOXXET BO3HUKHYTB B CJISYIOIINX CIIydasx:

- HACOC HeE MOJKIIOYCH

- HEHCIIPaBHOCTh KOHTAKTOPOB

- HeuctpaBHOcTh KH 10 m3mepenuro $azoB. TOkoB

E.15

E.25

E.35

E.45

E.55

E.65

E.n$ - 3amura Hacoca n 0T HeNPaBUJILHOTO
YepenoBaHus (a3, a TaKKe MPU BbINATeHHH HIH
3HAYUTEIHLHOH HecuMMeTpuu a3

Qukcupyercss IpH  HECOBNAACHHH  IOPSIKA
yepenoBanus (a3 ¢ 3amaHHBIM mapamerpom PFS.
(KOHTPOJIb MOXKET OBITh OTKIIIOUYEH)

E.17

E.27

E.37

E47

E.57

E.67

E.n7 - apapuiiHblii pe;kuM py4HOro nycka
Hacoca n (0e3 3aIuT)
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Jdnst  cOpoca 3apMKCHPOBAHHBIX HEHCIIPABHOCTEH HACOCOB HEOOXOIMMO HaXaTb
kiaBuiy «Hacoc» - «n» B COOTBETCTBYIOLIEH 00NAacTH yIpaBieHHsl HACOCAMHU.
I[Ipu osroM Hacoc OyaeT BBIKIIOYEH K3 aBTOMAaTrH4eckoro pexuma. Jlis
MEPEKTIOYEHUsI B aBTOMATHYECKUH pPEXHMM HEOOXOAMMO MOBTOPHO HaXaTh
COOTBETCTBYMOLIYIO KaBuiry «Hacoc» - «a».

Ecan camocTosiTeJIbHO He yaaeTcsi YCTPaHUThL npo0JeMy B padore nmpudopa,
obpamaiiTech K CHeLMAJHCTY N0 AAHHOMY OOOPYIOBAHHUI0O WJIH B CIYyXKOY
cepBuca pupmol WILO (service@wilo.ru).

10. 'apanTUN U3rOTOBUTEJIS
[IpeanpusiTHe-U3roTOBUTENb TapaHTHPYET COOTBETCTBHE NPHOOpPAa TEXHHYECKUM
XapaKTepUCTHKaM IIpH COOJNIOJCHWH YCIOBUHM OKCIUTyaTallud, XpaHeHWs |
TPaHCIIOPTUPOBAHUS, YCTAHOBJIEHHBIX OKCIUTyaTallMOHHOW JOKyMEHTaled Ha
mpuodop.
lapaHTHiHBIN CPOK IKCIUTyaTallMd IpUOOpa yCTaHABIMBAETCS 12 MecsieB co AHA
MIPOJaXXH, HO He Oosiee 15 MecsleB ¢ MOMEHTa M3TOTOBJCHUS Ha MPEANIPUATHHU-
H3TOTOBHTEIE.
JleiicTBHE rapaHTUHHBIX 0053aTEILCTB MPEKPAIIACTCS:
®  II0 UCTEYEHHH TapPaHTUITHOTO CPOKa
e B cCIilyuyae yTpaThl (yTepH) macrnopra
® IpU HECOOJIOJCHWU TIOTpeOUTENEeM YCIOBHH U TpaBWI XpaHEHUs,
TPaHCIIOPTHPOBAHUS, MOHTaXa W OSKCIUTyaTallMH, YCTaHOBJICHHBIX B
PYKOBOZCTBAX I10 9KCIUTyaTallMd K MOHTAXYy IpHOopa
® [P CaMOBOJILHOH pa300pKe N peMOHTE KOMITIEKTYIOLIHUX ITprudopa
®  IIpU BHECEHHH B KOHCTPYKLHMIO MJIM KOMIUICKTALUIO PHOOpa M3MEHEHUH,
HE COTJIACOBAHHBIX C MPENPUATHEM-U3TOTOBUTEIEM
® IIpU TOBPEXACHUSIX B PE3yJbTaTe aBapuM JHOO WHBIX MEXaHMYECKHX
MOBPEXKACHUH, TPOM3OUIEANINX HE B  PpE3yibTaTeé TEXHHUYECKUX
HeUcCIpaBHOCTEN prudopa
e 1pu 3ameHe [loTpeOuTeneM cTaHAapTHBIX KOMIUIEKTYIOLIMX Npubdopa Ha
apyrue, HE MPETyCMOTPEHHEIE HOPMAaTUBHO-TEXHUYECKOU
JOKyMEHTaled  WIM  ONHMCaHWeM  NpuOopa,  IPeNOCTaBICHHBIX
MIpeaIpUATHEM-U3TOTOBUTENIEM
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