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Mcnonb3oBaHUA Ha TeppuTopun TaMOXEeHHOro coto3a B
pamkax EBpa3uiickoro akoHommyeckoro coo6uiecrtna.
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lMpedynpexdeHue

lpexde yem npucmynams K pabomam no
MOHMaxy ob6opydoeaHusi, He06xo00umMo
8HUMameJsibHO uU3y4yumsb OaHHbIU OOKYyMeHm.
MoHmax u 3akcnnyamauyusi o6opydoeaHus
0oJIKHbI MPOB8OOUMBLCS 8 cOOMeemcmeuu ¢
mpe6ogaHussMu daHHO20 AOKyMeHma, a makxe 6
coomeemcmeuu ¢ MECMHbIMU HOPMaMu U
npaeunamu.

1. YKa3aHua no TexHMKe 6e3onacHoOCTH

lMpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHusi OOJIKHa
npou3eo0umbCsi MepcoHasioM, enaderoujum
Heo6x00uMbIMU G111 3M020 3HaHUsIMU

u onbimom pa6omail.

Jluya c oepaHu4eHHbIMU ¢hu3zuvdecKumu,
yMCmeeHHbIMU 803MOXXHOCMSIMU,

C 02paHUYeHHbIMU 3PEHUeM U CJIYXOM He
dosmKHbI AonyckambCs K dKcnyamayuu 0aHHO20
ob6opydoeaHusi 6e3 conpoeoxoeHusi unu 6e3
uUHcmpykmaxa rno mexHuke 6esonacHocmu.
UHcmpykmax dosmxeH npogodumbcs
nepcoHasioM, omeemcmeeHHbIM 3a
6e3o0nacHocmb yKa3aHHbIX Jluy.

Hocmyn demeli kK daHHOMYy 0o60pydoeaHuro
3anpeuweH.

1.1 O6wme cBegeHUsi 0 JOKYMEHTe

MacnopT, pykoBOACTBO MO MOHTaXy M 3KCnnyaTauuu, ganee no
TEKCTY - pYKOBOACTBO, COAEPXUT NPUHLIMNNANbHBLIE YKa3aHus,
KOTOPbIE AOMKHbI BbINOMHATLCSA MPU MOHTaXe, aKcnnyaTauum

N TeXHU4eckom obcnyxunaHuu. MoaTomy nepes MOHTaXoM

1 BBOAOM B 3KCMryaTauuto OHM 06513aTernbHO A0MKHbI ObITb
N3y4eHbl COOTBETCTBYHOLLUMM 06CNYXMBAOLWMM NEPCOHANOM UNn
notpebuTtenem. PyKoBoACTBO AOMKHO NOCTOSIHHO HAXOAMTBCS Ha
MecTe akcnnyaTauun obopyaoBaHus.

Heobxogumo cobnogaTb He Tonbko o6Lwune TpeboBaHns no
TexHuke 6e3onacHocTu, NpuBeaeHHble B pasaerne "YkasaHus

no TexHuke 6esonacHocTM", HO K cneunanbHble yKasaHus no
TexHuke 6e3onacHoCTU, NPUBOAMMbIE B APYTUX pasgenax.

1.2 3HayeHMe CUMBOJSIOB U HaaNUcen Ha usgenumn

YkasaHus, NoMeLLeHHble HENOCPeACTBEHHO Ha 060pyaoBaHMM,

Hanpumep:

* CTpenka, ykasblBalLllas HanpaBneHne BpaLleHus,

* o6o3HavyeHMe HanopHoro natpybka aAnsa nogayu
nepekayvBaemon cpeapl,

OOIMKHbI cobntogaTbesl B 06s13aTenbHOM Nopsiake U COXpaHATbCS

Tak, YTOObl UX MOXHO ObINO NpoYnTaTh B NOOOK MOMEHT.

1.3 KBanudukaumsa n obyyeHmne obecnyxusatroliero
nepcoHana

MepcoHarn, BbIMOMHSAOLWMIA SKCNyaTaunto, TeXHU4Yeckoe
06CnyXnBaHWe U KOHTPOSbHLIE OCMOTPbI, @ TakkKe MOHTaX
060pyaoBaHNA AOMKEH MMETb COOTBETCTBYHIOLLYHO BbINOMHAEMOMN
paboTe kBanudpwmkaumio. Kpyr Bonpocos, 3a KoTopble nepcoHar
HEeCceT OTBETCTBEHHOCTb U KOTOPbIE€ OH [OMMKEH KOHTPONMpOBaTh,
a Takxe obnacTb ero KOMNETEHLUMM JOMKHbI TOYHO OnpeaensiTbes
notpeburtenem.
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1.4 OnacHble nocneAcTBUA HecobnAeHUA yKasaHUn
no TexHuKe 6e3onacHocTu

HecobntogeHne ykasaHuin no TexHuke 6€30nacHOCTM MOXeT
noeneyb 3a cobON Kak onacHble NOCNeAcTBUS ANS 300POBbSA

1 XN3HU YenoBeka, Tak N Co3AaTb ONacHOCTb ANSA OKpYyXKatoLew
cpeabl 1 obopygoBaHus. HecobnogeHne ykasaHun no TexHuke
6e30nacHOCTV MOXET TakxXe NPUBECTU K aHHYNMPOBAaHMWIO BCEX
rapaHTUNHbIX 0653aTenbCTB NO BO3MELLEHMIO yuepba.

B yacTHocTu, HecobnioaeHne TpeboBaHU TEXHWKN
6e30nacHOCTV MOXET, Hanpumep, BbI3BaTb:

* OTKa3 BaxHenwux yHkumi o6opyaoBaHus;

* HedewCTBEHHOCTb npeanucaHHbIX MeTo40B TEXHUYECKOro
O6CJ'Iy)KVIBaHI/l$| N PEeMOHTa;

* OnacHylo cUTyauuto Ans 340pOBbS U XM3HU NepcoHana
BCMNeACTBME BO3AENCTBUSA SMEKTPUYECKUX UMM MEXaHNYECKUX
dakTopos.

1.5 BbinonHeHue paboT ¢ cobnogeHMeM TeEXHUKN
6e3onacHocTH

Mpu BbINONHEHMMN paboT AOMKHBI COBNoAaTLCA NpUBEAEHHbIE

B AAHHOM PYyKOBOACTBE MO MOHTaXy M aKCnnyaTauun ykasaHus
no TexHuke 6e30nacHOCTM, CyLLEeCTBYOLME HALWOHanbHble
npeanucaHusa no TexHuke 6esonacHocTu, a Takxke nobble
BHYTPEHHWe NpeanncaHns no BbIMonHeHuo paboT, akcnnyaTauum
obopynoBaHusa 1 TexHWKe 6e3onacHOCTH, AeicTBYoL e

y notpebutens.

1.6 YKka3aHuA no TexHukKe 6esonacHocTu AnAa
noTpe6uTtens unu o6cnyxuearuero nepcoHana

* 3anpeleHo 4eMOHTMPOBATb MMELMECs 3alUNTHbIe
orpaxxaeHuns noABWXKHbLIX Y3N0B ¥ AeTanen, ecnu
o6opynoBaH/We Haxo4MTCa B 3KCnyaTauum.

*  HeobxoguMo UCKMIUYNTL BO3MOXHOCTb BO3HUKHOBEHMNSA
OMacHOCTU, CBA3AHHOW C 3rekTpoaHepruei (6onee noapobHoO
cMOTpUTE, NPeAnMcaHns MeCTHbIX 3HeprocHabxatLwmx
npeanpuaTuin).

1.7 Yka3aHusa no TexHMKe 6e30nacHOCTU nNpu
BbINOSIHEHUN TEXHUYECKOro O6CNyXMBaHUS,
OCMOTPOB M MOHTaxa

MoTtpebutens gomkeH obecneynTb BbINOMHeHWE Bcex paboT

Mo TeXHUYeckoMy 06CnyXMBaHWIO, KOHTPOSIbHBIM OCMOTPaM

U MOHTaXy KBanMUUMPOBaHHbIMK CrieumanuctTamu,
[OMYLLEHHBLIMU K BbINOMTHEHMIO 3TUX PaboT 1 B 4OCTATOYHON Mepe
03HAKOMIIEHHBIMY C HUMM B XOfe NoApoBHOro nsyyeHus
PYKOBOACTBA MO MOHTaXy U 3KCMnyaTaumu.

Bce paboTbl 06a3aTenbHO AOMKHBI NPOBOAUTLCS MpU
BbIKMIOYEHHOM o0bopyaoBaHuu. [lomkeH 6e3ycnoBHO
cobniogaTbecs NopAAoK AedCTBUA Npu ocTaHOBKe 060pyfoBaHNS,
OMMCaHHbIN B PYKOBOACTBE MO MOHTaXy W 3KCnnyaTauum.

Cpasy e no okoOH4YaHuM paboT JOMKHbI OblTb CHOBa
yCTaHOBIEHbI UMW BKINIOYEHbl BCE AEMOHTUPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHnTenbHble YCTPOWCTBA.

1.8 CamocTosiTenbHOe Nnepeo6opyaoBaHue u
M3roToBneHMue 3anacHbIX y3roB U aeTanewn

MepeobopyaoBaHne nnu moanduKaLmio yCTPOWCTB paspeLuaeTcs
BbINOJIHSATb TOMbKO MO COMMacoBaHWUI0 C U3rOTOBUTENEM.
drpmMeHHble 3anacHble y3nbl U AeTanu, a Takke paspelleHHble

K MCNONb30BaHN0 PUPMON-U3roTOBUTENEM KOMMMEKTYOLLMNE
npu3sBaHbl 06ECNeYnTb HAAEXKHOCTbL SKCMyaTaUnn.
MprMeHeHVe y3roB 1 fetanei Apyrux Nponm3BoanTenein MoxeT
BbI3BaTb OTKa3 U3rOTOBUTENSI HECTU OTBETCTBEHHOCTbL 3a
BO3HWKLLUME B pe3ynbTaTe 3TOro NOCneacTBuS.

1.9 HeponycTuMmble peXxuMbl aKcnnyaTauum

OkcnnyaTauMoHHas HageXXHOCTb NOCTaBNSeMOoro 06opyaoBaHUs
rapaHTUpyeTcsi TONbKO B Cllyyae NpUMEHEHUSI B COOTBETCTBUM

¢ (hyHKLMOHasbHbIM Ha3Ha4YeHWem cornacHo pasgeny "ObnacTtb
npvMeHeHust". MpegenbHO AOoNyCTUMbIE 3HAYEHWS!, YKa3aHHble
B TEXHMYECKMX AaHHbIX, OOMXHbI 0653aTenbHO cobnoaarbcs Bo
BCEX Crnyvasx.

2. 3HaYeHne CUMBONOB U HagnNucen B QOKYMeHTe

lMpedynpexdeHue

Yka3zaHusi no mexHuke 6e3onacHocmu,
codepxauwjuecsi 8 0aHHOM pykoeodcmee o
o6cnyxueaHurO U MOHMaxy, HeeblnoJIHeHuUe
KOMOPbIX MOXem rnoesieyb onacHble Ossl XU3HU
u 30opoebst nodell nocnedcmeusi, ceyuasbHO
ommeyYyeHbl 06WUM 3HaKOM oracHocmu ro
cmaHdapmy F'OCT P 12.4.026 W09.

lpedynpexdeHue

Heco6nrwdeHue GaHHbIX yKa3aHUl Moxem
umMemb onacHble OJisl U3HU U 300poebs nrodel
nocnedcmeus.

3mom cumeosn ebl Halideme psioom
C yKka3zaHusIMu o mexHuke 6esonacHocmu,

HeebINoJ/IHeHUe KOmophbIxX MOXem 8bi3eamb

omka3 o6opydoeaHusi, a makKkxe e20
noepexoeHue.

PsidoM ¢ amum cumeosioM Haxodsimcsi

pekomeHdayuu unu ykasaHusi, obnesyarouue
pabomy u obecnevyuesaroujue HalexHyro

akcnnyamayuro o6opydoeaHusi.

3. O6wue ceBeneHus

CTaHaapTHble YCTaHOBKM NoBbIWeHns gasneHus Hydro MPC
BKMovatoT B cebs oT AByx Ao wectu HacocoB CRI(E) unn CR(E),
COEQMHEHHbIX NapanmnenbHO U CMOHTMPOBAaHHbIX Ha obLen pame-
OCHOBaHWK CO Bce Heobxoaumon apmaTypoin v Wwkadom
ynpaBrneHus.

Hekomopbie ycmaHo8Ku nocmasssiromcsi ¢
kasaHue
MeMb6paHHbIM 6aKkoM.

TMO04 4110 0709

Puc.1 Cuctema nosbiweHus gasnexus Hydro MPC

Mo3. OnucaHue Koneo
1 Wkad ynpasnexus 1
2  3aBopgckas Tabnuuyka 1

MpWEMHbBIN KonnekTop

1
(HepxaBetowas ctanb)

4  3anopHasa apmaTypa 2 Ans Kaxaoro

Hacoca

5 Pama-ocHoBaHue (HepxaBetoLas cranb) 1

6  O6paTHbIf knanaH 1 Ans kaxporo

Hacoca

HarHetaTtenbHbIN KONNEKTop 1
(HepxaBetowwas ctanb)

8 [atunk gaBneHusi/maHoMeTp 1

9 Hacoc 2-6

10 MeMbBpaHHbI HanopHbI rngpobak 1




3.1 Cnoco6 ynpaBneHus

Mo cnocoby ynpaBneHnsi yCTaHOBKM NOBbILLEHUSA AaBNeHNs
Hydro MPC genstcs Ha Tpu rpynnbi:

Cnoco6
ynpaBneHus

HanmeHoBaHue

OT ABYX 40 LWIECTN HAaCOCOB C YacTOTHbIM
perynupoBaHuem.

Mpwn mowHOCTU anekTpoasuratenewn ot 0,37 o
22 kBT yctaHoBka Hydro MPC-E ocHalueHa
Hacocamun CR(I)E co BCTpOEHHbIM
npeobpasoBaTtenem 4acTtoThl.

Mpwn mowHoCTU anekTpoasuratenen ot 30 kBT
yctaHoBku Hydro MPC-E ocHaleHbl Hacocamu
CR, nogkntoyeHHbIMU k NpeobpasoBaTensim
yactoTbl CUE ot Grundfos (oguH
npeobpasoBaTtenb YacToTbl HA HAcoC).

OT aByx go wectn Hacocos CR(l),
NoAKIMIOYEHHBIX K BHELLHEMY npeoGpasoBaTento
yacTtoTbl CUE 10 Grundfos. Pexum paboTkl ¢
perynupyemoi cKopoCTbl C NepekntoyeHnemM
MeXay Hacocamu.

-S

OT AByx Ao wectu HacocoB CR(l) 6e3
YacToTHoro npeobpasoBaTens

Cwm. Takxe pasgen 5. [lpumeps! criocobos yrnpasneHusl.
YctaHoBku noBbiweHus aasnedns Hydro MPC Bcerga BkntoyatoT
B cebs onTMu3anpoBaHHoe nporpaMmHoe obecneyeHve ans Toro,
4YTOObI BbINOMHUTL HACTPOWKN YCTAHOBKM NOBbILUEHUS faBneHus B
COOTBETCTBMU C ONpeaenéHHon obnacTblo NPYMEeHeHus.

4. MapkupoBKa

4.1 ®upmeHHas Tabnuuka

dupmeHHan Tabnuuka 3akpensieHa Ha Hecyllen pame.
CmoTpuTe nos. 2 Ha puc. 1.

Type: (1)

Model: (2)

Serial No.: (3)

Mainssupply: @
Max.oper.press.:
QMax: (7) mh

@bar

TMedium: @ °C

H Min.: ®m

No.
Fixed speed pumps: (9)
E-pumps:
Pilot pump: @

@EE 2 -
QR <<

OrderNo.:

Options:

® @
® ®

@
P 29
Weight: kg

O
ceom @

A4
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96584435
TM061429 2414

Puc. 2

durpmeHHas Tabnmyka

Mo3. OnwucaHwue

1 O6o3HavyeHne moaenu

Mogenb (Hanpumep, A96157746 - BOCbMU3HAYHbIN
HoMep npoaykTa, P2 - o6o3HayeHune 3aBoga pyHadoc
Poccus, 14 - rog nsrotoenenus, 12 - Hegens
N3roTOBMEHUS)

CepuiiHbln HOMEP

HanmeeHVle nnTaHunA

MakcumanbHoe paboyee AaBneHve B 6apax

Temnepatypa xugkoctu [°C]

MakcumanbHbI pacxog [M3/q]

o N|ojo|~|w

MwuHManbHbIR Hanop [M]

KonnyecTtBO HacocoB 6e3 4YacTOTHOro
npeobpasoBaTens

MowHocTb [KBT] Hacocoe 6e3 yacToTHOro
perynvpoBaHus

10

HomuHanbHoe HanpsikeHune [B] Hacocos Ge3
4YacTOTHOrO perynupoBaHns

11

12 KonuyecTtBo HacocoB ¢ npeoﬁpaaoBaTeneM 4YacToTbl

MowHocTb [KBT] HacocoB ¢ npeobpasoBatenem
YacToThl

13

HomuHanbHoe HanpsxeHue [B] HacocoB ¢

14
npeoGpasoBaTenemM 4acToThl

15 KonuyectBo BeayLmMx Hacocos

16 MowHocTb [KBT] Begylmx Hacocos

17 HomwunHanbHoe HanpsxeHue [B] BegyLmx Hacocos

18 Homep ans 3akasa

19-24 BapwuaHT UCNOonHeHus

25 Knacc 3awuTbl

26 Bec B kr

27 MapkupoBka CE

28 CTpaHa nponcxoxaeHus

4.2 Slpnbik nporpaMMHoro o6ecneyeHus

Apnbik nporpamMmHoro obecneveHuns pacnonoxeH Ha obpaTHomn
cTopoHe brioka ynpasneHust CU 352.

( R
1. Control MPC 3. Hydro MPC o
@ @ GRUNDFOS 2\
2. C-MPC options | 4. H-MPC options | 5. Pump data
@ O] ®

CONFIGURATION STEPS - PLEASE FOLLOW THE NUMBERS 96586126

TMO3 1742 3105

Puc. 3 Apnbik NnporpamMmmHoro obecnevyeHus

Mo3. HaumeHoBaHue

Control MPC - Homep GSC-ganna

BapwuaHTtbl Control MPC - Homepa GSC-garinos

Homep - gsc davina no Hydro MPC*

Homepa - gsc dpainnos no ncnonHexnam Hydro MPC*

| |WIN|=

Homepa - gsc ¢pannos ¢ AaHHbIMU MO Hacocy™*

*

MpYMeHMMO TONbKO K YCTaHOBKaM MOBbILLEHWUS AaBMNeHuUs.
** TpumeHnmo Tonbko kK Hacocam CR n CRE.

GSC-g¢hain (Grundfos Standard Configuration -

KoHgpu2ypayusi cmaHdapma Grundfos) - amo

KOHgbu2ypayuoHHbIU ¢halisl 0aHHbIX.
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4.3 YcnoBHoe TUNoBoe ob0o03HaYeHne

Mpumep Hydro MPC E 6 CRE 90-2-1 u1

TunoBow pspg

Tun cucrtembl

E: BCe Hacocbl CO BCTPOEHHbIM 4acTOTHbIM Npeobpa3oBaTenem Unm BHELWHUM
yacToTHbIM npeobpasoBatenem CUE ot Grundfos

F: Hacocbl 6e3 BCTPOEHHOro YacToTHOro npeobpasoBaTensi, NOAKIMIOYEHHbIE K
0ofHOMY BHelLHeMy YacToTHomy npeobpasosatento CUE ot Grundfos

S: Hacocbl 6e3 BCTPOEHHOro YacToTHOro npeobpasoBarens

X: cneuunanbHOe UCNOMHEHNE CUCTEMbI

KonnyecTtBOo OCHOBHbIX HACOCOB

Tun HacocoB

HanpsxeHue, yactoTa nuTaroLen ceTu:
U1 =3 x 380-415, N, PE, 50/60 'y
U2 = 3 x 380-415, PE, 50/60 I'y

U3 =3 x 380-415, N, PE, 50 I'y

U4 = 3 x 380-415, PE, 50 'y

U5 = 3 x 380-415, N, PE, 60 'y

U6 = 3 x 380-415, PE, 60 I'y

U7 =1 x 200-240, PE, 50/60 Iy
U8 = 1 x 200-240, N, PE, 50/60 'y,
U9 = 3 x 220-240, PE, 60 I'y

UA = 3 x 440-480, PE, 60 I'y

UB = 1 x 220-240, N, PE, 50/60 'y,
UC =1 x 220-240, N, PE, 50 'y,

[Oun3anH ycTaHOBKMU:
A: Wwkag ynpaBneHns Hacocamm pacnonoXxeH Ha O4HOM OCHOBaHWM C Hacocamu
B: wkad ynpaBneHus Hacocamu pacrnonoXeH no LeHTpy OCHOBaHMWS

C: wkad ynpaBrneHus HacocaMu pacnorioXXeH Ha COGCTBEHHOM LIOKOMe Afsi HAaNofIbHON YCTaHOBKM U MOXET ObITb

YCTaHOBMEH Ha pacCTOsiHUM [0 2 METPOB OT HACOCOB

D: wkad ynpasreHus HacCocCaMmn PacrnonoXeH Ha COGCTBEHHOM OCHOBaHUM U MOXET BbITb YCTAHOBIEH Ha
paccTosiHiM 40 2 MEeTPOB OT HAacoCOB

X: cneumanbHoe UCNOMHeHWe

A-

Cnocob nycka:
A: E

B: DOL

C: Sh

A-

Kom6uHauums mMaTepuanos:

A: KOnnektopa, oCHoBaHne 1 CtaHgapTHble 3aBUXKN U3 Hep)KaBeIOLLleVI CcTanu
B: konnekTopa, OCHOBaHWe 1 3aABUXKN U3 HepXaBeloLLlen cTanu

C: KonnekTopa, OCHOBaHWE U CTaHAapTHbIe 3a4BMXKUA U3 OLMHKOBAHHON cTanun
X: cneunanbHoe UCNOMHeHME, pas3nunyHble KOMOUHaUun MaTepuanos

A-

FmppaBnuyeckne onuuu:

: CTaHAapTHasa rnapasnuka

: AEXYPHBIN Hacoc

: bavinac (06BOAHOM KOHTYP)

: obpaTHble knanaHa Ha Bxoae

: KONNEKTOP PacnornoXeH nog yrinom
: OTCYTCTBME BXOAHOIO KOMnekTopa
MeMbpaHHbIN 6ak

: 3aluMTa no Cyxomy xoay

|: aBapuiHble BbiknoyaTenu

J: pe3epBHbIN faTyYnk gaBneHus

S: cneunanbHble onuun, pa3paboTaHHble B CSU
X: bonee 4-x onuun

IOQTIMOUO®>

A-

KonuyecTtBOo cBO60OAHbLIX NO3ULINNA:
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5. Mpnmepbl cnoco60B ynpaBneHus

B paHHol Tabnuue npuBeaeHsb! NpuMepsl.

CucteMbl ¢ HacocaMu, UMeLLUMU
BCTPOEHHbIN YaCTOTHbIN
npeo6pa3oBartenb

CucTteMbl ¢ HacocaMu, NOAKIOYEHHbIMU
K OQHOMY 4acTOTHOMY
npeo6pasoBatento CUE

Cucrtembl ¢ Hacocamu 6e3
npeobpa3oBarens 4acToTbl

Hydro MPC-E

Hydro MPC-F

Hydro MPC-S

YcTaHoBKa NOBbILLEHNS faBleHUs!
Hydro MPC c Tpems Hacocamu CR(I)E.

Hyer.

oV

3apevictBoBaHbl Tpu Hacoca CR(I)E.

|

* Hydro MPC-E nogaepxwuBaet
NOCTOSIHHOE AaBneHue NyTém
HenpepbIBHOW PErynMpoBK/ YacToTbl
BpaLleHNs HacocoB.

* [lpon3BoanNTENbHOCTb YCTaHOBKM
MeHsieTcsl Mo HeobxoauMocCTH NyTéM
BKIIOYEHWSI/BbIKMIOYEHNST Tpebyemoro
yucria HacoCoB M napannenbHomn
perynmpoBKN HacoOCOB, HaXxoAsALMNXCS
B 9KCnnyaTauum.

» CmMeHa HacoCOB OCYLLECTBNAETCS
aBTOMaTU4eCcKU 1 3aBUCUT OT
Harpysku, HapaboTKN N TEXHUYECKMX
HeuncnpasHOCTEN.

* Bce BkntoyeHHble Hacockl paboTatoT ¢
paBHOW YacTOTON BpaLLEHUS.

TMO03 0993 0905

TMO0O 7995 2296

TMOO 7996 2296

YcTaHoBKa ¢ Tpemsi Hacocamu CR,
NOAKMIOYEHHBIMW K BHELLHEMY
npeobpasosarento yactotel CUE ot
Grundfos B wkady ynpaBneHus.
Pexum paboTbl ¢ perynmpyemon
CKOPOCTbIO C NEPEKIIOYEHNEM MEXAY
Hacocamu.

TMO3 1265 1505

3apelricTtBoBaH oanH Hacoc CR,
NOAKIMIOYEHHBI K BHELLHEMY
npeobpasosarento YactoTel CUE ot
Grundfos.

TMO0O 7995 2296

3apenicTtBoBaH ogmH Hacoc CR,
NMOAKITHOYEHHbIV K BHELLUHEMY
npeobpasosarento yactotel CUE ot
Grundfos, n aBa Hacoca CR Ge3
npeobpasoBarens 4acToThl.

Hy

TMOO 7998 2296

* Hydro MPC-F nogaepxuBaet
NOCTOSIHHOE AaBrneHne nyTém
HEenpepbIBHOW PerynMpoBKM 4acToThbl
BpalleHust Hacoca CR,
NOAKIMHOYEHHOTO K BHELLHEMY
npeobpasosaTtento yactoTel Grundfos
CUE. Pexum paboTbl ¢ perynmpyemonm
CKOPOCTbIO C MepeKIoYeHeM Mexay
Hacocamu.

* [epBbiM Bcerga 3anyckaeTcst OauH
Hacoc CR, noaknio4YeHHbIN K
BHelWHeMy npeobpasoBaTento
yactotbl CUE ot Grundfos. Ecnun atot
HaCcoC He MOXET NoAAepXuBaTb
[aBneHue, BKINOYaeTCs O4MH Unu ABa
Hacoca CR 6e3 yacToTHOro
npeobpasoBarens.

» CMeHa HacocoB OCYLLECTBMSIETCSA
aBTOMaTMYEeCKN N 3aBUCUT OT
Harpysku, HapaboTKnN N TEXHUYECKNX
HeucnpaBHOCTEN.

YctaHoBka ¢ Tpems Hacocamu CR(l) 6e3
YyacToTHoro npeobpasoBarens.

3apenctBoBaH oanH Hacoc CR(l) 6e3
YacToTHOro npeobpa3soBarens.

oA

Hocr.

Hyer.

oV
TMO3 9204 3507

3aperictBoBaHbl Tpu Hacoca CR(l) 6e3
YacToTHoro npeobpasoBarensi.

oy |

ol

* Hydro MPC-S nogaepxuBaet no4tu
NOCTOSAHHOE AaBMeHNE NyTEM
BKITIOYEHUS/BBIKINIOYEHUS
HeobXxoAMMOoro Yncrna HacocoB.

* PaGouuit AnanasoH HAaCOCOB NEXUT
mexay Hyer. M Hocramos (naBneHune
OTKITIOYEHUS).

+ CMeHa HacoCOB OCYLLECTBNAETCS
aBTOMaTMYEeCKU N 3aBUCUT OT
Harpysku, HapaboTKM U TEXHUYECKNX
HeucnpaBHOCTEN.

TMO3 0999 0905

TMO3 9003 3507

Pycckun (RU)
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6. MNocTaBKa U TPaHCNOPTUPOBKA

6.1 NocTaBka

B 3aBnMcuMocCTH OT pasmepa ycTaHOBKa MOBbILLEHWUSA AaBMNeHus
nocTaBnseTcs B OTKPbITON AepeBAHHON KOpobke unu B
AepeBSHHOW/KapTOHHOM kopobke ANst TpaHCNOPTUPOBKE NpK
MOMOLLM NOrpy34mKa U NOXOXero TpaHcnopTa.

[nnHa BMNOYHbIX 3aXBaTOB aBTONOrPy3ymnKa AomkHa bbiTb He
MeHbLLIe 2 METPOB.

Mpun TpaHcnopTpoBaHUN aBTOMOBUIBHBIM, XXENE3HOA0POXHbBIM,
BOAHbIM UNW BO3AYLUHBbIM TPAHCMOPTOM YCTAaHOBKa AOMKHA
Ha[eXHo 3aKpennsaTbCA Ha TPAHCMNOPTHLIX CPEACTBAX C Lierbio
npefoTBpaLleHns CaMONpPOU3BOIIbHbIX NMepeMeLLeHNN.

lpedynpexdeHue

Ycmanoeku noebiweHusi 0aeneHusi Hydro MPC ¢
Hacocamu CR 120 unu CR 150 3akpenneHsbl ¢
nomowbto pemHel. He cHumalime amu peMHu,
noka ycmaHoeka He 6ydem cMoHmupoeaHa Ha
Mecme 3Kcnyamauyuu.

6.2 Nogbem n TpaHCcNOPTUPOBKA Hacoca

Ha ycraHoBkax Hydro MPC ¢ Hacocamu CR 120 nnn CR 150 B
pame-OCHOBaHUN umerTcs pbiM-60nTel. CM. puc. 4.

ToukmM KpenneHus peMHen Bcerga AoMmkHbl ObITh Bbille LeHTpa
TSHKECTU YCTaHOBKM.

Kaxabin pemeHb Ans nogbema AomkeH ObiTb HE MeHbLUEe

3 meTpoB.

=i

TMO04 4188 1009

"'_::';

MpaBunbHbI noabém Hydro MPC XL

lpedynpexdeHue

lpu nodbéme ycmaHosok Hydro MPC c
Hacocamu CR 120 unu CR 150 Huko20a He
nonb3ylimecb pbiM-601mamu
anekmpodsuzamenedll.

He cnedyem nodHumame ycmaHo8Ky 3a
kosnnekmopsl. lpaeunbHbIl cnocob nodbéma
npedcmaeJsieH Ha puc. 4.

[ns nepemeLlLeHnst yCTAaHOBKM NOBbLILLEHUS AaBNeHUst
ncnonb3ynTe TONbKO pa3peLléHHoe ucnpaBHoe obopyaoBaHue ¢
noaxoasLen rpy3onoabEMHOCTLI0. Macca ycTaHOBKM ykasaHa Ha
eé 3aBoackon Tabnuuke.

Anst nodréma ycmaHoeok ¢ Hacocamu CR 120
unu CR 150 Henb3s ucnosb3oeamse uenu, mak
HAMBKVE | yak oHU Mo2ym noepedums snekmpodsuzamenu

Hacocoes.

7. MoHTax

[Mepen MoHTaxom y69£WITer B TOM, 4TO!:
* KomnnekTHocTb YCTaHOBKM COOTBETCTBYET 3aKaasy.
*  Bwuaumblie nospexageHus OTCYTCTBYIOT.

7.1 MoHTaX ycTaHOBKM

7.1.1 MecTo MOHTaxa

YcTaHoBKa NOBbILEHUS faBrieHWst AOMKHa GblTb CMOHTMPOBaHa B
XOPOLLO MPOBETPMBAEMOM MOMELLEHWUMN AMS TOro, YTOObI
obecneynTb 4OCTAaTOMHOE OXNaXAeHWe HacocoB U Wwkada
ynpasneHusi.

Hydro MPC He npedHa3Ha4yeH 0511 ycmaHO8KU

8He nomeujeHus u He dosikeH nonadame nod

npsiMmble COJ/IHe4YHble J1y4u.

Mepen ycTaHOBKON NOBbLILEHWA AaBNEHUs 1 no obenm ctopoHam
OT HEeé OOMKHO BbITb MPOCTPAHCTBO B 1 METp ANd TOro, 4Tobbl K
Hel Obln 4OCTYN BO BpeMsi TEXOCMOTPa U feMOoHTaxa.

Llikad ynpaBneHus Hacocamu JOSMKeH pacnonaraTbCs B MecTe
YyCTaHOBKM CaMux HacocoB, Ans obecneyeHns TpeboBaHnin no n.
5.11.9 TOCT 31839. B cny4yae HeBO3MOXHOCTU BbINOMHEHUS
AaHHoro TpeboBaHWsA, HeO6XOANMMO 3akasaTb HAaCOCHYIO
YCTaHOBKY C onuuen "aBapuiHbIi BbiKNoYaTenb" Ha Kaxabiv
HaCOCHbIN arperar.

7.1.2 Tpy6onpoBoa

CTpenku Ha Hacoce NnokasblBaloT HanpaBfeHne Te4eHns
XWAKOCTU Yepes Hacoc.

Tpy6onpoBoabl, NOAKMOYaeMble K yCTaHOBKe, [OIMKHbI ObiTb
nogxopasiiero pasmepa. Tpybbl NOAKNIOYAOTCH K KONneKkTopam
yCTaHOBKM NOBbILLEHUSI AaBNeHNs. [Ins 9T0ro MoXxHo
MCnonb30BaTh Mobyl0 KOHLEBYIO YacTb KomnmekTopa.

Ha He3agencTBOBaHHbIN KOHEL, KOMfeKkTopa HaHecuTe repMeTuk
1 ycTaHoBuTe pe3bboByto 3arnyLuky. 3akponTte natpybku ¢
dnaHuamu rmyxum dnaHuem ¢ Nnpoknagkon.

Ona Hanbonee onTumanbHOM paboTbl Hacoca, a Takke
MUHUMUK3aLMK WymMa n Bubpauumn, Heo6xoanMMo paccMoTpeTb
cnocobbl rawexns Bubpauum Hacoca.

BpalueHune poTopoB ABuratens u Hacoca, NoTok B Tpybax u
coeANHEeHNsIX BbI3bIBaAIOT WyMbl U Bubpauuto. Bosgencteme Ha
OoKpy>XatoLLyto cpefy CyObeKkTUBHO, OHO 3aBUCUT OT MOHTaxa u
COCTOSIHUSI OCTarnbHbIX ANIEMEHTOB CUCTEMBI.

Ecnun ycTaHOBKM NOBbILEHWS AaBMNeHs CMOHTUPOBaHbI B
MHOrO3TaXHbIX AOMax unu nepebii NoTpebuTens B cucteme
HaxoauTcst 6M3KO K YyCTaHOBKE MOBbILLEHWUS AaBNeHus,
pekoMeHayeTcs ycTaHaBnNBaTb BUOPOBCTaBKM BO BCAChIBAIOLLYIO
1 HanopHyto Tpybbl, 4TO6bI BUGpaLus He Nnepegasanack no
Tpybonposoay.

38
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Puc. 5 MonoxeHne BubpoBcTaBOK, onop ANns Tpy6 u

BMBPaALMOHHBLIX ONOop

Mo3. OnucaHue

BubposcTaska

Onopa gnsa Tpy6bl

3 BubpauunoHHas onopa




Bu6poecmaeku, onopsl 0s1st mpy6 u

subpayuoHHble onopsbl, Moka3aHHbIe eblWe Ha
PUCYHKe, He nocmaesisiromcsi co cmaHAapmHoli

ycmaHoeKkoli noebiweHus1 0assieHusl.

Mepen 3anyckoM He06Xx0QUMO NOATSAHYTb BCE raviku.

Bo nsbexaHue cmelleHns nnu ckpydnsaHusa Tpybonposoabl
AOIMKHBI ObITh NPUKPENNEHbI K KOHCTPYKTUBHBIM 3nemMeHTam
30aHus.

7.1.3 OcHoBaHue

YcTaHoBKa MOBLILEHUS AaBneHnst AomkHa 6bITb CMOHTUPOBaHa
Ha POBHOW 1 TBEPAOMN MOBEPXHOCTU, HanpumMep, Ha 6ETOHHOM

nony unn ocHoBaHUU. Ecnn YCTaHOBKa NoOBbILLEHUA OaBeHNA He

cHabxeHa BUGpaUMOHHLIMK onopamun, eé Heobxoaumo
NPUKPENUTL K Norny unu dyHaameHTy bontamu.

OnbIMHbIM Nymém 6b1510 onpedesieHO, 4mMo eec
6emoHH020 ocHO8aHUs1 O0JIKeH 6bImb 8

nosimopa pa3sa 6onbuwe geca ycmaHo8Ku
noebiweHusi 0aenieHusl.

7.1.4 Bubporacsiwme onopbl
[nsa npegoTBpalleHns nepegayun subpaunv Ha 3gaHue

peKkoMeHayeTca nsonmposatb OCHOBaHUE yCTaHOBKW MOBbILWEHNA

[AaBreHusl C MOMOLLbI0 BUBporacsawmux onop.
B 3aBUCUMOCTM OT yCnoBUIN MOHTaxa, BbiGop BUGpooonop

MPOXOAUT MNo-pasHoMy. B onpeaeneHHbIX YyCroBUAX HENPaBUibHO
nofo6paHHble BUGPOOMNOpbI MOTYT CTaTb MPUYMHOM POCTa YPOBHS

Bnbpaunn. Noatomy Tnn BUGporacaLmx onop AOMKEH ObITb
npeanoxeH nocraBLukoM onop. Ecnu yctaHoBka NoBbILEHUS]
AaBrneHnsl MOHTUPYETCS Ha paMe-OCHOBaHUM ¢ BUbporacsawmmm
onopamu, Ha KonnekTopax Bcerga AoMmkHbl ObiTb BUOGPOBCTABKM.
370 oyeHb BaxHO Ans obecneyeHns 6a3mpoBaHUs yCTaHOBKM -
OHa He forkHa "BuceTb" Ha TpybonpoBoaax.

7.1.5 BubpoBscTaBku

BVIGPOBCTaBKI/I yCTaHaBnmMBarTCA No crneayrwmnm npuvynHam:

¢ [Ona KoMneHcauun paCLUI/IpeHI/Iﬂ/C)KaTI/Iﬂ B pr60ﬂp080ﬂ,e,
BbI3BAHHOI0 U3AMeHeHneM TeMmnepaTypbl XXNOKOCTH,

¢ AnA yMeHbleHNA MexaHN4eCcKnx Aedopmaumnii, Bbi3blBaeMblx

CKadykamMun gaBlieHusa B pr60nposo,qe,
* Anda n3onnpoBaHUA KOpnycHOro wywma B pr60|‘|pOBO,EI,e

(Tonbko pe3nHoBbIE CUNbGOHHbBIE KOMMNEHCHPYOLLME MYdThI).

Bu6poecmaeku He O0/KHbI ycmaHaesiueambCsl
dn1st mo2o, Yymo6bI KOMNeHcupogamsb
HemoyYyHocmu 8 ycmaHoeke mpy6onpoeoda,
makue Kak cMeuwleHue ¢hsiaHyes Mo yeHmpy.
YctaHoBUTE BUOPOBCTABKM Ha PacCTOSAHUN MUHUMYM B
1 -1 1/2 pasa 6onble HOMUHANBHOIO AnameTpa gnaHua ot

natpybka, Kak Ha BcacblBaloLLlell CTOPOHe, TaK U Ha
HarHeTtaTenbHon. Takum 06pasom MOXHO NpeaoTBpaTUThL

BO3HVKHOBEHMWE TYpOYneHTHOCTU B BUGPOBCTaBKax, YTo NPUBOAUT

K yny4dweHuto yCJ'IOBVIVI BCaCbIBaHMA U MUHUMAarbHOW noTepe
OaBrieHna Ha CToOpoHe NoBbilWeHNA aaBneHnd.

Puc. 6 BubposcTaBku ¢ pe3anHoBbIMKU Npoknagkamu 6e3
OrpaHNYNTENbHbIX CTSXKEK U C HUMK

BubpoBCTaBKkN C OrpaHNYMTENBHBIMU CTSKKAMU MOXHO
MCnonb30oBaTh A1 MUHUMU3AL MU HANPS>KEHUN, BbI3BAHHbIX
BnbposcTaBkamu. na dnaHues 6onble, yem DN 100,
pekomeHayeTcsl Bcerga ucrnonb3oBaTb BUOpOBCTaBKM C
OrpaHUYUTENBHBLIMU CTSKKAMM.

TMO02 4981 1902 - TM02 4979 1902

Tpy6onpoBoabl 4OMKHbI ObITb HAAEXHO 3aKkpenneHbl, YTobbl He
noaBepratb Hanps>xeHuo BUOPOBCTaBKM U HACOC.

CnenyinTe pykoBOACTBY OT MOCTaBLUMKA, KOTOPOEe HEOBXoaUMO
nepenartb KOHCYNbTaHTaM UM MOHTaxHMKam TpybonpoBoaa.

7.2 NopgknroveHne anekTpoobopyaoBaHUA

lpedynpexdeHue

MoHmax anekmpoobopydoeaHusi G0/KeH
8bIMOJIHIMbLCS YMOTHOMOYEHHbIM
KeanuguyupoeaHHbIM NepPCOHasIOM 8
coomeemcmeuu ¢ o6WUMU U MECMHBIMU
HopMaMu mexHuUku 6eszonacHocmu u
coomeemcmeytoujeli cxeMol 3/1eKmpuyecKux
coeduHeHUU.

*  MoHTax aneKkTpoobopyaoBaHWsA YyCTaHOBKW [OSKEH
COOTBETCTBOBATH knaccy 3awmuTbl IP54.

* Y6eputecb, 4TO XapakKTepuCTuUkKn yCTaHOBKU COOTBETCTBYHIOT
napamMmeTpam Ucnosfib3yemMoro Ha Mmecte MOHTaxa UCTOYHUKa
ANeKTponnTaHna.

* Yb6egutech, 4TO nonepe4vyHoe ceveHne nNpoesoga COOTBETCTBYET
TEXHUYECKUM Tpe60BaHI/IF|M, YKa3aHHbIM B CXeme
ANEeKTPpU4eCKnx COeANHEHUN.

7.3 BBop B akcnnyatauuto

lMpedynpexdeHue
3anpewaemcs cHamMue 3aWumHbIx o2paxk0eHul,
ecsiu o6opydoeaHue Haxooumcsi 8
aKcnayamayuu.

1. MoakniounTe NCTOYHUK NUTAHUS.

2. [OoxguTecb NOsiIBNEHWsI NePBOro AUCNENHOro OKHa.

3. Tpu nepBom BkNoveHUn 6noka ynpasnenunsa CU 352 mactep
nycka npoBeAéET Nnonb3oBaTens No OCHOBHbIM HACTPONKaM.

4. CrieyiTe VHCTPYKUMSIM B KaXK4OM OKHe.

5. Mocne 3aBepleHunsi paboTbl MacTepa nycka cnegyet
y6eaunTbCs, 4TO BCe HAcoChl HACTPOEeHbl Ha "ABTO" B MeHI0
"CocTosiHne".

6. 3anaute B meHto "PaboTta".
7. Bbibepute pexum pabotbl "Hopman." n HaxmuTe [0K].
8. Tenepb cuctema rotosa k pabote.

Pycckun (RU)
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8. MaHenb ynpaBneHus

MaHenb ynpaBneHunst Ha nepefHen Kpbilwke LWwkada ynpaBneHus
BKIto4yaeT B cebs gucnnen, Habop KHONOK 1 ABa CBETOBbIX
nHavkatopa. MNaHenb ynpaBneHus nNo3BonsieT BPyYHYO
HacTpamBaTb W KOHTPONMPOBaTbL NPON3BOANTENBHOCTb
YCTaHOBKW.

CU 352 2
——3
——5
——a4

—7
—8
—9
——10

N

TMO5 3043 0812

Puc. 7 MaHenb ynpasneHuns

Mo3. OnucaHune

Oucnnen

CTpenka HanpaBo

CnpaBka

Beepx

BHu3

Mnioc

Munyc

Hasapg

B Havano

OK

CBeToBOW UHAUKATOP paboThbl (3eNEHbIN)

CBeTOBOWM UHAMKATOP HEMCNPABHOCTU (KpacHbIN)

alalala
alnl2dle|o|vN|o|a|ls|wn|=

ApkocTb

10

8.1 Oucnnen

4.2 fap
5.0 fap

D

Pwuc. 8 CTpykTypa aucnnes

8.1.1 Ctpoka mMeHK
CTtpoka meHio (A) npeactaBneHa Ha puc. 8.
OkHO BKMovaeT B cebs YeTbipe rmaBHbIX MEHHO:

CocTtosiHne OTobpaxeHne COCTOSIHUS CUCTEMbI

M3meHeHne pa6oq|/|x napamMeTpoB, TakKuxX Kak
yCTaHOBNEeHHOEe 3Ha4YeHune

Pa6oTa

ABapus >KypHan aBapui ans nomvcka HemcrnpaBHoCTen

HacTtponkn W3meHeHne HacTpoek ([OMONHUTENBHO - Naporb)

8.1.2 BepxHsiAl cTpoka

BepxHsas ctpoka (B) npeactaBneHa Ha puc. 8. Ha pucyHke
nokasaHo criegyoiiee:

* HOMEp M Ha3BaHWE OKHa (neBas CTOpoHa)

* BblIOpaHHOE MeHI0 (NeBasi CTOPOHa)

« cumBon X Npw NOSIBNEHUM CUrHana Tpesoru
(npaBasi cTopoHa)

* cumBon /\ npu NosiBReHUN NpeaynpexneHns
(npaBas cTopoHa)

* cumBon BblIGpaHHOro s3blka /~ (NpaBasi CTOPOHa).

8.1.3 Npacdbnyeckoe nsobpaxeHue

padhmnueckoe nsobpaxeHue (D) oTobpaxaeT cocTosHUE,
0603HaYeHne 1 gpyrue anemeHTbl, B 3aBUCUMOCTM OT NOMOXeHUs
B CTPYKTYPE MEHI0.

MN306paxeHne MOXeT nokasbiBaTb BCIO CUCTEMY UMK €€ YacTb, a
TakXke pasfuyHble YCTaHOBOYHbIE MapaMeTpbl.

8.1.4 IluHenka NpPOKPYTKU

Ecnu nepeyeHb a1eMeHTOB rpadpryeckoro nsoGpaxkeHus
BbIXOAMT 3a rpaHuLbl AUCNIIes, B NIMHENKe NPOKPYTKM cripasa
MOSIBMSIIOTCS CUMBOILI |4l 1 [w]. Mcnonb3yiiTe 9T1 CUMBObI A11s
nepemeLLeHNs BBEPX U BHWU3 MO CrUCKY.

8.1.5 HuxHsAA cTpoka

HwxHsasa ctpoka (C) oTobpaxaert aaTty n Bpems.



8.2 KHOnKn n cBeTOoBble MHAUKATOPbI

AKTMBHbIE KHOMKM (No3. co 2 no 10 Ha puc. 7) Ha CU 352
NOACBEYEHDI.

8.2.1 Ctpenka Hanpaso (nos. 2)

HaxmuTte [>], 4To6bI NepeiiTn B cnegytoLee MEHIO B CTPYKType
mMeHto. Ecnin HaxaTb [>], korga byaeTt BblgeneHo MeHo
"HacTpoikun", Bbl nepengéte B MeHto "CocTtosiHune".

8.2.2 Cnpagka (nos. 3)

Ecnu nogcBeyeHa aTa KHOMKa, Npy HaXaTun Ha He€ NosiBUTCS
TEKCT noAckasku, KoTopasi OTHOCUTCS K aKTUBHOMY OKHY.
3akpoliTe TEKCT HaxaTvem €.

8.2.3 BBepx 1 BHU3 (N03. 4 1 5)
Mcnonb3yinTte cumBonbl [ V] U [ A] Ana nepemelleHns BBepX u
BHMW3 MO CMUCKY.

IToBow TekcT MoxeT ObiTb BbIbpaH kHonkon [oK], ecnv OH B
TEKCTOBOM OKHE.

Ecnu BbligennTb Kakon-nmbo TEKCT U HaxaTb KHOMKY [A],
BbIAENUTCS TEKCT Haf HUM. Ecnun HaxaTb KHonky [V ], BblgenuTcs
TEKCT noA, HUM.

Ecnun B nocnegHen cTpoke cnucka Haxartb [V ], Bblgenutcs
nepBasi CTpoka.

Ecnu B nepBou cTpoke cnucka HaxaTb [ A], BblgenuTcs
nocnefHsAs cTpoka.

8.2.4 MNnioc n muHyc (No3. 6 n7)

[ns yBenuyeHns unu ymeHbLUEHNUs 3Ha4YeHUs ucnonb3ynTe [+] n
[-]. BennuunHa akTuBupyetcsa HaxaTuem [ok].

8.2.5 Hasap (nos. 8)

YT06bl BEPHYTLCSA HA OAHO OKHO B MEHI0, HaxXMuTe €.

Ecnun nameHuts kakoe-nnbo 3HayeHve n HaxaTtb €, To HoBasi
BENMYMHa He CoOXpaHuUTCs. [JononHUTENbHY UHGOPMaLno
cmoTpuTe B pasgene 8.2.7 OK (rnos. 10).

Ecnun HaxaTb [0k] nepeg TeM, kak HaxaTb €, HoBasl BenuynHa
coxpaHuTcs. [JononHuTenbHyo MHOPMaLunio CMOTpUTE B
paspene 8.2.7 OK (nos. 10).

8.2.6 B Hayano (nos. 9)

HaxmunTe M, 4ToGbl BEpHYTLCA B MeHI0 "CocToaHume".

8.2.7 OK (nos. 10)

McnonbsyinTe aTy KHOMKY Kak KHOMKY BBOAA.

OHa Takxe 1cnonb3yercs, YTobbl Ha4aTb NPOLECC HAaCTPOWKK
BeNnu4YmMHbl. Nocne nsmeHeHns BENUUYNHBLI HEO6X0ANMO HaxaTb
KHOMKY [OK] Ansa akTusauuu.

8.2.8 CeeToBble MHAMKaTopbl (No3. 11 n 12)

MaHenb ynpaBneHns ocHalleHa 3eMNéHbIM U KpacHbIM CBETOBbIMY
WHAMKaTopamu.

3enéHbI CBETOBOM MHAMKATOP ByaeT NOCTOSHHO ropeTb BO
Bpems paboTbl YCTAHOBKM M MUraTb Nocne akTuBaummn yHKLUMN
ocTaHoBa.

KpacHbIln cBETOBOIN UHAMKATOP 3aropuTcs nNpu nopgaye
aBapWHOro curHana unv npeaynpexneHus.
HencnpaBHOCTb MOXHO ONpeAenuTb Mo aBapuinHOMY CUCKY.
8.2.9 ApkocTtb (no3. 13)

B OkHE MOXHO M3MEHUTb SPKOCTb C MOMOLLIbIO 3TOW KHOMKMK:
1. Haxmute @ .

2. CKoppeKkTupyiTe SpKOCTb C MOMOLLbIO [+] u [-].

8.2.10 3agHaA noacBeTKa

Ecnu HMKakne KHOMKW He HaXxumaloT B TeuyeHne 15 MUHyT, 3agHss
rnoAcBeTka NaHenm TYCKHEET, Ha Aucnnee nosiBiseTcs nepeoe
OKHO MeHo "CocTosiHme".

Y106kl CHOBa akTVBUPOBATL 3a[HIOK0 NMOACBETKY, HAXXMUTE N0y
KHOTKY.
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9. PyHKUUN

9.1 CTpyKTypa PYyHKLMNI
q)yHKLl,VIVI 3aBUCAT OT KOHd)VIpraLWIVI CUCTEMBbI.

1. CocTosiHue 2. PaGoTa 3. ABapus Mpopomxenue Ha cTp. 13
| | |
1. CocTosiHVe 2. Pabota 3. ABapwiiH. cocTosiHVe
3.1 TekyLume aBapuiiHble curHanbl I‘2.1 [lononHuTenbHbIe HacTPOMKM .
o 3.1 Tekylme aBapuiiHble curHanbl
3.1.1 Tekywme aBapuiiHble cUrHanbl 2.1.1 Pexum paboTbl cucTeMbI .
3.2 XypHan aBapui
1.2 Cucrema 2.1.2 Pexwum ynpasneHus
3.3 CepBU1CH. KOHT. MH.
1.2.1 Pexum pabortbl 2.1.3 AnbTepH. yCTaHOBM. 3Ha4YeHNs
1.2.2 YcraH. 3HaveHve 2.1.4 YnpaBneHue oTaerlbH.HaCOCOM
1.2.3 BenuuuHa BNWAHWA Ha YCTaHOBM. 3HaY-e 2.1.4.12 Hacoc 1-6
1.2.4 WN3mepeHHble 3HaYeHnst 2.1.4.7 [exypH.Hacoc
1.2.5 AnanoroBble BxoAbl 2.1.4.8 PespB.Hacoc

1.2.6 Peructpupyemblii rpacpmk
1.2.7 CocT.aKkkyMm.

1.3 Hacoc 1
1.4 Hacoc 2
1.5 Hacoc 3
1.6 Hacoc 4
1.7 Hacoc 5
1.8 Hacoc 6
1.9 [lexypH.Hacoc

—1.10 Pesps.Hacoc

TunoBoe 0603Ha4YeHue YeTbIPEX rMaBHbIX MEHI

CocTosiHne

B naHHOM MeH0 0TOGpaxatoTcsl aBapun, COCTOSIHUE CUCTEMbI U rpadpuKy pErMcTpUpyemMbIX AaHHbIX.
MpumeyaHue: B faHHOM MeHIO He BbIMOMHAIOTCA HUKaKNe HacTPOMKU.

Pabora

B faHHOM MeHI0 MOXHO 3aaTb OCHOBHbIE NapaMeTpbl, Takme Kak YCTaHOBNEHHOE 3Ha4YeHne, pexmv pa6OTbI, pexunm ynpasneHuna n
ynpasneHune otaelibHbIM HacoCOM.

ABapusa

[aHHoe meHio AaéT 0630p aBapuin n NpeaynpexaeHui.
B naHHOM MeHI0 MOXHO cbpacbiBaTb aBapuHbIe CUrHanMbl U NpeaynpexaeHus.

HacTtpowknu

B naHHOM MeH0 MOXHO 3aaBaTb pasnuyHble PYHKLUMK:

» OcHOBHOW KOHTponnep
MN-perynsatop, ANbTepH. yCTaHOBM. 3Ha4YeHus, BHelwH.BnusaHMe Ha ycT.3Ha4-e, OCHOBHOM AaTuuk, TaktoBas nporpamma, Mponopu,.
nasneHune, KoHdwurypupoBaHune S-ycTaHOBKW, JIMHENH.U3M.yCT.3Hau.

» KackagH.ynpasn.Hacocamu
MuH. Bpemsa mexay nyckom/octaHoBoM, Makc. yncno nyckos/yac, Yvucno pesepBHbIX HacocoB, MNpUHYAMT.NepeknoYeHne HacoCcoB,

MpobHbIN pexnm Hacoca, MNonbiTka ocTaHOBa Hacoca, YacT.Bpaly.(Bkn U OTKN Hacoca), MnH. npon3BoauTenbHOCTbL, KomneHcauums
NycKOBOro Nnepuoaa Hacoca.

* [ononHutenbHble YHKLUN
PyHKUMA ocTaHoBa, MnaBHoe yBenuueHve aasneHus, Lindp.sxoasl, AHanorosble Bxoabl, LindpoBbie Bbixoabl *, AHanorosble
BbIxoAbl, PaboTa B aBapuinHom pexume, MuH,makc u onpea.nonb3-eM pexuMmbl, [laH.xap-k Hac-B, icTouH.ynpaB-4, ®ukc.gaen.Ha
Bxoae, OueHka pacxoga, PaboTta ¢ orpaHuyeH. nponsBoguT-to.

* ®YHKLUUN KOHTPONS
3awmTa o1 cyxoro xoga, MuH. naeneHue, Makc. faBneHune, BHelwH.Hencnp-Tb, Boixoa 3a npegen 1, Boixog 3a npenen 2, Pab.touka
BHe pab.ananasoHa, Copoc aaBneHus, Peructpmpyemoe 3HavyeHme, HencnpaBHOCTb, OCHOBHOMN AaTUMK.

* ®yHkuumn CU 352
Asblk okoH, EguHnubl, Jata u Bpems, Maponb, Ethernet, Homep wuHbl GENIbus CoctosiHue nporp. ob6ecn-s.

Ecnu yctanoBneH mogynb 10 351.
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4. HacTtpoiiku

I 4.1 OCHOBHOI KOHTpOMnNep

—4.1.1 MA-perynsTop
412 AnbTEepH. YCTaHOBI. 3HaYeHNs
4.1.2. AnbTepH. yCTaHOBI. 3Ha4eHus 2 - 7
—4.1.3 BHelwH.BNMsAHNE Ha YCT.3Hay-e
4.1.3. BxogHasi BenuyvHa nog BnvsiHeM
4.1.3.2 HacTtpoiika dyHKUMN BIMSHUSA
—4.1.4 OcHoBHOI AaTunK
—4.1.6 TakToBasi nporpamma
—4.1.7 Mponopu. aaenexve
—4.1.8 KoHdurypupoBaHue S-ycTaHOBKM
—4.1.9 JINHEeNH.U3M.yCT.3Hay.
4.2 KackagH.ynpaen.Hacocamu
L4201 MwuH. Bpemst Mexay nyckom/oCcTaHOBOM
Makc. unicno nyckos/yac
—4.2.3 Pe3epBHble Hacochl
—4.24 MpuHyAWT.NepeknoYeHne HacocoB
—4.2.5 MpoGHbIN pexxum Hacoca
—4.2.7 MonbiTka ocTaHoBa Hacoca
—4.2.8 YacT.Bpaul.(BKkn 1 OTKN Hacoca)
—4.2.9 MwuH. npousBoanTeNbLHOCTL
——4.210 KomneHcauusi nyckoBOro nepuoaa Hacoca

4.3 [lononHutenbHble yHKUUN

—4.3.1 DyHKUMS ocTaHOBa
4.3.1. MapameTpbl ocTaHoBa
—4.3.3 MnaBHOe yBenuyeHne gaBneHus
4.3.5 Pa6oTa B aBap.pexume
4.3.7 Lincp.exoabl
dyHkums, DI1 (CU 352) - DI3, [10, 12, 14]
®yHkums, DI1 (10 351-41) - DI9, [10 - 46]
dyHkums, DI1 (10 351-42) - DI9, [10 - 46]
—4.3.8 AHanoroBsble
[ Hactpoiiku, Al1 (CU 352), [51] - AI3, [51, 54, 57]
dyHkumsa, Al1 (CU 352) - AI3 [51, 54, 57]
I Hactpoiiku, Al1 (10 351-41), [57] - Al2 [57, 60]
®yHkuus, Al1 (10 351-41) - AI2 [57, 60]
—Hacrtpoiiku, Al1 (10 351-42), [57] - Al2 [57, 60]
DdyHkums, Al1 (10 351-42) - A2 [57, 60]
—4.3.9 Lincposble BbixoAb!
——DO1 (CU 352), [71] -curhanusauus - DO2 [71, 74]
—DO1 (10 351-41), [77] -curhanu3auus - DO7 [77 - 88]
——DO1 (10 351-42), [77] -curHanusaums - DO7 [77 - 88]
[ 4.3.10  AHanoroBble BbIX0Oabl
AO1 (10 351-41) [18] - AO3 [18, 22]
AO1 (10 351-42) [18] - AO3 [18, 22, 26]
[—4.3.14  MuH,maKc 1 onpep.nonb3-em pexumbl
4.3.141 MuH. pexum
4.3.14.2 Makc. pexum
4.3.143 B3apaTtb onpea.nonb3.pexum
—4.3.19  [laH.xap-k Hac-B
4.3.23 OueHka pacxoaa
[ 4.3.20 WcToyH.ynpaB-a
I 4.3.22  dukc.naen.Ha Bxoae
[—4.3.23  OueHka pacxopa
——4.3.24 Pab6oTa ¢ orpaHu4eH. Npon3BOAUT-I0

4.4 DYHKLMM KOHTPONS

441 3awmTa oT cyxoro xoaa
4411 Pene paBneHvs/ypoBHs
4412 M3mepeHne faeneHvst Ha Bxoae
4413 M3mepeHue ypoBHs B Gake

—4.4.2 MwuH. naBneHue

443 Makc. nasnexune

444 BHeLwH.Heucnp-Tb

—4.45 Bbixog 3a npegen 1

—4.4.6 Boixop 3a npegen 2

—4.4.7 Pa6.1ouka BHe pab.gmanasoHa

—4.4.8 C6poc gaenenus

449 Peructpupyemoe 3HayeHne

——4.4.10 HewucnpaBHOCTb, OCHOBHOM AaTumk

——45 PyHkumm CU 352

[ V3mMeHWTb 513blk Ha paboumnii (aHrnmiAckuit)
[ MpoussecTn NOBTOPHBIN Nyck "MacTepa"”

451 A3bIK OKOH
—4.52 EavHuubl
4521 [aBneHve
4522 Mepenap paenenns
4523 Hanop
4524 YpoBeHb 4528 Temnepatypa
4525 Pacxoa 4529 MoluHocTb 454
4526 O6bEM 45210 OHeprus 455
4527 YpaenbHoe 3HepronoTp-e 456

45.9

[ata v Bpems

Maponb

Ethernet

Homep wuHbl GENIbus
CocTosiHve nporp. obecn-s

13

Pycckun (RU)



(NY) umxoaky

9.2 0630p

Pasgen HasBaHue n Homep okHa Cm. cTp.
9.4 CocmosiHue (1) 16
9.4.1 Tekywue asapuliHble cueHanbl (3.1) 16
9.4.2 Cucmema (1.2) 17
9.4.3 Pexum pabomsi (1.2.1) 17
9.4.4 YcmaH. 3HavyeHue (1.2.2) 17
9.4.5 Benu4yuHa enusiHusi Ha ycmaHoes. 3Hay-e (1.2.3) 18
9.4.6 UN3mepeHHbie 3HaveHusi (1.2.4) 18
9.4.7 AHarnozosble 8xo0bi (1.2.5) 18
9.4.8 Peaucmpupyembiti epacpuk (1.2.6) 19
9.4.9 Cocm.akkym. (1.2.7) 19
9.4.10 Hacoc 1 - 6, exypH.Hacoc, Pesps.Hacoc (1.3 - 1.10) 19
9.5 Paboma (2) 20
9.5.1 Paboma (2) 20
9.5.2 Pexum pabomsi cucmembi (2.1.1) 20
9.5.3 Pexum ynpasneHus (2.1.2) 21
9.5.4 AnbmepH. ycmaHoen. 3HadeHus (2.1.3) 23
9.5.5 YnpaeneHue omodesibH.Hacocom (2.1.4) 23
9.5.6 Hacoc 1 -6 (2.1.4.1-2.1.4.6) 24
9.5.7 Pabouuti pexxum, 0exypHbilt Hacoc (2.1.4.7) 24
9.5.8 Pabouyuti pexum, pesepsHbili Hacoc (2.1.4.8) 25
9.6 Asapus (3) 26
9.6.1 AsapuliH. cocmosiHue (3) 26
9.6.2 Tekywue asapuliHblie cuzHarbl (3.1) 27
9.6.3 XKypHan asaputi (3.2) 27
9.6.4 CepsucH. koHm. uHg. (3.3) 27
9.7 Hacmpotiku (4) 28
9.7.1 OcHoeHoli koHmponnep (4.1) 28
9.7.2 ln-peeynamop (4.1.1) 29
9.7.3 AnbmepH. ycmaHoer. 3Ha4yeHus (4.1.2) 29
9.7.4 AnbmepH. ycmaHoen. 3HadyeHus1 2 - 7 (4.1.2.1 - 4.1.2.7) 30
9.7.5 BHewH.snusHue Ha ycm.3Hay-e (4.1.3) 30
9.7.6 Hacmpolika ¢pyHkyuu enusiHus (4.1.3.2) 31
9.7.7 OcHogHoli Oam4uk (4.1.4) 32
9.7.8 Takmosasi npoepamma (4.1.6) 32
9.7.9 lponopuy. dasneHue (4.1.7) 33
9.7.10 KoHgueypuposaHue S-ycmaHogku (4.1.8) 34
9.7.11 JluHeliH.usm.ycm.3Hay. (4.1.9) 34
9.7.12 KackadH.ynpaen.Hacocamu (4.2) 34
9.7.13 MuH. epemsi mexdy nyckom/ocmaHogom (4.2.1) 35
9.7.14 Makc. yucno nyckos/yac (4.2.1) 35
9.7.15 Pe3epeHbie Hacochkl (4.2.3) 35
9.7.16 lMpuHyOum.nepeknro4eHue Hacocos (4.2.4) 36
9.7.17 lMpobHsbIl pexum Hacoca (4.2.5) 36
9.7.18 lMonbimka ocmaHoea Hacoca (4.2.7) 37
9.7.19 Yacm.epauw.(ekn u omkn Hacoca) (4.2.8) 37
9.7.20 MuH. npoussodumensHocms (4.2.9) 38
9.7.21 KomneHcayus nyckogozo nepuoda Hacoca (4.2.10) 38
9.7.22 HononHumensHble pyHKkyuu (4.3) 39
9.7.23 @yHKkyuto ocmaHosa (4.3.1) 39
9.7.24 lnasHoe ysenu4eHue dasneHus (4.3.3) 41
9.7.25 Paboma e asap.pexume (4.3.5) 41
9.7.26 Lugpp.exo0bl (4.3.7) 42
9.7.27 DyHKYUU yugposbix 8xo0008 (4.3.7.1) 42
9.7.28 Anarnozosble 8xo0bi (4.3.8) 43
9.7.29 Anarnozosble 8x00bl (4.3.8.1 - 4.3.8.7) 43
9.7.30 AHarnoz.exo0bl u usmepeH.3Haq4eHue (4.3.8.1.1 - 4.3.8.7.1) 44
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Paspen Ha3BaHue 1 HoMep OKHa CMm. cTp.
9.7.31 Lugppossie 8bixo0bl (4.3.9) 44
9.7.32 @yHKyus yugposbix 8bixodos (4.3.9.1 - 4.3.9.16) 45
9.7.33 AHnarnozosble 8bix00bi (4.3.10) 45
9.7.34 BbixodHol cueHan (4.3.10.1 - 4.3.10.3) 45
9.7.35 MuH,makc u onped.nonb3-em pexumsbi (4.3.14) 46
9.7.36 MuH. pexum (4.3.14.1) 46
9.7.37 Makc. pexum (4.3.14.2) 47
9.7.38 Pexum,onped.nonb3-nem (4.3.14.3) 47
9.7.39 HaH.xap-k Hac-8 (4.3.19) 48
9.7.40 UcmoyH.ynpas-s1 (4.3.20) 49
9.7.41 @ukc.dasn.Ha exolde (4.3.22) 49
9.7.42 OueHka pacxola (4.3.23) 50
9.7.43 Paboma c ozpaHuyeH. npouseodum-to (4.3.24) 50
9.7.44 @yHKyuu KOHMporns (4.4) 51
9.7.45 Bawuma om cyxoeo xo0a (4.4.1) 51
9.7.46 Pene daeneHus/yposHsi (4.4.1.1) 52
9.7.47 UsmepeHue OasneHus Ha exolde (4.4.1.2) 52
9.7.48 U3smepeHue yposHsi 8 bake (4.4.1.3) 53
9.7.49 MuH. OaeneHue (4.4.2) 53
9.7.50 Makc. dasneHue (4.4.3) 54
9.7.51 BHewH.Heucnp-mb (4.4.4) 54
9.7.52 Bbixo0 3a npeden 1 (4.4.5 - 4.4.6) 55
9.7.563 Pab.moyka eHe pab.0uanasoHa (4.4.7) 55
9.7.54 Cépoc daeneHus (4.4.8) 56
9.7.55 Pezaucmpupyemoe 3HaqdeHue (4.4.9) 56
9.7.56 HeucnpasHocmb, ocHogHol damyuk (4.4.10) 57
9.7.57 @yHkyuu CU 352 (4.5) 57
9.7.58 513biK OKOH (4.5.1) 58
9.7.59 EduHuuybi (4.5.2) 58
9.7.60 LHama u epems (4.5.3) 59
9.7.61 lMaponb (4.5.4) 59
9.7.62 Ethernet (4.5.5) 60
9.7.63 Homep wuHbl GENIbus (4.5.6) 60
9.7.64 CocmosiHue nipoep. obecr-s (4.5.9) 60
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9.3 OnucaHue yHKUUMN

OnucaHne yHKUNA OCHOBAHO Ha YeTbIPEX MMaBHbIX MEHI0 brnoka
ynpasneHust CU 352:

+ CocTosiHne

+ Paborta

* ABapus

+ Hactponku.

3Tn PyHKLMM OTHOCATCH KO BCeM cnocobam ynpasreHusi, ecnv
He yKasaHO WHoe.

9.4 CoctosiHue (1)

MepBoe OKHO COCTOAHUS NpUBEAEHO HMxXe. DTO n3obpaxeHve
nosBNSETCA NPW NOAKMIOYEHUN SNEKTPOIHEPrnM, a Takxke Koraa
KHOMKM Ha NaHenu ynpaBneHnst He NCMONb3YIOTCH B TeYEHWe
15 MUHYT.

u d26ap
5.0 fap

Puc. 9 CocTtosiHne

OnucaHue
B naHHOM MeHI0 He BbINOMHATCA HUKAKME HAaCTPOMKM.

dakTu4eckoe 3HaveHue (perynupyemasi nepemeHHas, PV),
00bIYHO AaBneHne HarHeTaHusl, NokasaHo B BEPXHEM NpPaBoOM
yrny (G) BMecTe ¢ BbiGpaHHbIM YyCTAHOBMNEHHbIM 3HavyeHneM (SP)
(H).

B BepxHel nonoBunHe okHa (A) oTobpaxaeTcs rpaduyeckas
CXeMa HaCcOCHOW YCTaHOBKW. BbibpaHHble n3mepsiemble
napameTpbl 0TO6paXarTCa C CUMBOJSIOM AaTyMKa U TEKYLLUM
3HaYeHMeM.

B yctaHoBkax MPC-E, rge ussecTHbl nepenaj AaBneHus B
Hacocax U JaHHble XxapakTepuCTMK Hacoca, Ha aucnnee
oTobpaxkaeTcsa onpeaensembin pacxos, Koraa pacxod n yactota
BpallleHUsi HACOCOB HaXOAATCs B Npeaenax AvanasoHa, B
KOTOPOM BO3MOXHO OLIEHUTb pacxog.

= : OTO 3HaUUT, YTO pacxop ABNAETCS PACYETHLIM 3HAYEHNEM.
OnpedensieMbll pacxold Moxxem omau4ambCsi
KasaHue
om u3MepeHHO20 3Ha4YeHuUusl.
B ueHTpe gucnnes umeertca nHgpopmaunoHHoe none (1), B

KOTOPOM 0T06pa>KaeTc9| cooTBeTCTBYOWanA MHdopMauns, ecnu
npousoLwsio cneagywulee:

+ OrpaHu4y.pexvum ns-3a pesepBH.Hacoca
* BnusiHue nepenana gaBn.BKMYEHO

* BHeLWH.BNMSIHNE Ha YCT.3HAY.BKMOYEHO
* AnbTep.ycT.3HayeHue akTUBHO

* MNopgbém aaen-si Npu HU3K.pacxoae BKIN.
+ C6poc faBneHns akTMBMPOBaH

+ TakToBasi NnporpamMmma akTuBMpoBaHa

* [JAuctaHu.ynpasn. yepes Ethernet

+ [AuctaHu.ynpasn. yepe3 GENI (RS-485)
+ OrpaHuy. ns-3a paboTbl C OrpaHny. NPOV3BOA-t0
+ OcTaHoB 13-3a HM3K.pacxoaa.
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B HmxHewn yactu gucnnes (B), otob6paxatotcs:

* nocnegHvi TeKyLUNn aBapunHbIA CUTHaM, eCrim OH eCTb,
npuyYnMHa HENCNPaABHOCTM BMECTE C KOAOM HEUCNPABHOCTU B
KBagpaTHbIX CKOOKax;

¢ COCTOAHUE CUCTEMbI C TEKYLLUM pa6oq|/|M pexnmom n
MCTOYHNKOM ynpaBneHus;

* COCTOsIHME Hacoca C TEKYLMM paBounm pexmMMom.

lMpu nosieneHuu HeucnpaeHocmu e cmpoke (C)

nosisumcsi cumeos npedynpexoeHus /\ unu
cumeoJs1 aeapuu ) emecme ¢ NPUYUHOU U KOOOM

HeucnpasHocmu, Hanpumep, "llepezpes” (64).
Ecnu HeucnpaBHOCTbL cBsi3aHa C OAHMM U3 HacOCOB, B Havane
CTPOKM COCTOSIHMSI AaHHOro Hacoca (D) nosisutcs cumeon A\ unm
. OnHOBPEMEHHO CMMBOI COCTOsIHUA Hacoca (E) cMeHUT useT
Ha XENTbIA NN KpacHbIN, B COOTBETCTBME C ONUCAHNEM B
Tabnuue Hxe. Cumeon A\ unm K nossuTcsA cnpasa B BEPXHEN
ctpoke gucnnes (F). NMoka HemcnpaBHOCTb HE UCYE3HET, 3TOT
cumBon Byaoet HaxoAnTbCs B BEPXHEN CTPOKe BCEX
oTobpa)kaeMbIX OKOH.

YT0ObI OTKPbITE CTPOKY MEHI0, BblAEeNUTe CTPOKY KHOMKamm [V ]
vnu [ A] n HaxxmuTe [ok].

Yepes AaHHbIN OUCMNEN MOXHO OTKPbITb OKHA COCTOSIHUSA,
oTobpaxatoLyme:

+ TeKyllue aBapuiiHble CUrHanbI;
* COCTOSIHWE CUCTEMBI;
* COCTOSIHWE KaXgoro Hacoca.

OnucaHune coCTOAHUA Hacoca

UHaunkaTop cocTosAHMA
Hacoca

OnucaHue

BpawiaeTtcs, 3eneHbin Hacoc pa6GoTaer.

[MocTosiHHO ropuT 3eneHbin Hacoc rotos k pabote (He paboTtaer).

Bpawaetcs, xentbin MpeaynpexaeHue. Hacoc paboTtaert.

MpenynpexaeHne. Hacoc rotos Kk

[TOCTOSIHHO rOpUT XENThIN
paboTte (He paboTaer).

ABapuUNHbINA cUrHanm.

[MOCTOSIHHO rOpPUT KpacCHbLI
OcTaHoB Hacoca.

9.4.1 TeKkywme aBapuiHbie curHansbi (3.1)

Puc. 10 Tekywme aBapuiiHble CUrHanbl

OnucaHue

B naHHOM okHe oTobpaatlTcs BCce akTUBHbIE
npeaynpexaaoLlme n aBapuiiHble CUrHanbl CUCTEMBI.
Mogpo6Hee cm. pa3gensl 9.6.2 Tekyuwjue agapuliHblie cugHarlbl
(3.1) n 9.6.3 XKypHan asaputi (3.2).



9.4.2 Cuctema (1.2)

Puc. 11 Cucrtema

OnucaHue

B naHHOM OkHe 0To6pa>KaeTc;1 Tekyuwee pa6oqee COCTOAHUE
YCTaHOBKMW. Onsa nony4vyeHusa OOMNOMHUTENbHOW MHOPpMaLUn
MOXHO NepenTn K AONOMHUTENbHLIM OKHAM.

Yepes gaHHbIV AMCNNEN MOXHO OTKPbITb OKHa, oTobpaatoLne:
*  Pexum paboTbl

* YcTaH. 3HavyeHue

+ BennuunHa BNUSHWSA Ha yCTaHOBI. 3Hay-e

* VI3MepeHHble 3HaYeHus

» AHanorosble BXxoabl

*  Peructpupyemsbiin rpadmk

+ CocCT.aKKkyM..

9.4.3 Pexxum pa6othbi (1.2.1)

LLHa

Puc.12 Pexum pabotbl

OnucaHue

B naHHOM OkHe oToGpakaeTcsi pabounii pexxmM yCTaHOBKM, a
TakXKe UCTOYHUK yrpaBrneHus:.

Pexumbl paboTbl

YcTaHoBKa MMeeT WwecTb pabovnx pexvMoB:

1. Hopwman.

— Hacocbl perynupytoT cBot Npon3BOANTENBHOCTL B

COOTBETCTBMU C NoTpebneHvem.
2. Makec.

— Hacocbl paboTaloT ¢ NOCTOSSHHO BbICOKOW YacTOTOM
BpaleHns. Kak npaBuno, Bce Hacockl paboTatoT ¢
MaKCHMarnbHON 4YacTOTOWN BpalLeHus.

3. Onp.nonb3-em

— Hacocbl paboTatoT ¢ NOCTOAHHOM YacTOTON BpaLleHus,
yCTaHOBIeHHoW nonb3oBaTenemM. Kak npasuno, ato
npoussoanTenbHOCTL Mexay "Makc." n "MuH.".

4. MwuH.

— Hacocbl paboTatoT ¢ NOCTOSIHHOW HU3KOM YacToTon
BpaleHus. Kak npaBuno, ognH Hacoc paboTaeT ¢ 4acToTon
BpaLueHus 70 %.

5. OctaHoB
— Bce Hacochbl ocTaHOBMEHDI.
6. Pabota B aBap.pexume

— Hacocbl paboTatoT B COOTBETCTBUM CO 3HAYEHUEM,
yCTaHOBIEHHbIM B OkHe Paboma & asap.pexume (4.3.5).

MpounsBoauTeEnbHOCTbL, HeoBxoauMasi Ans AaHHbIX PEXUMOB
paboTbl, MOXET ObITb YCTaHOBMNEHA B MeHto "HacTporikun™:

*  Makc.

* MwuH.

* Onpea.nonb3-nem

+ PaboTta B aBap.pexume.

Cwm. pasgensbl 9.7.35 MuH,makc u onped.nosb3-eM pexxums|
(4.3.14) n 9.7.25 Paboma e asap.pexume (4.3.5).

TekywWwmnin pexum paboTbl MOXHO perynMpoBaTb U3 YeTbIpEX
pPasnuYHbIX MCTOYHWUKOB!

* HeucnpasBHOCTb
*  BHELUHWIA curHan
« CU 352

*  LUKMHa.

WcTouH.ynpaB-a

YCTaHOBKY MOXHO HacTpoUTb Ha AUCTAHUMOHHOE ynpaBneHue
yepes BHELLHIOKW LWKHY cBA3Kn (onuus). B atom cny4vae
YyCTaHOBINIEHHOE 3HAYEeHNe U pexnum paboTbl AOMKHbI 3a4aBaTbCs
NnocpeacTBOM LUMHBI.

B meHio "HacTpoiiku" B kayecTBe UCTOYHMKA yNpaBneHns MOXHO
BblOopaTb CU 352 nnun BHELWHIO LWWNHY CBA3M.

CocTosiHMe faHHOWM HacTpoWkM oTobpaxaeTcs B OkHe "Pexnm
paboTbl".

9.4.4 YcTaH. 3HauyeHue (1.2.2)

Bkl BpaH0

S.06ap

[l
[
[
[
|
O
O

0.06ap

Puc. 13 YcrtaH. 3HayeHune

OnucaHue

B naHHOM okHe oTobGpaxaeTcs BbIOpaHHOE yCTaHOBMNEHHOE
3HaveHue 1 rge oHo bbino yctaHosneHo: CU 352 unu BHewHsa
LLIMHA CBSA3MK.

OKHO Takxe noka3sblBaeT BCE CEMb BO3MOXHbIX YCTaHOBIMEHHbIX
3HayeHun ot CU 352 (ans ynpasneHus no NpMHLMUNY 3aMKHYTOro
1 pa3oMKHYTOro KoHTypa). OgHOBpeMeHHO oTobpaxaeTcs
BblGpaHHOE yCTaHOBNEHHOE 3HAYEHMe.

OTO OKHO COCTOSIHUSI, B HEM HEMb3s1 BbINOMHATH HACTPOWKM.
YcTaHOBMNEHHbIE 3HAYEHUS MOXHO MEHATb B MeHio "PaboTa" unu
"Hactpowiku". Cm. pasgen 9.7.3 AnnbmepH. ycmaHo8s. 3Ha4eHust
(4.1.2).
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9.4.5 BenuyunHa BNMAHWUA Ha ycTaHoBN. 3Hau-e (1.2.3)

9.4.6 U3mepeHHble 3HayeHus (1.2.4)

Puc. 14 BenuuuHa BNVSHWSA Ha yCTaHOBI. 3Hay-e

OnucaHue

Ha BbiGpaHHOE yCTaHOBNEHHOE 3HA4YeHMEe MOTyT BNusATb
napameTpbl. [apameTpbl oTo6paxatTcs B NpoLeHTax oT

0 o 100 % wnu kak gaBneHue, namepeHHoe B 6apax. OHU moryT
TOMbKO YMEHbLUNTL YCTAHOBIIEHHOE 3HAYeHUe, TaK Kak BrMsiHNE B
npoueHTax, genéHHoe Ha 100, ymMHOXaeTca Ha yCTaHOBMEHHOe
3HayeHue:

dPakTnyeckoe ycTaHOBNeHHoe 3HaveHue (SP) =

BblOpaHHOE YyCTAHOBIEHHOE 3HayYeHne X BrnvsiHue (1) x

BnusiHue (2) X ...

OKHO nokasbiBaeT napameTpbl, KOTOpble BNUSIIOT Ha BbIbpaHHoe
yCTaHOBMNEHHOE 3HaYeHWe, U NMONPaBOYHYK BENUYUHY (BNUSHNE)
B MpOLeHTax.

HekoTopble napameTpbl MOXHO YCTaHaBNMBaTh B OKHE
BHewH.snusiHUe Ha ycm.3Ha4-e (4.1.3). MapameTp "MNoBbiweHne
HWU3KOW Nopaymn" yctaHaBnnBaeTCcs Kak obnactb nycka/octaHoBa B
NPOLLEHTHOM BbIPaXXEHMUN OT 3HAaYEHWs!, YCTAHOBIIEHHOIO B OKHE
®@yHkyuto ocmarosa (4.3.1). MapameTp 3agaéTcs B NpoLUeHTax B
okHe [Mpornopy. dasneHue (4.1.7).

MocnegHum oTobpaxaeTcsa nonyvyeHHoe dakTnyeckoe
ycTaHoBrneHHoe 3HadveHue (SP).
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Puc. 15 W3mepeHHble 3HaveHus

OnucaHue

OkHO nokasbiBaeT obLee COCTOsIHME BCEX U3MEPEHHBIX U
BblYUCIEHHbIX NapameTpoB. B yctaHoBkax MPC-E ¢
pacxoAoMepoM yaenbHas aHeprusi otobpaxaercsi Kak cpegHsis
BENMYUHA U pakTu4eckasi BennynHa (CpeaHui nokasarens 3a
nocnegHwo MUHYTY). CpeHee 3HayeHue onpegensieTcsa Ha
OCHOBaHWM CyMMapHOro pacxoga 13 obuiero obbema.

CpepnHee 3Ha4veHMe o6LLero o6bEmMa 1 yaenbHON 3HEPrun MoxXeT
ObITb COPOLLEHO B JAHHOM OKHeE.

Cmpoku "lMompe6n. MowyHocmb" u

"3HepaonompebneHue"” omobpaxaromcs

mouJibKo e cucmemax MPC-E/-EC.

9.4.7 AHanoroBble Bxoabl (1.2.5)

Puc. 16  AHanoroBble BXOAbl

OnucaHue

B pnaHHOM okHe npeacTaBneH 0630p aHanoroBbIX BXOA0B U
N3MEepEeHHbIX 3Ha4YeHnn kaxaoro Bxoga. Cm. pasgensl

9.7.28 AHanoeosble 8x00bi (4.3.8), 9.7.29 AHanozoesblie 8x00bi
(4.3.8.1 - 4.3.8.7) n 9.7.30 AHarnoe.exo0bl U U3MepeH.3Ha4yeHue
(4.3.8.1.1-4.3.8.7.1).



9.4.8 Pernctpupyemsbin rpacpuk (1.2.6)

9.4.10 Hacoc 1 - 6, lexxypH.Hacoc, Pe3pB.Hacoc (1.3 - 1.10)

Puc. 17 Peructpupyemsbinn rpacuk

OnucaHue

B naHHOM okHe oTobpakaloTcs perucTpupyemble faHHbIe,
COXpaHeHHble B WKady ynpasneHus.

BbiGepute peructpmpyemMble BeiMunHbl B OKHe Peaucmpupyemoe

3HayeHue (4.4.9). 3necb MOryT otobpaxartbCs pa3nunyHble
BENUYUHbI. Takxe 34eCb MOXHO U3MEHUTb BPEMEHHYHO LLKany.
HacTtpownka yepe3 naHenb ynpaBneHus

CocTtosiHne > Cuctema > Pernctpupyemsin rpadgumk

1. 3apaviTe 3HayeHue B NpoLeHTax:

*  M3Mm.macwT.Hay.npu:

*  W3m.macluT.3aKaHy.npu:

2. Bbibep.3Hay. ons otobp..

9.4.9 CocT.akkyMm. (1.2.7)

Puc. 18 Cocrt.akkym.

OnucaHue

30ecb oTobpaxkaeTcs coCcTosiHNe pe3epBHON baTapeun
(ecnu oHa ycTaHoBneHa).

Puc. 19 Hacoc 1

OnucaHue

B naHHOM okHe oTobGpaxaeTcs paboyee COCTOsIHUE OTAENbHbIX
HacoCoB.

OkHa pe3epeHo20 U eedyuqeeo Hacocoe

omo6paxaromcs 8 criyyae ycmaHoeku 0aHHbIX

Hacocoe.
Hacocbl MoryT uMeTb pasHble paboune pexumbi:
* ABTO

— BmecTe ¢ gpyrumun Hacocamm B aBTOMatuU4eCKOM pexvme
paboTbl AaHHbIN Hacoc ynpaensaetcs [MMU-perynstopom,
obecneynsatoLM TpebyemMyo Npon3BoaANTENbHOCTb
CUCTEMBI.

* PyuH.
— Hacoc He perynupyeTtcs MN-perynsatopom. B pyyHom

pexnme HaCcoC MOXET UMeTb OAUH U3 creayruwnx pexmmons

paboTbl:
* Makc.

— Hacoc paboTtaeTt ¢ MakcMManbHOW YCTaHOBINEHHOM YacTOTow

BpalueHus. (JaHHbI pexrumM paboTbl MOXHO BbIOpaTb
TOMbKO ANS YaCTOTHO-PEryNMpyemMbIX HacoOCOB).

* Hopwman.
— Hacoc paboTtaeT ¢ ycTaHOBNEHHOM YacTOTOM BpaLleHusl.
* MwuH.

— Hacoc pabotaeT ¢ MMHMManbHOW YCTaHOBEHHOWN YacTOTON

BpalueHus. (JaHHbI pexruM paboTbl MOXHO BbIOpaTb
TOJIbKO ANt YaCTOTHO-PEryfIMpyeMbIX HacoCOB).

* OctaHoB
— Hacoc 6bin npyHYAUTENBHO OCTaHOBIEH.

Kpome uHdopmauum o pexxrme paboTbl B OKHE COCTOSIHUS MOXHO

HaNTW pasnuyHble NapaMeTpbl, TakMe Kak:
*  TeKyWwuin pexum paboTbl;
*  WCTOYHMWK YNpaBneHus;

* yacToTa BpalleHus (4na HacocoB 6e3 YacTOTHOro
npeobpasoBartens otobpaxaetcs Tonbko 0 unun 100 %);

* notpebnsemas mowHocTb (Toneko MPC-E/-EC);
* aHepronotpebnenue (Tonbko MPC-E/-EC);
* yacbl paboTbl.
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9.5 Pa6ora (2)

B faHHOM MeHI0 MOXHO 3a[aTb OCHOBHbIE NapameTpbl, Takue Kak
YCTaHOBIIEHHOE 3HAYEHWE, PEXMUM PaBOThl, PEXNM YNpaBreHns U
ynpasneHue oTaenbHbIM HaCOCOM.

9.5.1 Pa6ora (2)

5[' 53|:|

pabioThl

AONOAHAT 2 MkHEle HAC T

Puc. 20 Pa6ota

OnucaHue

CrtonbeL nokasbiBaeT AnanasoH HacTpoviku. MNpu ynpasnennn no
NPVHLUUMY 3aMKHYTOrO KOHTYpa 3TO COOTBETCTBYET AnanasoHy
OCHOBHOTO AaTtyuka, 3gecb 0-16 6ap. Mpu ynpaBneHun no
NPVHLUMMY Pa30MKHYTOro KOHTypa Anana3oH HacTPONKM
coctasnset 0-100 %.

CneBsa ot cTonbua nokaszaHo BbibpaHHOE yCTaHOBMNEHHOE
3HayeHue 1 (A), T.e. BeNnynHa, yCTaHOBMNEHHAs B AUCMIIENHOM
okHe. CnipaBa oT ctonbua - aKkTM4yeckoe yCTaHOBNEHHOE
3Ha4veHue (B), T.e. ycTaHOBNEHHOE 3Ha4YeHne, KOTopoe ABMseTCH
Touykow oTcuéTa ans MN-perynsatopa. Ecnn He 6bino BbiGpaHo
HWKaKoW NOMpaBOYHOW BEMUYMHBI (BIUAHMSA) HA YCTaHOBINEHHOE
3HayeHue, 3TV [ABe BENUYMHbI coBnagatoT. CepbiM LBETOM B
ctonbue BblAeneHa Ta YacTb, KOTopas npeacTaBnser
M3MEPEHHYI0 BENUUMHY (aaBneHune Ha Bbixoge) (C).

Cwm. pasgensbl 9.7.5 BHewH.enusiHue Ha ycm.3Hay-e (4.1.3) n
9.7.6 Hacmpotika ¢pyHkyuu enusHus (4.1.3.2).

Mop gucnneriHbiM OKHOM HaXOAMTCS CTpOKa MEHI Ans
HaCTPOWKM YCTaHOBMIEHHOIO 3HavyeHns 1 n Beibopa pexuma
paboTbl, Bkntoyas pexumbl "Hopman." n "OcTtaHoB".

MoxHo Takxe genaTb AOMNOMHUTENbHbIE HACTPOMKK:

pexuM paboTbl CUCTEMBI, PEXMM YMpaBreHns, yCTAHOBMEHHbIE
3HaYeHUs1 Ansi 3aMKHYTOrO U Pa3oOMKHYTOrO KOHTYpa, a Takke
ynpaBneHue otaenbHbIM HAaCOCOM.

[Onana3oH HaCTPOWKMU
YcTaH. 3Ha4YeHue:

YnpasneHue no npuHuuny  [uanas3oH nuamepeHui
3aMKHYTOrO KOHTypa: OCHOBHOTO AaTtyunka

YnpasneHwue no npuHUmnny
Pa30OMKHYTOro KOHTYypa:

0-100 %

HacTpoWka yepe3 naHenb ynpasneHus

YcTaH. 3HavyeHue

+ Pabota > 3apgaTb 3Hay.1,pa3m.koHTyp / 3agaTb
3Hay.1,3aMK.KOHTYp.

3apanTe BenUYMHY.

Pexum paboTbl

+ Pabota

Bbibupatb: Hopman. / OctaHoB.
HdononHuTenbHble HACTPOMKHU

+ Pa6Gota > [JononHuTenbHble HACTPOMKN.
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BbibepuTe 0gHY U3 HAaCTPOEK HUXE:

*  Pexum paboTbl cuctemsl
(cm. pasgen 9.5.2).

*  Pexum ynpasneHus
(cm. pasgen 9.5.3).

* ArnbTepH. yCTaHOBI. 3HAaYeHUs
(cm. pasgen 9.5.4).

* YnpaBrneHue oTAenbH.HacocoM
(cm. pasgen 9.5.6).
3aBoackaa HacTpouka

YcTaHOBNEHHOE 3HaYeHue - 3HadeHne, nogxoasiiee
onpegenéHHoi cucteme. 3aBofcKMe HAaCTPOMKM MOXHO U3MEHUTb
yepes MeHH0 nycka.

9.5.2 Pexxum pabotbi cuctemsli (2.1.1)

anp . nonk:
TIAH.

UCTAHOENT2 MAH ., !
H

Puc. 21 Pexum paboTbl cuctemsl

OnucaHue

YCTaHOBKY MOXHO HAaCTpOUTb Ha LIECTb Pa3fNYHbIX PEXUMOB
paboTbl. "Hopman." - aTo cTaHaapTHas HacTpovika.
Cwm. pasgen 9.4.3 Pexum pabomsi (1.2.1).

MponsBoanTenbLHOCTL, Heobxoanmas Ans AaHHbIX PEXUMOB
paboTbl, MOXET ObITb YCTaHOBMNEHA B J@HHOM MEHIO:

* Makc.

* MwuH.

* Onp.nonb3-em
* Asap.cur.

[nana3oH HacTPOWKKN

* Hopman.

* Makc.

* MwuH.

* Onp.nones-em
» OcraHoB

* ABap.cuT..

HacTpoiika Yepe3 naHenb ynpaBneHus

+ Pabota > [JononHUTenbHble HAacTPonkn > Pexnm paboTbl
cuctemsl > Pexum paboTbl.

[ng Toro 4TobbI 3aA4aTb NPON3BOANTENBHOCTL B MUH., Makc.,

onpenensieMoM rnonb3oBaTefnieM pexumax unv Bo Bpemsi paboTsbl

B aBapuNHOM pexumMe, BbiGepuTe HYXXHYI0 CTPOKY B HUXHEN

yacTu okHa. Cm. pasgensl 9.7.35 MuH,makc u onped.nonb3-em

pexumsl (4.3.14) n 9.7.25 Paboma e asap.pexume (4.3.5).

3aBoackas HacTpoMKa
Hopman..



9.5.3 Pexxum ynpaBneHums (2.1.2)

Puc. 22 Pexum ynpasneHus

OnucaHue

Bo3amoxHbl ABa peXxuma ynpasneHud, a UMeHHO: No npuHumny
3aMKHYTOIO N Pa3OMKHYTOro KOHTypa.

3aMKH.KOHT.

TUNUYHBIN PEXUM YNpaBneHus - 3TO ynpasrieHne no Tuny
3aMKHYTOro KOHTypa, npu kotopoM M-perynsaTop rapaHTupyer,
4YTO cMcTEMa AOCTUIHET BbIBpaHHOro yCTaHOBMEHHOMO 3HaYeHWs
n Oynet ero nogaepxusaTb. [porM3BOANTENBHOCTL OCHOBLIBAETCA
Ha yCTaHOBNEHHOM 3Ha4YeHUW, 3a4aHHOM AN 3aMKHYTOro
KoHTypa. CmoTpuTe puc. 23 n 24.

S

It
0
2
g
2
S s
[ =
Puc. 23 YctaHoBka, perynupyemasi BCTpOE€HHbIM [MA-
perynsiTopom (3aMKHYTbIA KOHTYP)
P [6ap]
A
YctaHoB-
NeHHoe 8
3HayeHune S
[*2}
&
» Bpewms [cek] %
g

Puc. 24 PerynupoBoyHas xapakTepuctuka ans 3amkHyToro
KOHTYpa

HacTpoiika yepe3 naHenb ynpaBneHus

+ Paborta > [lononHuTenbHble HACTPOWKN > PexuM ynpaBneHus
> 3aMKH.KOHT..

3apanTe yctaHoBneHHoe 3HayeHue. Cm. pasgensl 9.5.4 1 9.5.1.

Pa3oMm. KOHTYp

Mpu ynpaBneHnu no NpuHUMNY pa3oMKHYTOrO KOHTYpa Hacochl
paboTaloT ¢ PUKCMPOBAHHON YaCTOTON BpaLLEHUs.

YacToTa BpalleH1s paccunTbiBaeTCs U3 MPON3BOAMTENBHOCTH,
ycTtaHosneHHon none3osartenem (0-100 %).
MponsBoaMTENbLHOCTL HAacoca B NPOLIEHTax NponopunoHansHa
pacxogy.

YnpaBneHue no Tuny pasoMKHYTOro KOHTypa 0ObI4HO
ucnonb3yeTcs, Korga cMcTema ynpasnsieTcsl BHELUHUM

KOHTPONNEepPOM, KOTOPbIV PerynupyeT NpOn3BOAUTENbHOCTL Yepes
BHELWHWI curHan. Takum BHELHUM KOHTPOSNIEPOM MOXET BbITb, K
NpuUMepy, MHXXEHEPHas CUCTEMA 3A4aHWsl, K KOTOPOI NoakKmnioveHa

yctaHoBka MPC. B Takux cnyyassx MPC BbicTynaeT B ponu
ynpaensioLero yctponctaa. Cmotpute puc. 25 n 26.

Ner—~s ==

Puc. 25 YcTaHoBKa NOBbIWEHMWS AABEHNSA C BHELLHUM
KOHTPOMNEPOM (Pa3oMKHYTbIA KOHTYpP)

Pacxop [M3/4]

A

Bxog [%] oT
0 g BHELLHEro
5 KOHTponnepa

Puc. 26 PerynupoBoyHas xapakTtepuctuka ans
Pa3oMKHYTOro KOHTYypa

Pacxon [M3/H]

A
100 YRR RARS

Bxopg [%] oT
B> BHELLHEro
5 50 707 86.6 100  kouTponnepa

75
Pacxopg
| — - — Hacoc 1
50 [ s Hacoc 2
I — — ——Hacoc 3
|
25 |
|
|

Puc. 27 PerynupoBoyHas xapaktepuctuka agnsa MPC-E B
Pa3OMKHYTOM KOHType

TMO03 2232 3905

TMO3 2391 3607

TMO3 9977 4807
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Pacxopn [M3/q]

A
100
75
| Pacxop,
50 | — - — Hacoc 1
N Hacoc 2
| — — —-Hacoc 3
N Hacoc 4
25 I
I
: Bxog [%] ot

P> pHeluHero

70.7 866 100 youtponnepa

Puc. 28 PerynupoBoyHasi xapaktepuctuka ans MPC-F B
pasoMKHYTOM KOHType

Pacxog [mM3/4]

A
100 | —
75
Pacxog
50 — - — Hacoc 1
------- Hacoc 2
———- Hacoc 3
» 1 e Hacoc 4
Bxopa [%] oT

P BHELUHEero

5 50 KOHTponnepa

70.7 86.6 100

Puc. 29 PerynupoBoyHasi xapaktepucTtuka ans MPC-S B
pPa3oMKHYTOM KOHType

Ounana3oH HacTPOMKK

MpuMeHNTENBHO K Pa3OMKHYTOMY KOHTYPY BbIMNOMHSATCA
cneayoLline HacTPOMKu:

« PasoM. kKOHTYp

« 3apaTb 3Ha4.1,pa3M.KOHTYp

* BHewH.BNMsHWE Ha yCT.3HaY-e
* Hopwman..
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TMO03 9975 4807

TMO03 9974 4807

HacTtpowka yepe3 naHenb ynpaBneHus

YT0Obl HACTPOUTL BHELUHWUA UCTOYHUK YpaBneHnsi CUCTEMON,
BbIMOMHUTE cneaytoLlee:

+ Pab6ota > [lononHuTenbHble HACTPOWKKN > Pexnm ynpaBneHus.
* Bbibepute: Pazom. KOHTYp.

Bbibepute: OcTtaHoB

1. ©x2.

2. YcrtaHoBuTe 3HadyeHune 100 %: 3agaTtb 3Hay.1,pa3m.KOHTYp.

3. Hactpoiiku > OCHOBHOW KOHTponnep > BHewH.BNusiH1e Ha
yCT.3Hay-e > [lepenTu K HacTp-Ke aHan.Bxoaa.

4. BbibepuTe aHaNoroBbI BXO4 1 ANanasoH.

5. Bbibepure:

*  W3mepeHHOe BXogHOE 3HayeHue.
MosiBuTCH OKHO 4.3.8.1.1.

* Bbibepurte: 0-100 % curxan.
6. ©.

7. YcTaHOBUTE MUHMMAIbHOE U MaKCMMalibHOE 3Ha4YeHue ans
AaTyuka.

8. ©x2

9. BbiGepuTe:

+ BxogHasi BenuyuHa nof BAUsSHNEM
* 0-100% curHan.

10. 6.

11. Boibepute: 3agath PyHKUNIO BAUSHUS.
(Cm. Takxe pasgen 9.7.6.)

12.3apanTe KONMMYECTBO TOYEK.
13.3apganTe: BHelwH. BxogHoe 3HadveHue. (Todka 1.)

14.3apaliTe 3HaYeHUe B NpoLEHTax: YMEHbLUUTb YCTaH.3Hay-e
no. (Touka 1.)

15.MoBTopuTe NyHKThI 13 1 14 ANs Bcex BblIOpaHHbIX TOYEK.
16. ©.

17.3apanTe Kak cekyHabl: Bpem.koHCT.comnbTpa.
18. BbibepuTe: AKTUBMPOBAHO.

19.© x 2.

20.Bbibepure:

+ Pab6orta

* Hopwman..

Tenepb ycTaHOBKa NOBbLILLIEHWS faBMNeHUs MOXeT
perynupoBaTtbCsi BHELLHUM KOHTPOIIEPOM.
3aBoackaa HacTpouka

YnpaBneHue no NpuHUMNY 3aMKHYTOro KOHTypa.



9.5.4 AnbTepH. ycTaHOBN. 3Ha4yeHus (2.1.3)

9.5.5 YnpaBneHue otaenbH.Hacocom (2.1.4)

Puc. 30 AnbTepH. yCTaHOBM. 3HAYeHUS

OnucaHue

Kpome 0CHOBHOro yCcTaHOBMEHHOro 3HayeHus 1 (otobpaxaeTcs B
okHe 2 meHto "PaboTta"), MOXHO 3aaaTh LWeCTb anbTepHaTUBHbIX
YCTaHOBIEHHbIX 3HAYEHWU NS yNpaBneHus no npuHuuny
3aMKHYTOro KoHTypa. Kpome Toro, MoXHo 3agaTb CEMb
YCTaHOBIEHHBIX 3HAYEHWUI ANS ynpaBneHus no npuHuMny
Pa3oMKHYTOrO KOHTYpa.

C nomMoLL b0 BHELLHUX KOHTAKTOB MOXHO aKTUBMPOBaTb OAHO M3
anbTepHaTUBHbBIX YCTAaHOBIEHHbIX 3HAYEHW.

Cwm. pasgenbl 9.7.3 AnbmepH. ycmaHoen. 3HadeHus (4.1.2) n
9.7.4 AnbmepH. ycmaHoern. 3HayeHus 2 - 7 (4.1.2.1 - 4.1.2.7).

Ounana3oH HacCTPOMKK

[nanasoH HacTponku YCTaHOBJI€HHbIX 3HavYeHun ans ynpasneHua
no NPpUHUMNY 3aMKHYTOro KOHTYpa 3aBUCUT OT AMana3oHa

OCHOBHOro agatynka. Cm. pasgen 9.7.7 OcHogHol 0amyuk (4.1.4).

Mpu ynpaeneHun no nNpvHLUMNY pasoMKHYTOro KOHTypa AnanasoH
HacTpoiku coctasnset 0-100 %.
HacTpoiika yepe3 naHenb ynpaBneHus

+ Paborta > [lononHuTenbHble HACTPOMKN > ANbTEPH. YyCTaHOBI.
3HaYeHus.

3apainTe ycTaHOBNEHHOE 3HAYeEHMe.

3aBopckasn HacTpowka

YcTaHoBneHHoe 3HayeHne 1 Ansa ynpasreHus no npuHuuny
3aMKHYTOrO KOHTYpa - 3TO 3Ha4YeHune, noaxoasiiee
onpefenéHHoNn ycTaHoBKe.

[pyrvie ycTaHOBNEHHbIE 3HaYeHUA ANSA YNpaBneHUs no NpuHUuny
3aMKHYTOro KOHTypa - 3 b6apa.

Bce ycTaHOBMNEHHbIE 3HAYeHUs AN ynpaBneHns no npuHumuny
pasoMKHYTOro KoHTypa coctasnsioT 70 %.

Puc. 31

YnpasneHue otaenbH.HacocoM

OnucaHue

MOXHO M3MEHUTb pexnm paboTbl U NEPENTM OT aBTOMaTUYECKOro
K OLHOMY U3 PYYHbIX PEXUMOB paboThl.

ABTO

Hacocbl ynpaensatotca MNU-perynatopom, obecneynBatoLnm
TpebyeMyo Npon3BOANTENBHOCTbL CUCTEMBI.

PyuH.

Hacoc He ynpaBnsietcs [MTU-perynaTtopom, a HAaCTPOEH Ha OOUH 13
cnegyroLmX pyYHbIX PEXUMMOB paboTbl:

* Makc.

— Hacoc paboTtaeT ¢ MakcumanbHoW yCTaHOBMEHHON YacToTon
BpalueHus. (JaHHbI pexuM paboTbl MOXHO BblOpaTb
TOJIbKO ANt YaCTOTHO-PEryfIMpyeMbIX HacoCOB).

* Hopwman.
— Hacoc paboTtaeT ¢ ycTaHOBNEHHOM YacTOTOM BpaLleHusl.
* MwuH.

— Hacoc paboTaeT ¢ MMHUManbHOW yCTaHOBNEHHOW YacTOTOW
BpalueHus. (daHHbI pexuM paboTbl MOXHO BblGpaTb
TOMbKO AN YaCTOTHO-PETYNINPYEMbIX HACOCOB).

* OctaHoB
— Hacoc 6bin npyHYaUTENbHO OCTaHOBIEH.

B py4HOM pexume paboTbl Hacockl He nognagatoT noA obblvYHoe
KackagHoe ynpasreHne Hacocamu unv perynmpoBaHne 4acToThbl
BpaLleHusi. Hacocbl B py4HOM pexunme "mMelarT" HopManbHON
paboTe ycTaHOBKM.

Ecnv ognH unm Heckonbko HacocoB - B PYYHOM pexunme paGOTbI,
cuctemMa MOXeT He OOCTUTHYTb 3afaHHON npou3BOANTENTbHOCTU.

[insa aton dyHKUMM ecTb ABa OKHa. B nepBOM OkHe MOXHO
BblOpaTb HacoC Afst HACTPOWMKK, B CNEAYHOLEM OKHE MOXHO
BblGpaTb pexum paboTbl.

Ounana3oH HaCTPOMNKKN

MoxHo BbIGpaTb BCe HAacoChI.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

Pa6ota > [lononHutenbHble HACTPONKK > YnpaBneHue
OTAENbH.HAaCOCOM.
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9.5.6 Hacoc 1 - 6 (2.1.4.1 - 2.1.4.6)

FafioTa

Puc.32 Hacoc1-6

OnucaHune

OTO OKHO NosABRSETCA AN OTAENbHbIX HACOCOB U AaeT
BO3MOXHOCTb HacTpauBaTb pPexum paboThbl.

Avana3oH HacTpomrKu

MoxHo BbIGpaTb pexum paboTel "ABTO" unu "Pyyn.", a Takke
pexuMm paboTbl Hacoca B py4HoM pexume - "Makce.", "Hopman.",
"MuH." unu "OcTaHoB". [1ns HacocoB 6e3 YacTOTHOro
npeobpasoBaTens MOXHoO BblopaTb Tonbko "Hopman." unu
"OcTtaHoB".

HacTpoiika yepe3 naHenb ynpaBneHus

+ Pabota > [lononHuTenbHbIE HACTPOKN > YNpaBneHve
OTAENbH.HAaCOCOM.

1. BblbGepuTte Hacoc.
2. Bblbepute cbpoc: ABTO / PyyH..
3. PyyH.: Bbibepute pexvm paboTbl.
Hopman.: 3agaiTe ycTtaHOBNEHHOE 3HaYeHMe.
3aBoAckasi HacTpouka
ABTO.
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9.5.7 Pabouun pexum, aexypHbin Hacoc (2.1.4.7)

WH.
Hop

Puc. 33 Pabounn pexum, oexypHbIA Hacoc

OnucaHue

[laHHOe OKHO OoTOGpaxkaeTcs TONMbKO ANS YCTAHOBOK,
OCHaLLEHHbIX BEAYLLMM HaCOCOM.

MoxHo 3aaTb pexum paboTbl U YyCTaHOBIEHHOE 3Ha4YeHue
BedyLlero Hacoca.
[nana3oH HaCTPOMKu

ABTO

MoxxHo BbIOpaTh BeAyLLMIN HACOC B KA4eCTBE PE3EPBHOTO.
Ecnu Beaywumin Hacoc BbIGpaH B Ka4eCcTBe pe3epBHOIO OH
3anycTuTCs, Koraa OCHOBHbIe Hacockl paboTatT co 100 %
YacTOTOW BpaLleHUs, HO He MOTYT JOCTUrHYTb YCTaHOBIIEHHOTO
3HaYeHWs UNn NoAAEepPXUBaTh ero.

YcTaHOBNEeHHOe 3HaveHne BeayLlero Hacoca MoxeT ObITb 3aaaHo
nnbo Kak BeNMM4MHa paBHas BennyMHe OCHOBHbIX HACOCOB
(BbIBpaTh "Mcn.ycT.3Ha4.cuct."), MMbo Kak apyras BennynHa.
PyuH.

Makc., Hopman., MuH., OctaHoB.

HacTpoiika Yepe3 naHenb ynpaBneHus

+ Pabota > [JononHUTenbHble HAaCTPONKK > YnpasreHue
oTAernbH.HacocoMm > [lexypH.Hacoc.

Bbibepute cbpoc: ABTO / PyyH..
ABTO

1. Takke MOXHO BbibpaTb BygeT nm Hacoc MCNoNb30BaTbCs B
KavyecTBe pe3epBHOro (BO3MOXHO TOMbKO B Cryyae, ecnu
yCTaHOBKa HE OCHaLleHa pe3epBHbLIM HAaCoCOM).

2. Bbibepute "Mcn.ycT.3Hay.cucT." unu BBeAMTE yCTaHOBIEHHOE
3HaveHve.

PyuH.

1. Bbibepute pexum paboThbl.

2. Hopman.: 3agante ycTaHOBNEHHOE 3HAYEHME.

3aBoAckaa HacTpouka

AsTO.

Mcn.ycT.3Hay.cucr..



9.5.8 Pabouun pexum, pe3epBHbIN Hacoc (2.1.4.8)

OCTaHOE

Puc. 34 Pabouwnii pexum, pesepBHbIN HAacoc

OnucaHue

[aHHOe OKHO OoTOGpaXkaeTcst TONbKO ANS YCTAHOBOK,
OCHaLLEHHbIX pe3epBHbIM HACOCOM.

MoxHo 3agaTtb pexum pa6OTbI, 3aepXKKy nycka n aHa4yeHue
OTKITIOYEHUA Hacoca.

[aHHas yHKUMS 4OCTYNHA TOMNbKO ANs NpMMeHeHus B obrnacTtu
NOBbILLEHNS AaBMNeHUs.

[Onana3oH HacTpounku

ABTO

MoxHo 3apaTb 3afepKKy nycka. Pe3epBHbI Hacoc 3anycTuTcs
nocrie HaCTPOMKM 3aflePXXKN Nycka, €CNN OCHOBHbIE HACOChI
paboTtatoT co 100 % 4acToTon BpalleHUs U He MOTyT
NoAAepXnBaTh YCTaHOBNEHHOE 3HaYeHue.

[ns pe3epBHOro Hacoca MOXHO BblGpaTh ABa napameTpa
ocTaHoBa:

* Makc.npeq.s3Hay.gaen

— Pe3epBHbIN Hacoc OyLeT OCTaHOBIEH, €Cny AaBrneHne
NPEeBLICUT 3aJaHHOE OrpaHnyeHue.

* Kon-Bo ocTaH.0CH.HacocoB

— Pe3epBHbI Hacoc OyaeT OCTaHOBIEH B Criyvyae oCTaHoBa
3aaHHOro KONM4yecTBa OCHOBHbIX HACOCOB.

PyuH.

Makc., MuH., Hopman., OctaHoB.
HacTtpownka yepe3 naHenb ynpaBneHus

+ Paborta > YnpaBneHue oTaernbH.HAaCOCOM.
1. BbibepuTte pesepBHbI Hacoc.

2. Bbibepute: ABTO / PyyH.

ABTO

1. 3apawnTe:

+ 3apepxka nycka

* YcnoBwus ocTtaHoBa.

PyuH.

1. BblbepuTte pexum paboTbl.

2. 3apanTe yctaHoBneHHoe 3HayeHue npu Beibope "Hopman.".
3aBopckasa HacTpomka

3apgepkka nycka (aBT0): 2 MUHYThI.

3HayeHune octaHoBa: 5 6ap.
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9.6 ABapwus (3)

[aHHoe MeHto AaéT 0630p aBapuit 1 NpeaynpexaeHui.
EcTb Bo3MOXHOCTbL c6poca aBapuitHOro curHana.

9.6.1 ABapuiH. cocTtosiHue (3)

ABapWa

Puc. 35 ABapunH. coctosiHue

OnucaHue

HewncnpaBHOCTb B yCTaHOBKE UMW OHOM M3 KOHTPONUPYEMbIX
KOMMOHEHTOB MOXET BbI3BaTb aBapUiiHbIA curHan ¥ unu
npegnynpexaenue (&y. MNpy aBapum NosBRsSieTCs cUrHan o
TEXHUYECKOWN HENCNPABHOCTU, KOTOPbIN NOAAETCA CUrHamNbHbIM
pene TEXHUYECKOW HEeNCNPaBHOCTN N KPaCHbIM CBETOBbLIM
nHaukatopoM Ha CU 352, a Takke MOXET UBMEHUTBLCHA PEXUM
paboTbl, Hanpumep, pexum "Hopman." nepexoanTt B pexum
"OctaHoB". [pn npeaynpexaeHny NosIBNSIETCst TOMbKO
VHAVKaLUNS TEXHUYECKON HENCNPaBHOCTML.

Tabnvua nokasbiBaeT BO3MOXHbIE MPUYMHBI HEMCNPABHOCTU, KOA
aBapuu, a Takxke BbI3bIBAET NN TEXHUYECcKas Hernonaaka
aBapuNHbIA cUrHan unu npegynpexaexHue. 3aeck Takke
oTobpaxaeTcs, Ha Kakow pexum paboTbl NepexoauT cuctema B
cnyyae aBapuu, u kakum byaeT nepesanyck cuctemsl 1 copoc
aBapWIHOrO CUrHana: PyyYHbIM NN aBTOMaTUYECKNM.

Tabnuua Takxe NokasblBaeT, YTO OTBETHblE AeliCTBUA MO
YCTPaHEHMWIO HEKOTOPbIX U3 MEPEYNCIIEHHbIX MPUYMH
HencnpaBHOCTM MOXHO 3agaTb B MeHto "Hactporiku".

Cwm. pasgenbl 9.7.24 lNnasHoe ysenuyeHue 0asneHus (4.3.3) n c
9.7.44 ®yHkyuu koHmporns (4.4) no 9.7.54 Cépoc daeneHus
(4.4.8).

26

)
§ = © o
Py (] = [ Q
s & g g z
I s IS (]
5s & 5 503 =
o3 s g s S &= s
2z = s E 00
> s ] oER L2 @
= © N 0 ©
g o [TIY O 0 ®© o0
HeucnpaBHOCTb a3 £ e=g g £ g
cE < s o OoLC ™: <
HexBaTtka Boabl & Pay;:;/ 206
exBaTka Bofbl CTaHoB
H ® O Pay;T':)'/ 214
bICOKOE AaBreHune CTaHoB
B ® O Pay;T”o'/ X 210
Pyu4H./
& aBTo
Huskoe pnaBneHne 5 ; X 211
YYH.
® OcTtaHoB aBTo
Cbpoc gaBnexus o ABTO X 219
Alarm, all pumps ® OcTtaHoB  ABTO 203
(ABapus, Bce Hacochbl)
A PyuH./
External fault aBTo X 3
(BHewwHAa aBapus) o PyuH./
® CcTaHoB aBTO
PasHopoaHble curHansl /4y ABTO 204
Heucnp. ocHoBH. ® OctaHoB  ABTO 89
naryvka
OTka3s gatyuka & ABTO 88
O6pbIB CBA3M A ABTO 10
HewucnpasHocTb a3 & ABTO 2
MapeHne HanpsxeHus, 7, 40,
Hacoc & Aso 42,73
CKay4ok HanpskeHus, A ABTO 32
Hacoc
[Meperpyska Hacoca a ABTO 45? 55(21
Meperpes geuratens a ABTO %‘; 6750
Apyras A ABTO 76, 83
HencnpaBHOCTb, HAacoC
BHyTp. HencnpaBHOCTb,
10 352 a ABTO 83, 157
BHyTp. HeucnpaBHOCTb, 72,83,
10 351 ® OctaHoB  ABTO 157
YacToTHO-
perynupyemMbii npueoa /A, ABTO 213
He roToB
HewucnpasHoCTb
. 231,
noKanbHON ceTn A ABTO 232
Ethernet
Pyu4H./
Bbixog 3a npegen 1 FAN ] aBTo X 190
Pyu4H./
Bbixoa 3a npegen 2 FAN ] aBTo X 191
Owwnbka yBennyeHus A ® Pyu4H./ X 215
OaBneHus aBTo
Bobixog paboyen Touku
Hacoca 3a npegensol & Pay;Trg/ 208
paboyero AnanasoHa
HewucnpasHoCTb A ABTO 216

ynpasJs. Hacoca




9.6.2 Tekywme aBapumHblie curHansi (3.1)

Puc. 36 Tekylwime aBapuiiHble cUrHanbl

OnucaHue

ﬂaHHOG noAMEeHI0 NoKas3biBaeT:

Bce npeaynpexaeHuna n aBapMVlele CuUrHanbl C aBTOMatn4eCKum

Mpeaynpexpatolmne curHanbl /Ay, Bbl3BaHHbIE
HEMCNpPaBHOCTAMM, KOTOPbIE eLé He yCTpaHeHbI.
Mpeaynpexpatoowme curHansl /A, Bbi3aBaHHbIe
HENCNPaBHOCTSAMM, KOTOPbIE YXKe YCTPaHEeHbl, HO CUrHan
npeaynpexaeHus Heo6xoaUMo COPOCUTL BPYYHYIO.
ABapuiiHble curHansl %), Bbi3BaHHbIE HEUCTPABHOCTAMM,
KOTOpble eLLé He YCTpaHeHbl.

ABapwiiHble curdansl &), Bbi3BaHHbIE HEUCTIPABHOCTSIMMU,
KOTOopble yXe ycTpaHeHbl, Ho TpebyeTcs py4Hol copoc
aBapuHOro curHana.

C6pOCOM aBTOMaTUYeCKM yaandaTCA U3 MeH0 Cpasy Xe nocne
YCTpaHeHUa HemcnpaBHOCTU.

C6poc aBapuiHbIX CUTHaNoB BPYYHYIO BbINOMHAETCS B JAHHOM
OUCNNENHOM OKHe C MoMoLLbio kHonku [0k]. CurHan aBapun He
MOXeT OblTb COpOLLEH, MOKa He NponajaeT HEMCNPaBHOCTb.

Mpwn kaxagom npeaynpexaeHnn nnun aBapuMHOM curHane
0To6pa>KaeTc;| cneagywulee:

lMocnegHee npeaynpexaeHve/aBapuiHbIi curHan otobpaxaiTcs

Cumson: npeaynpexaeHue ¢ nnu asapuitHbiii curdan &).
MecTo BO3HMKHOBEHUS HemcnpasHocTu: Cuctema, Hacoc 1,
Hacoc 2, ...

Mpy HencnpaBHOCTSX, CBSA3AHHBLIX C BXOAHBIMU AaHHbLIMM,
oTobpaxaeTcsi BXOQHOW curHan.

lMpuunHa HeMcnpaBHOCTH, a TaKke Ko4 aBapumn B ckobkax,
Hanpumep, "HexBaTka Boabl (214)".

Korga nosiBunack HencnpasHOCTb: [laTta 1 Bpemsi.

Koraa HeucnpaBHOCTb Gbina yctpaHeHa: [lata u Bpems.
Ecnun HeucnpaBHOCTbL €eLUé He yCcTpaHeHa, AaTa u BpeMs
0603HaYeHsbl --...--.

B BEPXHEN YacTu OKHa.

9.6.3 XypHan aBapun (3.2)

B >xypHane aBapuii MOXHO COXpaHWUTb 40 24 npeaynpexaeHun u
aBapun.

Puc. 37 KypHan aBapui

OnucaHue

3aecb 0T06pa)KaPOTCﬂ npeaynpexageHna n aBapuiiHble cUrHansbl.

Mpu kaxgom npeaynpexageHun nnu aBapuHOM curHane
0T06pa>|<aeTc;| cneaywulee:

Cumeon: npeaynpexaeHue & unu asapuitHbiii curdan &).
MecTo BO3HWKHOBEHMS HeucnpaBHocTu. Cuctema, Hacoc 1,
Hacoc 2, ...

Mpu HencnpaBHOCTAX, CBA3AHHbBIX C BXOAHBIMU AaHHbIMU,
oTobpaxaeTcsi BXOAHOW curHan.

MpuYnHa HeMCNpPaBHOCTY, a Takxe KoA aBapun B ckobkax,
HanpumMep, "HexBaTka Boabl (214)".

Korga nosiBunack HemcnpaBHocTk: [lata U Bpems.

Korga HeucnpaBHoCTb Bbina ycTpaHeHa: [lata u Bpemsi.
Ecnun HencnpaBHOCTb eLwé He ycTpaHeHa, AaTa U BpeMms
0603HayeHbl --...--.

MocneaHee npeaynpexaeHne/aBapuiiHblii curHan otobpaxarotcs
B BEpXHel 4acTu okHa.

9.6.4 CepBMCH. KOHT. UH. (3.3)

Puc. 38 CepBUCH. KOHT. MH.

OnucaHue

Ecnu Bo Bpems BBOAa B akcnnyatauuio Obina BBegeHa
KOHTaKTHasi MHpopMaLMa MOHTaXHMKa, TO oHa ByaeTt
oTobpaxaTbCA B AAHHOM OKHe.
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9.7 HacTtpowku (4)

Puc. 39 Hactporiiku

B naHHOM MeH MOXHO 3aJaBaTb criefyomne QyHKLUN:

* OcCHOBHOW KOHTpOnnep
MAN-perynatop, ANbTepH. yCTaHOBI. 3HAYeHMs,
BHeLlH.BNUAHME Ha ycT.3Hay-e, OCHOBHOW AaT4uK,
TakToBas nporpamma, [Nponopu. AaBneHwue,
KoHdurypupoBaHue S-ycTaHOBKM, JIMHENH.U3M.YCT.3HaY..

» KackapgH.ynpaBsn.Hacocamu
MuH. Bpems Mmexay nyckom/octaHoBom, Makc. uncno nyckos/
yac, Yncno pesepBHbIX HacocoB, MpuHyaMT.NepeknoYeHne
HacocoB, [1po6HbIN pexuMm Hacoca, [NonbiTka ocTaHoBa
Hacoca, YacT.BpaLy.(Bkn 1 oTKn Hacoca), MuH.
npon3BoAnTeNnbHOCTb, KomneHcauns nyckoBoro nepuoaa
Hacoca.

* [ononHutenbHble PYyHKLNN
®yHKUMA ocTaHoBa, MNnaBHOEe yBenuyeHve gaBnexs,
Lindp.Bxoapbl, AHanorosble Bxoabl, Lindposbie Bbixoabl,
AHarnoroBble BbixoAbl, PaboTa B aBapuiiHOM pexume,
MWH,MaKc 1 onpea.nomnb3-em pexumsl, [laH.xap-k Hac-B,
McTouH.ynpaB-5, ®dukc.gaen.Ha Bxoge, OueHka pacxoaa,
PaboTa c orpaHu4eH. Nnpon3BoauT-to.

* OyHKUUN KOHTPONS
3awwTa ot cyxoro xofa, MvH. paBneHve, Makc. gaBneHue,
BHewH.Hencnp-Tb, Beixoa 3a npegen 1, Beixoa 3a npegen 2,
Pab6.Touka BHe pab.gmanasoHa, Cbpoc gaeneHus,
Peructpupyemoe 3HayeHne, HencnpaBHOCTb, OCHOBHOW
naruyuk.

* ®yHkuuun CU 352
Asbik okoH, EanHuubl, Jata n Bpems, Maponk, Ethernet,
Homep wuHbl GENIbus, CocTtosiHne nporp. obecn-s.
Pabounii s13blk (aHIMUACKUIA) MOXET BbITb aKTUBUPOBAH ANA
pabounx npoueccoB. [N npaBMNbHON HACTPOWKUN ITUX
YHKLMKN, YCTaHOBKA AOMKHA ObiTb BKOYEHA.
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9.7.1 OcHoBHOM KOHTponnep (4.1)

T3HOEKN

Puc. 40 OcHOBHOW KOHTponnep

OnucaHue

MeH0 MOXHO 3aaTb PYHKLMW A1 OCHOBHOMO KOHTpOrepa.

B 4aHHOM MEHI0 MOXHO MEHSATb HaCTPOMKM, TONbKO ecnun HaBop
BbINOMHAEMbIX (OYHKLUIA HEOBXOAMMO paclumMpuTb, Hanpumep,
ansTepHaTVBHbIMY YCTAHOBMNEHHLIMW 3HAYEHMAMW, BEMUYMHAMU
BHELLHEero BIWSHUA Ha YCTaHOBIEHHOE 3Ha4YeHue, TaKTOBOM
nporpamMmmoit unu NPonopLMoHansHbIM AaBMNEHUEM.

MoxHo BbIGpaTh crneayoLlmne MeHio:
* [MN-perynatop

* AnbTEepH. yCTaHOBIM. 3Ha4YeHUs

* BHelwH.BNUsIHWE Ha YCT.3Hay-e

*  OcHOBHOW AaT4mKk

+ TakToBas nporpamma

+ [lponopu. faBneHue

*  KoHcpurypmpoBaHue S-ycTaHOBKM.



9.7.2 NMU-perynsaTop (4.1.1)

4.1.1 - NH-perynATop

HT=r pank

Puc. 41 T[WN-perynatop

OnucaHue

YcTaHoBKa BKNntoyaeT B cebs ctaHaapTHbin MNU-perynaTop,
obecneynBatoLmin CTabUNbLHOCTb K COOTBETCTBUE AaBNEeHUs
YCTaHOBIIEHHOMY 3HaYeHMUI0.

Hactpowiku MNMN-perynatopa MOXHO NOMEHATb B 3aBUCMMOCTU OT
TOro, AOIMKEH OH pearnpoBaThb Ha N3MeHeHus Bogopasbopa
MeaneHHee unu GeicTpee.

Y1066l nonyunTh Gonee GbICTPYO peakumio, KoadULNEHT
ycunenuns K, AormkeH pactu, a Bpems nHTerpuposanmns T; -
YMEHbLLATLCS.

YT106bl NonyunTb 6onee MeaneHHy peakumnio, KoadduuneHT
ycunenus Ky, LOMKEeH YyMEHbLIATLCA, @ BPeMsi MHTerpuposaxns T
- pacTu.

Avana3oH HacTporKu

* Koad. ycuneHusa Kp: ot -30 go 30.
Mpumeyanue: [ing ynpasneHns no obpartHown cBA3M
yctaHoBuTe K, Ha oTpULaTeNbHYIO BESTUYMHY.

* WuTerpanbHoe Bpems Ti: o1 0,1 go 3600 cekyHa.

HacTtpoiika 4yepe3 naHenb ynpasneHus

* Hactpoliku

» OcHoBHOW KOHTponnep

* MW-perynaTop.

1. 3apanTe koahpuumeHT yeunenus (Kp) u sBpems
nHTerpuposaHus (T;).
MpumMeyaHue: Kak npasuro, HeT Heo6XxoAMMOCTU MeHATb Kp.

3aBoackasi HacTponka

* Kp:05

* Tii1cek

9.7.3 AnbTepH. ycTaHOBN. 3Ha4yeHusn (4.1.2)

Puc. 42 AnbTepH. yCTaHOBM. 3HAYeHWS

OnucaHue

[NaHHas dyHKUMA no3BonseT BbibupaTb 40 LeCTu
yCcTaHoBMNeEHHbIX 3Ha4eHui (Ne co 2 no 7) B kavecTBe
anbTepHATUBHbIX 3HAYEHWUI K OCHOBHOMY YCTaHOBMEHHOMY
3HayeHuto (Ne1). OcHoBHOe ycTaHOBMNeHHoe 3HadyeHune (Ne1)
3anaéTca B MeHio "PaGoTa".

Kaxpoe ansTepHaTMBHOE YCTAHOBIIEHHOE 3HaYeHNe MOXET ObiTb
BPYYHYIO0 MPUCBOEHO OTAENbHOMY LMpOBOMY BXOAY

(DI - digital input). Ecnu KOHTaKkT BXxoaa 3aMKHYT, NpUMeHseTcs
ansTepHaTUBHOE YCTaHOBNEHHOE 3HaYeHue.

Ecnu BbibpaHo 6onbliue 04HOro ansTepHaTUBHOMO
YCTaHOBIEHHOTO 3HAa4YEHUS N OHW aKTUBMPOBAaHbI OLHOBPEMEHHO,
CU 352 Bblbupaet ycTaHOBNEHHOE 3HAYEHNE C HAaMMEHbLUUM
HOMEpOoM.

[Anana3oH HacTpomnku
* LlecTb ycTaHOBMNEHHbIX 3Ha4YeHUn, Ne co 2 no 7.

3aBoackas HacTpouka

AnbTepHaTUBHbIE YCTaHOBJIEHHbI€ 3HAa4YeHUA He Bbl6paHbI.

29

Pycckun (RU)



(NY) umxoaky

9.7.4 AnbTepH. ycTaHOBN. 3HavyeHus 2 - 7 (4.1.2.1 - 4.1.2.7)

9.7.5 BHewH.BNUsHUe Ha ycT.3Hay-e (4.1.3)

Puc. 43 AnbTepH. ycTaHOBM. 3Ha4YeHus 2 - 7

[nsa kaxgoro ansTepHaTUBHONO YCTAHOBIIEHHOIO 3HAYEHNUS
BblIGepuTE COOTBETCTBYOLUIA LMPOBOI BXOA, YTOObI
aKTUBMPOBATb YCTAaHOBMIEHHOE 3HAYeHue.

MoxHo 3aaTb yCTaHOBNEHHOE 3HaYeHWe ANs ynpaBneHus no
NPUHLMNY 3aMKHYTOrO KOHTYpa U pasoMKHYTOrO KOHTYpa.
HacTtpoiika 4yepes naHenb ynpaBneHus

» HacTpoiikn > OcHOBHOW KOHTponnep > AnbTepH. yCTaHOB.
3HaveHus.

1. BbibepuTe anbTepHAaTMBHOE YCTAHOBIIEHHOE 3HA4YeHMe.

2. BbibepuTe: NMepenTu K HacTp-Ke uugp.Bxoaa.
MosiBuTCS okHO Ljughp.exodbi (4.3.7).

3. 3apaniTe Bxoa.

4. 6.

5. Bblbepute CTPOKY MEHIO YCTAHOBMNEHHOIO 3HAYEHUS
(3aMKHYTBIN UK Pa3OMKHYTBIA KOHTYP).

6. 3apganTe ycTaHOBMNEHHOE 3HauYeHue.
3apaiTe oba yCcTaHOBMEHHbIX 3HAYEHUs, ecnu cuctema byner
perynupoBaTtbCs ¥ N0 Pa3OMKHYTOMY, ¥ MO 3aMKHYTOMY
KOHTYpY.

3aBopckasa HacTpomka

AnbTepHaTUBHbIE YCTAHOBINEHHbIE 3HA4YEHUS He 3aAaHbl.
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Puc. 44 BHelH.BNUAHME Ha YCT.3Hay-e

OnucaHue

,D,aHHaﬂ (byHKLWIFl Nno3BONAEeT KOppPpeKTupoBaTb yCTaHOBIIEHHOE
3Ha4YeHune, KoTopoe MeHAeTCca nog BInaHneMm namepaemMmblix
napameTpoB, Kak npaBunno, aHanoroBoro curHana ot
pacxoaoomepa unn gatynka temnepatypbl, UM UHOIo nogo6bHoro
AaTyuka.

Hanpumep, ycTaHOBNEHHOE 3Ha4YeHne MOXeT ObiTb
CKOPPEKTUPOBaHO Mo napameTphbl, BMSOLNE Ha AaBneHne
HarHeTaHus UNuM Temneparypy cuctemsl. [llapameTpsbl, BnvsawLwme
Ha NPoM3BOANTENBbHOCTb YCTAaHOBKWU, OTOGpaXxatoTcsi B poLeHTax
oT 0 go 100 %. OHM MOryT TONBKO YMEHbLUUTb YCTAHOBIIEHHOE
3HavyeHue, Tak Kak BNUsHME, BbipaXXeHHOE B MpOoLEeHTaXx,
neneHHoe Ha 100, yMHOXaeTcs Ha YCTaHOBIIEHHOE 3HaYeHMe:

dakTuyeckoe yctaHoBneHHoe 3HayeHue (SP) =
BblIOpaHHOE YCTaHOBMNEHHOE 3HavyeHne X BnvsaHue (1) X BNusHue
2)x ...

BenunyvHbl BNIUSIHNA MOXHO 3afaBaTb OTAEMbHO.
®unbTp HMXHUX YacToT (PHY) obecneynBaeT crnaxuBaHune
MN3MEPEHHOro 3HaYeHWs!, BMUSIIOLLErO Ha YCTaHOBIEHHOE
3HayeHue. B pesynbrate ycTaHOBMNEHHOE 3Ha4YeHne MeHseTcs
NMOCTOSIHHO.

[nana3oH HacTPOWKKN

* 0-100 % curHan

+ [JlaBneHue Ha Bxoge

+ [laBneHune HarHeTaHus

* BHelwHee paBneHve

+ [lepenap faBneHusi, BHELLH.

+ [lepenap faBneHus, Hacoc

* Pacxopn

* YpoBeHb B bake, HarHer.

* YpoBeHb B Hake,BcachiB.

+ Temn. B 06paT.Tpybe,BHeLL.

+ Temnep.B HanopH.Tpybe

+ Temnep. B 06paTH.Tpybe

+ [lepenap Temnepatyp

+  Temn-pa okpyX. cpebl

+ [lepenapg Temnepartyp.



HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > OcHOBHOW KOHTponnep > BHelwH.BNusiH1e Ha
yCT.3Hay-e > BxogHas BenuymMHa nop BNusHUeM.
MosBnsAeTcs nepevyeHb BO3MOXHbIX NapameTpoB.

1. BbibepuTe napameTp, KOTOPbIN JOMKEH BMUATb Ha
yCTaHOBNEHHOE 3HaYeHue.

2. ©.

3. 3apante yHKUMIO BAUSAHMS.
(Cm. paspen 9.7.6.)

4. 3apaiiTe KONUYECTBO TOYEK.
5. 3apanTte: BHelwH. BxogHoe 3HadveHue. (Touka 1.)

6. 3apaiiTe 3HauyeHue B NpoLeHTax: YMeHbLWUTb YCTaH.3Hay-e
no. (Touka 1.)

7. TNoBTOpUTE NYHKTHI C 4 NO 6 ANs BCex HeobxoanMBbIX
napameTpos.

8. 6.
9. BapanTe Kak cekyHAbl: BpeM.koHCT.counbtpa.
10. BbibepuTte: AKTUBMPOBAHO.

3aBoAckasi HacTponka
dyHKUMA He aKTUBMpOBaHa.

9.7.6 Hactpouka pyHKuum BnmuaHua (4.1.3.2)

LIHE WHH EAHAHA

aNaTh PUHKLWK

EHalH.

ELUATE UG

EHBLINTE LT
< EHallH. AHE
UMeHELWWTE YCTaH 2Haq-2 Jo

Puc. 45 HacTtporika dyHKUUN BAMAHUSA

OnucaHue

CyluecTBYET BO3MOXHOCTb BbIGpaTh OTHOLLEHME MEXAY
M3MepsieMbIM NapamMeTpoM, BIMSIIOLLMM Ha YCTaHOBINEHHOE

3Ha4yeHne n TpeGyeMblM BInnAHMEM B NPOLEHTHOM Bblpa>XeHUu.

OTHOLIEHNE MOXHO 3aaaTb vyepes naHenb ynpaeneHna BBOAOM

BeNMYMH B Tabnuuy, MakcMyM BOCEMb TOYEK.
Mpumep:

BenuyvHa BNusiHUSA Ha ycTaHOBMNEHHOe 3HadYeHune [%]

A
100
80
60
40
20

=

50
Pacxop [M3/L|]

TMO3 1691 4707

Puc. 46 CooTHOLLEeHUe Mexay BMUsIHUEM Ha YCTaHOBMNEHHOE

3Ha4YeHne n pacxoaom

Briok ynpaBneHusi npoBoanT NpsiMble Mexay ToYKaMu.

OT MUHMMarnbHOrO 3Ha4YeHUs COOTBETCTBYIOLLEro AaTyYnKa
(0 m3/y B npumepe) 40 NepBOW TOYKM UAET ropusoHTanbHasi
nuHus. OT nocnegHen ToYKM 40 MakCUMarnbHOro 3HavyeHust
(B npumepe 50 M3/q) Takke NaeT ropnsoHTanbHas fMHUs.

[Onana3oH HaCTPOMKu

MoxHo Bbl6paTb OT ABYX OO BOCbMW TOYeEK. Kaxpas Touka
npeactaBndeT COOTHOLWEeHNe Mexay 3Ha4YeHneM napameTpa,
BNnuAawLwlero Ha ycCtaHoBlieHHOe 3Ha4yeHue, U BlinaHnmem atoro
3Ha4YeHus.
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HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > OcHOBHOW KOHTponnep > BHelwH.BNusiH1e Ha
yCT.3Hay-e.

3aparite yHKLNIO BIIUSHUS.
3apanTe KONNYECTBO TOYEK.
3apanTe: BHewH. BxogHoe 3HayeHue. (Toyka 1.)

3apaiiTe 3Ha4YeHWe B NpoLeHTax: YMEHbLUUTb YCTaH.3Hay-e
no. (Touka 1.)

o n =

5. oBTOpuTE NYHKTHI CO 2 N0 4 ANsi BCeX HeobXoanMbIX
napameTposB.

3aBoAckasi HacTponka
dyHKUMA He akTUBMpOBaHa.

9.7.7 OcHoBHOM gaTuuk (4.1.4)

2nad LaEnaHMA,
i I0,Nepenag 43 n-1nA

|
|
|
|
|
O
|
|
|
[l
=

: 0BpaTH.TpY e

Puc. 47 OcHoBHOW gaTtynk

OnucaHue

CyLecTBYyeT BO3MOXHOCTb BblGOpa KOHTPONMPYeMOoro napameTpa
1 gatyvka ons ero usmMepeHus.
[Onana3oH HacTpPoOWuKu

» [laBneHue HarHeTaHus

+ [epenag naBneHusl, BHELLH.

+ [epenag paBneHusi, Hacoc

+ Series 2000,nepenag gaen-us
* BHewHee naBneHue

+ [epenap paBneHus Ha Bxoae
* [epenag gaen.,Hanop.nuMHus
* Pacxopn

» Series 2000, pacxog

+ Temnep.B HanopH.Tpybe

+ Temnep. B 06paTH.Tpybe

+ [epenag temnepaTyp

+ Temn-pa oKpyxX. cpeapbl

+ Temn. B 06pat.Tpybe,BHELL.

* 0-100% curHan

* He ucnonbayercs.
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HacTtpowka 4yepe3 naHenb ynpaBneHus

* Hactpoiiku > OcHoBHOM KoHTponsiep > OCHOBHOM AaTyuK >
[MepenTn Kk HacTp-Ke aHan.sxoaa.
MosiBuTCS okHO AHasozo8bie 8x00bi (4.3.8).

1. Bbibepute aHanorosbiv Bxoa (Al) AnNsi OCHOBHOrO Aarynka u
yCcTaHOBUTE NapameTpsbl.

2. ©.
3. Bbibepute napameTp ynpaBneHus 4ns OCHOBHOrO AaTyuka.
3aBoackas HacTpomka

OCHOBHbIM NapaMeTpoM SBMSAETCA AaBieHNe Ha BbIXoAe.
Oatuunk coeguHeH ¢ Al1 (CU 352). [ipyrne oCHOBHble NapameTpbl
MOXHO BblOpaTb B MacTepe nycka.

9.7.8 TakToBas nporpamma (4.1.6)

Puc. 48 TaktoBas nporpamma

OnucaHue

[aHHas yHKLMSA NO3BONSET 3a4aBaTb YCTAHOBEHHbIE
3HayeHus, a Takke AeHb U BpeMs, Koraa oHu GyayT
aKkTMBMpOBaHbl. MOXHO Takxke 3agaTth AeHb U BPeEMsi OCTaHOBa
CUCTEMBI.

Mpu geakTuBauny TaKTOBOW NPOrpaMMbl €€ YCTaHOBIIEHHOE
3Ha4YeHMe OCTaHETCA aKTUBHbLIM.

Mpu akmueayuu npo2pamMmbl HacmpouKu no
epeMeHU Heobxodumo 3adamb He MeHee

i
2 cobbimuli; 0GHO Ons1 3anycKa cucmembl,
emopoe - 0511 ocmaHoea.



[Onana3oH HacTpoWnKu

AKTMBUpPOBaHME 1 HACTpoWka cobbITKS.

WAHUTE

Puc.49 Cobbitune 1

HacTtpownka yepe3 naHenb ynpaBneHus

wn =

o &

9.

HacTtpoiiku > OcHoBHOM KOHTponnep > TakToBas nporpaMmma.
AKTUBUPYITE PYHKLNIO.
BbibepuTe 1 akTUBMpyMTE OOHO U3 AECATU COOBLITUN.

BbibepuTte: Hopman. / OctaHoB.
(Mpwu BbIGOPE "OcTaHoB" NponycTuTe wWwar 4).

3apanTe: YcTaH.3Hay-e, 3aMK.KOHTYp.
3apanTte: Bpewms, Yacbl, MUHYTHI.

BbiGepute feHb Headenu, B KOTOPbI HACTPOMKN A0MKHbI BbiTh

aKTVBUPOBAHbI.
BbibepuTe: AKTMBMPOBAHO.

lMoBTOpPUTE NYHKTBI CO 2 NO 7, ecnu HeobxoaMmo
aKTMBMPOBATb HECKOMNbKO COObLITUIA.
MpumeyaHune: MoxHO 3agaTb A0 AECATU COObLITUINA.

.

10. BbibepuTe: AKTUBUPOBAHO.

3aBopckasa HacTpomka

®yHKUUS HE aKTUBMpPOBaHa.

9.7.9 Nponopu. aaBneHue (4.1.7)

BENnAHWe npw O pacxods
b BneT.

Puc. 50 [ponopu. naBnexHue

OnucaHue

®YHKUMSA MOXET OblTb aKTUBMPOBAaHA TOSIBKO B CMCTEMAX

C perynupoBaHueM AaBreHns, OHa aBTOMaTU4ECKN KOppPEKTUpPYeT
YCTaHOBINEHHYIO XapakTEPUCTUKY B COOTBETCTBUM C TEKYLLUM
pacxo4oM, KOMMEHCUPYST pacXxoA03aBUCUMbIE AUHAMUYECKME
notepu. Tak kak MHOTME CUCTEMbI pacCYUTaHbl C y4ETOM
OOMONHUTENbBHON EMKOCTM NOTOKA, PACYETHBIV MakCcMmanbHbIn
notok (Qpmax) MOXXHO BBECTU BPYYHYL0. B cuctemax ¢ Hacocamm
CR KpuBblE€ HAaCOCHbIX XapakTEPUCTUK MOXHO UCNONb30BaTh AN
pacyeTa MakCcMMarbHOro pacxoga B BbIopaHHOM YyCTaHOBMEHHOM
3HavyeHuun. [insi npeoTBpaLLeHNs OTKIOHEHMI MOXXHO HAaCTPOUTb
umneTp.

KoppekTupoBka MOXeT OblTb NMIMHENHON UM KBaAPaTUYHOMN.

Cwm. puc. 50.

HA

TMO5 3005 0812

ov

Puc. 51 Tlponopu. gaBnexue

Mo3. OnucaHue

Haenenue npu 0 pacxoge. HayanbHasa Tovka
NponopLMOHanbHOroO perynmpoBaHust AaBneHust

A
(BnusaHue npu 0 pacxope = x % OT yCTaHOBNEHHOrO
3HayeHus)

B Qpmax

C YCTaHOBNEHHOE 3Ha4YeHne

Llenu paHHoON dyHKUUK:

* KOMMEHCMpoBaTb MOTEPU AaBNeHus

* CHM3WUTb dHepronoTpebneHue

* MOBbLICUTb YPOBEHb KOMAOpPTa AN Nonb3oBaTens.

[Onana3oH HacTPOWKKN

* Bblbop cnocoba perynvpoBaHusi.

*  Bnuanue npu 0 pacxoae

* PacuyeTHbI pacxog

*  Koadh.dpunetp..

HacTtpoiika yepe3 naHenb ynpaBrieHUA
* HacTtponku > OcHoBHOW kOHTponnep > [Nponopu. AaBrneHne.
1. Bbibepute: AKTBUpOBaHO.

2. Bblbepure:

* Apantauus

* JNWHeWHas / kBagpaTHas.
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3. BapanTte: BnusHne npu 0 pacxoge. 9.7.11 JlnHeMH.n3M.ycCT.3Hau. (4.1.9)
4. 3apaute: Koad.ounbtp..

5. Bbibepute: icnonb3ynte kpuByto Hacoca / Beegute
3HaveHue.

6. 3apante "Qpmax" npu Beibope "BBeanTte 3HaveHne".
3aBopckasa HacTpomrka
DyHKUMA He aKTUBUPOBaHa.

leHeHUe B MUHTL

9.7.10 KondomurypupoBaHue S-yctaHoBKkM (4.1.8)

Puc. 54  JInHEWH.n3M.yCT.3Hau.

OnucaHue

Mpwn akTMBaUMM gaHHOM q)yHKLI,VIVI N3MeHeHne yCTaHOBNIEHHOro
3Ha4YeHMs OKaXeTCsi Nog BNUSIHUEM NMHENAHOTO N3MEHEHMS
YCTaHOBNEHHOro 3Ha4yeHnsa, KoTopoe 6y,qu CO BpeMeHeM
NOCTENEHHO MEHATbLCA.

[aHHas dyHKUNA He okaxeT BnuMaHuA Ha "lNponopu. AasneHue”
Puc. 52 KoHdurypupoBaHue S-ycTaHOBKM nnu"BnusHne Ha ycTaHoB.3Hau-e".

[nana3oH HacTPOWKKN

MoXHO akTMBMpPOBaTb AaHHYI YHKLMIO N 3a4aTb CMEHY B

OnucaHue
[aHHas yHKLMS NO3BONAET MEHSATL NOPSAOK YNpaBneHus

MUHYTY.
HacocoB 6e3 yacTtoTHoro npeobpasoBartensa (MPC-S). To ecTb .

MOXHO HACTPOMUTb BKIIOYEHNE UK OTKIIOYEHNE HacoCcoB B HacTpoika yepes naHenb ynpaeneHus

3aBMCMMOCTU OT haKkTUYECKOro 3HaYeHus. * HacTtpoiku > OcHoBHOW kOHTponnep > JIMHENH.N3M.yCT.3Hau.
YT106bl MCcNonb3oBaTh AaHHYO QYHKUMIO, HeobxoaAMMO 3adaTb 1. Bbibepute: AKTBUpPOBaHO.

obnactb nycka/octaHoBa. Cm. puc. 53. 2. 3apaiiTe: MiamMeHeHNe B MUHYTY.

Hopwman. 3aBoackaa HacTpounka

Hacoc BblkntovaeTtcsa, Korga 3HadeHne CTaHOBUTCSA Bhille, YeM ¢yHKLl,Mﬂ He aKTMBMpOBaHa.

Hycr. + 06nactb nycka/octaHosa. Hacoc BknovaeTcs, koraa

3HayeHune CTaHOBUTCS HUKe Hycr. Cm. puc. 53. 9.7.12 Kackaan.ynpaen.nacocamu (4.2)

O6paTtHoe

Hacoc BkntouaeTcs, korfa 3Ha4yeHne CTaHOBUTCS Bbille, Yem Hycr,
+ obnacTb nycka/octaHoBa. Hacoc BbiknoyaeTcs, koraa
3HayeHune cTaHoBUTCS HUXKe Hycr. CM. puc. 53.

Hopman. O6paTtHoe
H [M] H [m]
‘ Hacoc ‘
ocTaHaBnvBaeTcs Hacoc 3anyckaetcs
I I

O6nacTb nycka/octaHoBa | OBnacTb nycka/ocTaHoBa

TMO03 9205 3607 - TM03 9205 3607

HycT, _Y— H CT.| ;
Hacoc 3anyckaetcsa Hacoc
ocTaHaBnvBaeTcs
Bpemsi [cek] Bpems [cek] Puc. 55 KackagH.ynpasn.Hacocamu
Puc. 53 HopmarnbHoe 1 06paTHoe ynpasneHne MoxHo 3apaTb pyHKUMM, KOTOPbIE OTHOCSITCS K KackagHoOMY
ynpaBneHno Hacocamu.
Avana3oH HacTpomnku MoxHo BbIBGpaThb criegyolmne MeHio:
* BbiGop KoHdUrypauuu (HopmansHoe 1 obpaTtHoe +  MUH. Bpemsi Mexay MycKoM/OCTaHOBOM
ynpasneHue). + Makc. umcno nyckos/yac
+ O6nacTtb nycka/octaHoBa. + PesepBHble HAacoCHl
HacTpoiika Yepes naHenb ynpasneHus * [puHyouT.Nepekno4yeHne HacocoB
* Hactpoiikn > OcHoBHOW KoHTponnep > KoHduryprposaHue S- + TpoBHbIl pexum Hacoca

YCTaHOBKM. » [JexypH.Hacoc

1. Bbibepute: Hopman. / O6paTHoe. « MonbiTka ocTaHoBa Hacoca

2. 3apante: ObnacTb nycka/octaHoBa. - Yacr.pauy.(BKi 1 OTKN Hacoca)

3aBopckas HacTpouka *  MuH. npon3BOAUTENBHOCTb

Hopman.. » KomneHcauus nyckoBoro nepuoga Hacoca.
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9.7.13 MuH. BpeMa Mexay nyckom/octaHoBoM (4.2.1)

Puc. 56 MuH. Bpems mexay nyckoM/OCTaHOBOM

OnucaHue

HaHHas dyHKkuMa obecnevmBaeT perynvpoBaHne nycka/octaHoBa
HacocoB, Korga OfMH HacoC BKIOYaeTCsA/BbIKIOYaeTCs C
HEeKoTOpbIM OTCTaBaHWeMm OT ApYroro.

OHa Heobxogmma Ans Toro, YTo6bl OrpaHNYMUTL YNCIIO MYCKOB
Hacoca Unn yCTaHOBUTb BPEMST MEXAY HUMMU.

Avnana3oH HacTpoMrKu

OT 1 go 3600 cekyHA.

HacTpoiika yepes naHenb ynpaBneHus

HacTtpowikn > KackagH.ynpasn.Hacocamu > MuH. BpeMs Mexay
nycKoM/0CTaHOBOM.

3aBoAckas HacTpouka

HacTpoiiku BbINOMHSATCA B MacTepe nycka u 3aBUCAT oT obnacTtu
NPUMEHEHUS.

9.7.14 Makc. uucno nyckoB/yac (4.2.1)

K. EpEMAH

Puc. 57 Makc. ymcno nyckos/yac

OnucaHue

[aHHas dyHKUMA orpaHMYMBaET YMCO NYCKOB 1 OCTAHOBOB B Yac
HacocoB Bcell cucTeMbl. QYHKLUS YMEHbLUAET LWYMbl U NOBbILLAET
ypoBeHb KomdopTa cuctem ¢ Hacocamum 6e3 4acToTHOro
npeobpasoBarens.

Kaxxabin pa3 npu BKNOYEHUN Unun octaHoBke Hacoca CU 352
BbIUYMCIISET, KOrga CrneayLnii HACOC MOXET BKIIOUYUTLCS UMK
OCTaHOBUTbLCH, YTOObI HE NPEBLICUTHL AOMYCTUMOE YMCIO MYCKOB B
yac.

®yHKUMA NaéT BO3MOXHOCTb BKIMHOYATh HACOCH! B COOTBETCTBUM C
XapaKTepUCTUKON CUCTEMbI, MPU 3TOM OCTAHOB HAaCOCOB, Mpu
HeobXoAMMOCTUN, MPOUCXOANT C 3a4epPXKKOW Anst TOoro, YTobbl He
NpeBbICUTL AONYCTUMOE YMCIO MYCKOB B Yac.

Bpemsi Mmexay nyckamu HacocoB AOSMKHO BbITb B Npeaenax
MeXay MUHMMarbHbIM BPEMEHEM MEXAY MYyCKOM/OCTaHOBOM,
cMm. pasgen 9.7.13, n 3600/n, rge n - ycTaHOBMEHHOE YXCOo
NyckoB B Yac.

[Ounana3oH HacTPOMNKKn
Ot 1 go 1000 nyckoB B 4ac.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* Hactponku > KackagH.ynpasn.Hacocamu > Makc. uncno
nyckos/4yac.

1. 3apanTe:
*  MwuH. Bpems mexay nyckom/oCTaHOBOM.
* Makc. yncno nyckos/yac.

3aBoackas HacTpouka

MPC-E:
Opyrne ncnonHenmsa: 100 nyckos B 4ac

HaHHas ¢pyHKyus1 He enusiem Ha PyHKUUIO
ocmaHoesa (4.3.1).

9.7.15 Pe3epBHble Hacochl (4.2.3)

200 nyckoB B 4ac

Puc. 58 Pe3epBHble Hacochl

OnucaHue

,D,aHHaﬂ (byHKLWIﬂ no3BondeT OrpaHNyYnTb MakCUMarnbHYHO
npon3BoANTENIbHOCTb CUCTEMBI, Bbl6|/|paﬂ OAWNH NN HEeCKOJ1bKO
HaCcoCOB B Ka4eCTBe pe3epBHbIX.

Ecnu cnctema ¢ Tpemsa Hacocamu BKOMaeT OANH pe3epBHbIN
HacocC, OAHOBPEMEeHHO MOryT 3KCniyatupoBaTbCA TOJIbKO ABa
Hacoca.

Ecnu oguH 13 aByx paboTalowmux HacoOCOB BbIXOAUT U3 CTPOS U
BbIKIO4AETCA, 3anyckaeTcsi pe3epBHbI Hacoc. Takum oGpasom,
NpOM3BOANUTENIBHOCTbL CUCTEMbI HE CHUKAETCS.

Pe3epBHbIM HACOCOM MOXET OblTb MOOYEPELHO KaXAbIN HACOC.

Aunana3oH HacTPOMKK

KonnyecTeo BO3MOXHbIX PE3EPBHbLIX HACOCOB B CUCTEME pPaBHO
o6LiemMy YMCny HAaCOCOB B CUCTEME MUHYC 1.

HacTtpoiika yepe3 naHenb ynpaBneHus

* HacTtponku > KackagH.ynpasn.Hacocamu > Pe3epBHble
Hacochbl.

+ 3apante: 3agaTh KOM-BO Pe3epBHbIX HACOCOB.
3aBopckas HacTpoika

Yuncno pe3epBHbIX HACOCOB YCTaHOBMEHO Ha 0, T.e.
YHKLMS OTKITHOYEHA.
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9.7.16 MpuHyauT.NepeknoyeHne Hacocos (4.2.4)

Puc. 59 [lpuHyauTt.nepeknioyeHne HacocoB

OnucaHue

OaHHas beHKLl,VIFI obecrneynBaeT ogMHAKOBOE KONNYECTBO
pa6oqu 4YacoB HacoCoOB.

B HekoTopbIX obnacTtax npuMeHeHNa yCTaHoBJTIEHHaA
XapakTepucTtuka He MeHdAeTCca gonroe Bpemsd, npu aTom He
Tpe6yeTcs1 BKJIIOYEHUS BCEX HAcCOCOB. B Takmx cnydaax
nepeknyeHne HacoCcoB He NPONCXOOUT aBTOMATUYECKU, U

MOXEeT BO3HUKHYTb HeobXxoaAnMOCTb B UX I'IpVIHy,CI,VITeJ'IbHOVI CMeHe.

Pa3 B cyTkn CU 352 npoBepsieT, He NpeBbILLIAET NN KONM4YecTBO
oTpaboTaHHbIX YacoB Kakoro-nnbo akcnmyaTMpyemoro Hacoca
Konm4yecTBa oTpaboTaHHbIX YaCOB OCTaHOBIEHHbIX HACOCOB.
Ecnu 6bino onpegeneHo Takoe npeBbllUeHNe, Hacoc
OCTaHaBMMBaeTCH U 3aMEHSETCA HaCOCOM C MEHbLUNM
KONMM4eCcTBOM OTPaboTaHHbIX YacoB.

Avana3oH HacTpomrKu

PYHKLUMIO MOXHO BKITHOUUTL/OTKIIOYNTL. MOXHO YCTaHOBUTL AEHb
M Yac CMeHbl HACOCOB.

HacTpoiika yepe3 naHenb ynpaBneHus

* HacTpowkn > KackagH.ynpasn.Hacocamu >
MpVHyAWT.NEepekntoYeHne HacoCcoB.

1. BbibepuTte: AKTUBMPOBAHO.
2. 3apante: ToyHOE BpeMsi CMEHbl HACOCOB.
3. BbibepuTe nHTEpBan CMeHbl HACOCOB.

3aBoackasi HacTponka
DyHKLMA BKNtoveHa. 3agaHHoe Bpems: 03:00.
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9.7.17 Mpo6GHbIN pexum Hacoca (4.2.5)

Yackl

MAHUTE

Har

Puc. 60 TpoGHbIN pexnm Hacoca

OnucaHue

[aHHas yHKUUS B NepBYIO o4epeab UCMONb3yeTcs B TEX
cnyyasix, koraa npuHyauTenbHoe nepeknioyeHne HacocoB
OTKITHOYEHO U/ NN ecnNn yCTaHOBKa HAaCTPOEHa Ha pexXum paboTbl
"OcTaHoB", Hanpumep, Torga, Korga cuctema He 3agelncTBoBaHa.
B Takux cutyaumax o4eHb BaXKHO perynsipHo NpoBepsiTb HAcOChI.

PyHKLMA 0aéT BO3MOXHOCTb CreauT 3a TeMm, 4YToObI:

* HacocCbl He 3aKNUHMBaNM 1U3-3a ocaxaeHuin B paboyen
KMAKOCTW Nocre AOMroro npocTos;

. pa60qaﬂ XWOKOCTb HEe 3acCTamBanacb B Hacoce;
¢ BO3A4yX, nonasLUWA B HACOC, BbIBOAMWICH U3 HETO.

Hacocbl 3anyckatTcsi nooyepéaHo aBToMmaTU4eckn u pabortatoT
no 5 cekyHa.

Hacocbl, pabomarujue 8 pexume "Py4H.", @
npo6HOM nyckKe He yyacmeayrom.
Ecnu eo3Hukaem asapuliHblli cu2Has, npo6HbIl

MycK He binonHsaemcs.

Ecnu dexypHbIl Hacoc eK/1to4eH 8 MPo6HbIU
pexumM, 0assieHuUe 8 cucmeme npu nNycke Hacoca
6ydem ebICOKUM.

[nana3oH HacTPOWKKN

* Bpewms cytok

* [leHb Hepenu

*  YyecTb AeXypHbI Hacoc

*  Y4yecCTb pe3epBHbI/ Hacoc

HacTtpoiika yepe3 naHenb ynpaBneHus

* Hactpoiku > KackagH.ynpasn.Hacocamu > [1poGHbIN pexum
Hacoca.

1. BblbepuTte nHTEpPBan.

2. 3apante:
* Bpewms cytok
* MuHyTbI.

3. Bbibepute aeHb Hegenu npu Bbibope "Pa3 B Hegento".

4. Ecnu ycTaHOBKa OCHallleHa BefyLum HacocoMm, Bbibepute
"YyecTb AeXypHbIN Hacoc" unu "Y4yecTb pe3epBHbI Hacoc".

3aBoAckaa HacTpouka

®PyHKUMA He aKTMBMpPOBaHa.



9.7.18 MNMonbiTka ocTaHOBa Hacoca (4.2.7)

TN NOMkIT
BLHaH

Puc. 61 T[lonbiTka ocTaHOBa Hacoca

OnucaHue

[aHHas yHKUUS NO3BOMSET HACTPOUTL MOMbITKA
aBTOMaTM4ecKoro ocTaHoBa Hacoca, ecniv paboTaloT HECKOMNbKO
HacocoB. OHa CnyXuT 4ns Toro, 4Tobbl obecneynTb
onTMMarbHOE Mo 3HEeProcGepeeHNto KONMYeCTBO NOCTOSIHHO
paboTatowwmx HacocoB. Cm. 9.7.19 Yacm.epauwj.(8kn u omkn
Hacoca) (4.2.8). B To xe BpeMs, Uenb AaHHOW YHKLUN -
MCKITIOUYNTb BO3MOXHbIE cOoM B paboTe M3-3a aBTOMaTUYECKMX
OTKIHOYEHUIN HACOCOB.

MonbITkM OCTaHOBa MOTYT NPOUCXOANUTL C (PUKCUPOBAHHBIM
MHTEepBanoM, KOTopklin 3agaéTcs B cTpoke "VIHTepB.mM/gy
nonbITK.OCTaH.", nnNn nHTepsan BbibMpaeTcsi B xoae paboThbl.
Ecnu BbIGpaH BTOpoI BapuaHT, MHTepBan Mexay nomnbiTkamu
OCTaHOBa YBEMWYUTCS, €CNU NpeablayLLine NOMbITKN OTKIIOYEHUS
Hacoca Oblfn OTKITOHEHbI.

HacTpoiika yepes naHenb ynpaBneHus

* Hactponku > KackagH.ynpasn.Hacocamu > [MonbiTka ocTaHoBa
Hacoca.

1. Bbibepute: CamoobyyeHmne / DMKCMPOBaHHbIV MHTEpBar.

2. 3apanTte "MiHTepB.m/gy nonbiTK.ocTaH." npu Beibope
"®uUKCMpoBaHHbIV MHTepBan".

3. Bbibepute: AKTMBMPOBAHO.
3aBoAckasi HacTponka
PyHKUMA BKIIOYeHa, BbibpaH "CamoobyyeHne".

9.7.19 Yacrt.Bpall.(BKkN 1 oTKN Hacoca) (4.2.8)

OnucaHue

®PYHKUMSA perynupyeT BKITIOYEHWE U BbIKITIOYEHE HAaCOCOB.

Bo3moxHbl ABa BapuaHTa:

1. Wcn.pacy.yact.Bpauy,.
PyHKUMA CNYXUT ANs Toro, YTobbl 0becneynTb oNTUMarnbHoe,
C TOYKM 3peHns dHeprocbepexxeHns, KONMYecTBO NOCTOSHHO
paboTatowmnx HacocoB B Tpebyemown paboyei Touke.
Bnok ynpasnenua CU 352 paccunteiBaeT Heobxoanmoe
KONMM4eCTBO HAacCOCOB M UX YacToTy BpalleHus. [ing atoro ¢
NMOMOLLbI0 AaTyMKka nepenaga AaBneHus Unu oTAenbHbIX
AaT4MKOB AaBneHus criedyeT uaMepuTb nepenag AaBneHns
Hacoca Ha CTOPOHe BCacbIBaHUSA Y HA CTOPOHE HarHeTaHus.
Ecnu BbibpaHa pacyéTHas yacToTa BpalleHus, CU 352
UrHOPWUpYeT 3aJaHHble BEMUYMHbI B MPOLEHTax.

2. Wcn.ukc.yact.Bpaly.
Hacocbl BkMO4aTca U OCTaHaBMMBAKOTCSl C YaCcTOTOWM
BpaLLeHusi, yCTAHOBIIEHHOW NOoMNb30oBaTeNeM.

1. Ucn.pacy.4yacT.BpaLy.

Puc. 62 Wcn.pacy.yact.BpaLy.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > KackagH.ynpasn.Hacocamu >
YacT.Bpal.(Bkn 1 oTkN Hacoca) > Mcn.pacy.yacT.BpaLy,..

2. Ucn.cdukc.4acTt.BpaLy.

Puc. 63 Wcn.cumkc.yact.Bpauy.
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HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > KackagH.ynpasn.Hacocamu >
YacT.Bpaly.(BKN 1 OTKN Hacoca).

* BbiGepuTe: Ucn.cukc.vacT.BpaLy,..

3apaviTte: Bkn.cnea.Hacoc npu vact.Bpauy > 1 -> 2.
3apainTe YacToTy BpalleHWsi B MpoOLieHTax.
HacTpoiiTe ocTtanbHble Hacochl TakMM xe obpasom.
BbibepuTte: HemenneHHoe oTtkn.Hacoca npu > 1 -> 0.
3apainTe YacToTy BpalleHWs B MPOLiEHTax.
HacTpoiiTe ocTtanbHble HAacochl TakMM xe obpasom.

A

3aBopckasa HacTpomka
DYHKLMA HACTPOEHA Ha PacUYETHYI0 YacTOTy BpalleHus.

9.7.20 MuH. nponsBoAUTENbLHOCTL (4.2.9)

Puc. 64 MuH. npon3BOAUTENBHOCTb

OnucaHue

HaHHas dyHKuns obecneunsBaeT LUMPKYNALMIO B CUCTEME.

O6paTtuTe BHMUMaHue, YTo ecnm yHKUUS OCTaHOBa

aKTMBMPOBaHa, TO OHa MOXET BMUSATb Ha DYHKLMIO MUHUMaNbHOWN

npoussoauTenbHocTu. CM. pasgen @yHkyuto ocmaHosa (4.3.1).

Mpumepsi:

+ Ecnu BeiGpaHo 0 HacocoB, hyHKLUNSI OCTaHOBA MOXET
OTKIIOYMUTb HACOC MPU OTCYTCTBUM UINN OYEHb HU3KOM
pacxopge.

« Ecnu Hacoc BbIGpaH, To yHKUMS OCTaHOBa akTUBUpOBaHa He
Oyner.
HacTpoiika yepes naHenb ynpaBneHus

* Hactponkn > KackagH.ynpasn.Hacocamut > MuH.
NpPoOn3BOAUTENBbHOCTb.

1. 3apawnTe:
+ Kon-Bo HacocoB
* Yacrtora Bpawy-4.

3aBopckas HacTpoiika

KonuuyecTBo HacocoB ycTaHoBMeHo Ha 0. YacToTa BpalleHus B
3aMKHYTOM KOHType 3agaHa paBHon 25 %.
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9.7.21 KomneHcauusa nyckoBoro nepumopa Hacoca (4.2.10)

Puc. 65 KomneHcauusi nyckoBoro nepmoga Hacoca

Onucanue
[aHHas dyHKUMSA ncnonb3yeTcs Tonbko Ang ycraHosok MPC-F.

3apava gaHHOW OYHKLMK - UCKINIOYMTL cboun B paboTe npu
3anycke Hacoca ¢ PUKCUPOBAHHOW, HEperynMpyemMomn, 4acToTomn
BpaLlleHus. PyHKUMS KOMNEHCUPYET TOT nepuom, KOTopbIv
Heobxoamnm Hacocy 6e3 perynvpoBaHus 4acToTbl BpaLLEHWs,
4TOGbI MOCne nycka A4OCTUYb CBOEWN MakCcMManbHOW
npou3soanTensHocTu. Bpems 3anycka Hacoca JOMKHO BbITh
MN3BECTHO.

HacTtpoiika Yepe3 naHenb ynpaeneHus

* HacTtponku > KackagH.ynpasn.Hacocamu > KomneHcauus
NycKOBOro nepuofa Hacoca.

» 3apanTe: NyckoBor nepuoa Hacoca
3aBoAckaa HacTpouka
3apaHHoe BpeMs nycka: 0 cekyHa.



9.7.22 flononHuTtenbHble pyHKUuUm (4.3)

Puc. 66 [JononHutenbHble dyHKLUN

OnucaHue

DyHKLMM, ABNSAOLWMECS JONOMHUTENbHBIMU NO OTHOLUEHMIO K
06bI4HON paboTe cUCTeMbI, MOXHO HAaCTPOUTb B JAHHOM OKHE.
[ononHuTtensHble PyHKUMM - PYHKLMK, paclumpsione
BO3MOXHOCTU CUCTEMBI.

Yepes gaHHbIV AMCNNEN MOXHO OTKPbITb OKHa, oTobpaxatLine:
*  O@yHKyuo ocmaHosea (4.3.1)

» [lnasHoe ygenuyeHue daeneHusi (4.3.3)

* Lucgpp.exoobl (4.3.7)

* AHarnoeosbie 8xo0bi (4.3.8)

* Lucgppossie 8bixodbl (4.3.9)

* AHanoeossble 8bix00bi (4.3.10)

* Paboma e asap.pexume (4.3.5)

*  MuH,makc u onped.nonb3-em pexumsbi (4.3.14)
* [aH.xap-k Hac-8 (4.3.19)

* OueHka pacxoda (4.3.23)

* UcmouH.ynpas-51 (4.3.20)

* Qukc.0asn.Ha exode (4.3.22)

* OueHka pacxoda (4.3.23)

* Paboma c ozpaHuyeH. npoussodum-io (4.3.24).

9.7.23 ®dyHKkumio octaHoBa (4.3.1)

Puc. 67 ®dyHKuns octaHoBa

OnucaHue

[aHHas dyHKUUS 06bI4HO MCnonb3yeTcs Anst CUCTEM C

NOCTOSIHHLIM AaBfeHNEM, OHa NO3BOJISIET OCTAHOBUTL NOCNEAHUN

Hacoc, ecnu pacxon O4eHb HU3KWIA UNN OTCYTCTBYET.

[aHHaa dyHKUNS CNyXnT ans:

* peanusaumm aHeprocoepexeHus:;

* NpenoTBpalleHust HarpeBaHusi pabounx NnoBepxHoCTeln
YNIOTHEHWUS Bana, Bbl3bIBAEMOro yBENMYEHNEM
MEeXaHWYEeCKOro TPEHUS! B pedyrnbTaTe HeJOCTaTO4YHOIO
oxnaxaeHus paboyen KUAKoCTbHo;

* npepoTBpaLleHus HarpesaHusa paboyen XngkocTu.

OnuncaHne yHKLMN 0CTaHOBa OTHOCUTCS KO BCEM YCTaHOBKaM
NOBbILLEHUS AABIEHNA C YaCTOTHO-PErynnpyeMbiMn Hacocamu.
MPC-S ynpaBnsieT (BkntoyaeT/BbIKMO4aeT) BCEMU HacocaMu, Kak
onucaHo B pasgene 5. [lpumepbl cnocobos yrnpasneHus.

HA

O6nacTb nycka/

ocTaHoBa
Hyor. {4

I

I

I

I

I
I [%o]
! o 1‘2
QmuH Q «
O — 3
YnpaBneHue Bkn/ Pabota B ©
o
BbIKI HOpPMarnbHOM pexume Z

Puc. 68 O6nacTb nycka/octaHoBa

Koraa dyHkumsa octaHoBa akTuBMpoBaHa, paboTa
KOHTPOMMpPYeTCs HeNpepbIBHO, YTOObI 3adnKCnpoBaTb HU3KUI
pacxoa. Ecnu CU 352 o6HapyxuBaeT, 4To pacxofa HeT Unn oH
o4eHb Hu3kun (Q < QMUH), NpoMCcxXoauT Nepexon oT ynpaBneHus
C NOCTOSIHHBIM 3HAYeHMEM Hanopa Ha ynpasreHue BknodeHnem/
BbIKMIOYEHNeM nocnegHero paboTatowwero Hacoca.

Mepen Tem kak OCTaHOBUTLCS, HACOC YBENUYNBaET AaBlieHne Ao
3HaYeHusi, KOTOpPoe COOTBETCTBYET Hycr + (pacnpepenenve Haj
yCTaHoBMneHHbIM 3HadeHreM / 100) x obnacTb nycka/ocTtaHoBa.
Hacoc BkitoyaeTcs cHoBa, koraa AasneHue pasHo Hyer -
(100-pacnpeneneHne Hag yCTaHOBMNEHHbIM 3HavyeHuem) / 100 x
obnacTtb nycka/octaHoBa. Cm. puc. 69. ObnacTtb nycka/octaHoBa
MOXHO pacnpeaennTb BOKPYr YCTaHOBNEHHOIO 3Ha4YeHus.

A: PaboTta B HOpMarnbHOM pexume
B: MoBbiweHe faBneHns
H [M] C: OcTtaHoB

4 A B Cc B C

OcTtaHoB

Myck

>
>

Bpewmsi [cek]

OctaHoB: Hycr, + 0,5 x obnacTtb nycka/octaHosa

Myck: Hycr. - 0,5 x oBnactb nycka/octaHoBa

TMO3 9292 4807

Puc. 69 Pabota B pexvme BKITHOYEHMWS/BbIKITIOYEHMS

CU 352 onpegensiet pacxoq B Nepmo OCTAaHOBKM Hacoca.

Moka pacxon HWxe QMUH, Hacoc paboTaeT B pexume BKI/BbIKI.
Ecnu pacxop yBenuumaeTtcs Ao 3HavyeHus Bbille QMUH, Hacoc
BO3BpALLaeTCs B HOpMarnbHbIi pexum paboTtsl Hyer. Hycr, paBHO
Tekylemy ycTaHOBMEeHHOMY 3HavyeHuto. CMm. pasgen 9.4.4 Ycmak.
3HaveHue (1.2.2).

OGHapyXeHue HU3KOro pacxopa

Hu3skuin pacxopn onpegensietcs aByMsi cnocobamu:

* npsiMoe U3MepeHMs pacxoda C NOMOLLbI pacxogomepa unm
pere pacxoaa;

* OUEeHKa pacxofa U3aMepeHneM AaBrneHnsi U 4acToThbl
BpaLLeHNS.

Ecnu k ycTaHOBKe NOBbILWEHUSA AaBNEHUS He NOAKIIoYEH

pacxogomMep unu pene pacxoga, B pyHKUUM ocTtaHoBa byaet

MNCNoNb30BaTbCsl PYHKLUS OLIEHKM.

Ecnu peructpaums HM3Koro pacxoga OCHOBbIBAETCSt Ha OLEeHKe

pacxofa, HeobxoAnMO Mcnonb3oBaTb MeMbpaHHbIN Gak

onpeaenéHHon EMKOCTM ¢ onpeaenéxHHbiM npeasapuTenbHbIM

OaBneHvem.
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EmkocTb Mem6paHHOro 6aka

PekoMeHOoBaHHas EMKOCTb MeMOpaHHOro

Tun Hacoca 6aka (B nuTpax)

-E -F -s
CRI(E) 3 8 8 80
CRI(E) 5 12 12 120
CRI(E) 10 18 18 180
CRI(E) 15 80 80 300
CRI(E) 20 80 80 400
CR(E) 32 80 80 600
CR(E) 45 120 120 800
CR(E) 64 120 120 1000
CR(E) 90 180 180 1500
CR(E) 120 180 180 1500
CR(E) 150 180 180 1500

MNpepBapuTenbHoe AaBneHue
Hydro MPC-E u -F: 0,7 x ycTaHOBMNEHHOe 3Ha4yeHue.
Hydro MPC-S:

Mpu kaxxgon oueHke pacxofa (Kaxable 2 MUHYTbI) (PYHKLMSA
OLIEHKM CMeLLaeT AaBrneHne HarHetanus Ha = 10 % ot
yCTaHOBMNEHHOrO 3Ha4YeHusi. Ecnu Takoe BMelLaTensCcTBO
HenpuemnemMmo, yHKLNS OCTAHOBKM OMKHa OblTb OCHOBaHa Ha
HenocpeaCcTBEHHOM M3MEPEHUN pacxoda pacxogoMepoM unm
pene pacxoga.

0,9 X ycTaHOBEHHOE 3HaYeHue.

MOXHO yCTaHOBUTb MUHUMaNbHELIN pacxoq, T.e. pacxosd, npu
KOTOPOM yCTaHOBKa MOBbILLEHWS AaBNeHUs nepexoauTt B
ynpasrneHue BKMYEHUEM/BbIKIIOYEHNEM NOCNEaHEro
paboTatoLlero Hacoca.

Ecnu npucoeavHeH n pacxogomMep, U pene pacxoaa, nepexos B
ynpaBneHune BKI./BbIKM. onpeaenseTcs yCTPOMCTBOM, KOTOpoe
nepBbIM 0GHAPYXXUT HU3KUIA Pacxoa.

Ounana3oH HacTPOMKK

ObnacTtb nycka/octaHoBa:  5-30 %

oT 2 0o 50 % OT HOMUHanNbLHOro
pacxopa (QHom) ogHOro u3
HacocoB. (MOXHO ycTaHOBUTb,
TONMbKO ecnu BelGpaHo
HenocpeacTBEHHOE U3MeEpPEHME C
NoMoLLbI0 pacxogomepa.)

MwuH. pacxoa:

PacnpeneneHve Hag
YCTaHOBMEHHbLIM 3HAYEHNEM:

0-100 %.

HacTpoiika yepe3 naHenb ynpaBneHus

Cuctema 6e3 pene pacxoa unu pacxoaomepa

» HacTtpownku > [JononHuteneHble yHKUNN > PyHKUMSA
OCTaHoBa.

* BbibepuTte: AKTMBMpPOBaHO.
1. 3apavite: ObnacTtb nycka/ocTaHoBa.

2. BbibepuTe: lNepenTn K HacTp.napaMeTp.oCTaH.nogauu.
MosiBnsieTcs OKHO, NPUBEAEHHOE HUXKE.

Puc. 70 [MapameTpbl ocTaHOBa
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3. Bbibepute oavH 13 napameTpoB ocTaHoBa. [1pu Bbibope

"CneumanbHble HacTponkn", HeobxogMMo 3adaTb NnapameTphl,
nokasaHHble Ha puc. 71. CM. npumepbl HUXeE.

Puc. 71 CneuunanbHble HaCTPOMKK

O6wuli Memod: CHUXeHUe Yyacmombl epaljeHust
kasaHme
= 2 x @esluNUHa U3MeHeHus1 AaesieHusl.

Mpumep 1: YBenuueHue 3HaYeHUA OTKNOYEHUA QMUH
(npegen makcumanbHOro pacxopa)
*  YBENUYUTb BEMUYMHY UBMEHEHUSI OABMNEHNUS.

* CokpaTuTb BENUYNHY U3MEHEHWSI BPEMEHN (Hacoc
OCTaHOBMEH).

* Cokpatutb BeJIMYNHY N3MEHEHUA BpeMeHn (HaCOC pa60TaeT).
*  YBEnuYUTb CHMXKEHUE 4YacTOTbl BpaLLeHus.

MpuMep yBenu4yeHHOro 3HaYeHUs1 OTKIIOYEHUSA

MapameTp 3HaveHue

BenuunHa nameHenus gaeneHus 6 %

BenuunHa uameHeHus BpeMeHu (Hacoc octaHosneH) 1,5 cek.

BenuunHa uameHeHwusi Bpemenu (Hacoc pabotaet) 2,0 cek.

CHWXeHne YacToTbl BpalleHns 10 %

Mpumep 2: YMeHbLUEeHUEe 3Ha4YeHUs OTKNYeHUa QMuH
(npeaen MMHMManNbHOro pacxopa)

*  YMEeHbLWUTb BENNYMHY USMEHEHUSA OaBMNEHUS.

* [loBbICUTb BEMUYNHY U3MEHEHUSI BpEMEHN (Hacoc
OCTaHOBMEH).

* [loBbICUTbL BEMUYMHY M3MEHEHNSI BpeMeHn (Hacoc paboTaer).
+ CoKpaTUTb CHUXEHWE YacToTbl BPaLLEHWS.

Mpumep YMEeHbLEeHHOro 3Ha4eHna OoTKn4eHuns

MapameTp Benuuuna

BenuunHa nsmeHeHus gaBneHus 3%

BenununHa nameHeHusi BpemeHn (Hacoc octaHoBrneH) 15,0 cek.

BenununHa nameHeHusi BpemeHn (Hacoc pabortaetr) 25,0 cek.

CHWXeHMe YacToTbl BpalleHust 6 %

3HavyeHue omkJiroyYeHUsI 3asucum om pa3mepa
6aka.

Cuctema c pene pacxoga

BbinonHute cnepytowme OONONHUTENbHbBIE HACTPOWKU:

1. Bbibepute: MepelTn K HacTp-ke Lmdp.Bxoaa.
MosiButcs okHo Lughbp.exo0ki (4.3.7).

2. BbibepuTe undpoBon BXoa NOAKIOYEHMS pene pacxoaa.
3. Boibepute: Pene pacxoaa.
4. ©.

Pa3omMkHymbIli KOHMakm ob6o3Havyaem HU3KuUl
ka3aHue
pacxod.



Cucrema c pacxogomepom
BbinonHute cnepytowmne 4ONONHUTENbHbLIE HACTPONKK:

1. BblbepuTe: [NepenTn kK HAacTp-Ke aHanor.exoaa.
MosiBuTCHA OkHO AHanozoesie 8x00bi (4.3.8).

BbibepnTe aHanorosbln BXOA NOAKMYEHUS pacxogoMepa.
Bbibepute: Pacxoa.

© x2.

3apavite: 3HayeHMe OCTaHoBaA.

ok 0N

3aBopckasn HacTpoiika

q)yHKLl,l/lﬂ aKTmeupyetca ana obnacren npUMeHeHnA yCTaHOBOK
NOBbLILLIEHNSA AaBNEeHUs, HACTPONKN NPUBOASATCS B Tabnuue.

O6nacTb nycka/octaHoBa: 25 %

30 % OT HOMUHanNbLHOro
pacxofa ofHOro Hacoca

Pacnpen.ceepx ycT.3Hay.: 50 %

MwH. pacxog:

[ins Bcex ocTanbHbIX obnacren NpUMEeHeHNAa aaHHadA (byHKLl,VIﬂ
OeaKkTuBupoBaHa.

9.7.24 NMnaBHoe yBenuyeHue aaBneHus (4.3.3)

ATan HapallWEaHWA AaENeHNA
B A MAH2WHOMD HapacT aHWA o

Puc. 72 [lnaBHOe yBenuyeHne AaBneHus

OnucaHue

HaHHas dyHKuMs 00blYHO Mcnonb3yeTcs Ansa obnacren
NpUMeHeHNs YCTaHOBOK NOBbILUEHWSA AaBMeHusi, OHa
obecneymBaeT NnaBHbI NYCK yCTAHOBOK, HanpuMep, ¢ nycTbiMu
Tpyb6onpoBoaamu.
Myck ocywecTBnsaeTca B ABa atana. Cm. puc. 73.
1. 3Tan 3anonHeHus
Cuctema Tpy60onpoBogoB MeANEHHO 3anoNHAETCsl BOOOW.
Kak TonbKko gaTtyuk AaBMneHUs CUCTEMbI ONpeaernseT, YTo
TpyGHast MarucTparnb 3anofHeHa, Ha4nHaeTcs BTOPOK aTan.
2. OTan HapalwuBaHus gaBneHns
[aBneHue B cucteme yBenuynBaeTcs [0 TEX Nop, Noka He
OyaeT OCTUTHYTO YCTaHOBIIEHHOE 3HAYeHMe.

[aBrneHusi yBenuunBaeTcs B Nepuos NMMHENHOTO HapacTaHus.

Ecnn YCTaHOBMNEHHOE 3Ha4YeHne He OOCTUTHYTO 3a
YCTaHOBEHHLI NEPUO BPEMEHU, MOXET NOSBUTLCS
I'Ipeﬂynpe)K,ualou.WIVI nnn aBapMVIHbIVI CUrHan, n B ToT Xxe
MOMEHT HacoChl MOTYT 6bITb OCTAHOBIEHbI.
H [m] 2. OTan HapalmBaHus
naBneHus

1. OTan 3anonHeHus

/7

-
-

Bpeﬁn [cek]

i} d |
Bpemsi nuHeliHoro
HapacTaHus

Bpems 3anonHeHus

Puc. 73 3OTanbl 3anofnHeHUsa 1 HapacTaHusa gaBneHns

TMO03 9037 3207

Ounana3oH HacTPOMNKun

YacToTa BpalleHus Hacoca

KONM4YecTBO HAacoCoB

OaBrieHne HarnofHeHus

MaKc. BpEMSI 3arofHEeHMS
npegynpexneHve unu asapusi + ocTaHoB

Bpems NIMHENHOoro HapacTaHua Ansg atana yBenmyeHus
AasneHua.

HacTtpowka yepe3 naHenb ynpaBneHusA

3.
4.

HacTtpovikn > JononHutenbHble PyHKUUKN > YyHKLNSA OCTaHOBa
> [lnaBHOe yBenu4yeHne AaBneHus.

BbibepuTe 1 3apanTe:

YacToTa Bpalu-a

Yuncno HacocoB

[aBneHune HanonHeHus

Makc. Bpems.

Beibepute: MNpenynpexaeHue / ABapus + ocTaHoB.
3apavite: BpeMsi nMHeHOro HapactaHus.
BbibepuTte: AKTUBMPOBAHO.

3aBoackaa HacTpouka

®yHKUMA HE aKTUBMPOBaHa.

9.7.25 Pa6orta B aBap.pexume (4.3.5)

Puc. 74 Paborta B aBap.pexume

OnucaHue

[aHHas dyHKUMSA UCnonb3yeTcsl ANst YCTaHOBOK NOBbILIEHUS!
naenexusi. Ecnu gaHHas yHKLUSt akTUBMpoBaHa, Hacochl
npogomkat paboTaTb, HECMOTPSI Ha NpeaynpexaatLLe unm
aBapuiiHble curHansl. Hacocbl 6yayT pa6oTaTb B COOTBETCTBUM
CO 3HAYEHWEM, YCTaHOBMNEHHbIM CNeLnanbHO Ansa 3TOW yHKLMU.

B cJly4ae HeucrnpasHocmu damyuka U OCHOEHbIe,

u pesepeHble Hacocbl 6ydym pabomamsb npu

100 % yacmomsi epaweHus!

[Onana3oH HaCTPOMKMN

HacTtpoliika undposoro Bxoga (9.7.26 Ljughp.exodsi (4.3.7)).
HacTtpoliika undpooro Beixoga (9.7.31 Lugposbie 8bix00bi
(4.3.9)).

HacTpoiika ycTaHOBMNEHHOro 3HavyeHus ansa pabotbl B
aBapunHOM pexnme.

HacTtpoiika yepe3 naHenb ynpaBneHus

N RN =

HacTpoiiku > [lononHuTenbHble PyHKUMM > OYHKLUS OCTaHoBa
> PaboTa B aBap.pexume > [lepeiTn k HacTp-ke umdp.Bxoaa.

BeibepuTte undposon Bxoa.

Bbibepute: PaboTta B aBap.pexume.

© x2.

Beibepute: MNepelTn k HacTp-ke UuMdp.BbIXxoAa.
BeibepuTte undpoBoii Beixoa.

Bbibepute: PaboTta B aBap.pexume.

© x2.

3apanTe: YCT.3Hay, B aBap.pexunmve.

41

Pycckun (RU)



(NY) umxoaky

Ecnu daHHas d)kauun HacmpoeHa, Kak onucaHo

ebluie, Mo eé MOXHO makKxe akmusuposamb

qyepes ducnnel Pexum pabomsi cucmemni (2.1.1).

9.7.26 Lindp.Bxoanbi (4.3.7)

AWMTa OT C1Y

[He wcne

Dl (10

Puc. 75 Lnudp.exoabl

OnucaHue

B HacTosiLLleM MEHI0 MOXHO YCTaHOBUTL LMdPOBLIE BXOAb! ANS
CU 352. Kaxabin Bxog, kpome DI1, MOXHO akTuBMpoBaTh 1
cBA3aTb C onpeaenéHHon yHKUNEn.

Kak npaBuno, yctaHoBka umeet Tpu LMGPPOBbLIX BXoAa.

Ecnu yctaHoBka BkntoyaeT B cebs mogynb 1O 351B (onums),
4MCNO UNPOBbLIX BXOAOB paBHO 12.

Bce uudposble Bxoabl oTobpaxatloTcst Takum obpasom,

4YTO MOXHO ONpPeAenuTb X MECTOMONOXEHNE B YyCTaHOBKE.

Mpumep

DI1 (10 351-41), [10]:

DI1: Lincpposon Bxoa Ne 1

(10 351-41): 10 351, Homep GENIbus 41
[10]: Knemma Ne 10

Bonee I'IO,D,pOGHO NoAKMoYeHne pasnuyHblX LMGPOBbLIX BXOAO0B
npeacTaBiieHO B CXeMe 3J1IEKTPUYEeCKUX coefVHeHUn, KOTOpada
nocTaBnseTcs BMecTe CO LwKadom ynpaBneHua.

Avana3oH HacTpoMrKu

DI1 (CU 352) He ebiGupaemcsi.

HacTtpoiika 4yepe3 naHenb ynpasneHus
» HacTpoikun > [lononHuTenbHble pyHKUUM > YyHKLMSA OCTaHOBa
> Lindp.Bxoapl.
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9.7.27 ®yHkumu undposbix Bxogos (4.3.7.1)

1 - (HK UHH UHEpO

Ha4YeHNe
H. NOOW2ED
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|
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|
=

E

Puc. 76  ®yHKunn LMdpOBbLIX BXOAOB

Onucanue

Mexpay dyHKumnen n uudpoBbIMKU BXOAaMU MOXHO YCTaHOBUTb
CBA3b.

[nana3oH HacTPOWKKN

B kaxxpom okHe MOXHO BblbpaTb 0AHY PYHKLMIO:

q)yHKLl,VIﬂ KoHTakT aKTUBUpoOBaH

He ncnonb3yertcd

_ Pexum paboTbl

MwuH. pexum MUK

_ Pexwum pabotbl

Makc. pexum " N
P Makc.

Pexum paboTthbl
Pexum,onpeg.nonb3-nem _ __+ =, "
Onp.nonb3-em

BHewHsas
BHelwHAsA HencnpaBHOCTb _/ = HEUCPABHOCTb

3awmuTa oT cyxoro xoga / = HexBaTka BOfbl

Pene pacxoga — = Pacxon

_ Cbpoc aBapuiHbIX

Cbpoc curHana
cUrHanoB

Pexum paboTtbl

1 ="Pa6oTa B

aBap.pexunme"

Pa6ota B aBap.pexume

HewncnpaBHOCTb,

aexypHLii HAGOG _/_ = HewncnpaBHoCTb

BeibpaHo
AnbTepH.yCcTaHOBM.3Haye
_+ = yCTaHOBMNEHHOE
Hne 2 -7
3HayeHue
"Pabota ¢
Pa6oTa ¢ orpaHu4yeH. _ OrpaHuyeH.
_—t = "
npon3BoANT-0 Npon3BOANT-0
aKTUBMPOBaH
OcTaHoBUTL Hacoc 1 - 6
OcCTaHOB fexXypHoro .
Aexyp MpuHyanTenbHbIN
Hacoca _+ =

OCTaHOB Hacoca

OcTtaHoB pe3epBHOro
Hacoc

Ha ducnnee MoXHO ebi6pamb MOJILKO HAaCOCHI,

onepedesieHHbIe yCMaHOBKOL.
Moapo6Hee 06 3TUX YHKUMAX YNTaTE B COOTBETCTBYIOLLMX
pasgenax.

BbibpaHHas dyHKLUUSA 06bIYHO aKTUBUPYETCH 3aMKHYTbIM
KOHTaKTOM.



HacTtpownka yepe3 naHenb ynpaBneHus
* Hactponkn > lononHuTenbHble hyHKUMM > DYHKLMA OCTaHOBA
> Lndpp.Bxoabl.

3aBopckasa HacTpomka

LUuncdpoBon Bxog DPyHKUMA

BHeLwHMI nyck/ocTaHoB.
DI1 (CU 352) [10] Pa30oMKHYTbI KOHTaKT = OCTaHOB.
MpumeyvaHume: Bxog Ne1 nameHnTb Henb3as.

KoHTponb HexBaTku BoAbl (3awjmTa oT
cyxoro xoga). Pa3aoMKHyTbIN KOHTaKT =
HexBaTKa BOAbl (€CNM yCTaHOBKa nMeeT
TakKyto onuuio).

DI2 (CU 352) [12]

Ans koHmponsi Hexeamku eodbl He06xoduMo

pesie aenieHuUsl unu pese ypoeHs,

noOdksIrYeHHOoe K ycmaHoe8Ke.

9.7.28 AHanoroBble BxoAbl (4.3.8)

Puc. 77 AHanoroBble BXoAabl

OnucaHue

Kaxabl aHanoroBblil BXOA MOXHO aKTMBMPOBAaTb U CBA3aTb C
onpefenéHHomn yHKUMeN.

Kak npaBuno, ycTaHoBKa MMeeT Tpu aHarnorosblx BXxoAa.

Ecnu yctaHoBka BkntoyaeT B cebsa mogynb 1O 351B (onums),
YWCMO aHanoroBblX BXOAOB paBHO 5.

Bce aHanorosble BxoAbl oTobpaxatoTcs Takum obpasom, 4To
MOXHO OMpeaennTb NX MECTOMOMOXeHNe B YCTaHOBKe.

[ns noBbiWeHNA HAaAEXHOCTU U NpeaynpexaeHns 0CTaHOBOB
paboTbl MOXeT OblTb YCTaHOBMNEH Pe3epBHbI OCHOBHOW AaTyvK B
Ka4yecTBe NOAAEPXKKN K OCHOBHOMY AATHMKY.

Ecnu dea 0amyuka 00/mKHbI 6bIMb pe3epeHbIMU,

y Kaxx0020 0os/mkeH 6bimb omaesbHbIl

aHanoeoesll 8bIX00.

Mpumep

Al1 (CU 352) [51]:

Al1: AHanoroBbin Bxog Ne 1
(CU 352): CU 352

[51]: Knemma Ne 51

HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > lononHuTenbHble hyHKUMM > DYHKLMA OCTaHOBA
> AHanoroBble BXOAbl.

9.7.29 AHanoroBble Bxoabl (4.3.8.1 - 4.3.8.7)

MAH.

Puc. 78 AHanorosble BXoabl

OnucaHue

MOXHO HacTpouTb aHanoroBble BxoAbl. Kaxgoe OKHO MOXHO

pasgennTb Ha Tpu YacTu:

* HacTpowka BXogHbIX curHanos, Hanpumep 4-20 mA

* W3mepeHHOe BXxoaHOe 3HayeHue, HanpuMmep, AaBrneHue
HarHeTaHus

» [nanasoH uamepeHusi gatymka/nepegarymka cMrHanos,
Hanpumep, 0-16 6ap.

Ounana3oH HacTpPonku

B kaxpom okHe MOXHO YyCTaHOBWUTb Criefyloline napameTpbl:

* He ncnonbk3ayetcs

« [manasoH BxogHoro curHana, 0-20 mA, 4-20 mA, 0-10 B

* WM3mepeHHOe BXogHOE 3HayeHue

» [nanasoH gatuuka.

HacTtpoiika yepes naHenb ynpaeneHus

* HacTtponiku > lononHuTenbHble MyHKUUK > OYHKLKUS OCTaHOBaA
> AHanorosble BXoAbl.

Ecnu aHanozoesblli 8X00 OMKJ10O4€EH, 8 OKHE
omob6pa3zumcsi MoJsibKO 8ePXHSSI YacMmb, m.e.
Hacmpolika aHa/sl0208020 8x00a.
Ecnu exo0 akmusupoeaH, omobpaxaemcs
cpedHsIss Yacmb, a UMeHHO "M3mepeHHoe
8xo0Hoe 3Ha4YeHue". 9mo daém 803MOXHOCMb
i
ycmaHogumb cesizb Mexdy yHKyuel u
aHaso2o0ebIM 8X000M 8 OpPYy20M OKHe.
Kak monbko mexdy aHanoz2oebIiM 8X000M U
¢yHKYuel 6ydem ycmaHoesneHa ces3b, CU 352
8epHEMCSs1 8 OKHO HacMpPOUKU aHas10208bIX
exodos.

3aBoackaa HacTpouka

AHanoroBbIf

Bx0A PyHKUUA

Al1 (CU 352) [51] [daBneHue HarHetaHus

43

Pycckun (RU)



(NY) umxoaky

9.7.30 AHanor.BxoAbl U U3aMepeH.3HavyeHue (4.3.8.1.1 -
4.3.8.7.1)

HaC TpoMkI

=3
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|
=

Puc. 79 AHanor.exogbl U U3MepPEH.3Ha4YeHNe

OnucaHue

Mexay dyHKLMeR N oTAENbHBIMU aHanoroBbIMM BXOA4aMU MOXHO
YCTaHOBUTb CBA3b.

[Onana3oH HacTponku

MoxHo BbIGpaTb 04HY (OYHKLMIO Ha KaXAbl aHanoroBbI BXo4.
* He ucnonb3ayetcs

* 0-100 % curHan

+ [aBneHue Ha Bxoge

+ [aBneHuwe HarHeTaHus

* BHewHee pnaBneHune

+ [Mepenan faBneHusi, Hacoc

e Pacxog1-3

* YpoBeHb B Gake, HarHer.

* YpoBeHb B Gake,BcachiB.

+ [aBneHue B cucteme

* [Mepenan gaBneHus!, BHELLH.

» [MpepnBapuTtenpHoe gaeneHue B 6ake
+ [epenap paBneHus Ha Bxoae

* lNepenag gaen.,Hanop.nuMHus

+ Tewmn. B 06pat.Tpybe,BHELL.

+ Temnep.B HanopH.Tpybe

+ Temnep. B 06paTH.Tpybe

+ [epenag temnepaTyp

+ Temn-pa oKpyxX. cpeabl

* MouwHocTb Hacoca 1 -6

e MowHocTb VFD.

HacTpoika yepe3 naHenb ynpaBneHus

lpu omo6paxeHuu 6onbwez0 Kosludvecmea

pacxodoe, usmepeHHbIl u omo6paxaemMbil

pacxod 6ydem cymmoli onpedesieHHbIX
pacxodos.

* Hactponku > lononHuTenbHble PyHKUMM > DYHKLMUS OCTaHOBA
> AHanoroBble BXoabl.

BbibepuTe aHanorosklin BXoA.

2. Bbibepute: MamepeHHoe BXOOHOE 3HAYeHMe.
MosiBuTCcs okHo 4.3.8.1.1.

3. Bbibepute Bxoa.
4. 6.

5. YcTaHOBUTE MUHMMANbLHOE Y MaKCUMarnbHOE 3Ha4YeHne ans
AaTtyuka.
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9.7.31 Uudpossble Bbixoabl (4.3.9)

006 [0

TMO3 2333 4607

Puc. 80 Lndposble Bbixoab!

OnucaHue

Kaxxabii LMpoBOM BbIXOL MOXHO aKTUBMPOBATbL U CBSA3aTb C
onpegenéHHon yHKUnen.

Kak npaBuno, yctaHoBka nMeeT ABa LUMdPOBbLIX Bbixoaa.
Ecnu yctaHoBka BkntoyaeT B cebss mogynb 1O 351B (onuus),
4MCNo UMPOBLIX BIXO4OB paBHO 9.

Bce umpoBbie BbIXxo4bl 0TOGpaxalTcs Takum o6pasoM, 4To
MOXHO OrpeaennTb X MECTOMOMOXEHNE B YCTaHOBKeE.

Mpumep

DO1 (10 351-41) [71]:

DO1 Lincpposoint Bbixoa Ne 1
(10 351-41) 10 351B, GENIbus Ne 41
[71] Knemma Ne 71

Bonee nogpo6HO NoakntoyYeHne pasnuyHbIX LMPOBLIX BbIXOL0B
NpeacTaBleHO B CXEME 3NIEKTPUYECKNX COEQMHEHUN, KoTopas
noctaensietcst BMecte ¢ CU 352.



9.7.32 ®dyHKUMA undpoBbix BbixoaoB (4.3.9.1 - 4.3.9.16)

1 - [UHE UHA PO

JO0O0O0oOooooooo=O

Puc. 81 ®DyHKuMA undpoBbIX BLIXOAOB

OnucaHue

Me>|<,qy (byHKLlI/IeI;I n oTaenbHbIMU BbIXOOaMN MOXHO YCTaHOBUTb

CBA3b.

Avana3oH HacTpoMrKu

B kaxxgoM OkHe MOXHO BblGpaTh 04HY (OYHKLNIO:
* He ucnonbayetcs

+ Pabora, cuctema

+ ABap. curHanm, cuctema

+ [pepynpexaeHue, cuctema

+ [oToBHOCTb, cUcTEMA

» HexBatka Boabl

e  MuH. naBneHune

* Makc. paBneHue

+ Pabota B aBap.pexume

+ Pabora, gexyp-ro Hacoca

+ Pabota, pesepBHbIN HAacoC

+ [lpepoxpaHuTenbHbIN KnanaH
+ Pab.To4.BHe pab.gnanasoHa
+ Paborta Hacoca(-0B)

+ Pabora, Hacoc 1 - 6

* ABapus, Hacoc 1

« ABapus,Bbixoq 3a npegen 1

* MMpepynp.,3a npegenom 1

« ABapus,Bbixoq 3a npegen 2

+ [Mpepnynp.,3a npegenom 2

+ PaboTta ¢ orpaHuyeH. Npou3BoanT-t0.

HacTpoiika Yyepe3 naHenb ynpaBneHus

» HacTpoiiku > [lononHuTenbHble pyHKUUM > YHKLMSA OCTaHOBa

> Lindposbie BbIXoabI.

3aBopckas HacTpouka

LUundpoBon Bbixog DyHKUMsA

DO1 (CU 352) [71]  Asap. curHanm, cuctema

DO2 (CU 352) [74] Pabora, cuctema

9.7.33 AHanoroBblie Bbixoabl (4.3.10)

Puc. 82 AHanoroBble Bbixoabl

OKHO rosiesisiemcsi MoJibKO Npu Hajau4yuu mMooyns
YkasaHue

10 351B.

OnucaHue

Kak npaBuno, 6nok ynpasneHuss CU 352 He nmeeT aHanorosblx
BbIXO0B, HO YCTaHOBKY MOXHO o6opyaosatb mogynem 10 351B ¢

TpemMsa aHanoroBbiMu BbiIXxogamu.

HacTtpoiika Yepes naHenb ynpaBneHus

* HacTtponiku > lononHuTenbHble MyHKUUK > OYHKLKUS OCTaHOBA

> AHanoroBble BbIXOAbI.

9.7.34 BbixogHow curHan (4.3.10.1 - 4.3.10.3)

[ aEneHme

Puc. 83 BbixogHow curHan

Onucanue
MoxHo BbIGpaTb NapaMeTpbl HUXE.

[nana3oH HacTpourku

* curHan, 0-100 %

+ [aBneHve Ha Bxoae

+ [aBneHve HarHeTaHus

* BHelwHee faBnexHue

+ T[epenap oaBneHus, Hacoc

* YpoBeHb B 6ake, HarHer.

* YpoBeHb B Gake,BcachbIB.

+ [laBneHue B cucteme

» T[epenap oaBneHus, BHELLH.
» [pepBapuTencHoe AaBneHve B 6ake
+ T[epenap OaBneHus Ha BXxoae
+ T[epenap Aaen.,Hanop.nuHUS
+ Temn. B 06paT.Tpybe,BHeLL.

+ Temnep.B HanopH.Tpybe

+ Temnep. B o6paTtH.Tpybe

» T[epenap Temnepatyp
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+ Temn-pa oKpyx. cpeapbl

* MNepenag paBneHusa 2 - 3

» [laBneHue B cucteme

* MouwHocTb Hacoca 1 -6

*  MowHoCTb, AEXYPHbIA HAacoc
* MowHoCTb, pe3epBHbIN HAacoc
* MouwHocTtb VFD

» CkopocTb, Hacoc 1 - 6

* Tok, Hacoc 1-6

* Tok, OeXypHbIA Hacoc

+ Tok, pe3epBHbIN HAcOC

HacTpoika yepe3 naHenb ynpaBneHus

+ Hactpowku > [lononHuTenbHble PyHKUNM > yHKLMA OCTaHOBa

> AHarnoroBble BbIXOAbl.
1. BbibepuTe aHanoroBbIN BbIXOA U AManasoH.

2. BbibepuTe: MapameTp.
MosasuTca okHo 4.3.10.2.

3. Bbibepute Bbixoga.
4. 6.
5. 3apanTe: [InanasoH curHana.

9.7.35 MuH,maKc u onpep.nonb3-eM pexumsi (4.3.14)

Puc. 84 MuH,makc 1 onpea.nonb3-eM pexvimMbl

OnucaHune

[aHHas dyHKuma obecneynBaeT paboTy HACOCOB B PA3OMKHYTOM
KOHTYpe, C 3aJaHHOI NPOV3BOAMTENBHOCTbLIO.

Avana3oH HacTpoMrKu

C nomouybto CU 352 MoxHO BbIOpaTh OAMH U3 TPEX PEXMMOB
paboThbi:

1. MuH. pexum (4.3.14.1).
2. Makc. pexum (4.3.14.2).
3. Pexum,onped.nonb3-nem (4.3.14.3).

Ansa Kaxdo20 u3 amux pexumoe MOXXHO

ycmaHaenueams 4UCJ/I0 HaCOCO8 8
KasaHue
3KcMIyamayuu u xapakmepucmuKy Hacocos
(4acmomy epaujeHusi).
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9.7.36 MuH. pexum (4.3.14.1)

HACTOTA EpALFA

Puc. 85 MuH. pexum

OnucaHwue

Bo Bcex yctaHoBkax, kpome MPC-S, MuHnmanbHas

Npon3BOANTENBHOCTb BO3MOXHA TOMNbKO AN YaCTOTHO-

perynupyembix HacocoB. B ycraHoBkax MPC-S 100 % vactoTy

BpaLLEeHUsi MOXHO YCTAHOBUTb AN OrpaHUYEHHOro KonmyecTBa

HaCOCOB.

[nana3oH HacTpPOWKKN

+ KonuyecTBo HAcocoB B aKCNyaTauuu.

* YacToTa BpalyeHust B npoueHTax (o1 25 go 100 %) ansa
4YaCTOTHO-PErynupyeMbIX HacOCOB.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > [lononHuTenbHble PyHKUNK > PyHKLMSA OCTaHOBa
> MUWH,MaKc 1 onpea.nonb3-em pexumsl > MuH. pexum.

BbibepuTe u 3againTe:
* KonuuyecTtBo HacocoB B 3KcnnyaTauum nNpyu MUH. pexume.
* YacToTa BpaleHus.

3aBoackas HacTpoMka

KonuyecTtBo HacocoB B KCnnyaTtaunnm npm MUH. pexume: 1

YacTtoTa BpalleHust B NpoueHTax Ans 4acToTHO-

perynpyemMbix HacOCOB: 70




9.7.37 Makc. pexum (4.3.14.2)

9.7.38 Pexxum,onpea.nonb3-nem (4.3.14.3)

Puc. 86 Makc. pexum

OnucaHue

[aHHas dyHKUMSI NO3BONSAET YCTAHOBUTbL KONMMYECTBO HAaCOCOB,
KOTOpble AomkHbl paboTaTb ¢ MakcMManbHOWM YacToTon
BpallleHusi, Koraa ata yHKUUS akTUBUpPOBaHa.

[dvana3oH HacTpoMrKu

MOXHO yCTaHOBUTb KOMMYECTBO HACOCOB, KOTOPbIE AOIKHbI
aKcnnyaTupoBaTtbes B pexunme pabotel "Makc.". Bce Hacochkl
pabotatoT npu 100 % YacToTe BpaLleHus.

HacTpoiika yepes naHenb ynpaBneHus

» HacTpoikun > [lononHuTenbHble pyHKUUM > yHKLMSA OCTaHOBa
> MuH,MaKc 1 Onpea.nonb3-em pexumbl > Makc. pexum.

BbibepuTe 1 3agante: KonnyectBo HacocoB, paboTaroLwux npu
100 % 4acToTe BpalLeHusi, MakC. PEXMUM.

3aBoAckasi HacTponka

KonnuecTso Hacocos B Bce Hacocsl
3KCMAyaTauum Npu Makc. pexumme: (KpoMe pesepBHbIX)

Puc. 87 Pexum,onpen.none3-nem

OnucaHue

MoxHo 3apaTtb onpenensieMyto nonb3oBartenemM
NpON3BOANTENBHOCTb, 8 UMEHHO NMPOU3BOANTENBHOCTL MEXAY
MWH. Y MaKC. pexmumamu.

®yHKUMA NO3BONSET YCTAHOBUTL NPOU3BOANTENBHOCTb HACOCOB
nocpeacTBOM BbiGOpa KONMMYeCcTBa 3KCMyaTUpyeMbIX HaCOCOB U
4acToTy BpalleHUsi YaCcTOTHO-PErynupyemblX HacoCOB.

[aHHas yHKUMS B NepBYto odepeab BblGMpaeT YacToTHO-
perynupyemble Hacocbl. Ecnu konmyecTBo BeIGpaHHbIX HACOCOB
NpeBbILLIAeT KONIMYECTBO YACTOTHO-PErYNMPYEMBIX HACOCOB,
BKITHOYalOTCA Takke Hacockl 6e3 YacToTHoro npeobpasosartens.

[nana3oH HacTPOWKKN
+ KonuuyecTBo HAacocoB B aKCNyaTauuu.

* YacToTa BpalyeHuss B NpoueHTax Ans 4acToTHO-
perynmpyembix HacOCOB.
MpumeyaHume: B ycTaHOBKaXx TONMbKO C YaCTOTHO-
perynupyemMbiMu HacoCaMy YacToTa BpaLleHMs MOXeT BbiTb
ycTaHoBneHa B npegenax ot 25 go 100 %; B cuctemax u c
4YaCcTOTHO-perynupyeMbIMn Hacocamu, U ¢ Hacocamu 6e3
npeobpasoBaTens 4YacToTbl YacToTa BpaLleHUs
ycTaHaBnuBaeTcsa B npegenax ot 70 go 100 %.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > [lononHuTenbHble PyHKUNK > PyHKLMSA OCTaHOBaA
> MUWH,MaKc 1 Onpea.nonb3-emM pexumsl >
Pexwnm,onpea.nonb3s-nem.

BbibepuTe n 3aganTe:

* Yucno pa60Ta|ou.w|x HacoCoB npu onpegen-mom
nonb3.pexunme.

* Yactora Bpaly-1i.
3aBoAckaa HacTpouka
®yHKUMA He aKTUBMPOBaHa, Tak Kak yCTaHOBMEHO creayioLlee:

KonuyecTtBo Hacocos B JKcnnyatauuu npun
onpependeMom nosfib3oBaTtenieM pexmme:
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9.7.39 OaH.xap-k Hac-B (4.3.19)

Puc. 88 [laH.xap-k Hac-B

OnucaHue

CU 352 nmeeT HecKonbko pyHKUMIA, B KOTOPbIX UCMOMb3YHOTCA
cneayioLme XapakTepUCTUKUN HaCOCOB:

* HomuHanbHbIn pacxog QHom [MS/H]
* HomuHanbHbeIn Hanop HHom [m]
* Makcum. Hanop Hmakc [m]
+ Makc. pacxog Qmakc [M3/4]

* MowH.QO npu yacT.Bpaw.100 % [kBT]
* MowH.QO npu yacT.Bpaww.50 % [kBT]
* HomwuHanbHaa mowHocTb PHoM  [KBT]

Grundfos npedocmaesnisiem 2udpaenuyeckue
daHHbIe Onst Hacocoe CR, CRI, CRE u CRIE ¢

803MOXXHOCMbIO 3a2py3umb GSC-¢halinbi
KasaHne HenocpedcmeeHHo 8 CU 352."
Ansi ecex ocmanbHbIX munoe Hacocoe Heobxo-

duMo 8pyYHyI0 88ecmu 2udpassiuyeckue 0aHHbIe.

HaHHble anekmpoo6opydosaHusi: "MowiH.QO0 npu
qyacm.epaw.100 %" u "MowH.QO0 npu

qacm.epauw;.50 %", eeodsimcsi epy4Hyto Osisl cex
Kasane | munoe Hacocoe, ekntoyasi CR, CRI, CRE u CRIE.

Ansa E-Hacocoe Grundfos Heo6xodumo eeecmu
daHHblIe no exodHol mowHocmu (P1).
[laHHble MOXXHO onpeaenuTb Mo KpUBLIM paboynx XxapakTepucTuk
Hacoca, koTopble MoXxHO HanTn B WebCAPS Ha cawnTte Grundfos
www.grundfos.com. Cm. npumepsbl B puc. ¢ 89 no 92.
Ecnu y Bac HeT goctyna B WebCAPS, nonpobyiTe BbiBECTU
Hacoc Ha Tpu paboyme Touku:
*  MowH.QO npwm vacT.Bpawy.100 %
*  MowH.QO npwn vact.Bpaw.50 %
* HomuHanbHasi MmowHocTb PHOM.
3HayeHnst MOLLHOCTU NpuBeAeHbl B AUCMNENHbIX OKHax ¢ 1.3 no
1.8 B 3aBUcuMoOCTM OT Hacoca. CMm. pa3gen 9.4.10 Hacoc 1 - 6,
HexypH.Hacoc, Pe3ps.Hacoc (1.3 - 1.10).

E
t OMWHanbHasa paboyas Touka CREsS
(™) L1005 Q=298 m¥h
/ H=487m
Hwmakc| =
/’
HHom | =

~
Eta pump = 57.4 % 8

B Eta pump+motor=45.5 % X
] 1 2 3 a 5 5 7 8 anvh|| o
o)

(o2}

o

(2]

=1

QHom Qmakc 2

Puc. 89 T[lokasaHue QHom, HHom, HMakc n Qmakc
(WebCAPS)
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QHOM u HHOM - HoOMuHanbHas paboyass moyka

Hacocoe u, Kak npaeusio, amo paboyass mo4yka c

cambIM ebicokum KI1/.



HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > lononHuTenbHble hyHKUMM > DYHKLMA OCTaHOBA
HacTpoiiku > [lononHutenbHble dyHKLMKN > OYHKLUS OCTaHoBa
> [laH.xap-K Hac-B.

4. BblbepuTe n 3apavite:

* HomuHanbeHbIn pacxoq QHom

* HomuHanbeHbIN Hanop HHom

* Makcum. Hanop Hmakc

+ Makc. pacxog Qmakc

*  MowH.QO npwu vact.Bpaw.100 %
*  MowH.QO npwn vact.Bpaw.50 %
* HomuHanbHas mMowwHOCTb PHOM.

9.7.40 UcTouH.ynpaB-a (4.3.20)

Puc. 93 WcTtouH.ynpaB-s

OnucaHue

YcTaHoBKa MOXET yNpaBnsATbCs Yepe3 BHELLHIOW LWWHY CBA3M
(onuwms). Cm. paspen 9.8.2 GENIbus.

HononHuTenbHyo nHopmaumio cM. B pasgene 9.8 lNepedaya
OaHHbIX.

MoxHo BbiGupaTb UCTOYHUK ynpasneHusa: CU 352 nnu BHewHee

LUIMHHOE COeauHeHne.

HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > lononHuTenbHble hyHKUMM > DYHKLMA OCTaHOBaA
> VIcTOYH.ynpas-1.

3aBopckasa HacTpomka

McTouHuk ynpasnenns: CU 352.

9.7.41 ®ukc.gaBn.Ha Bxoge (4.3.22)

Puc. 94 ®ukc.nasn.Ha Bxoae

OnucaHue

OanHHas q'.)yHKLWIFl ncnonb3yertcd, TOJIbKO eClnin B CUCTEME He
YCTaHOBNEH AaTHUK OaBneHna Ha Bxoae, Npn 9ToM AaBlieHne Ha
BX0Ae SABMAETCH U3BECTHBLIM N (PUKCUPOBAHHBLIM.

Ecnu B ycTaHOBKe NoBbIWEHUS AaBeHns AaBrieHne Ha BXoae
UKCPOBaHHOE, €ro0 MOXHO BBECTU B JAHHOM OKHE, YTOObI

CU 352 mor onTumuanposaTb NPON3BOAUTENBHOCTb U YNpaBnATb
YCTaHOBKOW.

[nana3oH HacTPOWKKN

MoxHo 3agaBaTb (pMKCUPOBAHHOE AaBMeHUe Ha BXOAe U
aKTUBUPOBATbL/AeaKTUBNPOBaTb PYHKLMIO.

HacTtpoiika yepe3 naHenb ynpaBreHUs

* HacTtponiku > lononHuTenbHble MyHKUUK > OYHKLMUS OCTaHOBA
> dukc.gaBrn.Ha Bxoae.

* Bbibepute: AkTnBmpoBaHo / [leakTMBMpOBaHO.
+ 3apante: Pukc.gasn.Ha BXoae.

3aBoackas HacTpoMka

®YHKUMSA He aKTMBMpPOBaHa.
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9.7.42 OueHka pacxopa (4.3.23)

NOMAHOM QH 5-r0 Nopatka

CTeneHHO; H, (P

MOTepi Hanopa NP HORMAHA MEHON

NaTepn Hanopa

Puc. 95 OueHka pacxoga

OnucaHue

Kak ckasaHo B pasgene 9.7.39 [JaH.xap-k Hac-8 (4.3.19), CU 352
MOXeT ONTUMU3MpoBaTb paboTy CUCTEMbI B COOTBETCTBUM C
KPVBbBIMUN XapakTepUCTUK U AaHHLIMW 3NEeKTPOABUraTens.

B naHHOM AMCNNENHOM OKHE MOXHO BbIGpaTh TUMbl BO3MOXHbIX
xapakTtepucTuk, kotopble CU 352 6yaet ucnonb3oBatb Ans
onTUMM3aunm.

Mpu GonbliOM pacxofe Mexay HarHeTaTenbHbIM hrnaHuem
Hacoca 1 faT4YuMKOM AaBMeHUs MOryT ObiTb 3HAYUTESNbHbIE MOTEPU
Hanopa. MNpuynHol TakMx NoTepb ABNATCA obpaTHbIE KnanaHbl 1
n3rnbel TpybonpoBoaoB. [1na 6onee TOHHOW OLEHKM pacxopa
cucTeMbl HEOBXOOUMO KOMMNEHCUPOBATb PasHULY Mexay
M3MepeHHbIM U aKTUYECKUM Nepenagom AaBneHus B Hacoce.
[ns aToro BBeAMTe NoTepu Hanopa B obpaTHbIX KnanaHax u
n3rnbax TpybonpoBogoB MPM HOMUHANBLHOM pacxode O4HOro
Hacoca.

Avana3oH HacTpomrKu

* nonvHom QH 2-ro nopsgka
* nonvHom QH 5-ro nopsgka
* CreneHHon MHoro4uneH, QP
* [MoTepwn Hanopa

MoxHo ebl6pamb HECKOJILKO MUMNoe Kpuebix

Xapakmepucmuk, nockosbky CU 352 gpopmupyem

oyepédHOCmMb Ha OCHo8e O0CMYIMHbIX OaHHbIX.

HacTpoiika Yyepe3 naHenb ynpaBneHus

* Hactponku > lononHuTenbHble PyHKUMM > DYHKLMUS OCTaHOBA
> OueHka pacxoga.

3aBopckas HacTpoiika
BbI6paHbl BCe MOMMHOMbI.
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9.7.43 Pa6oTta c orpaHuyeH. npou3soaguT-io (4.3.24)

Puc. 96 Pabota c orpaHu4eH. nponsBoauT-to

OnucaHue

[aHHas yHKLUS NO3BONSET OrpaHMYnTb KONMMYECTBO HACOCOB B
akcnnyaTtauuu, a ansa yctaHosok MPC-E - orpaHnunte
3HepronoTpebneHune. OrpaHnyeHne akTUBUPYETCS Yepes
umcpoBon Bxoa.

Ounana3oH HacTpPoMnku

* Hactporika ungposoro Bxoga (9.7.26 Lugpp.exodsi (4.3.7)).

» HacTpoika ungposoro Beixoaa (9.7.31 Lughppossie 8bixo0bl
(4.3.9)).

*  MakcmanbHoe KonnM4yecTBO HAacOCOB B aKcnnyartaumn.
*  MakcumanbHas |'|0Tpe6n;|emas1 MOLLHOCTb.

HacTtpoliika yepe3 naHenb ynpaBrieHUs

* HacTtporiku > lononHuTenbHble yHKUUK > PyHKLMSA ocTaHOBa
> PaboTa ¢ orpaHuyeH. npon3BoanT-to > MNepenTn K HacTp-ke
undp.Bxoaa.

BbibepuTe umdpoBoit Bxoa.

BbibepuTe: PaboTa c orpaHuyeH. Nnpon3BoauT-1o.

© x 2.

Bbibepute: MepeiTn k HacTp-ke Ludp.Bbixoaa.

BbibepuTe umdpoBon Bbixoa.

Bbibepute: PaboTta ¢ orpaHu4eH. Nnpon3BoauT-to.

© x 2.

Bapawite: Kon-Bo 3ageincTB. HacocoB / MNoTpebn. MOLWHOCTb.

NG kODb =

3aBoackas HacTpomka
Lincbposoit Bxoa He BbibpaH (OTKMOYEHO).



9.7.44 ®yHKUUM KOHTpons (4.4)

4.4 - QUHKLHH KOHT,

Puc. 97 ®yHKUMM KOHTpONs

OnucaHue

YcTtaHoBKa nmeeT Habop YHKLUIA, KOTOPbIe MOCTOAHHO
KOHTpOnupytoT paboTy ycTaHOBKM.

OcHoBHasi 3aaada YHKUUIA KOHTPONS - HE JONYCTUTb
NoBPEeXAEHUs1 HACOCOB UMN CUCTEMbI, COEANHEHHON C
YCTaHOBKOW, U3-32 HEUCTPaBHOCTY.

Aunana3oH HacTpomnku

» Bawuma om cyxoeo xo0a (4.4.1)

*  MuH. OaeneHue (4.4.2)

* Makc. dasneHue (4.4.3)

*  BHewH.Heucnp-mb (4.4.4)

* Bbixod 3a npeden 1 (4.4.5 - 4.4.6)

» Pab.moyka eHe pab.duana3oHa (4.4.7)

» Cb6poc OasneHusi (4.4.8)

*  Peaucmpupyemoe 3Ha4eHue (4.4.9)

* HeucnpasHocmb, ocHogHol damyuk (4.4.10).

HacTpoiika yepes naHenb ynpaBneHus
* HacTtponkun > ®yHKLUN KOHTPOnS.

9.7.45 3awmTa ot cyxoro xopna (4.4.1)

Puc. 98 3awwuTta ot cyxoro xoga

OnucaHue

OpHa 13 Hanbonee BaxHbIX (PYHKLMIA KOHTPONS - 3awimTta oT
CyXOro xoga, TaK Kak npu akcnnyataumm Hacoca "BCyXyt" MoryT
6bITb MOBpPEXAEHbI MOALUUMHUKA U YNNIOTHEHWE Bana.

Moatomy Grundfos pekomeHayeT Bcerga Ucnonb3oBaTh 3auTy
OT CyXOro xopa.

¢yHKLl,M$l OCHOBaHa Ha KOHTpOJ1e AaBneHnAa Ha BXxoae Uinn ypoBHA

B BO3MOXHOM pe3epByape nnun Kkonogue Ha CTopoHe BCacbiBaHUA.

MoxHo ncnonb3oBaTtb pene YPOBHA, pene gaBneHuna nnu
aHanoroBble aT4yuku, cCUrHanm3npyrowine o HexeaTke BoAbl Ha
YCTaHOBJIEHHOM YpOBHe.

BblgensioT Tpu pasnuyHbix MeToda onpeaeneHns HexsaTku BoAbl

B YCTaHOBKE:

» C nomouublo perne AaBreHna Ha BcachkiBaloLLeM KOMNekTope
U MOMNMaBKOBOIO BbIKMOYATENs/3IEKTPOAHOTO pene B
pacxofgHom bake. CM. pa3gen 9.7.46 Pene dasneHusi/yposHsi
(4.4.1.1).

* M3mepeHune AaBneHWs Ha BXOA4e BCaCbIBalOLLEro Konmnekropa ¢
MOMOLLIbIO @aHaNoroBoro Aar4yvka gasnexnus. Cm. pasgen
9.7.47 UNsmepeHue dasneHusi Ha exode (4.4.1.2).

* W3mepeHue ypoBHsi B pacxogHOM bake C NOMOLLbIO
aHanoroBoro gatyuka ypoHs. Cm. pasgen 9.7.48 MamepeHue
yposHs 8 bake (4.4.1.3).

HacTtpoiika Yepe3 naHenb ynpaBneHus

* HacTtpoiikun > ®yHkuMM KOHTponsa > 3almTa OT Cyxoro xoaa >
BeibpaTtb meTog.
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9.7.46 Pene paBneHus/ypoBHa (4.4.1.1)

O
O

Puc. 99 Pene paBneHuns/ypoBHS

OnucaHue

JaHHas yHKLMS B NepByIo oYyepeb MCronbayeTcs Ans
YCTaHOBOK MOBbILIEHWS AaBMNeHMs. 3almTa oT Cyxoro xoaa
€030aéTcs ¢ NOMOLLbIO perne AaBMeHUs Ha BcachiBatoLweM
KOINMEKTOpe UMK C NMOMOLLIbIO Pere YPOBHS B pe3epByape Ha
CTOPOHEe BCacbliBaHus.

Ecnu koHTakT pasomkHyT, CU 352 6ynet peructpupoBatb
HexBaTKy BOAbl C 3a4epXXKow okono 5 cekyHa. MoXHO yCcTaHOBUTb
yBeLOMIeHWE: NpeaynpexaeHne nnn aBapuinHbelid curHarn,
OCTaHaBMMBaLMIA HACOCHI.

MOXHO yCTaHOBUTb aBTOMATUYECKUIA U Py4HOW Nnepesanyck
unu cbpoc aBapunHOro curHana.

[Onana3oH HacTponku

» Bbibop undposoro Bxoga Ans MyHKLMK.

+ Peakuus B cnyvae HexBaTku BoAbl: ABapusi + OCTaHOB.

» [epesanyck: PyyH. / ABToO.

HacTpoiika yepe3 naHenb ynpaBneHus

* HacTtpoinku > ®yHKUMM KOHTponsa > 3awmTa oT Cyxoro xoaa >
Pene naBneHusi/ypoBHs > NepeiTu kK HacTp-ke UMdp.Bxoaa.
MosiButcs okHo Ljugpp.exodbi (4.3.7).

YctaHoBUTe BXOA ANSA 3aWUThl OT CyXOro Xoaa.
.

BbibepuTe:

MpenynpexaeHune / ABapus + 0CTaHOB.

* PyuyH. / ABTO.

wn =

3aBopckasa HacTpomka

HacTpovikn BbINOMHAIOTCSA B MacTepe nycka v 3aBUCST OT obnactu
NPUMEHEHUSI.
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9.7.47 U3amepeHue paBneHus Ha Bxoae (4.4.1.2)

. dl
FIJ4H.

Puc. 100 V3mepeHue gaBneHus Ha Bxoae

OnucaHue

3awuTa ot CyXoro xoga obecneymBaeTCsi C MOMOLLbIO AaTyuka
AaBleHua ona nsmepeHusa gaBneHna Ha Bxoae.

MOoXHO ycTaHOBUTb Ba YPOBHS:

» [pepynpexpaeHue

* ABapus + OCTaHOB.

MOXHO yCTaHOBUTb aBTOMAaTUYECKUIA UNN PyYHOW Nepesanyck

unu cbpoc aBapunHOro curHana.

[rana3oH HacTPOWKKN

* Bblbop aHanoroBoro Bxoga Ans yHKUMK.

* YpoBeHb faBneHusi Ha Bxoae, Koraa nosiBuTcs
npegynpexanexHuve.

« [laBneHune Ha Bxode, Korga nosiBUTCA aBapunHbIA cUrHan +
OCTaHOB.

* [epesanyck: ABTO / PyyH.

HacTtpoiika yepe3 naHenb ynpaeneHus

* HacTtpoinku > PyHKUMM KOHTpONs > 3almTa OT Cyxoro xoaa >
M3mepeHne faBneHunst Ha Bxoge> epenTu K HacTp-ke
aHanor.exoga.

MosBuTCHA OKHO AHasnozosble 8xo0bl (4.3.8).

BbibepuTe: [JaBneHvne Ha Bxoae.
.

BbibepuTte: AKTUBMPOBAHO.
BbibepuTte 1 3apaiiTte ypoBeHb:
MpenynpexaeHue.

* ABapus + OCTaHOB.

5. Bbibepute cbpoc: ABTO / PyyH.

i

Ecnu o0uH u3 ypoeHel He mpebyemcsi, 3Ha4yeHue

YpOeHs G0JKHO 6bimb MUHUMANIbHBIM
YkasaHve

nokasaHuem damyuka 0aesieHUs1 Ha exode.
Takum o6pa3om hyHKUUSI OMKIJIIOYaemcs.
3aBoackas HacTpoKka

HacTpoliku BbINOMHAIOTCA B MacTtepe nycka 1 3aBUCAT OT obnactu
NpUMEeHeHNA.



9.7.48 U3amepeHune ypoBHs B 6ake (4.4.1.3)

9.7.49 MuH. paBneHue (4.4.2)

Puc. 101 W3mepeHue ypoBHs B Hake

OnucaHue

3awmra ot cyxoro xoga obecrnedyvnBaeTcs ¢ NOMOLLbIO AaTymka
YPOBHSI, KOTOPbI M3MEPSIET YPOBEHb B pe3epByape Ha CTOpoHe
BCaCbIBaHWS.

MoOXHO yCcTaHOBUTb [iBa YPOBHS:

» [lpepnynpexaexve

* ABapus + OCTaHOB.

MOXHO yCTaHOBUTb aBTOMATUYECKUIA UM PyYHOW Nepesanyck

unu cbpoc aBapunHOro curHana.

[Onana3oH HacTpounku

» Bbibop aHanoroBoro Bxoaa Ans yHKLMK.

*  YpoBeHb XUOKOCTU, MPU KOTOPOM MOSABASIETCA
npeaynpexaeHuve.

*  YpOBeHb XWOKOCTU, Bbi3biBaOLLMIA aBapUAHBIN CUrHan +
OCTaHOB.

* [epesanyck: Py4yHON nnu aBTOMatnyeckum.

HacTpoiika yepe3 naHenb ynpaBneHus

* HacTtpoinkun > ®yHKUMM KOHTponsa > 3awmTa oT Cyxoro xoaa >
N3mepeHue ypoBHs B Bake > [NepeinTu k HacTp-ke
aHanor.exoga.

MosBnTCcA okHO AHasnozoebie 8x00bi (4.3.8).

YcTtaHoBuTe Bxof Ha "YpoBeHb B H6ake,BcachiB.".

©.

BbibepuTe: AKTMBMPOBAHO.

o n -~

BbibepuTte n 3agante ypoBeHb:
MpenynpexaeHue.
+ ABapus + oCTaHoB.

5. Bbibepute cbpoc: ABTo / PyyH.

3aBopckas HacTpouMka
dyHKUMA He akTUBMpOBaHA.

Puc. 102 MuH. paBneHue

OnucaHue

[laBneHve HarHeTaHus KOHTPONMPYETCs, ecnv 06nacTbio
NpUMEHEHUs ABNSETCSA NOBbILeHVe AaBneHusi. Bo Bcex
oCTanbHbIX 06MacTAX NPUMEHEHUSI KOHTPONMUPYETCA AaBrneHue B
cucteme. CU 352 pearuvpyer, korga 3a onpefenéHHbli nepuog
BPEMEHU JaBneHne CTaHOBUTCA HUXe 3a4aHHOr0 MUHUMYMa.
Ecnn Heo6xoanMMo curHanuampoBaTb O HEUCNPaBHOCTK, Koraa
[aBrneHne Ha BbIXO4e CTaHOBUTCS HUXE YCTaHOBMNEHHOro
MUWHMMarbHOTO AaBNeHUsi, MMHUMaribHOe AaBrneHNne MOXHO
KOHTpONMpoBaThb.

MOXHO yCTaHOBUTL yBEAOMIEHUE: NpeaynpexaeHne unm
aBapuiiHbINA CUrHan, OCTaHaBMMBaIOLLMIN Hacockl. OTO BaXHO Ans
YCTaHOBOK, UCMOSb3yEMbIX B CCTEME OPOLLUEHUS, B KOTOPOW
OYeHb HU3KOE AaBfieHNe HarHeTaHus MOXeT ObITb BbI3BAHO
paspblBOM TPyObl, @, cCrefoBaTenbHO, Ype3MepHO BbICOKUM
noTpebneHvem 1 o4eHb HU3KMM NPOTUBOAABIEHMEM. B Takux
cnyyasix xenaTenibHO, YTOGbl cMCTeMa ocTaHaBnMBanach, u
nosiBNSNcs aBapuiHblii curHan. Takas cutyaumst Tpebyet
py4Horo cbpoca aBapuiHbIX CUrHAsOB.

MOXXHO HacTpoWTb OTCPOYKY MycKa, YTOObl B yCTaHOBKE Oblno
c034aHo AaBneHve nepen akTuBaunein yHKUMK. MoxHO Takxe
YyCTAHOBMUTb 3a4€PXKKY NO BPEMEHU, T.€. onpeaenuTb, Kak 4onro
[aBrieHne HarHeTaHns MOXET OCTaBaTbCs HWXe YCTaHOBIIEHHOIO
MWHUManbHOro AaBneHus 40 aKkTUBauuvM aBapuMnHOro curHana.

[nana3oH HacTpPOWKKN

*  MwuHMManbHbIVi YPOBEHb AaBMeHNUs B AnanasoHe OCHOBHOMO
naryuvka.

* AKTUBMpOBaHWE OCTaHOBA, KOra AaBfeHne nagaer HUxe
MUHMMarnbHOIO 3HAYeHMS.

» 3anasgbiBaHue OyHKLMW NpU NycKe.
» 3anasgbiBaHue yHKLMM BO BpeMs paboThi.

HacTtpowka yepe3 naHenb ynpaBneHusA

HacTtpovikn > ®yHkuMM KOHTpons > MuH. faBneHune >
AKTUBMPOBAHO.

BbibepuTe 1 3agante: MuH. faBneHue.

BbibepuTe: ABapusa + 0CTaHOB NPy MUH.OABNEHUN.
3apanTe:

3anaspgbiBaHue pyHKUMM Npy nycke

+ 3anasgbiBaHve yHKLMUM BO BpeMsi paboTbl.

@ N =

3aBoackaa HacTpouka
®YHKUMSA He aKTMBMPOBaHa.
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9.7.50 Makc. naBneHue (4.4.3)

16063

Puc. 103 Makc. naBneHue

OnucaHue

[laBneHune HarHeTaHusi KOHTPONUPYETCs, ecnv 06nacTbio
NpYMeHeHus SBNseTcs NnoBblleHne aaeneHus. Bo Bcex
ocTanbHbIX 06nacTax NpUMeHeHNs KOHTPONUPYEeTCs AaBneHne B
cucteme. CU 352 pearnpyert, ecnv gaBneHne CTaHOBUTCS Bbille
3ajaHHOro Makcumyma.

B HEKOTOpbIX yCTaHOBKax CIMLIKOM BbICOKOE JaBneHue
HarHeTaHWsi MOXeT CTaTb NPUYMHON NOBPEXAEHUS.

MoaTtomy, ecnu gaeneHve GyaeT CIUWKOM BbICOKUM, MOXET
BO3HUKHYTb HEOBXOAUMOCTb Ha KOPOTKOE BPeMsi OCTaHOBUTL BCe
Hacocbl.

MoxHo Takxe 3aaaTb aBTOMATUYECKUIA Nepesanyck yCTaHOBKM
rocne Toro, kak faBneHune ynagét Huxe MakCMManbHOro YPOBHS,
UMK YCTaHOBUTL PYYHOI Nepesarnyck cuctemel. MNepesanyck 6yaet
OCYLLECTBNSAETCS C YCTaHOBIIEHHON 3aePXKKOWA.

Cwm. pasgen 9.7.13 MuH. epems mexdy rnyckom/ocmaHo8oM
(4.2.1).

Avana3oH HacTpomrKu

* MakcumaneHbIv YpoOB€eHb AaBlieHnd B gnana3oHe OCHOBHOIo
AaTtyuka.

* Py4Hol nnu aBTOMatmyecknii nepesanyck.

HacTtpoiika yepe3 naHenb ynpaBneHus

* Hactpornkn > ®dyHkumm KoHTpOnsa > Makc. AaBneHune >
AKTMBMPOBAHO.

4. 3apante: Makc. naBneHue.

5. Bbibepute cbpoc: ABTO / PyuH..
3aBoAckasi HacTponka

dyHKUMA He akTUBMpOBaHa.
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9.7.51 BHewH.Heucnp-Tb (4.4.4)

3 fabaTH Ha

Puc. 104 BHelwwH.Hencnp-Tb

OnucaHue

®yHKUMA ncnonbayetcs, ecnu yctporctso CU 352 gomxHo
nonyyaTtb CUrHamn o HEMCNPaBHOCTM OT BHELLUHEro KOHTaKTa.

B cnyyae BHelwwHew HencnpasHoctn CU 352 naét npepynpex-
[aowmn unu asapuiHeln curqan. B cnyyae asapuun cuctema
nepexoauT B Apyrov pexum pabotbl, Hanpumep "OcTaHoB".

[nana3oH HacTpPOWKKN
* Bbibop uudposoro Bxopa Ans yHKUMK.

* HacTpolika 3agepku No BpeMeHN ¢ MOMeHTa 3aMblKaHusi
KOHTakTa o peakumn CU 352.

* Peakuus B cnyyae BHeELIHEN HEUCNPABHOCTY:
MpenynpexaeHne unu aBapuiiHbIA CUTHaN u Nnepexon Ha
APYron pexum paboThbl.

* [lepesanyck nocne aBapuun: Py4Hon nnn aBTomaTuyeckui.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > ®yHKUMM KOHTpONS > BHewwH.Hencnp-Tb >
MepenTun Kk HacTp-ke undp.sxoaa.

MosiBuTCH OKHO LJuchp.8xolbi (4.3.7).

YcTaHoBUTE BXOA Ha "BHeLWHAA HencnpaBHOCTL".

.

Bapavite: 3anasg-e nHamkal. Heucnp..

Ecnu B cny4ae BHelHen HencnpaBHOCTU TpebyeTcst TONbKO
npeaynpexaatowun curHan, seidepute "lMpegynpexgeHue”.
Ecnun yctaHoBKa gomkHa gaTb aBapuyHbIN CUrHan u
nepeknYNTbLCA Ha APYron pexunm paboTbl B Cryyae BHELLHEN
HeuncnpasBHOCTU, BbibepuTe pexunm paboTtbl "PyyH." "ABTO".

© N

3aBoAckaa HacTpouka

®PyHKLMA HEe akTMBUPOBaHa. Ecnu dyHKUUSA akTMBUpOBaHa, Ha
npoun3BoACTBe GbINKU yCTaHOBMEHbI CredytoLimMe 3HaYeHNs:

+ 3agepxka no BpeMeHun: 5 cekyHA.
» Pexum pabotbl B cnyyae aBapun: OcTaHoB.
* [lepesanyck: PyyH.



9.7.52 Bbixop 3a npegen 1 (4.4.5 - 4.4.6)

-4
HRLIN

Puc. 105 Bebixop 3a npegen 1

Onucanue

C nomoubto fgaHHon dyHkunmn CU 352 moxeT KOHTponvpoBaTb
yCTaHOBMEHHbIE Npefernbl aHanoroBblX 3Ha4YeHWUN.

Brnok ynpaBneHus pearnpyet B criyyae npeBbILLEHUSA
npenenbHbIX 3HaYeHnn. Kaxapln npegen Moxet 6biTb
MaKCUMarnbHbIM UMM MUHUMAIbHBIM 3HaYeHnem. [ing kaxagoro
KOHTPONMpPyeMoro 3Ha4yeHns HeobxoaMmo onpeaennTb YpoBeHb
NosiIBMEeHNst NPeAynpexaeHns N ypoBeHb aBapuMInHOro curHana.
JaHHas dyHKLMS No3BONsEeT OAHOBPEMEHHO KOHTPONMPOBaTh
ABe pasnMnyHbIX TOYKM B HACOCHON cucteme. Hanpumep,

JAaBrneHue B Touke Bogopasbopa 1 AaBfieHne HarHeTaHusi Hacoca.

OTO MCKNoYaeT BO3SMOXHOCTb TOrO, YTO AaBMIEHNe HarHeTaHus
[OCTUTHET KPUTUYECKOW OTMETKH.

Ecnu paBneHune npesbilaeT npeaenbHoe 3HavyeHne
npepynpexaeHns, NosBnseTca npeaynpexaarLumin curHan.
Ecnu paBneHue npesbilaeT npeaenbHoe 3HavyeHve Ans
aBapuHOro curHana, Hacocbl OCTaHaBNMBaOTCS.

MOXHO yCTaHOBUTb 3a4epPXKy N0 BPEMEHU MeXAY MOMEHTOM
obHapyXeHWs NpeBbILLEHUst NpeaenbHOro 3HavYeHns u
BKITIOYEHNEM Npeaynpexaatowero unum asapumnHoro curHana.
MoxHO ycTaHOBUTb 3afepxKy cbpoca npeaynpexaatoLiero unm
aBapuMHOro curHana.

MpeaynpexaeHne MoxeT 6biTb COPOLLEHO aBTOMATUYeCKn nnm
BPY4HYIO.

MOXHO yCTaHOBUTb aBTOMATUYECKUIA UM PyYHOW nepesanyck

CUCTeMbl nocrne aBapun nnu py‘-lHOl7I pooc aBapuMHOro curHana.

Mepesanyck MOXEeT OCYLLECTBIISETCS C YyCTAaHOBINEHHOM
3agepkkoi. MOXHO Takke HacTPOMTb OTCPOYKY Mycka, YTobbl
yCTaHOBKa [OCTUINA YCTONYMBOrO COCTOSIHUS [10 aKTUBaLMK

DYHKLUN.

[Onana3oH HacTpouKu

+ Bbibop aHanoroBoro Bxoga Ans MyHKLWK

* BXOAHOEe 3HauyeHus, noanexatiee KOHTPOIo
* TUN NpeAenbHoro 3HavyeHns (MnH./mMakc.)

s npeaen npenynpexaeHus

* npeaen aBapuMnHOro curHana.

HacTpoiika yepe3 naHenb ynpaBneHus

AHanozoenle 8xo0bl 00/MKHbI 6bIMb NPaguUJIbHO

HacmpoeHb! neped akmueupogaHuem d)yHKuuu.

CMm. pa3den 9.7.28 AHanozoebie 8x00bi (4.3.8).

* HacTtpoiku > ®yHkuMmM KoHTponsa > Beixoa 3a npegen 1/
Bbixop 3a npegen 2 > NepelT kK HacTp-ke aHan.sxoaa.

1. BbibepuTe aHanorosbIn BXoA.

2. Bblbepute: BBectu KOHTponupyemMmoe 3HavyeHue.
MosiBuTCs okHo 4.3.8.1.1.

3. Brbibepute BXOA.

.

YcTaHOBUTE MUHMManNbHOE ¥ MakcMMarnbHOe 3Ha4yeHve Ans
AaTyuka.

© x2.

BbibepuTe: BBeCTU KOHTpONUpyemoe 3Ha4veHue.
BbibepuTte BXx0A.

©.

ok

© N

10. BbibepurTe:

*  MuH.npegen / Makc.npegen.

+ 3apaTb 3anasfbiBaHus.

1. ©.

12.Bbibepure:

» 3apaTb npegen npeaynpexaeHus
*  AKTMBUPOBaHO.

13. 3apgaiite npegen.

14.Bbibepute cbpoc: ABTO / PyyH.
15. ©.

16. Bbibepure:

+ 3apaTb npegen aBapuiH.curHana
*  AKTMBUPOBaHO.

17.3apanTte npegen.

18. Bbibepute cbpoc: ABTO / PyyH..
19. .

20.BbibepuTte: AKTMBNPOBaHO.

3aBoAckaa HacTpouka
®YHKUMSA He aKTMBUPOBaHa.

9.7.53 Pa6.T1o4ka BHe pab.anana3soHa (4.4.7)

Puc. 106 Pab6.Toyka BHe pab.gmanasoHa

OnucaHue

[aHHas dyHKUMA gaéTt npegynpeauTenbHblA CUTHanM, ecnu
paboyasn Touka Hacoca BbIXOAUT 3a npeaerbl onpeaenéHHoro
OuwanasoHa. Hanpumep, ecnv gaBneHue Ha BXOAE CTaHOBUTCSA
HUXE MUHUMarbHOro AOMYyCTUMOrO 3Ha4YEHUS], YTO MOXET
NPUBECTU K KaBUTaLMM HACOCOB HEKOTOPbIX TUMOB.
Mpenynpexaalmii curHan nosiBNsSieTCst C yCTaHOBNEHHOW
3aAepXKko. MOXHO yCTaHOBUTb aBTOMaTUYECKUI UNN PYYHON
cbpoc npegynpexpatollero curHana B cnyvae, korga paboyas
TOuKka BO3BpaLlaeTCsl B YCTAHOBMEHHbIN paboynin guanasoH.
Kpome Toro, MOXXHO yCTaHOBUTb aKTMBU3aLMIO PENENHOro BbiXxoaa
npv NOSIBNEHUUN NpeaynpexaeHuns Unv ero oTKMYeHne nocne
cbpoca npegynpexaarLlero curHana.

®yHKUMA TpebyeT KOHTPONSA AaBNEHUsS HarHeTaHWsa U AaBrneHus
Ha BXoAe (M3MEepPEHHOro UM HaCTPOEHHOrO) UK nepenaja
[aBneHus B Hacocax, a Takke Hannumsa B CU 352 goctoBepHbIX
OaHHbIX Hacoca nnM6o n3 GSC-gaina, NM6o BBEAEHHbIX
BPYYHYIO.

Cwm. pasgen 9.7.39 [aH.xap-k Hac-8 (4.3.19).

[nana3oH HacTPOWKKN
* HacTpolika py4yHoro unv aBTromartumyeckoro cbpoca.
* BbicTaBneHue 3anasgbiBaHUA NpeaynpexaeHus.

HacTtpoiika 4epe3 naHenb ynpaBreHUs

* Hactpoiiku > ®yHKUMM KOHTpons > Pab.To4ka BHe
pa6.gmanasoHa > PyyH. / ABTo > 3agaTb 3anasgbiBaHune
npegynpex-us.

3aBoackas HacTpouka

®YHKUMSA He aKTMBUPOBaHa.
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9.7.54 Copoc paBneHus (4.4.8)

JaEN=HNE

[faEnzHAE E ©

0eap
0fap

Puc. 107 C6poc agaBneHus

OnucaHue

OcHoBHas 3agaya JaHHOW (PYHKLMWN - CHU3UTb AaBlneHne B
MarmcTpanu OTKpbITUEM 3M1EKTPOMAarHUTHOrO KranaHa B TOM
cnyyae, ecnu gaBrieHne npesbillaeT YCTaHOBMNEHHbIN Npeaern.
Ecnun 3a onpeaenéHHbIn Nnepuog AaBneHne He ynager,
3MNEeKTPOMarHUTHbIN KnanaH 3akpoeTcsl U NosiBUTCS
npeaynpexaaroLwWwmnn curHan.

: ONeKTPOMarHUTHbIN KrnanaH OTKpbIBaeTCs.
: ONeKTPOMarHUTHbIN KnanaH 3akpbiBaeTcs.
: ONeKTPOMarHUTHbIN KnanaH OTKpbIBaeTCs.
: I'Ipe,u,ynpe)oq:l,eHme aKTMBUPOBAHO.

: ONeKTPOMarHUTHbIN KnanaH 3akpbiBaeTcs,
n npeapynpexaeHue C6paCbIBaeTCﬂ.

a B~ WON =

Ploerl ) 1 2 3 45

[NaeneHune T

OTKPbLITUS [nanasoH
knanaHal_____/_i_______\ ] Ny

P

Bpenﬂ [cek]

[laBneHne oTkpbLITUS 3anasgsiBaHue

KnanaHa MuHycC avanasoH MPEAynpexaeHna

TMO3 9206 3607

Puc. 108 C6poc aaBneHus

Avana3oH HacTpoMrKu

* HacTpowka ungpoBoro Bbixoaa.

+ BbicTaBneHue faBneHns Ansi KOHTpons.

+ BbicTaBneHne faBneHus OTKpPbITUSA KnanaHa.

+ BbicTaBneHue grManasoHa AN AaBneHUs OTKPbITUS KnanaHa.
* HacTpoiika npegynpexaeHns Unn aBapuMmnHoro curHana.

HacTtpownka yepe3 naHenb ynpaBneHus

HacTtpoiku > ®dyHkumm koHTpons > CH6poc aasneHus >
MepenTn K HacTp-ke undp.ebixoaa.

BbibepuTe LMppOoBOI BbIXOA.
BbibepuTte: Copoc gaBneHus.
©x2.

BbibepuTe:

KoHTponvpyemoe faBneHue

» [aBneHue HarHeTaHus, [laBrneHne B cucteme / BHelwHee
naBreHuve.

5. 6.
6. BbibepuTe n 3apante:

A e

i ,D,aBJ'IeHVIe OTKPbITUA KNnanaHa
° ,Elmanas., 0aBI.OTKP-A KlanaHa.

7. Bbibepute: MNMpeaynpexaeHve> [leakTnBuposaHo /
AKTMBMPOBAHO.
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8. 3apainiTe: 3anasabiBaHue.
(BbicTaBnseTcs, TONbKO eCnu NpeaynpexaexHue
aKTMBMPOBAaHO.)

9. BbibepuTte: AKTMBMPOBAHO.

3aBoAckaa HacTpouka
®yHKUMA He akTUBMpOBaHa.

9.7.55 Peructpupyemoe 3HaueHue (4.4.9)

Puc. 109 Peructprpyemoe 3HavyeHune

OnucaHue

BbibepuTe 3HaueHus ansa permcTpauumn n konnyecTso 3abopa
obpasuos B Yyac. OTob6pasnTcsa CyMMapHbI MPOMEXYTOK
BpemeHu. [ocne 3aBepLUeHNsa NPOMEeXyTKa BpeMeHU cTapble
3apervcTpupoBaHHble AaHHble ByayT yaaneHsl; NoBepx HUXx byayT
3anucaHbl HOBblE JaHHbIe.

Pernctpupyembie BENU4YUHbI

* PacueTtHbIn pacxon
(TonbKO MpuK Hanu4nM pacxogomepa)

* YacTt.Bpaw.Hac.
* Peryn.nepem-s
* YcTaH. 3HayeHne

* [loTpebn. MmowHOCTb
(yctaHoBku MPC-E)

» [aBneHve Ha Bxoae

(Npu Hanuune AaTyvKa OaBneHNs Ha BXoae).
[Anana3oH HacTpourku
Kon-Bo npo6 B vac: 1-3600.

HacTtpowka 4yepe3 naHenb ynpaBneHus

* HacTtpoiiku > ®yHkuumn KoHTponsa > Pernctpupyemoe
3HayeHue.

1. 3apaiite: Kon-Bo npo6 B 4ac.
2. BblbepuTe 3HauYeHUs ans perncrpauuu.



9.7.56 HeucnpaBHOCTb, OCHOBHOM AgaT4yukK (4.4.10)

O
O
O
O
O
O

O

Puc. 110 HeucnpaBHOCTb, OCHOBHOM aTumMK

OnucaHue

MoxHo 3agaTb peakumno yCTaHOBKM Ha OTKa3 OCHOBHOIO gat4yuka.

Ovnana3oH HacTPOMKK

OcTtaHoB (6e3 3agepxkn)
OcTaHoB (C 3a4epKKoW)
Mun.

Makec.

Onp.nonb3-em
Pab6.pex."Local"(nokanbH)
Pabota B aBap.pexume
C6poc: PyyHon / ABTo.

HacTpoiika Yyepe3 naHenb ynpasneHus

HacTtporiku > ®yHKLMM KOHTpONSA > HencnpaBHOCTb, OCHOBHOW
AaTyuk.

BbiGepute peakumio yCTaHOBKM Ha HEUCNPaBHOCTb OCHOBHOMO
nartyuka.

BbibepuTte cbpoc: ABTO / PyyH.

9.7.57 ®yHkuum CU 352 (4.5)

Puc. 111 ®yHkunm CU 352

OnucaHue

BbInonHuTe OCHOBHbIE HAcTpoWkK 6noka ynpaeneHus CU 352 B
NOAMEHIO.

Ons CU 352 6onblUMHCTBO 3HAYEeHUN yxxe Bbinu 3agaHbl Npu
cbopke, unu GbINn ycTaHOBMEHbI NPY NycKe B 3KCNyaTauuio,
1 06bI4HO OCTarTCs 63 UBMEHEHUIA.

Pabouni 53bik (aHIMUACKUIA) MOXET ObITb aKTUBUPOBAH ANS
pabounx npoueccoB. Ecnu Ha KHOMKW He HaXXnMalioT B Te4eHue
15 MVHYT, OKHO BO3BpaLLaeTcs K A3blKy, BbIOpaHHOMY npu nycke
UINW 93bIKY, YCTAHOBINIEHHOMY B 53biK OKOH (4.5.1).

Ecnu s3bik eblbpaH, ¢ npasoli cMopoHbI om

eepxHell CMPOKU 8CcexX OKOH rosiesisiemcsi

coomeemcmeyroujuii cuMeos /.
[Onana3oH HaCTPOMKMN
» AktuBaums paboyero s3blka, aHrMUACKOrO.

» [loBTOpHas akTMBauUWsa MacTepa nycka.
(Mocne nycka macTep He akTUBEH.)

* Bbibop A3blka OKOH.

*  Bbibop egnHuy oTobpaxeHusa gaHHbIX.

* HacTpowka gatbl 1 BpeMeHu.

* Bbibop napons ans mexio "Pa6oTa" n "HacTtponkn".

* HacTtpoiika cBA3n Yyepes nokaneHyto cetb Ethernet.

* BebicTaBneHune Homepa GENIbus.

*  CuuTbiBaHME COCTOSIHMSA NPOrPaMMHOro obecneveHums.
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9.7.58 A3bik okoH (4.5.1)

OnucaHue

30ecb MOXHO BbIOpaTh eAnHNLI U3MEPEHUST Pa3NUYHBIX

napameTpoB.

Buibepute Mexay eamHuuamu cuctembl CU 1 eamHmuamu
aHIMNICKON cucTeMbl Mep. [Ans oTaenbHbIX NapaMeTpoB MOXHO

Takxe BblOpaTh Apyrue eauHuLbl U3MepeHMs.
O Ouana3oH HacTPOMKu
|
E OCHOBHbIe
0 Nanamer HacTpounku Bo3MOXHbIe
. P P AHrn.cuct. €AvHUALBI
O cu ouet.
| mMep
!
0O hynT/ klMa, MMa, m6ap,
0 [aBnexune 6ap ‘B y . 6ap, M, yHT/KB.
.oronm .
E O10AM
0 Mepenaa cpyHT/ klMa, MMa, mbap,
M . 6ap, M, PyHT/KB.
OaBneHus KB.AOMM oMM
Puc. 112 A3sbik OKOH A _
Hanop M dyT M, CM, YT, AONM
Onucanue YpoBeHb M byt M, CM, YT, AONM
3aech BbibupaeTcs a3blk Anga gucnnes CU 352. M3/c, M3/H, nlc,
[InanasoH HacTpoiKkM Pacxog mM3/4  rannoH/mMuH rannogoa/MMH, ﬂg,q3/
*  AHrnuinckumn c, Apa°/MuH, apa°/y
+ Hemeuxuii O6bEM M3 rannoH n, M3, rannoH, ﬂp,J:l,.3
. Br-yac/m3, Br-vac/
»  [Hatckni
" . rannox, Br-vac/
. CcrnaHCcKui
KransoH,
. DUHCKMI YoenbHoe KBT-3 Bt-yac/ BpUTaHGKX
. 3HepronoTp-e yac/m rannoH
. ¢paHLl,y3CKVIVI TennoBbIX eJJ,VIHVILl,/
. Tpeveckuii rannoH, n.c.-vyac/
. rannox
*  WTanbaHckumn
. Temnepatypa °C °F K, °C, °F
» TonnaHackui o
. epena
* Tonbckun penan K K K
. TemnepaTyp
) nOpTyr?anKMM MouiHocTb kBT n.c. BT, kBT, MBT, n.c.
) EJyCCKMM . kBT-yac, MBT1-yac,
* UiBeacknun BpuTtaHckasn
«  KuTaiickuit SHeprus KBT-vac  KkBT-vac Tennosas eauHMLa,
»  Kopewckun N.c.-4ac

*  AnoHckun

. Ecnu eduHuubl usmepeHusi usmeHeHbl us CH e
* Yewckun u P

. aHesn. ed. unu Haobopom, ece crneyuasibHO
+ Typeuknit
ycmaHaesiueaemMbie napaMempbl MEHSIIOMCS Ha
* BeHrepckuin
» bonrapckun.

coomeemcmeyroujue OCHO8HbIE Hacmpofmu.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

HacTtpownka yepe3 naHenb ynpaBneHus + Hactpoiku > dyHkumm CU 352 > EguHuLb.
* Hacrporikn > ®yHkuum CU 352. 3apaiiTe CTaHAApTHYIO EANHULY M3MEpeHus, napameTp
3aBoackas HacTpoiika n3mepeHus u cnew. eanHuubl. CM. npumep Ha puc. 114.

A3bIK OKOH - @aHrMUNCKUN. MOXHO M3MEHUTbL BO BpeMSs nycka.

9.7.59 EanHuubI (4.5.2)

[LOE]
T Gap
fap

Il

Hanop

Puc. 114 Tlpumep BbIGOpa eanHuL M3MepeHus

3aBoackaa HacTpouka

HacTpoliku BbINOMHAIOTCA B MacTepe nycka u 3aBucaT oT obnactu
NPUMEHEHUS.

Puc. 113 EaunHuubl
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9.7.60 [lata n Bpems (4.5.3) 9.7.61 Napons (4.5.4)

- AaTa HBpEMA

Puc. 115 [ata v Bpewms Puc. 116 MMaponsb
OnucaHune OnucaHue
MoxHo ycTaHOBUTb AaTy U BpeMs, a Takke crnocob mx HocTtyn k meHto "PaboTta" n "HacTponku" MOXHO orpaHnyunTb,
oToOpaxeHNs B OKHe. yCcTaHOBMB Naponb. [pu orpaHnyYeHHOM AOCTyne NpoCMOTpPeTb
B yacax nmeeTcsi BCTPOEHHbIV NepesapsikaeMblil UICTOYHUK UM N3MEHUTL Kakne-nmbo napameTpsbl B AaHHbLIX MEHIO
HanpshkeHWsi, KOTOpbIN NoAaéT NUTaHNWe K Yacam B TeYeHne HEBO3MOXHO.
20 fHel B TOM cryyae, ecniv nuTaHne yCTaHOBKU NPepBaHo. Mapornb AOoMKEH COCTOSTh U3 YeTbIpex UmMdp 1 MoxXeT
Ecnu k yacam He noctynaet HanpsikeHue 6onblie 20 gHew, NPUMEHSITLCS K 06ONM MEHIO.
Aaty n Bpemsi Heobxoanmo byaeT ycTaHOBUTbL CHOBA. Ecnu ebi 3a6binu naponu, o6pamumecs &
[Onana3oH HacTpouku komnaHuro Grundfos.

[laTy MOXHO yCTaHOBMWTb CriegyowmmM 06pas3om: AeHb, Mecsy u
rod. Bpems MOXHO ycTaHOBUTbL MO 24-4acoBOW LWKane ¢
oTOoGpaeHMeM 4YacoB U MUHYT.

34ecb MOXHO BblGpaTh 0AUH U3 TPEX hbopMaToB.

HacTtpoiika yepe3 naHenb ynpaBreHUs
* HacTtponiku > ®dyHkummn CU 352 > MNaponb.
1. BblbepuTe naponb Ans akTUBaUuu.
2. Bblbepute: BBegute naponb.
Mpumep dhopmata MwvraeT nepBbIii CUMBOS Napons.
3. Bbibepute cumson.
MwuraeT BTOpOW CMMBOM Napons.

2005-09-27 13:49
27-09-2005 13:49 4
9/27/2005 1:49pm

Ons akTMBauUMK Apyroro naponsi NOBTOPUTE 3T LIaru.

3aBoackas HacTpoMka

MoxHo Takxe BblOpaTh, Kakon AeHb Hegenu byaeTt nepebiM: O6a naponsi oTkno4YeHbl. Ecrnn naponb akTMBMpOBaH, TO Ha
BOCKpeCeHbe UMK NoHeAernbHUK. 3aBoge OH Obln ycTaHoBMNEH Kak "1234".

HacTpoiika yepes naHenb ynpaBneHus

» Hactpoikn > ®yHkummn CU 352 > lata n Bpewms.

BbibepuTte 1 3apanTe:

HeHb, Mecsau, loa, Yackl, MUHYTHI.

Bbibepute hopmar.

BbibepuTte "Bockp." unu "noHed." kak "MepBbii AeHb Heaenn".

A .

3aBoAckasi HacTpouka
MecTHOe Bpems.

Ecnu kK ycmaHoeKe He nodaeasiochb HanpspKkeHue
6osbwe 20 dHeli c MOMeHMa ebigo3a ¢ 3a800a,
Yacbl MO2ym 8epHymbCs K nepeoHayasibHbIM
Hacmpolikam: 01-01-2005 0:00.

.
_ B xode HacmpoUuku ycmaHoeku moenu

usmMeHumbcsi ama u epemMsi.

Aemomamu4eckoz2o nepexoda Ha JilemHee usnau
3UMHee epeMsi Hem.

Pycckun (RU)
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9.7.62 Ethernet (4.5.5)

- Ethermet

Puc. 117 Ethernet

OnucaHue

Bnok CU 352 o6opynoBaH ceTbto Ethernet ansa coeguHeHus ¢
KOMMbIOTEPOM, HanpsiMmyto Unu vyepes Internet.
Cwm. Takxe pasgen 9.8.1 Ethernet.

9.7.63 Homep wuHbl GENIbus (4.5.6)

OMEP WHHR GERIDUS

Puc. 118 Howmep wuHbl GENIbus

OnucaHue

CU 352 moxeT 6bITb CBA3aH C BHELUHUMUN YCTPOWCTBaMM Yepes
nHTepdenc RS-485 (onuwms). bonee nogpobHo cm. puc. 120 un
pasgen 9.8.2 GENIbus.

CBs3b OCYLLECTBNAETCS B COOTBETCTBMM C MPOTOKOMOM LUNHbI
cBa3u Grundfos, GENIbus, n no3BonsieT KOHTaKTUpOBaTb C
cucTemon gucnetyepusaunm MHXeHepHoro obopyaoBaHus
3[aHUSA UNN JPYron BHELUHEN CUCTEMON ynpaBsreHus.

Pabouyve napameTpbl, Takue Kak ycTaHOBMEHHOe 3HavyeHne 1
pexuMm paboTbl, MOXHO YCTaHOBWTb NOCPEACTBOM CUrHana LUMHbI
cBa3n. Kpome Ttoro, ¢ CU 352 MOXHO CUMTbIBaTb COCTOSIHNE
BaXKHbIX NApamMeTpoB, Taknx Kak hakTuyeckoe 3HaveHne n
BXOAHas MOLLHOCTb, @ TaKKe UHAMKALUMN TEXHUYECKUX
HeuncnpasBHOCTEN.

[nsa nonyvyeHus [ononHUTENbHOM MHopMaunn obpalantecs B
Grundfos.

[Onana3oH HacTpoOWnKu
Homep moxeT ObiTb yCTaHOBMNEH B Anana3oHe oT 1 go 64.

HacTpoiika yepe3 naHenb ynpaBneHus
* Hactpornkn > ®dyHkuum CU 352 > Homep wuHbl GENIbus.

3aBopckas HacTpomka
Homep He ycTaHOBMEH.

60

9.7.64 CocTosiHne nporp. obecn-a (4.5.9)

JaH.xap-K Hac-E

Puc. 119 CocTtosiHue nporp. obecn-a

OnucaHue

[laHHO€e OKHO OoTOGpaXkaeT COCTOSAHNE MPOrPamMMHOro
obecneyveHus, yctaHoBneHHoro B CU 352. Kpome Tor0,
oTobpakaeTcsa koA BepCUM 1 Homepa NPOoAYKTOB
KOHMUIypaumnoHHbIX dannos (.gsc), nepeaaBaeMbIX B
yCTPONCTBO. Takke MOXHO O6GHOBUTbL BEPCUIO MPOrpaMMHOro
obecneyeHns. [1na nony4yeHns AONOMHUTENBHOW MHOPpMaLK
obpawanteck B Grundfos.



9.8 lNMepenpaya AaHHbIX

CU 352 nmeeT cooTBeTCTBYOLWEee 06opyaoBaHue (Hanpumep,
KomnbloTep), obecneumBaioLee coeUHEHNE C BHELLUHNUMU
ycTponcTBamu yepe3 BHewwHnA GENIbus nnu nokanbHyto ceTb
Ethernet .

=)

WNHTepdenc
LUm03V cea3u Grundfos
TpeTben Clu
CTOPOHbI

=] Internet

Intranet

LT T LT T L L BHewwHuit
BHeLuH1Ee NOAKITIoYeHUS Mopynbe GENIbus
yepes GENIbus (onums)
N
S
MopkntoyeHne 2
Ethernet g
[Xe}
o
=
b=

Puc. 120 [Mepepaya faHHbIX Yepe3 BHelHee coeanHeHne GENIbus

9.8.1 Ethernet

Ethernet - cambIn WIMPOKO MCNoONb3yeMblt CTaHAapPT co3gaHns
nokanbHon cetn (LAN). CtaHgapTnsaums 4aHHOW TEXHONMOrmm
npueena kK paspaboTke cambiX NPOCTbIX U AeLEBbIX CNOCO60B
yCTaHOBMNEHMWS CBSI3U C ANIEKTPOHHBIMM YCTPONCTBaMU, Hanpuvep,
Mexay KOMMNbTepaMu Unu Mexay koMmnbotepamu u 6nokamm
yrpaBneHus.

Web-cepep CU 352 naét BO3MOXHOCTb COEAMHUTbL KOMMblOTEp C
CU 352 yepes Ethernet. Monb3oBaTenbckuin UHTEPEHENC MOXHO
akcnopTtupoBatb n3 CU 352 B komnbloTep Tak, 4tobel CU 352, a,
crnenoBaTenibHO, U YCTaHOBKY MOXHO GbIfIo KOHTPONMPOBaThH U
perynvpoBaTtb U3BHE.

Grundfos pekomeHdyem 3aujumumb coeOUHeHUe
¢ CU 352 e coomeemcmeuu ¢ MeCMHbIMU

mpeb6oeaHusiMu mexHuUKku 6esonacHocmu nocJe
KOHCYnIbmayuu ¢ cUucmeMHbIM
adMuHUcCmMpamopom.

YTto6bl ncnonb3oBaTtb web-cepsep, Heobxoaumo 3HaTtb IP-agpec
6noka CU 352. Bce ycTpowncTBa B CETU JOMKHbI UMETb
yHuKanbHbln IP-agpec ons obmeHa gaHHbIMU Mexay cobol.
3aBopackon IP-agpec CU 352: 192.168.0.102.

N NOKanbHY CeTb

B kayecTBe anbTepHaTuBbl IP-agpeca, ycTaHOBMEHHOrO Ha
3aBO/le, MOXHO UCMONb30BaTb AUHAMUYECKOE NPUCBOEHMNE
IP-agpeca. 3To MOXHO caenaTb nocpeacTBoM aktusaumm DHCP
(Dynamic Host Configuration Protocol) HenocpeacTBeHHo B

CU 352 unu yepes web-cepsep. Cm. npumep Ha puc. 121.

Ethernet

Puc. 121 Tpumep HacTponku Ethernet
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Ons ouHamnyeckoro npucsoeHus IP-agpeca 6rnoky CU 352
Heobxoamm DHCP-cepeep B cetu. DHCP-cepBep Ha3HavaeT
Homepa |IP-agpecoB aneKTpOHHbLIM YCTPOWCTBaM 1 CreauT 3a
TeMm, 4ToObl ABa YCTPOMUCTBA HE MOMYYUNN OAUH U TOT Xe
IP-agpec.

[ns coegnHenns ¢ web-cepsepom CU 352 ncnonb3yetcs
cTaHaapTHbIN Internet-6paysep.

Ecnun Bbl X0TTE Mcnonb3oBaTh 3aBoAckon |IP-agpec, B faHHOM
OKHe He TpebyeTcst HuKkakux uameHeHui. OTkponTe Internet-
6pay3sep u BBeauTe |IP-agpec CU 352.

[ns AMHamunyeckoro NpUcBoOeHNUst HEOBXOAMMO aKTMBMPOBaTb
dyHkumio Bbibpas "Vicnonbsosate DHCP" n Haxas [0k].
[ano4yka nokasbiBaeT, YTO YHKUMSA BbIGpaHa.

OTkpoinTe Internet-6paysep u BBegute nms xocta CU 352 Bmecto
IP-agpeca. Internet-6pay3ep nonbiTaeTcs ycTaHOBUTb CBSA3b C
CU 352. Nmsa xocTa 4yntaeTcs B OKHE, HO UBMEHUTb €ro MOXHO
TONbKO halnom ¢ pacimpeHnemM .gsc (KOHUrypaumoHHbIM
darinom) nnu yepes web-cepsep. CmoTpute M3meHeHue
Hacmpoek cemu Ha cTp. 63.

Ymo6si npumeHumb DHCP, Heob6xodumo umsi
xocma.

OT0 nepBoe 0KHO, KOTOPOE MOSIBISIETCS, KOrAa yCTaHaBNMBaeTCsl
cBA3b ¢ CU 352.
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Puc. 122 CoeguHeHune c CU 352
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3aBoackas HacTpomka

Mmsa nonb3oBartens: admin

Maponsb: admin

Kak Tonbko ms nonb3oBaTens v naponb 6yayT BBeAEHb!, B

CU 352 3anycTtuTca nporpammHoe npunoxeHue Java Runtime
Environment, npu ycnosun, 410 OHO YCTaHOBMNEHO Ha
cooTBeTCTBytOLWEM KoMnbloTepe. Ecnu nporpamma He
YCTaHOBIEHA, HO KOMMbIOTEP MOAKIIOYEH K Internet, ncnonb3ynte
CCbIfKY Ha 3KpaHe, YToObl 3arpy3nTb U YCTAHOBUTb MPUIOXEHMWE
Java Runtime Environment.

[T T ee——— alsix
B G e fpete e b =
o w DA e e e 3 O I
i |} g 110 L 7 ER R

|

D] oo T rwarmars 54 o e Pl rta o ka1 5 it e, crress. 1 o

9 ok prompai 5 doenkt s k-, domrioad  manualy

TMO3 2049 3505

s o

Puc. 123 OKHO C CCbINIKON Ha NPUNoXeHne JavaScript®

MpunoxeHune Java Runtime Environment akcnopTtupyet

nonb3oBaTtenbckuit uHTepdenc CU 352 (Bkntoyasi OKHO U
pabouyto naHenb) Ha aKpaH KoMnbloTepa. Tenepb MOXHO
KoHTponuposaTb CU 352 n ynpaenaTe UM € KOMMboTepa.
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Puc. 124 Hactpovikn cetu



N3mMeHeHMe HacTpoek ceTu

Korga yctaHoeneHa casb ¢ web-cepsepom CU 352, MOXHO
MEHSITb HaCTPOWKN CeTH.
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Puc. 125 VameHeHune HacTpoek cetn
1. Haxmute [>Network admin].
2. BBeguTe M3MEHEHUS.
3. YT06bl NPUHATL U3MEHEHUS, HaXXMUTEe [Submit].
CmeHa napons
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Puc. 126 CwmeHa napons

1. Haxmute [Change password].
2. BBepguTe HOBLIN Napornb.
3. YT06bI aKTMBMpPOBATb HOBLIN Naposb, HaXxMuTe [Submit].

9.8.2 GENIbus

C nomouybto moayns GENIbus, moHTupyemoro B CU 352, moxHo
YCTaHOBUTb CBA3b MeX/dy YCTaHOBKOW U BHELLHEN CEeTbIO.

3Ty CBA3b MOXHO CO3A4aTb C MOMOLLbIO CETU, OCHOBaHHOMN Ha
GENIbus, unu cetun, ocHoBaHHOW Ha ApyromMm CETEBOM NPOTOKOne,
Yyepes wn3. CMmoTpuTe nNpumepsl Ha puc. 120.
[ononHuTenbHylo MHMOPMALMIO MOXHO NOMYYUTb B KOMMNAHUN
Grundfos.

LLnto3om MoxeT 6bITb MHTepdelic cesan Grundfos CIU unu wno3
TpeTber cTopoHbl. MNoapobHyto nHgopmaumio no ClU MoxHO
Hantn B WebCAPS nnu nonyunts B Grundfos.

Pycckun (RU)
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10. O6HapyXeHue u ycTpaHeHue HencrnpaBHOCTeN

lMpedynpexodeHue

Meped Hayanom noucka HeucrnpagHocmeu

Hydro Multi-E o6s13amesibHO omkJsiro4ume
ycmaHo8Ky om asieKmpocemu KaKk MUHUMYM 3a
5 MuHym 0o amoezo. Y6edumecb, Ymo cnyyaliHoe
8KJIF0OYEHUEe 3/IeKMPONuUMaHuUsi UCKJTI04YeHO.

HeucnpaBHocTb

Bo3amoxHasi npuymMHa

YcTpaHeHue HeMcnpaBHOCTU

Myck BbINOMHEH, HO HAcocCkl He
paboTator.

TeKyLuee 3Ha4YeHune gaBrieHna paBHO nUnn
npesbilWaeT yCTaHOBNEHHOE 3Ha4YeHue.

MopoxpaaTk, Noka AaBreHve He ynageT unm
NMOHM3UTb AaBMEHNE HA HarHeTaTenbHON CTOPOHE
Hydro MPC 1 npoBepuTb, BKMOYUIUCH MW HACOCHI.

HeT nogayun nutaHus.

[MoAKMYNTE UCTOYHMK NUTAHKUS.

[MaBHbIV BbIKMOYaTENb OTCOEANHEH.

[MogcoeanHUTL rMaBHbIV BbiKNOYaTernb.

[MaBHbIV BbIKMOYaTENb HEUCMPaBEH.

3aMeHUTb rnaBHbIN BblKNoYaTenb.

CpaboTana 3awuta gsuratens.

O6paTtutech B komnaHuto Grundfos.

HewncnpaseH anekTpoaBuratens.

OTpeMOHTI/IpOBaTb Unn 3saMeHnTb gBuratenb.

Owwnbka gatymka gaBneHus
- JaTyvK OaBIEHUsS HEVUCNPABEH.

3amMeHUTb gaTyuk gaeneHus. [latunkm c
BbIXOAHbIMU curHanamu 0-20 MA nnu 4-20 mA
KOHTponupytoTca yctaHoBkov Hydro MPC.

- Kabenb noBpexaéH nnu KOpoTKO3aMKHYT.

MOYMHUTL NN 3aMeHnTb Kabenb.

Hacocbl Bkno4Mnmuce, HO TYT Xe
OCTaHOBUIUCH.

He obecneunBaetcs
aKcnnyataunMoHHoOe AaBneHune.

CyXOVI XOo4 Unu HeT JaBneHnda Ha Bxoae.

BocctaHoBuTb nogady Boabl kK Hydro MPC.
[Mocne nogbema gaeneHve Ha Bxode A0
TpebyeMoro 3HayeHus MOBTOPHbIV NyCK Hacoca
npounsonget cnycts 15 cekyHa.

YctaHoBka Hydro MPC octaHoBneHa u
He nepesanyckaercs.

Owunbka gatymnka gaBrneHus
- faTYMK OaBMNEeHUs HeUCNpaBeH.

3amMeHUTb gaTtymk gaBnenuns. atyumkm c
BbIXogHbIMK curHanamu 0-20 mA unn 4-20 mMA
KOHTponupytoTcs yctaHoBkon Hydro MPC.

- Kabenb noBpexaéH unm KopoTKO3aMKHYT.

MOYMHNTL NNK 3ameHUTb kabernb.

HewncnpaeHocTtb CU 352
- HeT nopgauu nutaHus.

[MogKMoYNTb UCTOYHMK NUTAHKS.

- CU 352 HewncnpaBeH.

O6paTtutech B komnaHuto Grundfos.

HectabunbHasa nogaya BoAbl OT
Hydro MPC (npumeHvnMo npu
HecTabunbHOM BogonoTpebneHun).

CnuLWKOM HU3KOE AaBreHue Ha Bxoge.

[MpoBepuTb BcacbiBaoLWmnn Tpybonposoa u
NPUEMHBIN ceTyaTbl pUNbTP, €CNn OH eCcTb.

YacTuyHo 3abuT rpssblo BCcackiBaloLUi
Tpy6onpoBoa/Hacochl.

MpombiTb BcacbiBaoLwmii naTpybok, Unstp nnm
Hacochbl.

Hacocbl 3axBatbiBaloT BO3ayX.

MpoBepnTb OTCYTCTBUE YyTEYeK BO BCAChiBalOLLEM
TpybonpoBoge.

HewncnpaBHOCTb AaTunKa AaBMNeHus.

3aMeHNTb AaTymk AaBrneHus.

Hacocsbl pa60Tar0T, HO noja4u BoAbl
HEeT.

KnanaHsbl 3aKpbIThbI.

OTKprTb KnanaHbl.

3abuT rpasbio BcackiBatoLwmin Tpy6onposoa/
Hacocbl.

OumncTuTb BCacbiBatoLwWwmm TpybonpoBoa/HacocChl.

O6paTHbIV KnanaH 3abrnokMpoBaH B
3aKpbITOM MONOXEHUU.

MpombITb 06paTHbIN knanaH. OH gomkeH
GecnpensTCTBEHHO NepemMeLlaThbCs.

Pa3repmeTun3auus BcacbiBaloLWero
TpybonpoBsoaa.

MpoBepuUTb OTCYTCTBUE YTEUEK BO BCAChIBAOLLEM
TpybonpoBoge.

[MpoHMKHOBEHME BO34yXa BO BCACbIBAOLLNMA
Tpy6onpoBoa/B Hacochl.

Yoanntb BO34YyX N3 HAaCOCOB U 3annTb UX nepen
NyCKOM. MpoBepuTb OTCYyTCTBME yTe4eK BO
BcacblBawoLWem pr60nposo,1:|e.

Hydro MPC He pocTuraet
YCTaHOBIEHHOTO 3HAYEHUSI.

CnuwKkoM BbICOKOE BO,D,OHOTp66J'IeHV|e.

CokpaTtutb BogonoTpebneHue (No BO3MOXHOCTK).
MocTtaBuTb 6onee kpynHyto yctaHoBky Hydro MPC.

BbiGpaHo cnULWKOM MHOTO pe3epBHbIX
HacocoB.

CoKpaTUTb KONMYECTBO Pe3ePBHbLIX HACOCOB.

PaspbiB pr6bl Unun ytTedka B cucteme.

MpoBepUTL CUCTEMY U NPU HEOBXOAMMOCTH
YCTPaHUTb HEUCNPaBHOCTY.

Herepmemq HOCTb YNNOTHEHUA Bana.

[edekT Topuesoro ynnoTHeHuA Bana.

3amMeHnTb TopLeBoOe ynioTHeHNe Bana.

Ban Hacoca HenpaBWibHO BbICTaBMEeH Mo
BbICOTE.

[MosTOPUTL perynmpoBky NonoXxeHna Bana Hacoca
no BbICOTE.

Wymbl.

KaButaumsa B Hacocax.

[MpombITh BCcackiBatoLLyto Tpyby/Hacochl U,
BO3MOXHO, ceTyaTbii hunbTp Ha BcacbiBaoLWen
NNHWK.

Ban Hacoca NpoOKpy4nBaeTca C
NOBbILWEHHbIM CONPOTUBIEHNEM (BbICOKaﬂ
cuna TpeHVIﬂ) Mn3-3a TOro, 41O OH
HenpasuIibHO BbICTaBJ1€H MO BbICOTE.

MoBTOPUTL PErynnpoBKy MONoXeHUst Bana Hacoca
o BbICOTE.

OuyeHb YacToe BKIOYEeHMe-
BbIKIKO4YeHune.

HenpaBunbHo BbIGpaH Noanop B HanopHOM
rmgpobake.

OTKOppeKTUpOoBaTh AaBMNEHNe HacTPONKU
Memb6paHHoro 6aka.
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11. TexHu4Yeckoe obcnyXMBaHue

MpedynpexdeHue

lNeped Hayanom pabom y6edumecb 8 mom, 4mo
ycmpolicmeo omkK/4YeHo om cemu
anlekmponumaHusl.

Cnedyem 3anepemb KpbIWKY
pacnpedenumenbH020 wuma, Ymo6bl
npedomepamums criy4aliHoe eKJIloHeHuUe
anekmponumaHusl.

11.1 CU 352

Bnok ynpaeneHust CU 352 He TpebyeT TEXHUYECKOro
obcnyxmBaHusa. HeobxoanMo CoxpaHATb ero B YCTOM M CYyXOM
BUAE, a TaKkke NpefoxpaHsaTe OT BO3AENCTBUSA MPAMbIX
conHeyHbIx nyyen. O TemnepaType OKpyxatlLuein cpedbl CM. B
pasgene 14. TexHu4yeckue OaHHbIE.

11.2 Hacocsl

MoawunnHmkn un ynnoTHeHne Balna Hacoca He Tpe6leT
TEeXHUYeCKoro OﬁCJ‘ly)KVIBaHVIH.

11.3 MoAWKMNHUKN INneKTpoaBUraTens

OnekTpogsuratenu 6e3 cmasoyHoro HUNMNens He Tpebytot
TEXHUYECKOTO 0OCNyXMBaHKS.

Ecnu xe anektpogBuratens Hacoca obopyaoBaH npecc-
MacnéHkamu, To Ans go3anpaBky creayeT MCnonb3oBaTh
TYronnaBKyt KOHCUCTEHTHYIO CMasky Ha NMTUEBOW OCHOBE.
CMOTpUTE yKasaHus No cMasKe B KOXYyXe BeHTunstopa
anekTpoasuratenen komnaHuu Grundfos.

B cny4ae ce3oHHOW aKkcnnyaTauum (anektpogsuraTens
npoctansaeT 6onblue LWeCcTn MecsiLeB B rogy) pekomeHayeTcs
nocre BbIBEAEHNS Hacoca M3 KCnyatauum cmasartb
anekTpoasuratens.

12. 3awmTa OT HU3KUX TemnepaTtyp

M3 HacocoB, He Ucnonb3yeMbixX B NEPUOL HU3KUX TemnepaTyp,
[OMKHa BbITb CNMTa XMOKOCTb BO M3BExaHNe nxX NoBpexaeHus.
YT06bI CNUTL U3 Hacoca pabouyyto XKMOKOCTb, OTBEPHUTE
pe3bboBble NPOGKM OTBEPCTUS AN yAaNeHUs Bo3ayxa B
rOfIOBHOM YaCTW U CIMBHOMO OTBEPCTUS B OCHOBaHUM Hacoca.

lpedynpexdeHue

Heo6xodumo y6edumbcsi, Ymo ebixoosuwjasi
2opsiyasi unu xosio0Hasi XuGKocmb He cmaHem
NpuUYuUHOU 0)X0208 NnepcoHaJsia uslu noepexoeHus
obopydoeaHusi.

He 3atarnBanTe BMHT BEHTUMASILMOHHOTO OTBEPCTUA U He
BCTaBnanTe np06Ky B CnMBHOE OTBEpPCTUE, NOKa Hacoc He 6y,u,eT
ncnonb3oBaTbCA CHOBA.

13. OcTaHOB HacocHom ycTaHOBKU. [ToaroTtoBkKa K
XpaHeHuo

[nsa BblBOAa cuctemsl U3 3Kcnnyatauun cnegyet BbIKNO4YUTb
rMaBHbIN BbIKIlOYaTENb.

lpedynpexdeHue

lpoeodHuKu neped 2/1aeHbIM 8biKIrOYamesieM
8cé ewé nod HanpsiKkeHUeM.

Cnedyem 3anepemb KpbIWKY
pacnpedenumesibHO20 wyuma, Ymobbi
npedomepamums crly4aliHoe 8KJIl04eHUe
anekmponumaHusi.

Heobxoammo npedycMoTpeTb Mepbl ANA NpeaoTBpaLleHuns
HeZOoNnyCTUMOro UCMONb30BaHMS HACOCOB Mocse MpekpaLleHus
aKcnnyaTaumn.

Kaxablii HacoC BbIBOAWTCA M3 3KCMyaTauum OTKIIoHEHeM
COOTBETCTBYIOLLErO NycKaTesns afeKTpoaBuraTens,
aBTOMaTMYeCKOro BbIKMOYaTens Lenu unu npegoxpaHurens.

14. TexHU4Yeckne gaHHble

14.1 JaBneHue

[DaBneHue Ha Bxoae

YctaHoBku noBbiweHus aaenexHus Hydro MPC moryT pa6otatb
npv NONOXMTENbHOM 3Ha4YeHUN AaBNeHUs Ha Bxoae (faBneHune
HaCTPOMKM CUCTEMbI) UMW NPY OTPULLATENBHOM 3Ha4YeHUM
[aBneHns Ha BXofe (T.e. Npu BakyyMe BO BCacbiBaloLLEM
KonnekTope).

PekomeHayeTcsi paccunTaTh AaBleHWe Ha BXOAe B crneayoLimx
cnyvasx:

* Bopa BbikaunBaeTcs No ANUHHLIM Tpy6am.
* Bopga BbikaunBaetcs u3 rny6uHbl.
* [lnoxue ycnosusi Ha Bxoge.

B daHHOM pykoeodcmee mepMuH "0aesieHue Ha
_ exode" o3Ha4aem OaeJsieHue/eaKyym, KOMopbIU
MOXXHO U3Mepumb HenocpedcmeeHHo neped

ycmaHoekoli noebiuieHus1 0assieHusl.

YTto6bl n3bexaTb kaBUTaUuUW, AaBrEeHNE Ha BXOA4E Ha CTOPOHe
BCaCblBaHUS1 YCTAHOBKW AOMKHO GbITb MUHMMANbHbIM.
MwuH1MmaneHoe faBneHue Ha Bxogde B 6apax MOXHO paccumTatb
cneayowmm obpasom:

pe>H, +pxgx10°xNPSH +H —p,

Ps = HeobxogmMmoe MMHMManbHOe OaBreHVe Ha BXoae B
6apax, nokKasbiBaemoe MaHOMeTpPOM Ha BcacblBawLen
CTOPOHE YCTAaHOBKW NOBbILLEHNA OaBNEeHUA.

Hy = [aBneHve napoB nepekaymBaemMown Xnakoctun B bapax.
p = MNOTHOCTb NepeKaunBaeMoN XUOKOCTH B Kr/mS.
g = YckopeHne cBOGOAHOrO NafeHus B M/c2.

NPSH = [onycTuMbIi NONOXMUTENbHbIA NOANOP HAa BXOAE B
Hacoc B MeTpax Harnopa.
NPSH moxHo nokasatb no kpueot NPSH, kak
MaKCMMarnbHO NPOM3BOAUTENBHOMW, NPU KOTOPOW Hacoc
6ynet paboTats.
(Cm. pyKoBOACTBO MO MOHTaXy M dKCnnyaTauuu
HacocoB CR, CRI, CRN).

Hg = KoaddunumeHT 3anaca = muHumym 0,1 6ap.

Pb = ATmMocdepHoe faBneHune B 6apax. HommHaneHoe
6apomeTtpuyeckoe gaeneHue coctasnset 1,013 6ap.

MakcumanbHoe faBneHue Ha Bxoae

CMOTpUTE PYKOBOACTBO MO MOHTAXY W 3KCNIyaTauuu Hacocos
CR, CRI, CRN, koTopoe nocTtaBnsieTcs BMecTe C yCTaHOBKOW
NOBbILUEHUSI AaBMEHNS.

PaGoyee naBneHune

B ctaHpapTHOM ncnonHeHun MakcumanbHoe pabovee faBneHne
cocTasnseT 16 6ap.

Mo 3aka3dy Grundfos npegocTaBnseT yCTaHOBKY MOBbILLEHMS
pasneHusa Hydro MPC ¢ MmakcumanbHbIM paboymMmM gaBneHunem
Gonble 16 Gap.

14.2 Temneparypa

Temnepatypa nepekadnaemoii cpeabl: OT +5 °C go +60 °C.
TemnepaTypa okpyxatoLien cpeabl: OT1 0 °C go +40 °C.
Mpu nepekavymBaHuN ropsiyert XnMaKocTu HeobxoanmMo

npeanpuHATbL Mepbl Mo 3alnTe O6CJ'Iy)KVIBaI'OIJJ,eI'O nepcoHana ot
PUCKa OXora O ropa4dyme noBepxHOCTU.

14.3 OTHOCUTEeNbHasA BNaXHOCTb
Makc. oTHOCUTENbHOCTL BNaxHocTb: 95 %

14.4 3BykoBO€e AaBneHue
YpoBeHb 3BYKOBOIO AaBfIEHUSI CM. B PYKOBOACTBE MO MOHTaXy U
akcnnyaTtauum ansa Hacocos CR.

YpoBeHb 3BYKOBOIO AaBfieHUs! 4t HECKOSIbKMX HACOCOB MOXHO
paccuuTtats crnegytowmm o6pasom:

Lmakc. = Luacoc +(n-1)x3

Lyakc. = MakcumanbHbI ypOBEHb 3ByKOBOIO AABMEHMS.
Lyacoc = YpOBeHb 3BYKOBOrO AaBrieHUs OAHOro Hacoca.
n

Konun4yecTtBo Hacocos.
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15. laHHbIe 3NeKTpoo6opyaoBaHUA
HanpsxeHne nutauus

CM. cbmpmeHHyto Tabnuuky ycTaHOBKM.

MnaBkMn npegoxpaHuTenb

CM. cxemy aneKkTpuyYecKnx CoOeAMHEeHNN, NoCTaBnsemMyto ¢
yCTaHOBKOW.

LindpoBbie Bxoabl

HanpsixeHue 24 B nOCTOSIHHOIO TOKa

pPa3oMKHYTON Lenu:
Tok npu 3amblkaHUK Lenu: 5 MA, NOCTOSAHHbIN TOK

YacToTHbIN AnanasoH: 0-4 Ty

Ha ece yughpoenie e8xodbl nodaemcsi

YkasaHue | MOHUXXEHHOEe Harllpsi)XeHue 0151 noeblWeHuUst

anekmpo6e3zonacHocmu (PELV).
AHanoroBble BXxoabl
0-20 mA

4-20 mA
0-10B

+ 3,3 % OT NoNHOW LwKanbl

Tok Ha BXOoAe W HanpshkeHue:

Honyck:

TOYHOCTb NPW MOBTOPHbLIX
N3MepeHnax:

+ 1 % OT NOMHOW LKanbl

BxogHoe conpoTtuBnexue, Tok: < 250 Q

BxogHoe conpoTtuenexue,

0,
HanpsbkeHne, CU 352: 50 kQ £10 %

BxogHoe conpoTtuenexue,

0,
HanpshkeHwue, |0 351: > 50kQ £10 %

24 B, makc. 50 MA, 3awmTta

MuTaHue pgatyuka:
OT KOPOTKOIo 3aMblKaHNA

Ha ece aHanozoeble 8x00bl nodaemcsi

MOHU)XeHHOe Harlipsi)keHue 0151 NoeblWeHUsI

anekmpo6e3zonacHocmu (PELV).

LUundpoBbie Bbixoabl (peneiHblie BbIXoAbl)

MakcumanbHas Harpyska 240 B nepemeHHoOro Toka, 2 A

KOHTaKTa:

MuH. Harpy3ka KoHTaKTa: 5 B noctosiHHOro Toka, 10 MA

Bce undpoBble BbIXOAbI ABMAAIOTCA KOHTaKTaMu perne ¢ HyneBbIM
noTeHymnanom.

Hexkomopsbie ebixodbl umerom ob6ujyto knemmy C.
Bosnee nodpo6HO cMompume cxemy
KasaHue o
anekmpuyeckux coeOQuHeHuUl, NnocmasJssieMyto ¢
ycmaHoegkoU.
Bxoabl patunka PTC/TepmoBbIkntoyaTens
Ons patunkoB PTC B cootBeTcTBUM ¢ DIN 44082. MoryT 6bITb
TakKke NoacoeanHeHbl TEPMOBLIKIHOYATENN.
HanpskeHne pasomkHyTo 12 B noctosiHHOro Toka £ 15 %
uenu:
Tok npu 3amblkaHum uenn: 2,6 MA, NOCTOSAHHbIN TOK

Bxo0dbl dam4ukoe PTC u3onupoeaHbl om Opyaux
kasaHue
8x0008 U 8bIX0008 yCMaHOBKU.
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16. TexHUn4YecKkass AOKyMeHTauus
Bonee nogpo6Hyto nHdopmaumio 06 ycTaHOBKE MOXHO HaWTK B
criefyoLwmnx JOKyMeHTax.

Bce nokymeHTbl BbinoxeHsl B WebCAPS Ha gomaluHen ctpaHuue
komnaHun Grundfos, www.grundfos.com/ru.

HasBaHue YacToTa TOKa Homep
ny6énukaummn

PykoBoacTBa Mo MOHTaXy M aKcnnyaTtauum

CR, CRI, CRN 50 'y 96574973

KoHnTponnep CU3X2, CU 3X4 50 Ny 96842987

Oeuratens ans CRE, CRIE,

CRNE, SPKE, MTRE, CME 50760 Ty 98450267

MemM6paHHbI HanopHbIN 50/60 Iy 08042769

rmgpobak

lMpeobpa3oBaTenb 4acToOThI 96761552

CUE 50/60 T 96783698

17. YTnnusaumsa oTxogoB

OCHOBHbIM Kputepuem npenenbHoro COCToAHUA ABNAeTCA:

1. OTKa3 O4HOW UIN HECKOMbKNX COCTaBHbIX YacTen, PEMOHT nnn
3aMeHa KOTOpbIX HE NpeayCMOTPEHbI;

2. yBenuyeHue 3aTpaT Ha PEMOHT U TEXHUYecKoe
obcnyxuBaHue, NpuBoAsiLLee K 3KOHOMUYECKON
Hellenecoobpa3HOCTU 3KCNyaTauum.

[aHHoe n3genue, a Takxe y3nbl n getanun gOMXHbl CO6VIpaTbCFI n
yTUnm3npoBaTbCA B COOTBETCTBUMN C TpeGOBaHMﬂMVI MeCTHOro
3akoHogaTenbcTBa B 06nacTun aKonornu.

18. NapaHTUM narotoBuTensa

CneunanbHoe npuMmedaHune ans Poccunckon ®egepaunn:
Cpok cnyx6bbl o6opygoBaHusa coctasnsiet 10 nert.
MpeanpusiTue-n3roToBUTENbD:

00O "TpyHadoc Uctpa"

143581, MockoBckasi obnactb, icTpuHckuiA painoH, 4. Jlewkoso,
n. 188 *

Mo Bcem Bonpocam Ha TeppuTtopun PP npocum obpaiiatbes:
000 "MpyHadoc"

P®, 109544, r. Mocksa, yn. WWkonbHas, a. 39

TenedoH +7 (495) 737-30-00

dakc +7 (495) 737-75-36.

Ha Bce o6opynoBaHue npeanpusiTue-m3roToBuTenb
npeaocTaBnserT rapaHTuio 24 mecsila co AHSA NpoAaxMu.
Mpu npogaxe obopynoBaHus, NokynaTento BbiAaeTcs
[apaHTWIHbIA TanoH. YCNoBus BbINOMTHEHWS FrapaHTUAHbIX
ob6s3aTenbCTB CM. B [apaHTUNHOM TanoHe.

YcnoBus nopgauum peKnamauMﬁ

Peknamauuun nopatotcsa B CepBucHbIi LeHTp Grundfos (agpeca
yKasaHbl B [apaHTUIHOM TaroHe), Npu aToM HeobxoaAnMo
npefocTaBUTb NPaBUNbHO 3aNONIHEHHbIN [apaHTUAHBIN TanoH.

Cpok cnyxbbl 06opynoBaHusa coctaensiet 10 net.

B03MOXHbI TEXHUYECKME U3MEHEHUS.



[eknapaumsa o cooTBETCTBUK

q3

ﬂeKnapauml O cooTBeTCTBUMU

Mebl, komnaHusa Grundfos, co Bcel OTBETCTBEHHOCThLIO 3asaBnseM, Yto nsgenmsa Hydro MPC, k KoTopbiM
OTHOCMKTCS HacTosLWas Aeknapauus, COOTBeTCTBYIOT criegyowmm JupektnBam CoBeta EBpocoto3a 06
YHUMUKaLUKN 3aKkoHod4aTeNbHbIX NpeanucaHnn ctpaH-4neHos EC:

— MexaHunyeckue yctponctea (2006/42/EC).
MpumeHaBwmneca ctaHgaptoel: EN 809:1998 n EN 60204-1:2006.
— OnekTpomarHuTHasa coBMmectumocTtb (2004/108/EC).
CeugetenbctBo o cootBetcTBun: Certificate Hydro MPC 2:2009.

BbeppuHrépo, 29 nekabpsa 2008r.

S 4l

Svend Aage Kaae
Technical Director

EAL

YcTaHoBKM noBblweHns gaenenus Hydro MPC, npouseegeHHblie B Poccun, n3rotaBnmBatroTcs B COOTBETCTBUN C
TY 3631-002-59379130-2005 1 cepTncdmumpoBaHbl Ha COOTBETCTBUE TPEOOBAHUAM TEXHUYECKMX PErNMAMEHTOB
TamoxxeHHoro coto3da "O 6e3onacHOCTN HM3KOBONLTHOrO obopyaoBaHua” (TP TC 004/2011), "O 6esonacHocTH
MawuH n obopygoBaHnus" (TP TC 010/2011), "OnekTpoMarHMTHass COBMECTMMOCTb TEXHUYECKMX cpeacTs”

(TP TC 020/2011).

CepTndmkat cooTBETCTBUS:

Ne TC RU C-RU. AlN30.B.00638

BbigaH opraHom no ceptudukaumm npogykumm - "MIBAHOBO-CEPTUGUKAT" OOO "NeaHoBckuin PoHA
CepTtudumkaumn”.

Cpok gencteusa ¢ 27.03.2014 no 26.03.2019

WcTtpa, 8 anpensa 2014 r.

KacaTkuHa B. B.
PykoBoguTenb otgena kavyecTsa,
3KONOrMmM 1 OxXpaHbl Tpyaa
OO0 INpyHadoc UcTpa, Poccus
143581, MockoBckasi obnacTb,
VICTPUHCKMIA panoH,
aep. Jlewkoso, 1.188
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Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Centro
Industrial Garin

1619 Garin Pcia. de B.A.

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

A-5082 Grodig/Salzburg
Tel.: +43-6246-883-0
Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belarus

Mpeactasutenscteo MPYHO®OC B
MwuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56, BL|
«MopT»

Ten.: +7 (375 17) 286 39 72/73
®dakc: +7 (375 17) 286 39 71
E-mail: minsk@grundfos.com

Bosna and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A,
BH-71000 Sarajevo

Phone: +387 33 592 480
Telefax: +387 33 590 465
www.ba.grundfos.com

e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sao Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
50/F Maxdo Center No. 8 XingYi Rd.
Honggiao development Zone

Shanghai 200336

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

Croatia

GRUNDFOS CROATIA d.o.o.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.hr.grundfos.com

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB

Mestarintie 11

FIN-01730 Vantaa

Phone: +358-(0)207 889 900
Telefax: +358-(0)207 889 550

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 15 15

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

HILGE GmbH & Co. KG
Hilgestrasse 37-47
55292 Bodenheim/Rhein
Germany

Tel.: +49 6135 75-0
Telefax: +49 6135 1737
e-mail: hilge@hilge.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungéria Kift.
Park u. 8

H-2045 Torokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur lIl, Blok 111 / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

Telefax: +62-21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan

Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z o.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhaes, 241
Apartado 1079

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Roméania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O I'pyHadoc Poccus

109544, r. Mocksa, yn. LWWkonbHas, 39-41,
cTp. 1

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 88 11

E-mail grundfos.moscow@grundfos.com

Serbia

Grundfos Srbija d.o.o.
Omladinskih brigada 90b
11070 Novi Beograd
Phone: +381 11 2258 740
Telefax: +381 11 2281 769
www.rs.grundfos.com

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovakia

GRUNDFOS s.r.o.
Prievozska 4D

821 09 BRATISLAVA
Phona: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS d.o.o.

Slandrova 8b, SI-1231 Ljubljana-Crnuge
Phone: +386 31 718 808

Telefax: +386 (0)1 5680 619

E-mail: slovenia@grundfos.si

South Africa

GRUNDFOS (PTY) LTD

Corner Mountjoy and George Allen Roads
Wilbart Ext. 2

Bedfordview 2008

Phone: (+27) 11 579 4800

Fax: (+27) 11 455 6066

E-mail: Ismart@grundfos.com

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagéardsgatan 6)
431 24 MéIndal

Tel.: +46 31 332 23 000
Telefax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-44-806 8111
Telefax: +41-44-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bélgesi

lhsan dede Caddesi,

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979

Telefax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

BisHec LleHTp €Bpona
Cronuynxe woce, 103

M. Kunis, 03131, Ykpaina
TenedoH: (+38 044) 237 04 00
dakc.: (+38 044) 237 04 01
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971 4 8815 166
Telefax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 4TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
17100 West 118th Terrace
Olathe, Kansas 66061

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Uzbekistan

Grundfos Tashkent, Uzbekistan The Repre-
sentative Office of Grundfos Kazakhstan in
Uzbekistan

38a, Oybek street, Tashkent

TenedoH: (+998) 71 150 3290/ 71 150
3291

dakc: (+998) 71 150 3292

Addresses Revised 21.05.2014

KomnaHum Grundfos
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