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MpeaynpexaeHue

Mpexae YeM nNpucTynatb kK paboTam No MOHTaxXy
o6opynoBaHusi, HE06X0ANMO BHUMAaTENbHO U3YUYUTb

OaHHbIN OOKYMEHT. MoHTax n JKcnnyatauma
060py,EI,OBaHMF| AOIKHbI NPOBOAUTLCA B

COOTBETCTBUU C Tpe6OBaHI/IFIMI/I AaHHOIo OOKyMeHTa,
a TakKXe B COOTBETCTBMN C MECTHbIMN HOPpMaMU U

npasunamu.

1. 3Ha4yeHMe CMMBOJIOB U HagNMcen B JOKYMEHTe

MpeaynpexaeHve

HecobniogeHune gaHHbIX NpaBu TEXHUKM
6€30MacHOCTN MOXET NPUBECTH K TpaBmaM U
HecYacTHbIM Cry4YasM.

MpenynpexaeHue

HecobniogeHne gaHHbIX yKa3aHui MOXeT UMeTb
onacHble 4515 XXU3HU U 300POBbs Ntoaen
nocrnencTeus.

HecobniogeHne gaHHbIX NpaBun TEXHUKK
6e30MacHOCTN MOXET Bbl3BaTb OTKa3 Unu
nospexaeHne o6o0pyaoBaHUS.

anMeanMﬂ nnn ykasaHusd, ynpoulawouimne pa60Ty n
KasaHue
rapaHTupylowue 6e3onacHyo akcnnyaraumio.

2. O6wune cBepgeHust
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TMO5 3232 1012 - TMO5 3233 1012
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Puc.1 Control MPC

Lkadg ynpaeneHus Control MPC ot Grundfos npeaHasHauyeH aons
KOHTPOMS U PETYNMPOBKN YCTAaHOBOK MOBLILLEHUS AABNEHUS U
LIMPKYMALNOHHBIX CUCTEM.

Control MPC Bkntoyaet B cebsi Wwkad ynpaBneHus co
BCTPOEHHbIM Briokom ynpasneHus CU 352.

Likad ynpaBneHus ocHalLléH BCEMU HEOOXOOUMbIMU
KOMMOHEHTaMW, TAaKMMM KaK BbIKIOYaTENb, 3aMblkaTenu, Moaynu
BBOAA-BbIBOAA U cucTema kabenen.

B cuctemax ¢ BHewHMMM NpeobpasoBaTenieM 4acToTbl
npeobpasoBaTenu YacToTbl MOTYT GbiTb YCTAaHOBMEHBI B LUKady
yrnpaBreHus.

Lkad ynpaBneHMs MOHTUPYETCH Ha CTEHE UMK Ha nony.



3. O6nacTb NpUMeHeHUA

Control MPC ncnonb3yeTtcs AN KOHTPONS M ynpasneHus
HacocamMu B crneaywumnx cncrtemax:

¢ YCTaHOBKax NnoBbllleHNA OaBneHns;

*  UUPKYNMALUMOHHBIX CUCTEeMaXx OJ1A OTONJIEHNA, OXNaXaeHna u
KOHONMUWNOHNPOBaHUA BO3ayXa.

3.1 Hacocbl

Control MPC npegHasHaveH Ansi cucTem CO cneaylowmnmm
Hacocamu:

+ CR(E), CRI(E), CRN(E), CRIE
+ NB(E), NBG(E)

* NK(E), NKG(E)

- TP

» TPE Series 1000

» TPE Series 2000

+ HS

- SP

+ MAGNA, UPE Series 2000.

OCHOBHbIe HacoChl CUCTEMbI AOMKHbI BbITb OAHOTO
TUnopasmepa.

3.2 Cnoco6 ynpaBneHus

Mo cnocoby ynpaenenusi Control MPC genutcs Ha yeTbipe
rpynnbi:

Cnocob6
OnucaHue
ynpaeneHus
E OT ABYX [0 LIECTW HACOCOB CO BCTPOEHHbLIM

npeobpasosatenem yactotsl (0,37 - 22 kBT).

4. MapkupoBKa

4.1 ®dupmeHHas Tabnuuka
®dupmeHHas Tabnuyka 3akpenneHa Ha HecyLlel pame.

Type: (1)
Model: (2)
Serial No.: (3)

Mains supply: @

L ®A T () °c

No.
Fixed speed pumps: @

E-pumps:

Pilot Pump: @

Order No.:

@@z ~
OR@<.<

Options: @
@ @

P @

Weight: kg

TR T
c € @ Made in

o

GRUNDFOS 2\

96778609
TMO03 9956 4707

Puc. 2 ®dupmeHHas Tabnuyka

or ABYX A0 LWeCTN HacoCoB, NOAKIMOYEHHbIX K

Mo3. OnwucaHwue

-EC BHelLHeMy npeobpa3soBartento Yactotbl CUE ot 1 O6oaHauetue Tuna

Grundfos (no ogHOMY Ha KaxAblii Hacoc). 2 Mogenb
Series 2000 Ot gByx go wectu HacocoB MAGNA, UPE unu 3 CepuiiHbln HOMep
TPE Series 2000 4 HanpsixeHue nutaHus
OT OBYX A0 LIECTW HACOCOB, NMOAKIMIOYEHHbIX K 5 HoMuHanbHbIR ToK [A]
BHelWHeMy npeobpasosaTtento yactoTel CUE or Z "
_ 6 Makc. Temnepatypa okpyxatowei cpegpl [°C]

-F Grundfos. Pexum paboTbl ¢ perynupyemon
CKOPOCTbIO C MEPEKITIYEHNEM MEXIY 7 KonuyecTtBo HacocoB 6e3 YacTOTHOrO npeo6paSOBaTenﬂ
Hacocamu. 8 MowHocTb anekTpoasuratens B KBT onst Hacocos 6e3

s OT OBYX A0 LWeCcTu HacocoB, paboTatoLwmx ot yacToTHoro npeobpasosarerns

CETN 9 HomuHanbHoe HanpsixeHue B BonbTax Ans HacocoB 6e3

Cwm. Takke pasgen 5. O630p criocobos ynpasneHusl.

Control MPC nmeet nporpammHoe obecnevyeHune Ans noBblLEeHUs
AaBneHus, OTOMMEHNS N OXNaXaeHus.

HYacCTOTHOro npeo6pasoBaTenﬂ

10 KonnyecTBo HacocoB € 4aCTOTHLIM npeoﬁpasosaTeneM

MowHocTb anekTpoasuratens B KBT Ans Hacocos c

11
YacTOTHbIM NpeobpasosaTenem

HomuHanbHoe HanpsxeHne B BofbTax ANs HAaCOCOB C

12
YacTOTHbIM NpeobpasosaTenem

13 KomnuyecTBO BeayLmnx HacocoB

MowHocTb anekTpoasuratens B kBT ans Beayuwero
Hacoca

14

HomuHanbHoe HanpsxeHne B BonbTax Ans Begyuwiero
Hacoca

15

16  Homep ans 3akasa

17-22 Onuuu
23 Knacc 3awuTsl
24  Bec [kr]

25  Mapkuposka CE

26  CtpaHa — M3rotoBuTenb

Pycckun (RU)
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4.2 SflpnbiKk nporpaMMHoOro o6ecneyeHus

Apnblk nporpammHoro obecrneveHusi pacnonoxeH Ha obpaTHon

cTopoHe 6noka ynpasneHust CU 352.

-
1. Control MPC 3. Hydro MPC V)
@ @ 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 nporpammHoro obecneveHus

Mo3. OnucaHue

Control MPC - Homep GSC-dawina

BapwuaHTtel Control MPC - Homepa GSC-dainos

Hydro MPC - Homep GSC-daiina *

BapuaHTtbl Hydro MPC - Homepa GSC-caiinos *

Ol |wW[N|-=

[aHHble Hacoca - Homepa GSC-gainos **

*

MPYMEHUMO TOMbKO K YCTaHOBKaM MOBbILLEHWUS AaBMeHus.
** TMpumeHuMMo Tonbko k Hacocam CR, CRI, CRE u CRIE.

GSC-dann (Grundfos Standard Configuration -

KOHurypaumsa ctaHgapta Grundfos) - ato

KOHMUrypaLMOoHHbIA hann AaHHbIX.



4.3 YcnoBHoe TUNoBoe o6o3HaYeHne

Mpumep ControlMPC -E 2x 4 E

TunoBow psap

Cnoco6bl ynpaBneHus

E: Hacocbl co BcTpoeHHbIM npeobpasoBaTtenem vactoTbl (0,37 - 22 kBT)

EC: Hacocbl, nogkntoyaemble k BHeLWHeMY npeobpasoBartento Yactotel CUE ot
Grundfos - no ogHOMY Ha Kaxabli Hacoc

F: Hacocebl, nogkniovyaemble K BHelwHeMy npeobpasosatento yactotel CUE ot
Grundfos.

S: Hacocbl 6e3 npeobpasoBatens YyacTtoThbl (Myck/ocTaHOB)

KonuyecTBO HACOCOB C YaCTOTHbIM npeoGpasoBaTeneM

MowHocTb [KBT] HacocoB ¢ npeo6pa3oBaTenem 4acToThbl

Cnocob6 nycka HacocoB C nNpeobpa3oBaTenem 4acToThbl

E: YcTpoiicTBo nnaBHOro nycka (Hacochl CO BCTPOEHHbIM NpeobpasoBaTenem 4acToThbl)

ESS: YcTponcTteo nnaBHoro nycka (Hacockl ¢ BHELWHUM npeobpa3oBaTtenem Yactotel CUE ot
Grundfos)

KonuyectBo HacocoB 6e3 4YacTOTHOro npeo6pa3OBaTena

MowHocTb [KBT] HacocoB 6e3 npeo6pasoBaTens 4acToTbl

Cxema BKIOYE€HMs NpU Nycke HacocoB 6e3 NnpeobpasoBaTens 4acToThbl
DOL: MNMpsimon nyck
SD: yck 3Be3ga/TpeyronbHuK

HanpsixeHue nutaHms, yactota

3 x380-415V, 50/60 Hz, PE

Pycckun (RU)
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5. 0630p cnoco6oB ynpaBrieHUA

[na gaHHbIX NpMMepoB 3a OCHOBY 6bInn B3ATHI YCTaHOBKMU
NOBbILWEHNA OaBNeHus.

CucTeMbl C Hacocamm co
BCTPOEHHbLIM YaCTOTHbLIM
npeo6pasoBarenem

CucrteMbl ¢ Hacocamm,
NoAKMIYEeHHbLIMU K OQHOMY
YacToTHOMy npeobpasoBartento CUE

Cucrtembl ¢ Hacocamu 6e3
npeobpasoBarens 4acToTbl

Control MPC-E/-EC

Control MPC-F

Control MPC-S

E: Control MPC c Tpems E-Hacocamu.
EC: Control MPC c Tpemsi Hacocamu,
KaXabli N3 KOTOPbIX MOAKMIOYEH K
npeobpasosBarento Yactotel CUE ot
Grundfos.

HyCT.

oV

3apevictBoBaHbl Tpu E-Hacoca.

|

» Control MPC-E/EC nogaepxuBaet
NOCTOSIHHOE AaBrieHne NyTém
HenpepbIBHOW PErynMpoBKK YacToTbl
BpalLleHUsi HAaCOCOB.

* lMpon3BoanTENLHOCTL YCTAaHOBKM
MeHsieTCst N0 HeobXxoAUMOCTU NYTEM
BKIOYEHNS/BbIKNIOYEHNS Tpebyemoro
KONMM4YecTBa HaCOCOB ¥ NaparnnenbHowm
perynvpoBKN HaCOCOB, HaxoasALWNXcs B
aKkcnnyataumu.

» CMeHa HacoCOB OCyLLEeCTBMSETCS

aBTOMaTUYEeCKN U 3aBUCUT OT Harpysku,

HapaboTKu N TEXHNYECKMX
HencnpaBHOCTEN.

» Bce BkntoveHHble Hacockl paboTaloT ¢
paBHOMN YacTOTOM BpaLleHuns.

TMO03 0993 0905

TMOO0 7995 2296

TMOO 7996 2296

+ KonuuecTBo paboTaloLnx HacoCoB Takke
3aBUCMUT OT 9HEPronoTpebneHmsi HacoCoB.
Ecnu TpebyeTcs Tonbko oguH Hacoc, ABa

Hacoca 6yayT paboTaTb C MOHWXEHHOM
YacToTOW BpalleHusl, B pesynbraTe

aHepron0Tpe6neHme CHusuTca. [ina atoro

Heobxoanmo n3MmepeHune nepenaga

[AaBreHusi Hacoca U nepeaaya AaHHbIX Ha

6ok ynpasneHua.

Control MPC ¢ Tpemsi Hacocamu,
NOAKMIYEHHBIMK K Npeobpa3oBaTento
yactoTel CUE ot Grundfos. ®yHkuus
4aCTOTHOrO perynupoBaHus YepeayeTcsi
MexXay Hacocamu.

3apenicTBOBaH OAMH Hacoc,
NOAKIIOYEHHBIN K BHELUHEMY
npeobpasosatento Yactotbl CUE ot
Grundfos.

H

T =
Q
3agencTBoBaH 0AWH Hacoc,
NOAKIMIOYEHHDBIV K BHELLHEMY
npeobpasoBarento Yactotel CUE ot
Grundfos, n gBa Hacoca 6e3
npeobpasoBartens 4acToThl.
T -
Q

» Control MPC-F noggepxusaet
NOCTOSIHHOE AaBrieHne NyTém
HenpepbIBHOWM PerynmpoBKM 4acToThbl
BpallleHNsi Hacoca, NOAKMHYEHHOrO K
npeobpasosarento yactoTbl CUE ot
Grundfos. ®yHKLMSA YacTOTHOrO
perynvpoBaHus YepeayeTcs Mexay
Hacocamu.

» lNepBbIM Bcerga 3anyckaeTcst Hacoc,
NOAKIHOYEHHbIV K BHELLUHEMY
npeobpasosarento yactoTel CUE ot
Grundfos. Ecnu Hacoc He moxeT
noaAepXvBaTth AaBreHue, BKIoYaeTcs
oOuH 1nu aBa Hacoca 6e3 YacToTHoro
npeobpasoBaTtens.

+ CMeHa HacocoB OCyLLeCTBMseTCS
aBTOMaTUYECKU U 3aBUCUT OT Harpysku,
HapaboTKN N TEXHUYECKMX
HencnpaBHOCTEN.

TMO3 1265 1505

TMO0O0 7995 2296

TMOO 7998 2296

Control MPC ¢ Tpemsi Hacocamu 6e3
YacTOTHbIX NpeobpasoBaTenen.

3apenicTBoBaH oAuH Hacoc 6e3
yacToTHoro npeobpasoBarens.

I

u
Q
Q
9

Hycr.

oV
TMO3 9204 3607

3apenicTBOBaHbl TpU Hacoca 6e3
YacToTHbIX NpeobpasoBaTenen.

ol

Control MPC-S nogaepxvuBaeTt noytu
NOCTOSIHHOE AaBrieHne NyTém
BKITHOYEHUSI/BbIKMIOYEHNST HEOBXOANMOTO
KOnM4yecTBa HacocoB.

PaGounit gnanasoH HacocoB NEXuT
mexay Hycr. ¥ Hocranos

(OaBneHue OoTKMYEHNS).

CMeHa HacocoB OCYLLECTBISIETCS
aBTOMaTU4eCKU U 3aBUCUT OT Harpysku,
HapaboTKN U TEXHNYECKMX
HeuncnpasBHOCTEN.

TMO3 0999 0905

TMO03 9203 3607




Ons gaHHOro Npumepa 3a OCHOBY Gbina B3sTa LMPKYNsSLMOHHAS
cuctema.

Control MPC Series 2000

Control MPC ¢ Tpemsi E-Hacocamu.

TMO04 0213 5107

H

TMO4 0211 5107

ol

oy |

TMO04 0212 5107

Q

» Control MPC Series 2000 nogaepxusaet
NOCTOSIHHOE AaBreHne NyTém perynmpoBKu
4acToThbl BpalLeHUsi NOAKMYEHHbIX
HaCcoCoB.

+ XapakTepucTuka yCTaHOBKU MEHSIeTCs B
COOTBETCTBUM C NOTpebrneHnem nyTém
BKIHOYEHUS/BbIKMNOYeHUs Tpebyemoro
KONMM4ecTBa HacOCOB ¥ NaparnnenbHowu
perynvpoBkun paboTaloLmx HacoCoB.

» CMeHa HacoCOB OCyLLeCTBRsSETCS
aBTOMaTUYECKU 1 3aBUCUT OT Harpysku,
HapaboTKN U TEXHNYECKNX
HencnpaBHOCTEN.

» Bce BkntoyeHHble Hacockl paboTatoT ¢
paBHOMN YacTOTOM BpaLleHuns.

» KonunyecTtBo paboTaowmux Hacocos
3aBUCUT TaKke OT SHepronoTpebrneHus
HacocoB. Ecnu TpebyeTcs Tonbko oguH
Hacoc, ABa Hacoca byayT pabortaTb ¢
NOHWXXEHHON YacTOTON BpaLleHus, B
pesynbraTe 3HepronoTpebneHne CHU3NTCS.
[nsa aToro Heo6xooUMO n3mepeHne
nepenaja gaBneHnst Hacoca u nepegaya
[AaHHbIX Ha Brok ynpaBneHus.

Pycckun (RU)
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6. MoHTax

Mepen Havyanom moHTaxa ybeauTech, 4TO yCcTaHOBKa
COOTBETCTBYET BalleMy 3aKa3dy U He MMEET BUAUMbIX
NoBpeEXAEHNN.

6.1 MoHTaXX MexaHU4eCcKoOMn 4YacTu

Control MPC gomxeH 6blTb CMOHTUPOBaH B XOPOLLO
npoBeTPMBaEMOM NoMeLLEeHNM ANs Toro, YTobbl obecneynTb
[OCTaTovHOE OXNMaxAaeHue Lkada ynpaBneHus.

Hacochbl MOHTUPYKOTCA B COOTBETCTBUN C PYKOBOACTBOM NO
MOHTaXy U akcnnyartauuu, noctaBnsdemMmbiM C HaCocamMu.

Control MPC He npegHasHayeH Ans HapyXHOW

YCTaHOBKU U He JOMKEH nonagaTth nog npsimble

COJTHEYHbIe Ny4un.

6.2 Moaknto4veHne anekTpooGopyaoBaHUs

MpenynpexaeHue

MoHTax anekTpoobopynoBaHMs OOSKEH
BbINOMHATLCS YNONTHOMOYEHHbIM
KBanMpUuUUpoBaHHbLIM NEPCOHANoOM B COOTBETCTBUM
C 06LWMMY N MECTHBIMU HOPMAaMM TEXHUKU
6e30MacHOCTM 1 COOTBETCTBYHOLLEN CXEMOM
ANEKTPUYECKMX COEANHEHWNA.

MoHTax aneKkTpoobopynoBaHUs YCTaHOBKM AOMKEH
COOTBETCTBOBATb knaccy 3awuThl IP54.

Y6enutechb, YTO XapakTepUCTUKN YCTAHOBKU COOTBETCTBYHOT
napameTpam UCMonb3yemMoro Ha MecTe MOHTaxa UCTOYHUKa
3MNEeKTPoNUTaHMUs.

Y6enutech, 4To nonepevyHoe cevyeHune npoBoga CoOTBETCTBYET

TEXHNYECKUM Tpe6OBaHVIﬂM, YKa3aHHbIM B CXeme
ANEKTPUYECKNX COEAUHEHUN.

6.3 BBog B akcnnyaTauuio

1.
2.
3.

[MogknoynTe NCTOYHUK NUTAHKUS.
[oxguTechb NosABNEHWUs NepBOro AUCNIIENHONO OKHa.

Mpu nepsom BkntoveHUn 6noka ynpaeneHust CU 352 mactep
nycka npoBeféET Nonb30BaTensi N0 OCHOBHbIM HacTpoKaMm.

Cne.qulTe WHCTPYKUNAM B KaXXOOM OKHe.

Mocne 3aBepLueHns paboTbl MacTepa nycka cnegyet
ybeamnTbes, 4TO BCe HAcOChl HACTPOEHbI Ha "ABTO" B MEHIO
"CocTosiHue".

3angute B meHio "PaboTta".
BbibepuTte pexum pabotel "Hopman." n HaxmuTte [ok].
Tenepb cuctema rotoea k pabore.

Grundfos npeanocTasndaeT rmgpaBnmyeckne gaHHble

ansa HacocoB CR, CRI, CRE u CRIE ¢ BO3MOXHOCTbIO
3arpy3nTtb GSC-dannbl HenocpeacTeeHHo B CU 352.

[aHHble N0 UCTOYHUKY SHEPTrMM BBOAATCS BPYUHYIO.

[ns Bcex ocTanbHbIX TMMNOB HACOCOB HEObXxoaUMO

BPYYHYIO BBECTU KaK ruapasnnyeckme faHHble, Tak U

AaHHble anekTpoobopynoBaHus Hacoca.
Cwm. pa3gen 8.7.39 [aH.xap-k Hac-8 (4.3.19).

7. NMaHenb ynpaBneHus

MaHenb ynpasneHus Ha nepeaHen Kpbilwke LWwKada ynpasneHus

BKItoyaeT B cebsa gucnnen, Habop KHOMOK U ABa CBETOBbIX
nHaukaTopa. MNaHenb ynpaBneHns no3BonsieT BpyYHYHO
HacTpauBaTb W KOHTPONMPOBaTb MPON3BOAUTENBHOCTb
YCTaHOBKM.

Cu 352 —2
® @1 3

—25
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*GH——-6
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Puc. 4 TllaHenb ynpaBneHus

TMO5 3043 0812

Mo3. OnucaHue

1 Oucnnen

2 Ctpenka Hanpaso

3 Cnpagka

4 Bsepx

5 BHu3

6 Mntoc

7 Mwunyc

8 Hasag

9 B Hayvano

10 OK

11 CBeToBON MHAMKATOP paboThbl (3eNEHbIN)
12 CBETOBOW UHAMKATOP HEMCNPABHOCTY (KPacHbIN)
13 ApkocTb




7.1 Oucnnen

4.2 fap
50 fap

Puc. 5 CrpykTtypa ancnnes

7.1.1 CTpoka MeHIo
CTtpoka MeHto (A) npeacraBneHa Ha puc. 5.
OkHo BKIo4aeT B cebs YeTbipe rmaBHbIX MEHIO:

CocTosiHue OToGpa)KeHme COCTOAHUA CUCTEMDI

M3meHeHune pa6otw|x napamMeTpoB, Takux Kak
YCTaHOBNEHHOe 3Ha4yeHune

Pa6oTta

ABapus XXypHan aBapui Ans noucka HemcnpaBHOCTEN

Hactponkn W3meHeHne HacTpoek (AONONHUTENBHO - Naposib)

7.1.2 BepxHsAsA cTpokKa

BepxHsas ctpoka (B) npeacraBneHa Ha puc. 5. Ha pucyHke
nokasaHo criegyoliee:

* HOMep ¥ Ha3BaHWe OKHa (NeBas CTopoHa)

+ BbliOpaHHOE MeHI0 (NeBasi CTOpoHa)

+ cumBon X) Npu NOSIBREHU cUrHana TPesorm
(npaBasi cTopoHa)

« cumBon /\ Npu NosiBNEeHUN NpeaynpexaeHns
(npaBas cTopoHa)

* cumBon BbIGpaHHOro A3blka /~ (NpaBas CTOPOHA).

7.1.3 N'pacdhmyeckoe nsobpaxeHue

padhmueckoe nsobpaxerue (D) oTobpaxaeT cocTosiHue,
0603HavYeHne 1 Apyrue afemMeHTbl, B 3aBUCUMOCTM OT MOMOXEHMS!
B CTPYKTYPE MEHIO.

M306paxeHne MOXeT Noka3sblBaTb BCIO CUCTEMY UMK €€ YacTb, a
TakXke pasnuyHble YCTaHOBOYHbLIE NapameTpbl.

7.1.4 [lnHeika NPOKPYTKMN

Ecnu nepeyeHb a11eMeHTOB rpadmyeckoro n3obpaxeHus
BbIXOAMUT 3a rpaHuLbl AUCNIes, B NIMHeNKe NPOKPYTKM crnpasa
MOSIBMSIIOTCS CUMBONbI 4| 1 [w . McnornbayiiTe 3T CUMBOSIbI 4115
nepemeLLeHInst BBEPX U BHWU3 MO CMUCKY.

7.1.5 HuxHaAA cTpoka

HwxHas ctpoka (C) oTobpaxaeT aaTty u Bpems.

7.2 KHOMKWM N cBeTOBbIe MHAUKATOPbI

AKTMBHbIE KHOMKM (No3. co 2 no 10 Ha puc. 4) Ha CU 352
NoACBEeYEHbI.

7.2.1 Ctpenka Hanpaso (nos. 2)

HaxmuTe [>], 4TOObI NEpenTn B criegytollee MEeHIO B CTPYKType
MeHto. Ecnn HaxaTb [>], koraa byaeT BbiAeneHo MeHto
"HacTtpowkn", Bbl nepengéte B MeHto "CoctoaHue".

7.2.2 CnpaBka (nos. 3)

Ecnun nogceeveHa ata KHOMKa, Npu HaXkaTum Ha He€ NosiBUTCSA
TEKCT NoAcKa3sku, KOTopasi OTHOCUTCS K aKTUBHOMY OKHY.
3akpoinTe TEKCT HaxaTuem €.

7.2.3 BBepx u BHU3 (No3. 4 n 5)
Mcnonb3dynTte cumBonel [V ] u [ A] ANA nepeMeLleHnst BBEpPX U
BHM3 MO CMMUCKY.

Tlobow TekcT MoxeT 6bITb BbiIOpaH kHomkow [ok], ecrnv OH B
TEKCTOBOM OKHE.

Ecnu BblgennTb Kakon-nmbo TEKCT U HaxaTb KHOMKY [A],
BbIJENNTCHA TEKCT Had HUM. Ecnn HaxaTb KHoOMKy [V ], BblgenuTcs
TEKCT MoA HUM.

Ecnu B nocnegHen ctpoke cnucka Haxartb [V ], Bbiaenutcs
nepsasi CTpoka.

Ecnu B nepBon cTpoke cnucka Haxatb [ A ], Bblgenutcs
nocnegHsAs cTpoka.

7.2.4 TInoc n MuHyc (no3. 6 n 7)

[N yBenMYeHUs Unm yMeHbLUEHNS 3Ha4YeHUs ncnonbaynte [+] n
[-]. BenuunHa aktuBmpyetcs Haxatmem [ok].

7.2.5 Hasap (nos. 8)

YTo6bl BEPHYTLCSA HA OAHO OKHO B MEHI0, HaXMuTe €©.

Ecnu nameHnTb kakoe-nnbo 3HayeHve u HaxaTb €, To HoBasi
BeNMYMHa He coxpaHuTcA. [lononHMTenNbHY MHOPMaL Mo
cmoTpuTe B pasgene 7.2.7 OK (nos. 10).

Ecnu HaxaTb [0k] nepeq Tem, kak HaxaTb €, HoBasi BenuymHa
coxpaHuTcs. [JononHUTENbHY NHPOPMaLNI0 CMOTPUTE B
paspene 7.2.7 OK (nos. 10).

7.2.6 B Hayano (nos. 9)

HaxmuTe M, 4ToGbl BepHYTLCA B MeHI0 "CocTosiHue".

7.2.7 OK (nos. 10)

Mcnonb3yiiTe 3Ty KHOMKY Kak KHOMKY BBOAA.

OHa Takxke ncnonbayeTtcs, YTobbl Ha4aTb NPOLLECC HACTPONKK
BeNnn4ymHebl. MNocne naMeHeHVs BENUYUHBLI HEO6X0ANMO HaxaTb
KHOMKY [OK] Ans akTuBaumu.

7.2.8 CBeToBble nHAMKaTopbl (no3. 11 n 12)

MaHenb ynpaBneHus ocHalleHa 3eN€HbIM U KpacHbIM CBETOBbIMM
MHAMKaTOpamu.

3enéHbIi CBEeTOBOM MHAMKATOP OyAeT NOCTOSIHHO ropeTb BO
Bpemsi paboTbl YCTAHOBKM U MUraTb NOCne akTMBauun yHKLUM
ocTaHoBa.

KpacHbIi cBETOBOWM MHAMKATOP 3aropuTcs Npu nogaye
aBapvMHOro curHana unv npeaynpexaexusi. HeuncnpaBHocTb
MOXHO OnpeaenuTb No aBapuiHOMY CMUCKY.

7.2.9 fApkocTtb (no3. 13)

B OKkHe MOXHO M3MEHUTb SPKOCTb C MOMOLLbIO 3TON KHOMKMK:
1. Haxwmwute .

2. CKoppeKTupywTte SpKoCTb C NoMoLLblo [+] 1 [-].

7.2.10 3agHAA noacBeTKa

Ecnu HUKaKkne KHOMKN He HaXXMMaloT B TedeHne 15 MUHYT, 3aHsAA
rnoacseTka NaHenm TYCKHEET, Ha Aucnnee NosiBNseTcs nepeoe
OKHO MeHto "CocTosiHne".

YT106bI CHOBa aKTMBUPOBAaTb 3aHIOK MOACBETKY, HaXXMUTE N0y
KHOMKY.

Pycckun (RU)
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8.

PyHKLUN

8.1 CtpykTypa yHKLMNI

q)yHKLl,VIVI 3aBUCAT OT KOH(bVIpraLWIVI CUCTEMDI.

1.
|

CocTosHue 2. Pa6ota 3. Asapus Npoponxehue Ha cTp. 11
| |
1. CocTosiHve 2. Pabora 3. ABapwiiH. cocTosiHVe
3.1 TekyLumne aBapuiiHble curHanbl I‘2.1 [lononHuTenbHbIe HacTPOMKM .
o 3.1 Tekylme aBapuiiHble curHanb!
3.1.1 Tekywue aBapuiiHble cUrHanbl 2.1.1 Pexum paboTbl cucTEMBI .
3.2 XypHan aBapuin
1.2 Cucrema 2.1.2 Pexum ynpasneHus
3.3 CepBUCH. KOHT. MH.
1.2.1 Pexum paboTbl 2.1.3 AnbTepH. yCTaHOBM. 3HaYeHns
1.2.2 YcraH. 3HaveHve 2.1.4 YnpaBneHue oTAeslbH.HaCOCOM
1.2.3 BenuuuHa BNWAHWA Ha YCTaHOBM. 3HaY-e 2.1.4.12 Hacoc 1-6
1.2.4 W3mepeHHble 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.aKkkym.

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

[aHHOM MeHI0 0TOBpaxatTcst aBapuu, COCTOSIHUE CUCTEMBI U rpachuKn PEFUCTPUPYEMBIX AaHHbIX.

MpumeyaHue: B JaHHOM MEHIO HE BbIMOMHAIOTCS HUKaKNe HaCTPOWKMU.

Pa6ota

B

OaHHOM MEHK MOXHO 3aaTb OCHOBHbIE NapaMeTpbl, Takne Kak yCTaHOBNEHHOE 3Ha4YeHune, pexmv pa6OTbI, pexunm ynpasneHuna n

ynpasneHue otaefibHbIM HacOoCOM.

ABapusa

[aHHoe meHio AaéT 0630p aBapuin n NpeaynpexaeHui.

B

AaHHOM MeHI0 MOXHO cOpacbiBaTb aBapuiiHble CUrHanbl U nNpeaynpexaeHus.

HacTtpowknu

B aHHOM MEHI0 MOXHO 3aflaBaTb PasnuyHble OYHKLNUK:

OCHOBHOW KoTponnep

MN-perynsaTop, ANbTepH. yCTaHOBM. 3Ha4YeHus, BHelwH.BnusaHne Ha ycT.3Hay-e, OcCHOBHOM AaTuuk, TakToBas nporpamma, lMponopu,.
nasneHune, KoHdwurypupoBaHune S-ycTaHOBKW, JIMHENH.U3M.yCT.3Hau.

KackagH.ynpasn.Hacocamu

MuH. Bpemsa mexay nyckom/octaHoBoM, Makc. yncno nyckos/yac, Yvucno pesepBHbIX HacocoB, MNpUHyAMT.NepeknioYeHne HacoCcoB,
MpobHbIN pexnm Hacoca, MNonbiTka ocTaHOBa Hacoca, YacT.Bpaly.(Bkn U OTKN Hacoca), MunH. nponsBoauTenbHOCTb, KomneHcauums
NycKOBOro nepuoaa Hacoca.

[ononHuTtenbHble yHKLMMN

PyHKUMA ocTaHoBa, [naBHoe yBenuueHve aasneHus, Lindp.sxoabl, AHanorosble Bxoabl, LindpoBbie Bbixoabl *, AHanorosble
BbIxoAbl, PaboTa B aBapuinHom pexume, MuH,makc u onpea.nonb3-eM pexumbl, [laH.xap-k Hac-B, icTouH.ynpaB-4, ®ukc.gaen.Ha
Bxoae, OueHka pacxoga, PaboTta ¢ orpaHuyeH. Nnpon3BoguT-to.

PYHKUMM KOHTPONSA

3awmTa o1 cyxoro xoaa, MuH. naeneHue, Makc. gaBneHune, BHelwH.Hencnp-Tb, Boixoa 3a npegen 1, Boixog 3a npegen 2, Pab.touka
BHe pab.ananasoHa, Copoc gaBneHus, Peructpmpyemoe 3HavyeHme, HencnpaBHOCTb, OCHOBHOMN AaTUMK.

PyHkumm CU 352

Asblk 0koH, EguHnubl, Jata n Bpems, Maponb, Ethernet, Homep wuHbl GENIbus CoctosiHue nporp. obecn-s.
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4. HacTtpoviku

— 4.1

4.2

4.3

4.4

—— 45

OcHoBHoW koTponnep
—4.1.1 MA-perynsTop

4.1.2 AnbTEepH. YCTaHOBI. 3HaYeHNs

4.1.2. AnbTepH. yCTaHOBI. 3HaYeHus 2 - 7
413 BHelwH.BNMsAHNE Ha YCT.3Hay-e

4.1.3. BxogHasi Benu4uHa noa BNusiHuem

4132 HacTtpoiika dyHKUMKN BIUSHUA
—4.1.4 OcHoBHOI AaTumK
—4.1.6 TakToBas nporpamma
—4.1.7 Mponopu. aaenexve
—4.1.8 KoHdurypupoBaHue S-ycTaHOBKM
—4.1.9 JINHEeNH.n3M.yCT.3Hay.
KackagH.ynpaen.Hacocamu
421 MwuH. Bpemst Mexay nyckom/ocTaHOBOM
Makc. uncno nyckos/yac

423 PesepBHble Hacochl
—4.24 MpuHyAWT.NepeknoyeHne HacocoB
—4.2.5 MpoGHbIN pexum Hacoca
—4.2.7 MonbiTka ocTaHoBa Hacoca
—4.2.8 YacT.Bpaul.(Bkn 1 OTKN Hacoca)
—4.2.9 MwuH. npousBoanTeNnbLHOCTL

—4.2.10 KomneHcauusa nyckoBoro nepuoga Hacoca
[lononHutenbHble yHKUUM

4.3.1 DyHKUMS ocTaHoBa
4.3.1. MapameTpbl ocTaHoBa
—4.3.3 MnaBHoOe yBenuyeHne aaBneHus
4.3.5 Pa6ota B aBap.pexume

[ 4.3.7 Lindp.exoabl

dyukuma, DI1 (CU 352) - DI3, [10, 12, 14]

®yHkuus, DI1 (10 351-41) - DI9, [10 - 46]

dyHkumsa, DI1 (10 351-42) - DI9, [10 - 46]

[ 4.3.8 AHanoroBsble

[~ HacTtpoiiku, Al1 (CU 352), [51] - Al3, [51, 54, 57]
dyHkumsa, Al1 (CU 352) - AI3 [51, 54, 57]

I~ HacTtpoiiku, Al1 (10 351-41), [57] - Al2 [57, 60]
®yHkuus, Al1 (10 351-41) - Al2 [57, 60]

—HacTpoiiku, Al1 (10 351-42), [57] - Al2 [57, 60]

dyHkumsa, Al1 (10 351-42) - A2 [57, 60]

—4.3.9 Lincposble BbixoAb!

——DO1 (CU 352), [71] -curHanusaums - DO2 [71, 74]

—DO1 (10 351-41), [77] -curHanusauus - DO7 [77 - 88]

——DO1 (10 351-42), [77] -curHanu3sauus - DO7 [77 - 88]

[ 4.3.10  AHanorosble BbIXoAbl

AO1 (10 351-41) [18] - AO3 [18, 22, 26]

AO1 (10 351-42) [18] - AO3 [18, 22, 26]

—4.3.14 MwuH,MaKc 1 onpea.nonb3-eM pexuMbl

4.3.141 MuH. pexum

4.3.14.2 Makc. pexum

4.3.14.3 3agatb onpea.nonb3.pexum
[—4.3.19  [aH.xap-k Hac-B

4.3.23 OueHka pacxopa

4.3.20 WcToyH.ynpas-a

[ 4.3.22  dukc.nasn.Ha Bxoae

—4.3.23 OueHka pacxopa

4324 Pa6oTa ¢ orpaHu4eH. Npou3BOAUT-0

DYHKLIMM KOHTPONS

4.4.1 3awmTa oT cyxoro xoaa

4411 Pene paBneHus/ypoBHs

4412 M3mepeHue aaBneHus Ha Bxoae
4413 WM3mepeHue ypoBHs B Hake

—4.4.2 MwuH. naBneHue
443 Makc. nasnexne
444 BHeLwH.Heucnp-Tb

—4.45 Bbixog 3a npeaen 1
[—4.4.6 Boixop 3a npegen 2

[—4.4.7 Pa6.Touka BHe pab.nmanasoHa
—4.4.8 C6poc paenenus
—4.49 Peructpupyemoe 3HayeHne

—4.4.10 HewucnpaBHOCTb, OCHOBHOM

DdyHkumm CU 352

[ V3aMeHUTb A3blk Ha paboumii (aHrmuicKkui)

[ MpounasecTu NOBTOPHBIA Nyck "mMacTepa”
 4.5.1 A3bIK OKOH

—4.5.2 EavHuubl

—4.5.2.1 [aenexHve
4522 Mepenan aasnenns
4523 Hanop

4524 YpoBeHb 45.2.8 Temnepatypa
——4.5.2.5 Pacxoa 4529 MoLiHocTb
—4.5.26 O6bEM 4.52.10 OHeprus

4527 YaenbHoe aHepronoTp-e

453
454
455
4.5.6
459

[ata v Bpems

Maponb

Ethernet

Homep wuHbl GENIbus
CocTosiHve nporp. obecn-s
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8.2 0630p

Pasgen Ha3saHue n Homep okHa Cwm. cTp.
8.4 CocmosiHue (1) 14
8.4.1 Tekywue asaputiHble cueHanbi (3.1) 14
8.4.2 Cucmema (1.2) 15
8.4.3 Pexum pabomsi (1.2.1) 15
8.4.4 YcmaH. 3HayeHue (1.2.2) 15
8.4.5 Benu4uHa enusiHusi Ha ycmaHoern. 3Had-e (1.2.3) 16
8.4.6 U3amepeHHble 3HadeHust (1.2.4) 16
8.4.7 AHarnozosble 8xo0bi (1.2.5) 16
8.4.8 Peaucmpupyembili 2pagpuk (1.2.6) 16
8.4.9 Cocm.akkym. (1.2.7) 17
8.4.10 Hacoc 1 - 6, exypH.Hacoc, Pespe.Hacoc (1.3 - 1.10) 17
8.5 Paboma (2) 18
8.5.1 Paboma (2) 18
8.5.2 Pexxum pabomsi cucmembi (2.1.1) 18
8.5.3 Pexum ynpaeneHus (2.1.2) 19
8.5.4 AnbmepH. ycmaHoern. 3HadyeHus (2.1.3) 21
8.5.5 YnpaseneHue omdenbH.Hacocom (2.1.4) 21
8.5.6 Hacoc 1-6(2.1.4.1-2.1.4.6) 22
8.5.7 Paboma, 0exyp-20 Hacoca (2.1.4.7) 22
8.5.8 Paboma, pe3sepeHbili Hacoc (2.1.4.8) 23
8.6 Asapus (3) 24
8.6.1 AeapuliH. cocmosiHue (3) 24
8.6.2 Texkywue asapuliHbie cueHarbl (3.1) 25
8.6.3 XKypHan asapuli (3.2) 25
8.6.4 CepsucH. koHm. uHg. (3.3) 25
8.7 Hacmpoltiku (4) 26
8.7.1 OcHogHoli kompornnep (4.1) 26
8.7.2 ln-peeynsmop (4.1.1) 27
8.7.3 AnbmepH. ycmaHoesl. 3HadyeHusi (4.1.2) 28
8.7.4 AnbmepH. ycmaHoes. 3HadyeHusi 2 - 7 (4.1.2.1 - 4.1.2.7) 28
8.7.5 BHewH.snusiHue Ha ycm.3Hay-e (4.1.3) 29
8.7.6 Hacmpolka ¢yHkyuu enusiHus (4.1.3.2) 30
8.7.7 OcHogHoli 0am4uk (4.1.4) 30
8.7.8 Takmosasi npoepamma (4.1.6) 31
8.7.9 lponopy. daeneHue (4.1.7) 32
8.7.10 KoHgpueypuposaHue S-ycmaHosku (4.1.8) 32
8.7.11 JluneliH.usm.ycm.3Hay. (4.1.9) 33
8.7.12 KackaOH.ynpaen.Hacocamu (4.2) 33
8.7.13 MuH. spemsi mexdy nyckom/ocmaHogom (4.2.1) 33
8.7.14 Makc. yucno nyckos/yac (4.2.1) 33
8.7.15 PesepsHbie Hacochl (4.2.3) 34
8.7.16 lMpuHydum.nepeknyeHUe Hacocos (4.2.4) 34
8.7.17 lMpobHbIl pexum Hacoca (4.2.5) 35
8.7.18 lMonbimka ocmaHoea Hacoca (4.2.7) 35
8.7.19 Yacm.epaw.(8kn u omkn Hacoca) (4.2.8) 36
8.7.20 MuH. npoussodumenbHocms (4.2.9) 36
8.7.21 KomneHcayusi nyckogoeo nepuoda Hacoca (4.2.10) 37
8.7.22 HononHumensHble pyHKkyuu (4.3) 37
8.7.23 ®@yHkyuss ocmaHosa (4.3.1) 37
8.7.24 lnasHoe ysenuyeHue dasneHus (4.3.3) 39
8.7.25 Paboma e asap.pexume (4.3.5) 40
8.7.26 Liugpp.exo0ki (4.3.7) 40
8.7.27 QyHKyUU Yyughposbix 8xodos (4.3.7.1) 41
8.7.28 AHarnozosslie xodnbi (4.3.8) 41
8.7.29 AHarnozossle 8xodbi (4.3.8.1 - 4.3.8.7) 42
8.7.30 AHaroa.exo0bl u uamepeH.3Ha4eHue (4.3.8.1.1 - 4.3.8.7.1) 42
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Paspgen Ha3BaHue n Homep OkHa Cwm. cTp.
8.7.31 Liugbposnie 8bixodbi (4.3.9) 43
8.7.32 ®@yHKyus yughposbix 8bixo008 (4.3.9.1 - 4.3.9.16) 43
8.7.33 AHarnozossle 8bixo0b! (4.3.10) 44
8.7.34 Bbixo0HoU cueHan (4.3.10.1 - 4.3.10.3) 44
8.7.35 MuH,makc u onped.nonb3-em pexumsl (4.3.14) 44
8.7.36 MuH. pexum (4.3.14.1) 45
8.7.37 Makc. pexum (4.3.14.2) 45
8.7.38 Pexxum,onped.nonb3-nem (4.3.14.3) 46
8.7.39 [aH.xap-k Hac-8 (4.3.19) 46
8.7.40 UemouH.ynpas-5 (4.3.20) 47
8.7.41 Qukc.0aen.Ha 8xode (4.3.22) 48
8.7.42 OueHka pacxoda (4.3.23) 48
8.7.43 Paboma c ozpaHu4eH. npouszgooum-to (4.3.24) 49
8.7.44 ®@yHkyuu KoHmpons (4.4) 49
8.7.45 Bawuma om cyxoeo xo0a (4.4.1) 50
8.7.46 Pene dasneHusi/ypogHs (4.4.1.1) 50
8.7.47 UsmepeHue dasneHusi Ha 8xode (4.4.1.2) 51
8.7.48 UsmepeHue yposHsi 6 bake (4.4.1.3) 51
8.7.49 MuH. dasneHue (4.4.2) 52
8.7.50 Makc. dasneHue (4.4.3) 52
8.7.51 BHewH.Heucrp-mb (4.4.4) 53
8.7.52 Bbixo0 3a npeden 1 (4.4.5 - 4.4.6) 53
8.7.563 Pab6.mouka eHe pab.0uana3oHa (4.4.7) 54
8.7.54 C6poc dasneHusi (4.4.8) 54
8.7.55 Peaucmpupyemoe 3HadeHue (4.4.9) 55
8.7.56 HeucnpasHocmb, ocHogHol damyuk (4.4.10) 55
8.7.57 @yHkyuu CU 352 (4.5) 56
8.7.58 513bIK OKOH (4.5.1) 56
8.7.59 EduHuupbi (4.5.2) 57
8.7.60 Hama u epemsi (4.5.3) 58
8.7.61 lMaponb (4.5.4) 58
8.7.62 Ethernet (4.5.5) 59
8.7.63 Homep wurbl GENIbus (4.5.6) 59
8.7.64 CocmosHue npoep. obecn-s1 (4.5.9) 59
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8.3 OnucaHume yHKUUMN

OnucaHne yHKUNA OCHOBAHO Ha YeTbIPEX MaBHbIX MEHI0 brnoka
ynpasneHust CU 351:

+ CocTosiHune

+ Paborta

* ABapus

+ Hactponku.

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

8.4 CoctosiHue (1)

MepBoe OKHO COCTOSIHWSI MPMBEOEHO Hike. ITo n3obpaxeHue
NosIBNAETCS NP NOAKITIYEHUN SNEKTPOIHEPTUM, @ TaKxKe Koraa
KHOMKM Ha MaHesnu ynpaeneHusi He UCMosb3yoTcs B TeyeHne 15
MUHYT.

42 fiap
5.0 fap

Puc. 6 CocTosiHne

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 HaCOCHOW YCTaHOBKW. BbibpaHHble n3mepsiemble
napameTpbl 0TO6paXarTCa C CUMBOJIOM AaTyMKa U TEKYLLUM
3HaYeHMeM.

B yctaHoBkax MPC-E, rge usBecTHbl nepenaj AaBneHuns B
Hacocax U JaHHble XxapakTepuCcTUK Hacoca, Ha aucnnee
oTobpaxaeTcsa onpeaensembiin pacxos, Koraa pacxod n yactota
BpallleHUsi HACOCOB HaXOAATCs B Npeaenax avanasoHa, B
KOTOPOM BO3MOXHO OLIEHUTb pacxog.

= : 3TO 3HAYUT, YTO pacxof ABMNAETCSH PACHETHLIM 3HAYEHUEM.
Onpeaensemslit pacxod MOXET OTNnYaTbes oT
N3MEPEHHOIO 3HAYEHNS.

B ueHTpe aucnnes umeetcsa nHgopmaumoHHoe none (1), B

KOTOpPOM 0T06pa>KaeTc;| COOTBETCTBYOLLAs MHOPMALNSA, ecnu
npousoLwsio cneaywulee:

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

* BHeLWH.BNUSHNE 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. n3s-3a paboTbl C OrpaHny. NPOV3BOA-t0
» OcTaHoB 13-3a HM3K.pacxoaa.
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B HmxHewn yactu gucnnes (B), otobpaxatorcs:

* nocnegHvi TeKyLun aBapunHbIA CUTHamM, eCnm OH ecTb,
npuyYnMHa HENCNPABHOCTM BMECTE C KOAOM HEMCNPABHOCTY B
KBagpaTHbIX CKOOKax;

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

* COCTOsIHME Hacoca C TEeKyLMM paBounm pexmMMom.

Mpu nosiBNneHun HencnpasHocTh B cTpoke (C)

nosiBUTCA CUMBON npeaynpexaenns /N unu cumeon
aBapum &) BMecCTe C NPUYMHON N KOLOM

HewucnpaBHoOCTH, Hanpumep, "MNeperpes” (64).
Ecnu HeucnpaBHOCTbL cBsi3aHa C OAHMM U3 HacOCOB, B Havyane
CTPOKM COCTOSIHMSI AaHHOro Hacoca (D) nosisutcs cumeon A\ unm
. OoHOBPEMEHHO CMMBOI COCTOsIHUA Hacoca (E) cMeHUT uset
Ha XENTbIA NN KpacHbIN, B COOTBETCTBME C ONMCAHNEM B
Tabnuue Huxe. Cumeon A\ unm K nossuTcsA cnpasa B BEPXHEN
ctpoke gucnnes (F). NMoka HemcnpaBHOCTb HE UCYE3HET, 3TOT
cumBon Byget HaxoAnTbCA B BEPXHEN CTPOKe BCEX
oTobpa)kaeMblX OKOH.

YT0ObI OTKPLITE CTPOKY MEHI0, BblAeNUTe CTPOKY KHOMKamm [V ]
vunu [ A] n HaxxmuTe [ok].

Yepes AaHHbIN OUCMNEN MOXHO OTKPbITb OKHA COCTOSIHUSA,
oTobpaxatoLyme:

* TeKylue aBapuiiHble CUrHanbl;
* COCTOSIHWE CUCTEMBI;
* COCTOSIHWME KaXgoro Hacoca.

OnucaHune coCTOAHUA Hacoca

WHaukaTop cocTosiHMA
Hacoca

OnucaHue

BpawiaeTtcs, 3eneHbin Hacoc pa6GoTaer.

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

Bpawaetcs, xentbin MpeaynpexaeHue. Hacoc paboTtaert.

MpeaynpexaeHne. Hacoc rotos Kk

[MOCTOSIHHO rOpUT XENThIN
paboTte (He paboTaer).

ABapUNHbINA cUrHanm.

[MOCTOSIHHO rOpUT KpacHbI
OcTaHoB Hacoca.

8.4.1 Tekywme aBapuiiHbie curHansoi (3.1)

ABapA

Puc. 7 Tekywme aBapuiiHblie curHansl

OnucaHue

B naHHOM okHe oTobpaatlTcs BCe akTUBHbIE
npeaynpexaatoLime n aBapuiiHble CUrHanbl CUCTEMBI.
Mopgpo6Hee cMm. pasgensl 8.6.2 Tekywue agapuliHbie cueHarbl
(3.1) n 8.6.3 XKypHan asaputi (3.2).



8.4.2 Cuctema (1.2)

Puc.8 Cucrema

OnucaHue

B naHHOM OkHe 0To6pa>KaeTc;1 Tekyuwee pa6oqee COCTOAHUE
YCTaHOBKMW. Onsa nony4vyeHusa OOMNOMHUTENBHOW MHOPpMaLUn
MOXHO NepPenTn K AONONHUTENbHLIM OKHAM.

Yepes gaHHbIV AMCNNEeRn MOXHO OTKPbITb OKHa, oTobpaxatoLne:
*  Pexum paboTbl

* YcTaH. 3HavyeHue

+ BenununHa BNWSHWSA Ha yCTaHOBN. 3Ha4-e

* VI3MepeHHble 3HaYeHus

» AHanorosble BXxoabl

* Peructpupyemsbiin rpacdmk

+ CocCT.aKkKkyM..

8.4.3 Pexxum pa6othbi (1.2.1)

vHa

Puc.9 Pexum pabotbl

OnucaHune

B naHHOM okHe oToGpakaeTcsi pabounii pexxmM yCTaHOBKHM, a
TakXKe UCTOYHUK yrpaBneHus:.

Pexumbl paboTbl

YcTaHoBKa MMeeT WwecTb pabounx pexvMoB:

1. Hopwman.

— Hacocbl perynupytoT cBot Npon3BOANTENBHOCTL B

COOTBETCTBUYU C NOTpebneHnem.
2. Makc.

— Hacocbl paboTaloT ¢ NOCTOSIHHO BbICOKOW 4acTOTOM
BpaLleHusi. Kak npaBuno, Bce Hacockl paboTatoT ¢
MaKCHMarnbHON 4acTOTOWN BpalLeHus.

3. Onp.nonb3-em

— Hacocbl paboTatoT ¢ NOCTOSAHHOM YacTOTON BpaLleHus,
yCTaHOBIeHHoW nonb3oBaTeneM. Kak npasuno, ato
npounssoanTenbHOCTb Mexay "Makc." n "MuH.".

4. MwH.

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

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

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

MpounsBoanTenbHOCTL, Heobxoaumasi Ans AaHHbIX PEXUMOB
paboTbl, MOXET ObITb YCTaHOBMNEHA B MeHto "HacTporikun™:

*  Makc.

* MwuH.

* Onpea.nonb3-nem

+ PaboTta B aBap.pexume.

Cwm. pasgensbl 8.7.35 MuH,makc u onped.nosb3-eM pexxumsb|
(4.3.14) n 8.7.25 Paboma e asap.pexume (4.3.5).

TekywWwmnin pexum paboTbl MOXHO perynMpoBaTb U3 YeTbIpEX
pPasnuYHbIX MCTOYHWUKOB!

* HEeucnpaBHOCTb
*  BHELIHWIA curHan
« CU 352

*  LUMHa.

WcTouH.ynpaB-a

YCcTaHOBKY MOXHO HacTpoUTb Ha AUCTAHUMOHHOE ynpaBneHue
yepes BHELLHIOW LWKHY cBA3Kn (onuus). B atom cny4vae
YCTaHOBIIEHHOE 3HAYeHNEe U pexnum paboTbl AOMKHbI 3a4aBaTbCs
nocpeacTBOM LUMHBI.

B meHio "HacTporiku" B ka4ecTBe UCTOYHMKA YpaBleHns MOXHO
BblObpaTb CU 352 nnu BHELLHIOW LUNHY CBA3M.

CocTosiHMe JaHHOWM HacTpoWkM oTobpaxaeTcs B OkHe "Pexnm
paboTbl".

8.4.4 YcTaH. 3HavyeHue (1.2.2)

BrIGDaH

O
O
O
O
O
O
O

0.0 6ap

Puc. 10 YcrtaH. 3HayeHue

OnucaHune

B naHHOM okHe oToGpaxaeTcs BbIOpaHHOE yCTaHOBMNEHHOE
3HaveHue 1 rge oHo 6bino yctaHosneHo: CU 352 unu BHewHsa
LWIMHa CBA3MN.

OKHO TaKxe NnokasbiBaeT BCe CeMb BO3MOXHbIX YCTAHOBIEHHbIX
3HayeHun ot CU 352 (ans ynpaBneHus no NpuHLUNY 3aMKHYTOro
1 pa3oMKHYTOro KoHTypa). OgHOBpeMeHHO oTobpaxaeTcs
BblOpaHHOE YCTaHOBMNEHHOE 3Ha4eHue.

3TO OKHO COCTOSIHWSA, B HEM Herb3s BbIMOMHSATL HACTPONKM.
YcTaHOBMNEHHbIE 3HAYEHUSI MOXHO MEHATb B MeHio "PaboTa" unu
"Hactpoviku". Cm. pasgen 8.7.3 AnlbmepH. ycmaHo8s1. 3Ha4eHust
(4.1.2).
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8.4.5 BenuunHa BNMAHMUA Ha ycTaHoBN. 3Hau-e (1.2.3)

5.06ap

Puc. 11 BenuuuHa BNMSHWSA Ha yCTaHOBI. 3Hay-e

OnucaHue

Ha BbiGpaHHOE yCTaHOBNEHHOE 3Ha4YeHMe MOryT BNusTb
napameTpbl. [MapameTpbl oTo6paxatTcs B NpoueHTax oT

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

dPakTnyeckoe ycTaHOBNeHHoe 3HavyeHue (SP) =

BblOpaHHOE YCTAHOBIEHHOE 3HayYeHne X BrnvsHue (1) x

BnusiHMe (2) X ...

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

HekoTopble napameTpbl MOXHO YCTaHaBNMBaTb B OKHE
BHewH.snusiHUe Ha ycm.3Ha4-e (4.1.3). MapameTp "MoBbiweHne
HWU3KOW Nnopayumn" yctaHaBnnBaeTCcs Kak obnactb nycka/octaHoBa B
NPOLLEHTHOM BbIPaXXEHMN OT 3HaYEHWs!, YCTAHOBIIEHHOIO B OKHE
®@yHkyusi ocmaHosa (4.3.1). MapameTp 3agaéTtcs B NpoLeHTax B
okHe [Mpornopy. dasneHue (4.1.7).

MocnegHum oTobpaxaeTcsa nonyvyeHHoe gakTnyeckoe
ycTaHoBrneHHoe 3HadveHune (SP).

8.4.6 UamepeHHbIe 3Ha4YeHus (1.2.4)

5.0 fiap

HIIA
5.06ap

Puc. 12 N3mepeHHble 3Ha4yeHus

OnucaHue

OkHO nokasbiBaeT obliee COCTOsIHME BCEX U3MEPEHHbIX U
BblYMCIIEHHbIX NapameTpoB. B yctaHoBkax MPC-E ¢
pacxo4oMepoM yaenbHas 3Heprusi otobpaxaeTcs Kak cpeaHsast
BenuunHa n dakTuveckas BenvyuHa (CpegHuin nokasaTens 3a
nocnepHww MUHYTY). CpefHee 3HayeHve onpegenseTcs Ha
OCHOBaHWMM CyMMapHOro pacxoga us obuiero oobema.

CpegHee 3HayeHue obuiero o6bémMa 1 yaenbHoWm 3Heprum MoxeT
ObITb COpOLLEHO B AAHHOM OKHe.
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CTtpoku "MoTpebn. MowHOCTL" 1

"OHepronoTpebneHne" oTobpaxatoTcs TONbKO B

cuctemax MPC-E/-EC.

8.4.7 AHanoroBble Bxoabl (1.2.5)

1L 1L [ 5 06ap
[, aENaHNa HarHaTaHwA)

Puc. 13 AHanorosble BXoAbl

OnucaHue

B pnaHHOM okHe npepcTaBneH 0630p aHanoroBbIX BXOA0B U
N3MEepEeHHbIX 3Ha4YeHnn kaxagoro Bxoga. Cm. pasgensl

8.7.28 AHanoeosble 8x00bl (4.3.8), 8.7.29 AHanozoeble 8x00bi
(4.3.8.1 - 4.3.8.7) n 8.7.30 AHarnoe.exo0bl U U3MepeH.3Ha4yeHue
(4.3.8.1.1 - 4.3.8.7.1).

8.4.8 Peructpupyembiin rpacumk (1.2.6)

Puc. 14 Pernctpupyembiin rpacgpumk

OnucaHwue

B pnaHHOM okHe oToGpaxatTcst perncTpupyemMble faHHble,
coxpaHeHHble B Wwkady ynpasneHus. Bolbepute
perncTpupyemble BENNYNHLI B OKHe Peaucmpupyemoe 3Ha4eHue
(4.4.9). 3pecb MoryT oTobpaxaTbCs pasfMyHble BENMUYUHBI.
Takxe 30eCb MOXXHO U3MEHUTbL BPEMEHHYIO LLKany.
HacTtpoiika yepe3 naHenb ynpaBrieHUA

CoctosiHme > Cuctema > Peructpupyemslii rpacumk

1. 3apaiTe 3HayeHue B NpOLIEHTax:

*  M3am.macwT.Hay.npu:

*  M3m.macluT.3aKkaHy.npu:

2. Bbibep.3Hay. ans otobp..



8.4.9 CocrT.akkyMm. (1.2.7)

Puc. 15 Cocrt.akkym.

OnucaHue

3peck oTobpaxaeTcs COCTosiHME pe3epBHON GaTapen
(ecnu oHa ycTaHoBMeHa).

8.4.10 Hacoc 1 - 6, flexxypH.Hacoc, Pe3pB.Hacoc (1.3 - 1.10)

patoTel

Puc. 16 Hacoc 1

OnucaHue

B naHHOM okHe oToGpaxaeTcsi pabovee COCTOsIHME OTAENbHbIX
HacoCoB.

OkHa pe3epBHOro 1 Begyliero Hacocos

oTobpaxaloTcs B criy4ae yCTaHOBKM AaHHbIX

HaCcoCOB.
Hacocbl MOryT nMeTb pasHble paboune pexumsl:
* ABTO

— BmecTe ¢ gpyrumn Hacocamu B aBTOMaTU4EeCKOM pexume
paboTbl AaHHbIW Hacoc ynpaensietcs MN-perynsaTopom,
obecneuynsatoLm Tpebyemyto NPOM3BOANTENBHOCTL
CUCTEMBI.

* PyuH.
— Hacoc He perynupyetcsa N-perynatopom. B pyyHom
pexunmMe HacoC MOXeT UMETb OAUH U3 CNEAYIOLLUX PEXMMOB
paboThbl:

* Makc.

— Hacoc pa6oTtaet ¢ MakcMMarnbHOM yCTaHOBNEHHOW YaCcTOTOMN
BpaLleHus. ([laHHbIn pexnm paboTbl MOXHO BbIGpaTh
TONbKO AN YaCTOTHO-PErYNMPYEMbIX HACOCOB).

* Hopwman.
— Hacoc paboTaeT ¢ ycTaHOBNEHHOW YacTOTOW BpaLLeHus.
* MuH.

— Hacoc paboTaeT ¢ MMHMManbHOW YCTaHOBMEHHON YacTOTON
BpaLleHus. (JlaHHbIn pexnm paboTbl MOXHO BbIGpaThb
TONbKO ANs1 YACTOTHO-PETYNNPYEMbIX HACOCOB).

+ OcTtaHoB
— Hacoc 6bin npuHYAMTENBHO OCTAHOBMEH.

Kpome nHdopmaumm o pexume paboTbl B OKHE COCTOSIHUSA MOXHO
HaNTW pasnunyHble NapamMeTpbl, TakMe Kak:

*  TEKyLUi pexum paGoTbl;
*  WCTOYHMK ynpaeneHus;

* YacToTa BpalleHus (ans HacocoB 6e3 YaCcTOTHOro
npeobpasosatens otobpaxaetcs Tonbko 0 unm 100 %);

* notpebnsemas mowHocTb (Tonsko MPC-E/-EC);
* 9HepronoTpebneHue (tTonsko MPC-E/-EC);
* yacbl paboTsbl.
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8.5 Pa6ora (2)

B naHHOM MeHI0 MOXHO 3a[aTb OCHOBHbIE NapameTpbl, Takue Kak
YCTaHOBIIEHHOE 3HAYEHNE, PEXMUM PaBOThl, PEXMNM YNpaBrieHns U
ynpasneHue oTaenbHbIM HAaCOCOM.

8.5.1 Pabora (2)

FafaTa
Ta

5[' fE|:|

H.3Ha4-2 1 )

A 5.06sp 5.0 B

Puc. 17 Pab6ota

OnucaHue

CrtonbeL nokasbiBaeT AnanasoH HacTpoviku. MNpu ynpasneHunn no
NPUHLMMY 3aMKHYTOrO KOHTYpa 3TO COOTBETCTBYET ANanasoHy
OCHOBHOTO AaTtyuka, 3gecb 0-16 6ap. Mpu ynpaBneHun no
NPVHLUNMY Pa30MKHYTOro KOHTypa Anana3oH HacTPONKM
coctasnset 0-100 %.

Cnesa ot cTonbua nokaszaHo BbibpaHHOE yCTaHOBMNEHHOE
3HaveHune 1 (A), T.e. BennynHa, yCTaHOBMNEHHAsA B AUCNNIENHOM
okHe. CnipaBa ot ctonbua — hakTnyeckoe yCTaHOBMEHHOE
3Ha4veHue (B), T.e. ycTaHOBNEHHOE 3Ha4YeHne, KOTopoe ABMseTCH
TouyKkow oTcuéTa ans MN-perynsatopa. Ecnun He 6bino BbiGpaHo
HWKaKoW NOMpaBOYHOW BENMUYMHBI (BIUAHMSA) HA YCTaHOBINEHHOE
3HaJveHue, 3Tu ABe BennyuHbl coBnagatoT. CepbiM LIBETOM B
ctonbue BblAeneHa Ta yacTb, KoTopasi npeacTasnset
M3MepEeHHYI0 Benu4unHy (aaeneHue Ha Bbixoge) (C).

Cwm. pasgensbl 8.7.5 BHewH.senusiHue Ha ycm.3Hay-e (4.1.3) n
8.7.6 Hacmpotka ¢yHkyuu enusHus (4.1.3.2).

Moa AnMcnnenHbIM OKHOM HaxoAWUTCS CTPOKa MeHto Ans
HaCTPOWKM YCTaHOBMEHHOIO 3HavyeHns 1 n Beibopa pexuma
paboTbl, Bkntoyas pexumsl "Hopman." un "OctaHoB". MoxHO
Takxke genaTb AONOMHUTENbHbIE HACTPOWKN: pexum paboTbl
CUCTEMBI, PEXWNM YNpaBeHNs, YCTAHOBMNEHHbIE 3HaYeHNUs ANA
3aMKHYTOrO ¥ Pa3oOMKHYTOrO KOHTYpa, a Takxke ynpasreHune
OTAENbHbIM HACOCOM.

[Onana3oH HaCTPOWKMU
YcTaH. 3Ha4yeHue:

YnpasneHue no npuHuuny  [uanas3oH namepeHui
3aMKHYTOrO KOHTypa: OCHOBHOTO AaTtyuka

YnpasneHwue no npuHUmny
Pa30OMKHYTOro KOHTYypa:

0-100 %

HacTpoWka yepe3 naHenb ynpasneHus

YcTaH. 3HavyeHue

+ Paborta > 3apgaTb 3Hauy.1,pa3m.koHTYp / 3agaTb
3Hay.1,3aMK.KOHTYp.

3apanTe BenUYMHY.

Pexum paboTbl

+ PabGota

Bbibupatb: Hopman. / OctaHoB.
HdononHuTenbHble HACTPOMKHU

+ Pa6Gota > [JononHuTenbHble HAaCTPOMKN.
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BbibepuTe ogHy U3 HAacTPOEK HUXeE:

*  Pexum paboTbl cuctemsl
(cm. pasgen 8.5.2).

*  Pexum ynpasnenus
(cm. pasgen 8.5.3).

* ArnbTepH. yCTaHOBI. 3HAaYeHUs
(cm. pasgen 8.5.4).

* YnpaBneHue oTAernbH.HacocoM
(cm. pasgen 8.5.6).
3aBoackas HacTpouka

YcTaHOBNEHHOE 3HaYeHue - 3HadeHne, nogxoasiiee
onpeaenéxHoi cucteme. 3aBofcKkMe HAaCTPOMKM MOXHO U3MEHUTb
yepes MeHHo Mnycka.

8.5.2 Pexum pab6oTbl cuctemsbl (2.1.1)

UCTAHOBWTe MIAH. I OnpeA,nonk:
TlLH

Puc. 18 Pexum paboTbl cuctemsl

OnucaHue

YCTaHOBKY MOXHO HAaCTPOUTb Ha LIECTb Pa3fnYHbIX PEXUMOB
paboTbl. "Hopman." - aTo cTaHaapTHas HacTpoika.
Cwm. pasgen 8.4.3 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

* Hopwman.

* Makc.

* MwuH.

* Onp.nones-em
» OcraHos

* Asap.cuT..

HacTpoiika Yepe3 naHenb ynpaBneHus

* Pabota > [JononHUTenbHble HAaCTPOnkn > Pexnm paboTbl
cuctemsl > Pexum paboTbl.

[ng Toro 4TobbI 3aA4aTb NPON3BOAUTENBHOCTL B MUH., Makc.,

onpenensieMoM nonb3oBaTefnieM pexumax unv Bo Bpems paboTsbl

B aBapuNHOM pexvMe, BbiGepuTe HYXXHYI0 CTPOKY B HUXHEN

yacTu okHa. Cm. pasgensl 8.7.35 MuH,makc u onped.nonb3-em

pexumsl (4.3.14) n 8.7.25 Paboma e asap.pexume (4.3.5).

3aBoackas HacTpomKa
Hopman..



8.5.3 Pexxum ynpaBneHums (2.1.2)

Puc. 19 Pexum ynpasnexus

OnucaHue

Bo3amoxHbl ABa peXxuma ynpasneHnd, a UMeHHO: No npuHuunny
3aMKHYTOIO N Pa3OMKHYTOro KOHTypa.

3aMKH.KOHT.

TUNUYHBIN PEXUM yNpaBneHusa — 3TO ynpasreHue no Tuny
3aMKHYTOro KOHTypa, npu kotopoM M-perynsaTop rapaHTupyer,
4YTO cMcTEeMa AOCTUIHET BbIBpaHHOIo yCTaHOBMEHHOMO 3HaYeHUs
n Oynet ero nogaepxusaTb. [poM3BOANTENBHOCTL OCHOBLIBAETCA
Ha yCTaHOBNEHHOM 3Ha4YeHUW, 3a4aHHOM AN 3aMKHYTOro
KOHTYypa. CmoTpute puc. 20 n 21.

S

It

0
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g
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Puc. 20 YctaHoBka, perynupyemasi BCTpoeHHbIM [MN-

perynsiTopom (3aMKHYTbIA KOHTYP)
P [6ap]
A
YcraHoB-

NeHHoe 8
3HayeHune S
[*2}
&
» Bpewms [cek] %
g

Puc. 21 PerynupoBoYHasi xapakTepucTuka ans 3amkHyToro
KOHTYpa

HacTpoiika Yyepe3 naHenb ynpaBneHus

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

3apanTe yctaHoBneHHoe 3HayeHve. Cm. pasgensl 8.5.4 1 8.5.1.

Pa3oMm. KOHTYp

Mpu ynpaBneHnn no NpuMHUMNY pa3oMKHYTOrO KOHTYpa Hacochl
paboTaloT ¢ PUMKCMPOBAHHON YaCcTOTON BpaLLEeHUs.

YacToTa BpalleH1s paccunTbiBaeTCs U3 MPON3BOAMTENBHOCTH,
ycTtaHoBneHHon none3osartenem (0-100 %).
MponsBoaMTENLHOCTL HAacoca B NPOLIEHTax NponopunoHansHa
pacxoay.

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

KOHTPONEepPOM, KOTOPbIV PerynupyeT NPOU3BOAUTENbHOCTL Yepes
BHELWHWI curHan. Takum BHELHUM KOHTPONIEPOM MOXET BbITb, K
npuUMepy, MHXXEHEPHas CUCTEMA 3A4aHWsl, K KOTOPOI NoakmnioveHa

yctaHoBka MPC. B Takux cnyyassx MPC BbicTynaeT B ponu
ynpaensioLero yctponcraa. Cmotpute puc. 22 n 23.

Ner—~s ==

Puc. 22 YctaHOBKa NOBLILWEHUA AaBMEHUS C BHELIHUM
KOHTPOMNepoM (Pa3oMKHYTbIA KOHTYpP)

Pacxop [M3/4]

A

Bxog [%] oT
0 g BHELLHEro
5 KOHTponnepa

TMO03 2232 3905

TMO3 2391 3607

Puc. 23 PerynupoBo4yHas xapakTtepuctuka Ans pasoMKHYTOro

KOHTypa

Pacxon [M3/H]

A
100 YRR RARS

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

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

Puc. 24 PerynupoBoyHas xapaktepuctuka gna MPC-E B
pPa3OMKHYTOM KOHType

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 pHellHero

70.7 866 100 youTponnepa

Puc. 25 PerynupoBoyHasi xapaktepucTtuka anss MPC-F B
pPa3oOMKHYTOM KOHType

Pacxog [mM3/4]

A
100 | —
75
Pacxopg
50 — - — Hacoc 1
------- Hacoc 2
———~- Hacoc 3
» 1 e Hacoc 4
Bxopa [%] oT
P BHELUHEro
5 50 70.7 86.6 100

KOHTposnepa

Puc. 26 PerynupoBoyHasi xapaktepuctuka ans MPC-S B
pPa3oMKHYTOM KOHType

Ounana3oH HacCTPOMKK

MpuMeHNTENBHO K Pa30OMKHYTOMY KOHTYPY BbIMOHATCA
cneayoLine HacTPOMKu:

« PasoM. kKOHTYp

« 3apaTb 3Ha4.1,pa3M.KOHTYp

* BHeLH.BNMSAHME Ha YCT.3Hay-e
* Hopwman..

20

TMO03 9975 4807

TMO03 9974 4807

HacTtpowka yepe3 naHenb ynpaBneHus

YT06bl HACTPOUTL BHELUHWUA UCTOYHUK YNPaBneHnsi CUCTEMON,
BbIMOMHUTE crneaytoLlee:

+ Pab6ota > [lononHuTenbHble HAaCTPOWKKN > Pexnm ynpasneHus.
* Bbibepute: Pazom. KOHTYp.

Bbibepute: OcTtaHoB

1. ©x2.

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

3. Hactpoiiku > OcHOBHOW KOTposnep > BHewWH.BNusiHie Ha
yCT.3Hay-e > [lepenTu K HacTp-Ke aHan.Bxoaa.

4. BbibepuTe aHaNoroBbI BXO4 1 ANanasoH.

5. Bbibepure:

*  W3mepeHHOe BXxogHOE 3HayeHue.
MosiBuTCH OKHO 4.3.8.1.1.

» Bbibepute: 0-100% curHan.
6. ©.

7. YcTaHOBUTE MUMHMMAIbHOE U MaKCMMalribHOE 3Ha4YeHue ans
AaTyuka.

8. ©x2

9. BbiGepuTe:

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

10. ©.

11. Boibepute: 3agatbh PyHKUMNIO BAUSHUS.
(Cm. Takxe pasgen 8.7.6.)

12.3apanTe KONMMYECTBO TOYEK.
13. 3apanTe: BHelwH. BxogHoe 3HadveHue. (Todka 1.)

14.3apaniTe 3HaYeHNe B MPoLEHTax: YMEHbLUUTb YyCTaH.3Hay-e
no. (Touka 1.)

15.MoBTopuTe NyHKTHI 13 1 14 AnNs Bcex BblIOpaHHbIX TOYEK.
16. ©.

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

19.© x 2.

20.Bbibepure:

« Pab6orta

* Hopwman..

Tenepb ycTaHOBKa NOBbLILEHWS faBMNEeHNs MOXeT
perynupoBaTtbCsi BHELLHUM KOHTPOIIEPOM.
3aBoackaa HacTpouka

YnpaBneHue no NpUHUMNY 3aMKHYTOro KOHTypa.



8.5.4 AnbTepH. ycTaHoOBN. 3HaYyeHus (2.1.3)

8.5.5 YnpaBneHue otaenbH.Hacocom (2.1.4)

Puc. 27 AnbTepH. yCTaHOBI. 3HAYeHUS

OnucaHue

Kpome 0CHOBHOro ycTaHOBMEHHOro 3HayeHus 1 (otobpaxaeTcs B
okHe 2 meHto "PaboTta"), MOXHO 3aaaTh LWeCTb anbTepHaTUBHbIX
YCTaHOBIIEHHbIX 3HAYEHWUI AN yNpaBneHus no npuHumuny
3aMKHYTOro KoHTypa. Kpome Toro, MoXHoO 3aaaTb CEMb
YCTaHOBIIEHHbIX 3HAYEHWUI ANS ynpaBneHus no npuHuuny
Pa3oMKHYTOrO KOHTYpa.

C noMoLL b0 BHELLHUX KOHTAKTOB MOXHO aKTUBMPOBaTb OAHO M3
anbTepHaTUBHbBIX YCTAaHOBIEHHbIX 3HAYEHWN.

CwM. pasgensbl 8.7.3 AnibmepH. ycmaHoer. 3HadyeHust (4.1.2) n
8.7.4 AnbmepH. ycmaHoern. 3HayeHus 2 - 7 (4.1.2.1 - 4.1.2.7).

Ounana3oH HacCTPOMKK

[nanasoH HacTponku YCTaHOBJI€HHbIX 3Ha4yeHun ans ynpasneHua
no NpUHUMNY 3aMKHYTOro KOHTYpa 3aBUCUT OT AMana3oHa

OCHOBHoOro gartunka. Cm. pasgen 8.7.7 OcHogHoli Oamyuk (4.1.4).

Mpu ynpaBneHun no NpuHUMNY pasoMKHYTOro KOHTypa AnanasoH
HacTpoiku coctasnset 0-100 %.
HacTtpoiika yepe3 naHenb ynpaBneHus

+ Paborta > [lononHuTenbHbIe HACTPONKN > ANbTEPH. YCTaHOBI.
3HaYeHus.

3apainTe yCcTaHOBNEHHOE 3HAYEHMe.

3aBopckan 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 ycTtaHOBMEHHbIE 3HAYeHWs AN ynpaBneHns no npuHumuny
pasoMKHYTOro KoHTypa coctasnsiot 70 %.

Puc. 28 YnpasneHue oTaenbH.Hacocom

OnucaHue

MOXHO M3MEHUTb pexnm paboTbl U NepPenTM OT aBTOMaTU4ECKOro
K OLHOMY U3 PYYHbIX PEXUMOB paboThl.

ABTO

Hacocbl ynpaensatotca MNU-perynatopom, obecneynBatoLnm
TpebyeMyo Npon3BOANTENBHOCTbL CUCTEMBI.

PyuH.

Hacoc He ynpaBnsietcs [MU-perynatopom, a HAaCTPOEH Ha OOUH 13
crnenyrLmx pyYHbIX PEXUMOB paboTbi:

* Makc.

— Hacoc paboTtaeT ¢ MakcumarnbHoW yCTaHOBMEHHON YacToToMn
BpalueHus. (JaHHbI pexruM paboTbl MOXHO BbIOpaTb
TOJIbKO ANt YaCTOTHO-PEryfiMpyeMbIX HacoCoB).

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

— Hacoc paboTaeT ¢ MMHMManbHOW yCTaHOBNEHHOW YacToTOWM
BpalueHus. (daHHbI pexuM paboTbl MOXHO BblGpaTb
TOMbKO AN YaCTOTHO-PETYNNPYEMbIX HACOCOB).

* OctaHoB
— Hacoc 6bin npyHYAUTENBHO OCTaHOBIEH.

B py4HOM pexume paboTbl Hacockl He nognagatoT nod obblvyHoe
KackagHoe ynpaBreHne Hacocamun Unv perynmpoBaHne 4actoThbl
BpalleHusi. Hacocbl B py4HOM pexunme "mMelarT" HopManbHOn
paboTe ycTaHOBKM.

Ecnv ognH unm Heckonbko HacoCoB - B Py4YHOM pexume paGOTbI,
cuctemMa MOXeT He OOCTUTHYTb 3afaHHON npou3BOANTENTbHOCTU.

[insa aton dyHKUMM ecTb ABa OKHa. B nepBoM OkHe MOXHO
BblOpaTb HAacoC Afisi HACTPOWMKK, B CNEAYyHLEM OKHE MOXHO
BblGpaTb pexum paboTbl.

[Ounana3oH HacTPOMKKn

MoxHo BbIGpaTb BCe HAcoChI.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

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

AH.
OCTaHoE

Puc. 29 Hacoc 1-6

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". 1N HacocoB 6e3 YacTOTHOro
npeobpasoBaTens MOXHo BblopaTb Tonbko "Hopman." unu
"OcTaHoB".

HacTpoiika yepe3 naHenb ynpaBneHus

+ Pab6ota > [lononHuTenbHbIE HACTPOWKN > YnpaBneHue
OTAENbH.HAaCOCOM.

1. BblbGepuTte Hacoc.
2. Bblbepute cbpoc: ABTO / PyyH..
3. PyyH.: Bbibepute pexvm paboTbl.
Hopman.: 3agaiTe ycTtaHOBNEHHOE 3HaYeHMe.
3aBopckas HacTpouka
ABTO.

22

8.5.7 Pa6ora, pexyp-ro Hacoca (2.1.4.7)

OCTaHOE

Puc. 30 Pabota, oexyp-ro Hacoca

OnucaHue

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

MoxHo 3a4aTb pexum paboTbl U YyCTaHOBMEHHOE 3Ha4YeHue
BedyLlero Hacoca.
[Onana3oH HaCTPOMKMN

ABTO

MoxxHo BbIOpaTh BeAYLLMIN HACOC B KAYECTBE PE3EPBHOTO.
Ecnu Begywmin Hacoc BbiIGpaH B Ka4eCcTBe pe3epBHOIO OH
3anycTUTCSA, Koraa OCHOBHbIe Hacockl pabotatoT co 100 %
4aCcTOTOM BpaLLEeHUs, HO He MOTYT JOCTUrHYTb YCTaHOBIIEHHOTO
3Ha4YeHWs UNu NoAAEepPXUBaTh ero.

YcTaHOBMNEeHHOE 3HaveHne BeayLlero Hacoca MoxeT ObITb 3aaaHo
nnbo Kak BeNMM4MHa paBHas BeNnyMHe OCHOBHbIX HACOCOB
(BbIOGpaTh "Mcn.ycT.3Ha4.cuct."), NnMbo Kak apyras BennynHa.
PyuH.

Makc., Hopman., MuH., OctaHoB.

HacTpoiika Yepe3 naHenb ynpaBneHus

+ Pabota > [JononHutenbHble HAaCTPONKK > YnpasrneHue
oTAernbH.HacocoMm > [lexypH.Hacoc.

Bbibepute cbpoc: ABTO / PyyH..
ABTO

1. Takke MOXHO BbibpaTb ByaeT nn Hacoc MCMNONb30BaTbCs B
KavyecTBe pe3epBHOro (BO3MOXHO TOMbKO B Cryyae, ecnu
yCTaHOBKa HE OCHalLleHa pe3epBHbLIM HAaCOCOM).

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

PyuH.

1. Bbibepute pexum paboThbl.

2. Hopwman.: 3agante ycTaHOBNEHHOE 3HAYEHME.

3aBoAckaa HacTpouka

AsTO.

Mcn.ycT.3Hay.cucr..



8.5.8 Pabora, pe3epBHbIi Hacoc (2.1.4.8)

Puc. 31 Pabota, pe3epBHbIn Hacoc

OnucaHue

[aHHOe OKHO OoTOGpaXkaeTcsi TONbKO ANS YCTaHOBOK,
OCHaLLEHHbIX pe3epBHbIM HACOCOM.

MoxHoO 3agaTb pexum pa6OTbI, 3aepXKKy nycka n aHa4yeHue
OTKITHO4EHNA Hacoca.

[aHHaa dyHKUMS 4OCTYNHA TOMbKO AN NpuMeHeHus B obnactu
NOBbILLEHUS AaBMNEeHUs.

[Onana3oH HacTponku

ABTO

MoxHo 3apaTb 3afepKy nycka. Pe3epBHbI Hacoc 3anycTuTcs
nocre HacTPOMKM 3afiePXXKN Nycka, €CNN OCHOBHbIE HACOChI
paboTtatoT co 100 % 4acToTon BpalleHUs U He MOTyT
NoAAepXnBaTh YCTaHOBINEHHOE 3HaYeHNe.

[ns pe3epBHOro Hacoca MOXHO BblGpaTh ABa napameTpa
ocTaHoBa:

* Makc.npeq.s3Hay.gaen

— Pe3epBHbINn Hacoc OyoeT OCTaHOBIEH, eCnv AaBrneHne
NPEeBLICUT 3aJaHHOE OrpaHnyeHue.

+ Kon-Bo ocTaH.0CH.Hacocos

— PesepBHbIN Hacoc OyaeT OCTaHOBIEH B Criyvyae oCTaHoBa
3a4aHHOro KONM4yecTBa OCHOBHbIX HACOCOB.

PyuH.

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

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

2. Bbibepute: ABTO / PyyH.

ABTO

1. 3apawnTe:

+ 3apepxka nycka

* YcnoBwus ocTtaHoBa.

PyuH.

1. BblbepuTte pexum paboTbl.

2. 3apanTte ycTtaHoBneHHoe 3HayeHue npu Beibope "Hopman.".
3aBopckasa HacTpomka

3agepkka nycka (aBT0): 2 MUHYThI.

3HayeHne ocTtaHoBa: 5 6ap.
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8.6 ABapwus (3)

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

8.6.1 ABapuiiH. cocTtosiHue (3)

AEapA

Puc. 32 ABapuiiH. coCTOsiHNE

OnucaHue

HewncnpaBHOCTb B yCTaHOBKE UMW OHOM M3 KOHTPONMPYEMbIX
KOMMOHEHTOB MOXET BbI3BaTb aBapUiiHbIA curHan ¥ unu
npegpynpexaenue (&y. MNpy aBapumn NosiBRASIETCS cUrHan o
TEXHUYECKOW HENCNPABHOCTU, KOTOPbIN NOAAETCA CUrHamNbHbIM
pene TEXHUYECKOW HENCNPaBHOCTN U KPaCHbIM CBETOBbLIM
nHamkatopom Ha CU 352, a Takke MOXET M3MEHUTBCS PeXuUM
paboTbl, Hanpumep, pexum "Hopman." nepexoanTt B pexum
"OctaHoB". [pn npeaynpexaeHny NosIBNSIETCS TOMbKO
VHAVKaLUNS TEXHUYECKON HENCNPaBHOCTMU.

Tabnvua nokasbliBaeT BO3MOXHbIE MPUYMHBI HEMCNPABHOCTU, KOA
aBapuu, a Takxke BbI3bIBaeT NN TEXHUYEecKas Hernonaaka
aBapuNHbIA cUrHan unu npegynpexaexHue. 3geck Takxke
oTobpaxaeTcs, Ha Kakow pexum paboTbl NepexoauT cuctema B
cnyyae aBapuu, u kakum byaeT nepesanyck cuctemsl 1 cbpoc
aBapWIHOrO CUrHana: PyyYHbIM NN aBTOMaTUYECKNM.

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

Cwm. pasgenbl 8.7.24 lNnasHoe ysenuyeHue 0asneHus (4.3.3) n c
8.7.44 ®yHkyuu koHmpors (4.4) no 8.7.54 Cépoc dasneHus
(4.4.8).
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bICOKOE AaBreHune CTaHoB
B ® O Pay;T”o'/ X 210
Pyu4H./
& aBTo
Huskoe paBneHvne 5 ; X 211
YYH.
® OcTtaHoB aBTo
Cbpoc gaBnexus o ABTO X 219
Alarm, all pumps ® OcTtaHoB  ABTO 203
(ABapus, Bce Hacochl)
A PyuH./
External fault aBTo X 3
(BHewwHAa aBapus) o PyuH./
® CcTaHoB aBTO
PasHopoaHble curHanbsl /4y ABTO 204
R Cno e ® OctaHoB  ABTO 89
naryvka
OTka3s gatyuka & ABTO 88
O6pbIB CBA3M A ABTO 10
HewucnpasHocTb a3 & ABTO 2
MapeHne HanpsixeHus, 7, 40,
Hacoc & Asro 42,73
CKa4ok HanpskeHus, A ABTO 32
Hacoc
[Meperpyska Hacoca o ABTO 4523 55(21
Meperpes geuratens o ABTO %‘; 6750
Apyras Iy AgTO 76, 83
HencnpaBHOCTb, HAacoc
BHyTp. HencnpaBHOCTb,
10 352 o ABTO 83, 157
BHyTp. HeucnpaBHOCTb, 72,83,
10 351 ® OcrtaHoB  AsTO 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./
Bbixog 3a npegen 2 FAN ] aBTo X 191
Owwnbka yBennyeHms A ® Pyu4n./ X 215
OaBrneHus aBTo
Bobixog paboyen Touku
Hacoca 3a npegensol & Pay;Trg/ 208
paboyero ananasoHa
HewucnpasHoCTb A ABTO 216

ynpass. Hacoca




8.6.2 Tekywme aBapumHblie curHansi (3.1)

pua

P.CWrHaNoE .

Puc. 33 Tekylwime aBapuitHble cuUrHanbl

OnucaHune

[aHHOe nogMeHI0 NoKasbIBaeT:

+ [Mpepynpexaatolime curHansl Ay, Bbl3BaHHbIE
HENCnpaBHOCTSIMU, KOTOPbIE ELLE He YCTPaHEHbI.

+ TMpenynpexaatouine curHansl /fy, Bbl3BaHHbIE
HENCNpaBHOCTSIMU, KOTOPbIE YK YCTPaHeHbI, HO CUrHan
npeaynpexaeHnsi HeobxoanmMo cOPOCUTb BPYUHYIO.

+ AapuitHble curHanbl ), Bbi3BaHHbIE HEMCNPABHOCTAMM,
KOTOpbIE €LUé He YCTpaHEeHbI.

+  AsapwiiHble curHansl ), BbiaBaHHbIE HEUCTIPABHOCTSAMM,
KOTOpble yXe yCTpaHeHbl, HO TpebyeTcs py4Hoi cbpoc
aBapuHOro curHana.

Bce npepynpexaeHnsi 1 aBapuiiHble CUTHanMbl C aBTOMaTUYECKUM

cbpocom aBTOMaTUYECKN YAANSOTCA U3 MEHI0 cpa3sy Xe nocne

yCTpaHeHUs HencrnpaBHOCTHU.

C6poc aBapuiHbIX CUTHaNoB BPYYHYIO BbINOMHAETCS B JAHHOM

OUCNNEeNHOM OKHe C MoMoLLbio kKHonku [0k]. CurHan aBapun He

MOXeT ObITb COpOLLEH, MOKa He NponajaeT HEMCNPaBHOCTb.

Mpu kaxxgoM npegynpexaeHny Unu aBapumiHOM curHane

oTobpaxaeTtcs cnepytoLlee:

+ Cumeon: npeaynpexaeHue (& unn asapuittbiii curian &),

* MecTo BO3HUKHOBEHMA HeucnpasHocTu: Cuctema, Hacoc 1,
Hacoc 2, ...

+ [lpu HencnpaBHOCTSX, CBA3@HHbIX C BXOAHLIMW AaHHbIMMU,
oTobpaxaeTcsi BXOQHOW curHan.

* [puynHa HemcnpaBHOCTH, a TaKxke Ko aBapuun B ckobkax,
Hanpumep, "HexBaTka Boabl (214)".

+ Korga nosBunack HencnpasHOCTL: [laTa 1 Bpemsi.

+ Korga HencnpasHocTb 6bina yctpaHeHa: [lata u Bpems. Ecnn
HencrnpaBHOCTb eLLé He yCTpaHeHa, Aata u Bpems
0603HaYeHsbl --...--.

lMocnegHee npeaynpexaeHne/aBapuiiHbIn curHan otobpaxatTcs

B BEPXHEeW 4acTu OKHa.

8.6.3 XXypHan aBapu# (3.2)

B >xypHane aBapuii MOXHO COXpaHuUTb 40 24 npeaynpexaeHuin
aBapun.

Puc. 34 >XypHan aBapwui

OnucaHue

n

3pecb 0T06pa)Ka}OTCﬂ npeaynpexageHuna u aBapuiiHble cUrHansbl.

Mpu kaxgom npeaynpexageHun nnu aBapuHOM curHane
0To6pa>KaeTc;| cneaywulee:

+ Cumeon: npeaynpexaexue &5 nnu asapuiiHbiii curian &.

* MecTo BO3HUKHOBEHUSA HencnpaBHocTu. Cuctema, Hacoc 1,
Hacoc 2, ...

“ ﬂpm HENUCNPaBHOCTAX, CBA3AHHbIX C BXOAHbIMW OAaHHbIMU,
0T06pa)KaeTCﬂ BXOQHOW curHan.

+ TpuynHa HencnpaBHOCTM, a Takxe Kof aBapuu B ckobkax,
HanpumMep, "HexBaTka Boabl (214)".

» Korga nosiBunace HeucnpasHoCTb: [laTa n Bpems.

» Koraga HeucnpaBHOCTb Gbina ycTpaHeHa: [lata n Bpems.
Ecnu HencnpaBHOCTL eLlé He ycTpaHeHa, AaTa v BpeMms
0603Ha4eHbl --...--.

MocnegHee npeaynpexaeHne/aBapuiiHblil curHan otobpaxarioT

B BEPXHEN 4acTu OKHa.

8.6.4 CepBUCH. KOHT. UHD. (3.3)

Puc. 35 CepBUCH. KOHT. NH.

Onucanue

Ecnu Bo Bpems BBOAa B akcnnyatauuio Obina BBegeHa
KOHTaKTHasi MHpopMaLmMa MOHTaXHMKa, TO oHa bByaeTt
oTobpaxaTbCA B AJAHHOM OKHe.

cAa
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8.7 HacTtpowku (4)

Puc. 36 Hactpoikn

B naHHOM MeH MOXHO 3aJaBaTb criefyowmne QyHKLUN:

+ OcHoBHoOI KOTpOnnep
MAN-perynatop, ANbTepH. yCTaHOBI. 3HAYeHUs,
BHelH.BNUAHME Ha ycT.3Hay-e, OCHOBHOW AaT4uK,
TakToBas nporpamma, [Nponopu. AaBneHwue,
KoHdurypupoBaHue S-ycTaHOBKM, JIMHENH.U3M.YCT.3HaY..

» KackagH.ynpaBsn.Hacocamu
MuH. Bpems mexay nyckom/octaHoBom, Makc. uncno nyckos/
yac, Yncno pesepBHbIX HacocoB, MpuHyaMT.NepeknoYeHne
HacocoB, [1po6HbIN pexuMm Hacoca, [NonbiTka ocTaHoBa
Hacoca, YacT.BpaLl.(Bkn 1 oTKn Hacoca), MuH.
npov3BoanTenbHoOCTb, KomneHcauns nyckoBoro nepuoaa
Hacoca.

* [ononHutenbHble yHKUNK
®yHKUMA ocTaHoBa, MNnaBHOe yBenuyeHve gaBnexus,
Lindpp.Bxoapbl, AHanorosble Bxoabl, Lindposbie Bbixoabl,
AHarnoroBble Bbixodbl, 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 orpaHuyeH. Nnpon3BoauT-Ho.

* OyHKUUN KOHTPONS
3awwTa ot cyxoro xofa, MvH. paBneHve, Makc. gasneHue,
BHewwH.Hencnp-Tb, Beixoa 3a npegen 1, Beixoa 3a npegen 2,
Pa6.Touka BHe pab.gmanasoHa, Copoc gaeneHus,
Peructpupyemoe 3HayeHne, HencnpaBHOCTb, OCHOBHOW
naruuk.

* ®yHkuuun CU 352
Asbik okoH, EanHuubl, Jata n Bpems, Maponk, Ethernet,
Homep wuHbl GENIbus, CoctosiHne nporp. o6ecn-si. Pabouuni
A3bIK (aHIMUACKUIA) MOXET OblTb aKTUBUPOBAH Ans paboymnx
npoueccos. N5 npaBUbHON HACTPOMKK ATUX PYHKLMK,
yCTaHOBKa AOMxHa OblTb BKMOYEHA.
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8.7.1 OcHoBHoOWM koTponnep (4.1)

AAHNE Ha U

TR

Puc. 37 OcHoBHoOW kOTponnep

OnucaHwue

MeHI0 MOXHO 3aaTb PYHKLMW A1 OCHOBHOMO KOHTpOrepa.

B 4aHHOM MEHI0 MOXHO MEHSATb HAaCTPOMKM, TONbKO ecnun HaBop
BbINOMHAEMbIX (OYHKLUUIA HEOBXOAMMO paclumMpuTb, Hanpumep,
ansTepHaTVBHBIMY YCTAHOBMEHHBIMW 3HAYEHUAMU, BEMUYMHAMU
BHELLHEero BIWSHUA Ha YCTaHOBIEHHOE 3Ha4YeHue, TaKTOBOM
NporpamMmmonmnu NPoNopLUMOHaNbHLIM AABNEHUEM.

MoxHo BbIGpaTh crneayoLlmne MeHio:
* [MN-perynstop

* AnbTEpH. yCTaHOBM. 3HAaYeHUs

* BHeLH.BNUsIHWE Ha YCT.3Ha4-e

»  OcHOBHOW AaT4mk

+ TakToBas nporpamma

+ [lponopu. faBneHue

*  KoHcpurypmpoBaHue S-ycTaHOBKM.



8.7.2 NMU-perynsaTop (4.1.1)

Puc. 38 MW-perynstop

OnucaHue

YcTaHoBKa BkNntoyaeT B cebs ctaHaapTHein MU-perynaTop,
obecneynBaloLmin CTabUNbLHOCTb K COOTBETCTBUE AaBMNEeHUs
YyCTaHOBIIEHHOMY 3HaYeHMUI0.

HacTtpowiku MA-perynatopa MOXHO NOMEHATbL B 3aBUCUMOCTU OT
TOro, JOJKEH OH pearnpoBaTtb Ha U3MeHeHusi Bogopasbopa
MefsfeHHee unu GoicTpee.

YT06bl nonyunTh Gonee GbICTPYO peakumio, KoadULNEHT
ycunenuns K, AormkeH pactyu, a Bpems nHTerpuposanmns T; -
YMEHbLLATLCS.

YT1o6bl NnonyunTb 6onee MeaneHHy peakumnio, KoadduuneHT
ycunenus Ky LOMKeH yMEHbLIATLCA, @ BpeMs MHTerpuposaxns T;
- pacTu.

Avnana3oH HacTpPOMKK

* Koad. ycuneHusa Kp: ot -30 go 30.
MpumeuaHue: [ing ynpasneHns no obpartHow cBA3N
yctaHosuTe K, Ha oTpULaTeNbHYIO BESTMYMHY.

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

HacTpoiika yepes naHenb ynpaBneHus

* Hactpoliku

» OcHoBHOW KOTpOnnep

* MW-perynaTop.

1. 3apanTe koahpuumeHT yeunenus (Kp) u sBpems
nHTerpupoBanus (T;).
Mpumeyanue: Kak npaeuro, HeT He06XoAMMOCTU MeHATb Kp.

3aBoAckasi HacTponka

Hactpoika K, 1 Tj 3aBUCKT OT cucTeMbl 1 06nacTu NpUMeHeHu s,

Hactpowku MU-perynsaTopa Ana noBbileHUA AaBNeHUs
Ecnu n3 obnacrten npumeHeHust B mactepe nycka BoblbpaHo
NoBbILLIEHWE AaBMNEeHWs, aBTOMaTtu4yecky yCTaHaBnMBaTCs
criepytowme sHaveHus Ky n T

* Kp:0,5

+ Ti: 1 cek.

HacTtpowku MU-perynaTopa ans oTonneHus n oxnaxneHus

Ecnu B macTepe nycka BbibpaHa kakasa-nmbo obnactb, Kpome
NOBbILIEHUs AaBreHus, 3HaueHus K, u T; yctaHasnusaotcs
aBTOMaTMYeCKU B COOTBETCTBUM C Tabnuuen Hnxke. Tak Kak AnuHa
Tpy6 M3HayanbHO HEeM3BeCTHa, NapaMeTpbl MO YMOMYaHUio
yCTaHaBNMBAOTCA B COOTBETCTBUM C Tabnuuen anunH Tpy6

(L4 vnn Ly) 5 meTpos.

Kp
Cucrema/ Cuctema Cucrtema Ti
npuMmeHeHue oTon- oXNnax- [cekyHAbI]
nenusn 1 nexus 2
0,5 1
L1 <5m:1
0,5 L1>5m:3
L1>10m: 5
0,5 1
0,5 -0,5 10 + 5L,
0,5 10 + 5L,
e’ 0,5 -0,5 30 + 5L,

") CucTeMbl OTONNEHNS! - 3TO CUCTEMBI, B KOTOPbIX NOBLILLEHUE
Npov3BOAMTENBHOCTU HACOCOB NPUBEAET K NOBbLILLEHWIO
TEeMnepaTypbl TaMm, rae YCTaHOBIEHbI AaTUMKU.

CuncTeMbl oxnaxaeHus - 3TO CUCTEMBI, B KOTOPbIX NOBbILIEHNE
Npov3BOAMTENBHOCTU HACOCOB NPUBEAET K NafeHuto
TemnepaTtypbl TaM, r4e yCTaHOBMEeHbl AaTYNKU.

L¢: PaccTosiHMe mMexay HacoCOM M AaTYMKOM B [M].

Lo: PaccTosiHme mexay TennooOMeHHMKOM 1M 4aT4YUKOM B [M].
AP: N3mepeHue nepenaga gaBneHus.

Q: WamepeHue pacxoaa.

—

M3mepeHune Temnepatypbl.
At: WN3mepeHue nepenaga Temneparyp.
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8.7.3 AnbTepH. ycTaHOBN. 3HaYyeHus (4.1.2)

8.7.4 AnbTepH. yCTaHOBN. 3HaYyeHus 2 - 7 (4.1.2.1 - 4.1.2.7)

Puc. 39 AnbTepH. ycTaHOBM. 3Ha4YeHUs!

OnucaHue

[aHHas dyHKUMS no3BonseT BblbupaTh A0 LWECTH
yCTaHoBMNEHHbIX 3HayeHui (Ne co 2 no 7) B kayecTBe
anbTepHaTUBHBIX 3HAYEHNI K OCHOBHOMY YCTaHOBMEHHOMY
3HayeHuto (Ne1). OcHoBHOe ycTaHOBMeHHOe 3HaveHue (Ne1)
3apaétcsa B MeHi "PabGoTa".

Kaxpoe anstepHaTVBHOE YCTAHOBIIEHHOE 3HAYeHNe MOXET ObiTb
BPYYHYIO NPUCBOEHO OTAENbHOMY LIMPOBOMY BXOAY

(DI - digital input). Ecnu KoHTakT BXoga 3aMKHYT, MTpUMeEHsIETCS
anbTepHaTVBHOE YCTaHOBNEHHOE 3HaYeHwue.

Ecnun BbIGpaHo 6onblue 0gHOro ansTepHaTUBHOIO
YCTaHOBIEHHOrO 3HA4YEHUSA U OHW aKTMBMPOBAaHblI OAHOBPEMEHHO,
CU 352 BbiGupaeT ycTaHOBMNEHHOE 3HaYeHNE C HaUMEHbLUUM
HOMepoM.

Avana3oH HacTpPonKK
* LlecTb ycTaHOBMNEHHbIX 3Ha4YeHUn, Ne co 2 no 7.

3aBoAckasi HacTponka

AnbTepHaTUBHbIE YCTAHOBIEHHbIE 3HAYEHUSA He BblﬁpaHbl.
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Puc. 40 AnbTepH. ycTaHOBM. 3Ha4YeHusa 2 - 7

[nsa kaxgoro ansTepHaTUBHOMO YCTAHOBIIEHHOTO 3HAYEeHUS
BblGEpPUTE COOTBETCTBYOLLMIA LNPPOBOW BXOA, YTOObI
aKTMBUPOBATb YCTaHOBINEHHOE 3HAYEHMe.

MoxHo 3aaTb YCTaHOBNEHHOE 3HA4YeHWe ANS ynpaBneHns no
NPUHLMMNY 3aMKHYTOrO KOHTYpa U Pa3oMKHYTOrO KOHTYpa.
HacTtpoiika yepe3 naHenb ynpaBneHus

* HacTtpoiku > OcHoBHOW koTponnep > AnbTEpH. YCTaHOBM.
3HaYeHus.

1. Bbibepute anbTepHaTUBHOE YCTaHOBMEHHOE 3HaYeHue.

2. Bbibepure: MepenTun K HacTp-ke LMdp.BXoaa.
MosiBuTCH OKHO Ljuchp.8xo0bi (4.3.7).

3. 3apanTe Bxoga.

4. ©.

5. BblbepuTe CTPOKY MEHI0 YCTaHOBNEHHOMO 3HAYEHUS
(3aMKHYTBIA UMM PA3OMKHYTbIA KOHTYP).

6. 3apaiTe ycTaHOBNEHHOE 3HaYeHue.
3apanTte oba ycTaHOBMEHHbIX 3HAYEHWs, ecnu cuctema byaet
perynvpoBaTtbCsl K N0 Pa3oMKHYTOMY, ¥ MO 3aMKHYTOMY
KOHTYpY.

3aBoackasa HacTpouka

AnbTepHaTVBHbIE YCTAHOBIEHHbIE 3HAYEHUS HE 3a/aHbl.



8.7.5 BHewH.BNUAHWe Ha ycT.3Hay-e (4.1.3)

aTpa Jonse
dHKLA

Puc. 41 BHelwH.BNUSHME Ha YCT.3Hay-e

OnucaHue

[aHHasa dyHKUNSI NO3BONSET KOPPEKTUPOBATL YCTAHOBNEHHOE
3HayeHuWe, KOTopoe MEHSAETCS Mo BUSIHUEM U3MEpPSIEMbIX
napameTpoB, Kak NpaBuiio, aHanoroBoro curHana or
pacxogoMepa unuv fatyvmka Temneparypbl, UM MHOro NogobHoro
patuuka. B pasgene 9. MNapamempsbl udmepeHus NpeacTaBnex
0630p TMMNOB AaTYMKOB 1 BO3MOXHbIX MOMOXEHWINA.

Hanpumep, yctaHoBneHHoe 3HayeHne MoXeT ObITb
CKOPPEKTUPOBaHO MoA napameTpbl, BNMSAOLNE Ha AaBneHve
HarHeTaHusa unu Temneparypy cuctemsl. lNapameTpsl, Biusiiowmne
Ha NPOM3BOAMUTENbHOCTL YCTAHOBKW, OTOBPaXatlTcs B NpOLeHTax
oT 0 4o 100 %. OHM MOTyT TONBKO YMEHbLUUTb YCTAHOBMEHHOE
3HauveHune, Tak Kak BNusiHWe, BblpaXXeHHoe B NpoLeHTaXx,
AeneHHoe Ha 100, yMHOXaeTcs Ha YCTaHOBMEHHOE 3HavyeHune:

PakTnyeckoe ycTaHOBNeHHoe 3HaveHune (SP) =
BblIGpaHHOe yCTaHOBMNEHHOE 3HavyeHue X BnusiHue (1) x BNusHue
2)x ...

BenuunHbl BANSIHUSE MOXHO 3aaBaTb OTAENbHO.
PunbTp HUXKHUX YacToT (PHY) obecneunBaeT crnaxumBaHue
M3MEPEHHOro 3HaYeHWs, BIUSAIOLLErNO Ha YCTaHOBIIEHHOE
3HauveHune. B pesynbraTte yCcTaHOBNEHHOE 3HaYeHNE MeHsieTCs
NOCTOSIHHO.

Avana3oH HacTpomrKu

* 0-100% curHan

+ [aBneHue Ha Bxoge

+ [laBneHve HarHeTaHus

* BHewHee gaBneHne

+ TMepenap naBneHusl, BHELLH.

+ [Nepenan paBneHus, Hacoc

+ Pacxogn

* YpoBeHb B Gake, HarHer.

* YpoBeHb B Hake,BcachiB.

+ Tewmn. B obpat.Tpybe,BHeLL.

+ Temnep.B HanopH.Tpy6e

+ Temnep. B 06paTH.Tpybe

+ [epenap temnepaTyp

+ Temn-pa okpyx. cpeabl

* Mepenag Temnepartyp.

HacTtpowka yepe3 naHenb ynpaBneHus

* Hactpoiiku > OcHoBHOM KOTponnep > BHewH.BNusHWe Ha
yCT.3Hay-e > BxogHas BennymHa nop BAusHUEM.
MosiBnAeTcA nepeyeHb BO3MOXHbIX NapameTpoB.

1. BbibepuTe napameTp, KOTOPbIN AOMKEH BNUSATL Ha
yCTaHOBMEHHOe 3HayYeHune.

2. ©.

3. 3apante yHKUMIO BANSHUS.
(Cwm. paspen 8.7.6.)

4. 3apainTe KONMYECTBO TOYeEK.
5. 3apante: BHewH. BxogHoe 3HayeHue. (Touka 1.)

6. 3apanTe 3HayeHWe B NpoLEHTax: YMeHbLNTb YCTaH.3Hay-e
no. (Touka 1.)

7. TMoBTOpUTE NYHKTHI C 4 No 6 ANs BCeX HEobXoANMBbIX
napameTpoB.

8. ©.

9. 3apanTte kak cekyHabl: BpeM.kOHCT.dounbTpa.
10. Bbibepute: AKTUBMPOBAHO.

3aBoackas HacTpoMka

®PYHKUMSA He aKTMBMpPOBaHa.
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8.7.6 Hactpoika byHKuun BnuaHua (4.1.3.2) HacTtpowka yepe3 naHenb ynpaBneHusA

* Hactpoiiku > OcHoBHOM KOTponnep > BHewH.BNusHWe Ha
yCT.3Hay-e.

3apante yHKLMNIO BINSHUS.
3apganTe KONUYecTBO TOYeK.
3apanTte: BHewH. BxogHoe 3HaveHue. (Touka 1.)

3apganTe 3HaveHne B NpoLeHTax: YMeHbLNTb YCTaH.3Hay-e
po. (Touka 1.)

LHE WHH ENHAHA

e n -

5. ToBTOpUTE NYHKTLI CO 2 NO 4 st BCeX HeobXoanmMbIX
napameTpoB.

3aBoackas HacTpoMka
®yHKUMA He aKkTUBMpOBaHa.

8.7.7 OcHoBHOWM paTuuK (4.1.4)

Puc. 42 Hactponka pyHKUMM BANAHUSA

OnucaHue
CyLiecTByeT BO3MOXHOCTb BbIGpaTh OTHOLLEHWE MEXAY

n3MepsieMbiM NapameTpoMm, BMSAIOLLMM Ha YCTaHOBMNEHHOe O
3HayveHne n TpebyemMbiM BIUSHUEM B NPOLLEHTHOM BblPaXXEHUN. E
OTHOLLEHMe MOXHO 3aaTb Yepe3 NaHenb ynpaBneHus BBOAOM 0
BEMNWYMH B Tabnuuy, MakcuMyM BOCEMb TOYEK. O
Mpumep: E
O
BenuuvHa BNusiHUs Ha ycTaHOBMNEHHOe 3HaveHue [%] |
E 0fpaTH.TRUte O
A =
4 I .
100 Puc. 44 OcHoBHOWM gatynk
]
|
80— : Onucanue
| CyLiecTByeT BO3MOXHOCTb BbIbOpa KOHTpONMpyemoro napameTpa
P |
60 | 1 AaTynka Ans ero U3amepeHus.
|
40—+ : [Ounana3oH HacTPOMNKKN
20 : e [laBneHune HarHeTaHus
— N~
' R + [lepenan AaBneHus, BHELLH.
— 3 + Tepenag AaBneHus, HAacOC
3 50 9 » Series 2000,nepenag nasn-usa
Pacxop [M°/4] s
[= * BHelwHee gaBnexHne
Puc. 43 CooTHolweHne Mexay BNUSHUEM Ha YCTaHOBIIEHHOE + [epenan paBneHus Ha BXxoAe
3Ha4yeHve 1 pacxogom + T[epenap gaen.,Hanop.nnHUS
« Pacxon
Bnok ynpaBneHus npoBoAUT NpsiMble MEXAY To4KaMm. .
» Series 2000, pacxog
OT MWHMManNbLHOIO 3Ha4YeHWA COOTBETCTBYIOLLEro AaTunka
(0 M3/4 B NpuUMepe) A0 NEPBOIt TOUKM MAET FOPU3OHTaMNLHAS! + Temnep.B HanopH.Tpy6Ge
nuHua. OT nocnefgHen TOYKU A0 MAaKCUManbHOro 3Ha4eHus * Temnep. B 06paTH.Tpybe
(8 npumepe 50 m3/u) Takke UAST rOPUIOHTAMNBHAS NUHNS. « MMepenag Temnepatyp
Avnana3oH HacTpPonKK *  Temn-pa oKpyX. cpeabl
MoxHo BbIGpaTh OT ABYX A0 BOCbMM Tovek. Kaxpas Touka * Tewmn. B 0bpaT.Tpybe,BHeLL.
npeacTasnseT COOTHOLIEHNE MexXay 3Ha4YeHneM napameTpa, « 0-100% curHan
BMMSAIOLLEr0 Ha YCTAaHOBINEHHOE 3HAYEHWE, U BIMSHUEM 3TOrO - He ucnonbayercs
3HaYeHUs. '
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HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > OcHoBHoW koTponnep > OCHOBHOM AaTuuK >
lMepenTun K HacTp-ke aHan.exoaa.
MosBnTCcHA okHO AHanozoebie 8x00bi (4.3.8).

1. BbibepuTe aHanorosbin Bxog (Al) ANs OCHOBHOrO gatyuka u
yCTaHOBUTE NapamMmeTpsbl.

2. ©.

3. Bbibepute napameTp ynpaBneHus Ansi OCHOBHOMO AaTyuKa.

3aBoAckasi HacTponka

OCHOBHbIM MapamMeTpOM ABMSETCA AaBNeHVe Ha BbIXoae.
Oartuunk coeguHeH ¢ Al1 (CU 352). Opyrme ocHOBHble NapameTpbl
MOXHO BblbpaTb B MacTepe nycka.

8.7.8 TaktoBas nporpamma (4.1.6)

ANpOrpamma

5.06ap

0.06ap

Puc. 45 TaktoBasi nporpamma

OnucaHue

[aHHas yHKUUS NO3BONSAET 3a4aBaTb YCTAaHOBIEHHbIE
3HayeHus1, a Takxke [eHb U BpeMsl, koraa oHu GyayT
aKkTUBUpPOBaHbl. MOXHO TakXe 3agaTb AeHb U BpEMS OCTaHOBa
CUCTEMBI.

Mpu geakTuBauum TaKTOBON NPOrpaMMbl €€ YCTaHOBIEHHOE
3Ha4YeHMe OCTaHEeTCH aKTUBHbIM.

Mpwn akTMBaLMM NPOrpamMmMbl HACTPOVKM MO BPeMeHU

HeobxoaMMo 3afaTb He MeHee 2 cobbITuiA; oaHO ANd

3anycka cuctembl, BTOpoe - And ocTtaHoBa.

[Ounana3oH HacTPOMNKu
* AKTMBUMpPOBaHME 1 HAcTponKa cobbITUS.

NATHALE
ClBE0Ta

|
|
O
O
O
O
O
|
A

HaM NN NaTH

Puc. 46 CobGbiTne 1

HacTtpoWka yepe3 naHenb ynpaBneHus
* Hactpoiiku > OcHoBHOW KoTponnep > TakToBas nporpamma.

1. AxkTnBMpYINTE DYHKUMIO.
2. BbibepuTe u akTUBMpPYNTE OOHO N3 AECATU COOLITUN.
3. Bbibepute: Hopman. / OctaHoB.
(Mpw BbIGOPE "OcTaHoB" nponycTuTe war 4).
4. 3apanTe: YCTaH.3Hay-e, 3aMK.KOHTYP.

5. Bapante: Bpems, Yacbl, MUHYTHI.

6. BbiGepute oeHb Hegenu, B KOTOPbIA HACTPOWMKM OOMKHbI ObITh
aKTUBMPOBAHbI.

7. BbibepuTte: AKTMBMPOBAHO.

8. lMoBTOpUTE NYHKTHLI CO 2 MO 7, ecnu Heobxoaumo
aKTUBMPOBATb HECKOMNbKO COObITUN.
MpumeyaHme: MoxHo 3agaTb 40 AeCATU COObITUNA.

9. 6.
10. Bbibepute: AKTUBMPOBAHO.

3aBoackasa HacTpouka
®YHKUMSA He aKTMBUPOBaHa.
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8.7.9 MNponopu. paBneHue (4.1.7) 3. 3apgante: Bnusaxue npu 0 pacxoge.
4. 3apaunte: Koad.punetp..

5. BbibepuTte: cnonb3ynte kpuByio Hacoca / Beegute
3HaveHue.

6. 3apante "Qpmax" npu Beibope "BBeante 3HaveHune".

3aBoackaa HacTpouka

®yHKUMA He akTUBMpOBaHa.

8.7.10 KoHdurypupoBaHue S-yctaHoBKkM (4.1.8)

ENWaHe NP O pac
1. PnbTA.

Puc. 47 [llponopu. faBneHne

OnucaHue

DyHKUMA MOXKET OblTb aKTMBMPOBaHa TOSbKO B CUCTEMAX

C perynupoBaHuemM AaBreHns, oHa aBTOMaTUYECKN KOpPEKTUPYET
YCTaHOBJIEHHYIO XapaKTEPUCTUKY B COOTBETCTBUM C TEKYLLUM
pacxofoM, KOMMEHCUPYS PacXof403aBUCUMbIe AUHAMUYECKME
notepu. Tak Kak MHOrME CUCTEMbI paccyMTaHbl C y4ETOM
[OMONMHUTENBHON EMKOCTM NOTOKA, PACYETHbIM MaKCMMarbHbIN
notok (Qpmax) MOXHO BBECTU BpPYYHYI. B cuctemax ¢ Hacocamm
CR KpvBble HACOCHbIX XapakTepUCTUK MOXHO MCNOSb30BaTb AN
pacyeTa MakcuManbHOro pacxoia B BblopaHHOM YCTaHOBIIEHHOM
3Ha4YeHuu. [Ins npefoTBpaLleHNs OTKITIOHEHUI MOXHO HacTpOUTb

Puc. 49 KoHdurypupoBaHue S-ycTaHOBKM

OnucaHue

[aHHas yHKLMS NO3BONSET MEHATL NOPSAOK YNpaBneHus
HacocoB 6e3 YacTtoTHoro npeo6pasoBartensa (MPC-S). To ecTb

duneTp.
L, . MOXXHO HaCTPOUTb BKINIOYEHWE UMW OTKIMIOYEHUE HACOCOB B
KoppekTvpoBka MoxeT 6blTb IMHERHOW W KBaapaTUYHON.
Cwm. puc. 47 3aBMCUMOCTY OT PaKTUHECKOro 3HaYEHUS.
' o YT06bI MCNONb30BaTh AaHHYI YHKUMIO, Heo6XoanMOo 3afaTthb
HA obnacTtb nycka/octaHosa. Cm. puc. 50.

Hopwman.

Hacoc BbiknioyaeTcs, korga 3Ha4eHue CTaHOBUTCS Bbille, YEM
Hycr. + 0BnacTb nycka/octaHoBa. Hacoc Bkntoyaercs, koraa
3HayeHune cTaHoBUTCH HUxKe Hycr. Cm. puc. 50.

N
3 O6paTHoe
[fe]
§ Hacoc Bkntouaercs, korna sHaveHne CTaHOBUTCS Bbilwe, Yem Hycr,
. 3 + obnacTtb nycka/octaHoBa. Hacoc BbikntoyaeTcs, korga
>
Z 3HaveHune ctaHoBUTCS HMxXe Hycr. CMm. puc. 50.
~ yCT.
Puc. 48 lMponopu. AaBneHne
ponopu. A Hopman. O6paTtHoe
H [M] H [m]
Mo3. OnucaHue
[asnenune npun 0 pacxoge. HayanbHasa Touka ‘ Hacoc ‘ B
A NponopLMOHanbHOro perynupoBaHust AaBrneHust ocTaHaBnMBaeTcs Hacoc 3anyckaetca f
(Bnusinne npu 0 pacxoge = X % OT yCTaHOBIIEHHOIO F---g-------- b---g-------- I
3HaueHns) O6nacTb nycka/octaHoBa | O6nacTb nycka/octaHoBa é
B  Qpmax ’ Z
Hyer | v yeT. v ~
C YcTaHOBREeHHoe 3HayeHne Hacoc 3anyckaetcs Hacoc 8
(s2]
. ocTaHaBnvBaeTcsi 0
Llenn gaHHoOn goyHKUMN: S
N — — (=2}
* KOMMEeHCUpOoBaTb NOTEPU AaBreHus S— o
Bpewms [cek =
* CHU3WTb 3HepronoTpebneHune p [cex] Bpems [cek] =
* MOBbICUTb YPOBEHb KOMOpTa ANSA Nonb3oBaTens. Puc. 50 HopmanbHoe n obpaTHoe ynpaBneHue
ManasoH HaCTPOWKM .
A p [Onana3oH HacTPOWKKN
+ Bbibop cnocoba perynvpoBaHus.
p perynnp * Bbibop koHdUrypauum (HopmansHoe 1 obpaTHoe
* Bnusaxue npu 0 pacxope yrpaeneHue).
* PacuyetHbIft pacxop » Ob6nacTb nycka/ocTaHoBa.
*  Koadh.cpunetp.. -
®.d P HacTtpoliika yepe3 naHenb ynpaBrieHUs
HacTpoiika 4epes naens ynpaenexus « Hactpoitku > OcHoBHoit koTpornnep > KoHdurypuposaHnue S-
* Hactponkn > OcHoBHOW koTponnep > Mponopy. faBneHue. YCTaHOBKMU.
1. BbibepuTe: AKTBUpPOBaHO. 1. Bbibepute: Hopman. / O6paTHoe.
2. Bbibepure: 2. 3apante: Obnactb nycka/ocTtaHoBa.
* ApdanTtaums 3aBofckas HacTpoka
* NuHeWHas / kBagpaTHas. Hopmar..
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8.7.11 JluHeMH.u3Mm.ycT.3Hau. (4.1.9) 8.7.13 MuH. Bpemsa Mexay nyckom/octaHoBoM (4.2.1)

4.1.8 - NMhefin.h

Puc. 51 JINHENH.N3M.yCT.3Hau. Puc. 53 MuH. Bpemsa mMexay nyckom/ocTaHOBOM

OnucaHue OnucaHue
Mpun akTMBaLun gaHHOW OYHKLUN N3MEHEHME YCTaHOBMEHHOIO HaHHas dyHkums obecneymBaeT perynmposaHue nycka/octaHosa
3HaYeHUsA oKaxeTcs Noj BNUSHUEM NUHENHOTO U3MEHEHMS HACOCOB, KOTAA OAVH HACOC BKIIOYAETCA/BLIKMIOYAETCS C
yCTaHOBMNEHHOTO 3Ha4YeHUs, KOTopoe ByaeT co BpeMeHeM HEKOTOpbIM OTCTaBaHWeMm OT Apyroro.
NocTeneHHO MEHATLCS. OHa Heobxoauma ANns Toro, YTo6bl OrpaHNYUTb YNCIIO MYCKOB
[aHHaa dyHKUNS He okaxeT BnusiHUS Ha "lponopu. aasneHne" Hacoca nnn yctaHoBUTb BPEMSA MeXOy HUMMN.

" " .
unun"BnvsiHve Ha ycTaHoB.3Ha4-e". [nanasoH HaCTPOIKM
[Onana3oH HacTponku Ot 1 go 3600 cekyHA.
MOXHO akTUBMpPOBaTb AaHHYIO OYHKLUMIO 1 3a4aTb CMEHY B HaCTpoﬁKa Yyepes naHesnb ynpaBreHUs
MUHYTY. HacTtpoviku > KackagH.ynpasn.Hacocamun > MuH. BpeMsa Mexay
HacTpoiika yepes naHenb ynpaBneHus nyckom/0CTaHOBOM.
* Hactpovikn > OcHoBHoOW KoTponnep > JINHeNH.n3M.yCT.3Hau. 3aBoackas HacTpoiika
1. BobibepuTe: AKTUBMPOBAHO. HacTpoliku BbINOMHSATCSA B MacTepe nycka u 3aBucaT ot obnacTu
2. 3apanTte: VIaMeHeHWe B MUHYTY. NpUMeEHeHUS.
3aBoackasi HacTpouka 8.7.14 Makc. yncno nyckoB/yac (4.2.1)

q)yHKLl,l/lﬂ He aKTuBMpoBaHa.

8.7.12 KackagH.ynpaBn.Hacocamum (4.2)

Puc. 54 Makc. yucno nyckos/yac

OnucaHue

Pue. 52 KaCKa,ElH.yI'IpaBJ'I.HaCOCaMVI ,D,aHHaﬂ q)yHKLlI/IFl orpaHmnymBaeT 4YMcio nyckoB 1 OCTaHOBOB B 4YacC

HacocoB Bcel cucTembl. PyHKUNA YMEHbLIAET WyMbl U NOBbILLAET
ypoBeHb koMcopTa cUCTEM C HacocaMu 6e3 YaCcTOTHOro
npeobpasoBarens.

MoxHo 3agaTtb (PyHKLMK, KOTOPbIE OTHOCATCS K KackagHoMy
ynpaBrieHnio HacocaMu.

MoxHo BbIGpaTb crneagyowmne MeHo: .
Kaxabiln pa3 npu BKMIOYEHWM Mnu octaHoBke Hacoca CU 352

L ~
MuH. Bpems Mexay FIyCKOM/OCTaHOBOM Bbl4UCNAET, KOrga cnegyrwmmn HacoC MOXET BKITIOYNTLCA UMK

* Makc. yncno nyckoe/qac OCTaHOBUTLCS, YTOObI HE NPEBLICUTL 4OMYCTUMOE YMCIO NYCKOB B
* Pe3epBHble Hacochl yac.

* [NpuHyguT.NEpekntovyeHme HacocoB PyHKLMA OAaET BO3MOXHOCTb BKIOYATb HACOChl B COOTBETCTBUM C
« TMpoGHbI pexnm Hacoca XapaKTePUCTUKOW CUCTEMbI, MPY 3TOM OCTAHOB HACOCOB, Npu

HeobxoanmocTH, NPOUCXOAMUT C 3afePXXKON ANS TOro, 4YTOObI HE
npeBbICUTL AONYCTUMOE YMUCIO NYCKOB B 4Yac.

» [HexypH.Hacoc

» TlonbiTka ocTaHOBa Hacoca
Bpems mexay nyckamu HacoCOB LOIMKHO ObITh B Npeaenax

MeXay MUHUMambHbIM BPEMEHEM MeXAY MyCKOM/OCTaHOBOM,
* MuH. npon3BoaANTENEHOCTL cMm. pasgen 8.7.13, n 3600/n, rae n — ycTaHOBMNEHHOE YMCIO
+ KomneHcauus nyckoBoro nepuoga Hacoca. nyckoB B Yac.

* Yact.Bpawy.(BkNn 1 OTKN Hacoca)
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[Onana3oH HacTpoOWnKu
Ot 1 po 1000 nyckoB B 4ac.
HacTtpoiika yepe3 naHenb ynpaBneHus

+ Hactpowkun > KackagH.ynpasn.Hacocamu > Makc. uncno
nyckos/vac.

1. 3apanTe:
*  MuH. Bpems mexay nycKomM/oCTaHOBOM.
* Makc. yncno nyckos/yac.

3aBoAckasi HacTponka

MPC-E:
Hpyrue ucnonHexnnsa: 100 nyckos B 4ac

200 nyckoB B 4ac

OaHHas dyHKuuA He BnusieT Ha QyHKYUsT ocmaHosa
P

8.7.15 Pe3epBHble Hacochl (4.2.3)

Puc. 55 PesepBHble Hacocbl

OnucaHue

,D,aHHaFI beHKLl,I/IFI NO3BONIAET OrpaHN4YnTb MakCUMaribHy0
npon3BoANTENIbHOCTb CUCTEMBbI, Bblﬁl/lpaﬂ OANH NN HeCKONbKo
HaCcOCOB B Ka4yeCTBe pe3epBHbIX.

Ecnun cuctema ¢ Tpemsa Hacocamu BKMAOYaeT OOUH pe3epBHbIN
HacoC, OAHOBPEMEHHO MOryT 3KCn1yaTupoBaTbCA TOJNIbKO ABa
Hacoca.

Ecnu oavH 13 aAByx paboTalowmx HacoCOB BbIXOAUT U3 CTPOSi U
BbIKMOYAETCS, 3anyckaeTca pe3epBHbIii Hacoc. Takum o6pasom,
NPOM3BOANTENIBHOCTb CUCTEMBI HE CHUDKAETCS.

Pe3epBHbIM HAacOCOM MOXeET BbITb MOOYEPEAHO KaXAbIN HACOC.
[Onana3oH HacTpounku

KonunyecTBo BO3MOXHbIX pe3epBHbIX HACOCOB B CUCTEME PaBHO
o6Lemy ynucny HacocoB B cUCTeMe MUHYC 1.

HacTtpoiika yepes naHenb ynpaBneHus

* Hactponkn > KackagH.ynpasn.Hacocamu > Pe3epBHble
Hacochl.

+ 3apanTte: 3apgaTb KOM-BO pe3epBHbIX HACOCOB.
3aBopckas HacTpoMka

Yuncno pesepBHbIX HACOCOB YCTaHOBNEHO Ha 0, Te. beHKLI,VIFl
OTKIO4YeHa.
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8.7.16 MNMpuHyguT.NnepeknoveHne HacocoB (4.2.4)

Puc. 56 lNpuHyauT.nepeknoyeHne HacocoB

OnucaHue

[aHHas dyHKunsa obecnedynBaeT O4MHAKOBOE KONIMYECTBO
paboynx YacoB HaACOCOB.

B HekoTOpbIx 06MacTaX NPMMEHeHUs! yCTaHOBNEHHas
XapaKTepucTvka He MeHseTCs [oNroe BpeMsi, nNpu 3TOM He
TpebyeTcs BKIOYEHMSA BCEX HACOCOB. B Takmx cny4vasx
nepekstoyYeHne HacoCoB HE NPOMCXOAUT aBTOMaTUYECKM, U
MOXeT BO3HUKHYTb HE0BX0AUMOCTb B UX NPUHYAUTENBHOW CMEHe.
Pa3 B cyTkn CU 352 npoBepsieT, He NpeBbILAET N KONM4ecTBO
0TpaboTaHHbIX YacoB Kakoro-nnbo akcnnyaTnpyemoro Hacoca
KonMyecTBa 0TpaboTaHHbIX YaCOB OCTAaHOBIEHHbIX HACOCOB.
Ecnu 6bino onpegeneHo Takoe npesbllLeHNEe, HAaCoC
OCTaHaBNMBAETCH N 3aMEHSIETCH HACOCOM C MEHbLUUM
KONMMYEeCTBOM OTpaboTaHHbIX YacoB.

[nana3oH HacTPOWKKN

DYHKUMIO MOXHO BKITOYUTL/OTKMIOYNTL. MOXHO YCTaHOBUTL E€Hb
1 Yac CMeHbl HacoCoB.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > KackagH.ynpasn.Hacocamu >
MpuvHyAWT.NepeknoYeHne HacocoB.

1. Bbibepute: AKTUBMPOBAHO.
2. 3apanTe: ToyHOE BpeMsi CMEHbl HACOCOB.
3. Bbibepute nHTepsan cMeHbl HACOCOB.

3aBoackas HacTpoMka
dyHKkLMA BKNoYeHa. 3agaHHoe Bpems: 03:00.



8.7.17 Mpo6GHLIN pexum Hacoca (4.2.5)

(0aTh UHTepBaN
| He i I f |

Yack!
MAHUTEI

Puc. 57 TMpoGHbI pexum Hacoca

OnucaHue

[aHHas pyHKUUS B NepByo o4epeab UCMOoNb3yeTcs B TEX
cnyyasix, koraa NpuHyAnTENbHOE NepeKrtoYeHre HacoCcoB
OTKIIOYEHO W/ UMK ecnn yCTaHOBKA HAacCTpOeHa Ha pexum paboTbl
"OcTtaHoB", Hanpumep, Torga, korga cuctema He 3afelicTBoBaHa.
B Takux cuTyaumsx ovyeHb BaxKHO perynspHo NpoBepsiTb HAacoChl.

DyHKLMA 0AET BOSMOXHOCTb CMeauT 3a TeM, YTOObI:

* Hacocbl He 3aKNMHMBANM 1M3-3a OCaXaeHuii B paboyei
XUAKOCTU MOCre JONroro NpocTos;

. pa60qaﬂ XNOKOCTb HEe 3aCTamBaliacb B Hacoce;
¢ BO34yX, nonasLLUMIiA B HACOC, BbIBOAMIICS U3 HErO.

Hacocbl 3anyckaloTcsi noo4yepéaHo aBToMaTu4eckm u pabotaroT
no 5 cekyHa.

Hacochl, paboTatowme B pexume "Py4H.", B npo6HOM
nycke He yyacTBYOT. Ecnn BO3HWKaeT aBapuinHbIv

curHan, npobHbIA NYCK He BbIMNOMHAETCS.
YkasaHue

Ecnun gexypHbln HAacoC BKIOYEH B NPOOHbLIN pexnm,
OaBreHve B cucteme npu nycke Hacoca bynet
BbICOKUM.

[dunana3oH HacTpPoMrKu

* Bpewms cyTok

* [JeHb Hegenu

*  Y4yecCTb AeXYypHbIN Hacoc

*  YyecCTb pe3epBHbIi Hacoc

HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > KackagH.ynpasn.Hacocamu > [NMpo6HbIA pexum
Hacoca.

1. BblbepuTe nHTEpBan.

2. 3apaunTe:

* Bpewms cyTok

*  MwuHyTHI.

3. Bbibepute geHb Hegenu npu Bbibope "Pa3 B Hegenwo".

4. Ecnwn yctaHoBKa OCHallleHa BedyLMM HacocoMm, Bbibepute
"Y4yecTb AeXypHbIN Hacoc" nnu "Y4yecTtb pe3epBHbIN Hacoc".

3aBopckas HacTpoMka

PyHKUMA He aKTUBUPOBaHa.

8.7.18 MNonbITKka ocTaHOBa Hacoca (4.2.7)

Puc. 58 lMonbiTka ocTaHOBa Hacoca

OnucaHue

[aHHas yHKUUS NO3BONAET HACTPOUTL MOMbITKA
aBTOMaTMYEeCKOro 0CTaHoOBa Hacoca, ecnv paboTatoT HECKONbKO
HacocoB. OHa CnyXuT Ans Toro, YTobbl obecneynTb
onTUMarnbHOe No 3HeprocGepexeHnto KONMMYEeCTBO NOCTOSIHHO
paboTatowmx HacocoB. CM. 8.7.19 Yacm.epauwj.(8ki u omkin
Hacoca) (4.2.8). B To xe BpeMs, Lenb AaHHOW yHKUUN -
VCKIIOYNTb BO3MOXHble cOou B paboTe 13-3a aBTOMaTUYECKNX
OTKITHOYEHUIN HACOCOB.

MonbITkKM ocTaHOBa MOryT MPOUCXOAUTL C (PUKCUPOBAHHbLIM
MHTEepBanom, KOTopbIi 3agaeTtcsa B cTpoke "VIHTepB.m/ay
nonbITK.OCTaH.", N1 nHTepsan BelbMpaeTcsi B xoge paboTbl.
Ecnu BbiGpaH BTOpOW BapuaHT, MHTepBan Mexay nomnbiTkamu
0CTaHOBa yBENUYUTCS, ECNU NpeablAyLUne NOMbITKU OTKIIOYEHUS
Hacoca 6bIny OTKITOHEHbI.

HacTtpoliika yepe3 naHenb ynpaBrieHUs

* Hactpowkn > KackagH.ynpasn.Hacocamu > [lonbiTka ocTaHoBa
Hacoca.

1. Bbibepute: CamoobyyeHune / PuKCUpOBaHHbIA MHTEpBa.

2. 3apante "MiHTepB.m/ay nonbITK.ocTaH." npu Beibope
"®uKCMpoBaHHbIV NHTepBan".

3. Bbibepute: AKTMBUPOBAHO.

3aBoackas HacTpoMKa
®PyHKUMA BKoYeHa, BbibpaH "CamoobyyeHne".
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8.7.19 Yacrt.Bpaw.(Bkn 1 oTKN Hacoca) (4.2.8)

(o)

nucaHue

DYHKLMA perynupyeT BKITOYEHME U BbIKITOYEHNE HACOCOB.
Bo3amoxHbl ABa BapuaHTa:

1.

1.

Mcn.pacu.yacTt.BpaLy,.

PYHKLMS CNYXWUT ANa Toro, 4Tobbl 0b6ecneunTb oNTUMansHoe,
C TOYKW 3peHns aHeprocbepexeHns, KONMYecTBO NOCTOAHHO
paboTtarLwux HacocoB B Tpebyemon paboyen Touke. bnok
ynpaenenuns CU 352 paccumTtbiBaeT Heobxoammoe
KONMMYEeCTBO HAacOCOB U UX YacTOTy BpalleHus. [ina atoro ¢
NMoMoLLblO AaTynka nepenaga AaBrneHus Unn oTAENbHbIX
AaTYNKOB AaBMNeHNsa cnepgyeT nsmepuTb nepenaj AaBneHns
Hacoca Ha CTOpOHe BCacbIBaHWSA U Ha CTOPOHE HarHeTaHus.
Ecnu BbibpaHa pacyéTHas yacTtoTa BpalleHus, CU 352
UrHOpUpYeT 3adaHHble BENUYMHbI B MPOLIEHTaX.
Mcn.cuke.vacT.BpaLy,.

Hacocbl BkntoyaTca 1 0OCTaHaBMMBAIOTCS C YacTOTON
BpaLleHusi, yCTaHOBMNEHHOW Nnonb3oBaTenem.

MCI‘I.paC‘I.‘-IaCT.BpaLLl.

Hacoegn

Puc. 59 Vicn.pacy.yacT.Bpaly,.

HacTpoiika yepe3 naHenb ynpaBneHus

2
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HacTporikn > KackagH.ynpaen.Hacocamm >
Yacrt.Bpall.(BkN 1 oTKN Hacoca) > Mcn.pacy.4acT.BpaLy,..

Ucn.dbumkc.4yacT.BpaLl.

Puc. 60 Vcn.dukc.yacT.Bpald.

HacTtpowka yepe3 naHenb ynpaBneHus

* Hactpoiiku > KackagH.ynpasn.Hacocamu >
YacrT.Bpaly.(BKN 1 OTKN Hacoca).

* Boibepute: Ucn.cumke.yacT.BpaLy,..
BapawnTte: Bkn.cneg.Hacoc npu yacTt.epaw, > 1 -> 2,

3apanTe YacToTy BpalleHWsi B MpoLEHTax.
HacTpoWiTe ocTanbHble HacoCbl Taknum xe obpasom.
Bbibepute: HemeaneHHoe otkn.Hacoca npu > 1 -> 0.
3apanTe YacToTy BpalleHWsi B MpoLeHTax.

a R wDN -~

HacTpoiTe ocTanbHble HacoChl TaknuM e obpasom.
3aBoackas HacTpouka
PyHKLMA HACTPOEHa Ha PacyYETHYI0 YacTOTy BpaLleHus.

8.7.20 MuH. npon3BoaUTEeNbLHOCTL (4.2.9)

Puc. 61 MuH. npon3BognTenbLHOCTb

OnucaHue

[aHHas dyHKUusA obecneymBaeT UMPKyNaLmMIO B CUCTEME.
ObpaTute BHUMaHue, 4YTo ecnu pyHKLMA ocTaHOBa
aKTUBUPOBaHa, TO OHA MOXET BNUSATb HA (PYHKLNIO MUHUMANbHOM
npoussoauTenbHocTn. Cm. pasgen 8.7.23 @yHkyusi ocmaHoea
(4.3.1). NMpumepsi:

* Ecnu BbibpaHo 0 HacocoB, PYHKLUSA OCTaHOBA MOXET
OTKIMHOYUTb HACOC NPU OTCYTCTBUM UINN OYEHb HU3KOM
pacxope.

» Ecnu Hacoc BbIGpaH, To hyHKLMA OCTaHOBA aKTMBMPOBaHa He
Oyner.
HacTpoitka yepe3 naHenb ynpaBneHus

* HacTtponku > KackagH.ynpasn.Hacocamu > MuH.
NPOV3BOANTENbHOCTD.

1. 3apanre:

» Kon-Bo HacocoB

* Yactora Bpaly-1i.
3aBoackaa HacTpounka

KonuuyectBo HacocoB ycTaHoBrneHo Ha 0. YacTtoTa BpalleHus B
3aMKHYTOM KOHTYype 3agaHa paBHOM 25 %.



8.7.21 KomneHcauus nyckoBoro nepuoga Hacoca (4.2.10)

8.7.22 flononHuTtenbHble PyHKUUM (4.3)

Puc. 62 KomneHcaumsa nyckoBoro nepuopa Hacoca

OnucaHue

[aHHas dyHKUMS ncnonb3yeTcs Tonbko Ang ycraHosok MPC-F.

3apava gaHHOM PyHKUMM - UCKMoYMTE cboun B paboTe npu

3anycke Hacoca ¢ (PMKCUPOBAHHOW, HEpPEerynmpyeMomn, 4acToTomn

BpalLeHuns. PyHKUMS KOMMEHCUPYET TOT Nepuos, KOTopbii
Heo6xoaMM Hacocy 6e3 perynmpoBaHnsa YacToTbl BpalLeHus,
yTO6bI MOCHe nycka 4OCTUYbL CBOEN MakCcuMarbHOM
Npon3BoAMTENbHOCTU. Bpemsa 3anycka Hacoca AOMKHO GbiTb
N3BECTHO.

HacTpoiika Yyepe3 naHenb ynpaBneHus

* Hactponku > KackagH.ynpasn.Hacocamu > KomneHcauns
NycKOBOro nepuoaa Hacoca.

+ 3apante: lNyckoBon nepmnop Hacoca
3aBopckas HacTpomka
B3apaHHoe Bpemsa nycka: 0 cekyHa.

Puc. 63 [JononHuTenbHble YHKLMM

OnucaHue

PyHKLMKN, ABNSOLWNECS JONOMHUTENBHLIMU MO OTHOLLIEHUIO K
0ObI4HOM paboTe CUCTEMbI, MOXXHO HACTPOUTb B JAHHOM OKHE.
[ononHuTenbHble PYHKUMM - PYHKUMU, paclumpsiowme
BO3MOXXHOCTU CUCTEMBbI.

Yepes AaHHbIN ANUCMNEN MOXHO OTKPbITb OKHa, 0T06pa>Ka|ou.w|e:

*  @yHKyus ocmaHosa (4.3.1)

» [lnasHoe ysenu4eHue OasneHus (4.3.3)

* Lugpp.exo0kl (4.3.7)

* AHanoeossbie 8x00bi (4.3.8)

* Lugppossie 8bixo0bl (4.3.9)

* AHanoeossbie 8bix00bl (4.3.10)

* Paboma 8 asap.pexume (4.3.5)

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

* OueHka pacxoda (4.3.23)

* UcmouH.ynpas-s (4.3.20)

*  Qukc.0asn.Ha exode (4.3.22)

* OueHka pacxoda (4.3.23)

* Paboma c ozpaHuyeH. npouszgodum-to (4.3.24).

8.7.23 ®dyHKuMA ocTaHoBa (4.3.1)

Puc. 64 ®yHkuns octaHoBa

Onucanue
[aHHas dyHKUNSA 0OblYHO MCMOMb3yeTCs AN CUCTEM C

NOCTOSAHHBIM AaBfieHMeM, OHa NO3BONSET OCTAHOBUTL NOCNEAHUN

Hacoc, ecnn pacxof 04eHb HU3KWUIA UMK OTCYTCTBYET.
[JaHHas yHKUNA CRYXUT Ons:
* peanusauuu aHeprocbepexeHus;

* NpeaoTBpaLleHusi HarpeBaHusl paboymx NoOBEpPXHOCTEN
YNIIOTHEHNSA Bana, BbI3bIBAEMOTO yBENUYEHNEM
MeXaHW4YeCKOro TpeHusl B pesynbraTe HeLoCTaTO4YHOro
oxnaxaeHus paboyen KUAKOCTbH;

* NpefoTBpaLleHus HarpeBaHus paGoyei XnaKocTy.
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OnvcaHne yHKLMM OCTaHOBa OTHOCUTCS KO BCEM YCTaHOBKaM
NOBbILLEHNS AABNEHNSA C YaCTOTHO-PerynMpyeMbiMn Hacocamu.
MPC-S ynpaBnseT (BkntoyaeT/BbIKIl04aeT) BCEMU Hacocamu, Kak
onucaHo B pasgene 5. O630p crocobos ynpasneHusl.

HA

O6bnacTtb nycka/

ocTaHoBa
Hyor.
I
I
I
I
I
I 0
| [ 2
QmuH Q <
v 2
Ynpasnexue Bkn/ Pa6ota B 2
o
BbIKN HOpManbHOM pexume Z

Puc. 65 Ob6nactb nycka/octaHoBa

Koraga dyHKUMst ocTaHOBa akTMBMpOBaHa, paborta
KOHTpOMnMpyeTcs HeMpepbIBHO, YTOObI 3adpMkcnpoBaTb HU3KUIN
pacxop. Ecnu CU 352 o6HapyxuBaeT, 4To pacxoga HeT Unu oH
o4eHb Hu3ku (Q < QMUH), NnponcxoanT nepexon OT ynpasrneHuns
C NOCTOSIHHLIM 3HaYeHWEeM Hanopa Ha ynpaBsrieHne BKioyYeHnem/
BbIKMIOYEHNeM nocnefHero paboTatoLlero Hacoca.

Mepen Tem kak OCTaHOBUTLCS, HACOC yBENUUMBaeT AaBreHne Ao
3Ha4eHusl, KOTOPOEe COOTBETCTBYET Hycr + (pacnpepenenve Hag
ycTaHoBneHHbIM 3HavyeHneM / 100) x obnacTtb nycka/ocTaHoBa.
Hacoc Bkrovaetcs cHoBa, koraa AasneHne paBHo Hycr. -
(100-pacnpeneneHue Hag ycTaHOBMEHHbIM 3HaYyeHnem) / 100 x
obnactb nycka/octaHoBa. Cm. puc. 66. Obnactb nycka/octaHoBa
MOXHO pacnpeaenuTb BOKPYr YCTAHOBIIEHHOIO 3HaYEHUS.

A: PaboTta B HopMarnbHOM

pexume
H [m] B: MosblweHne gaBnexHns
A C: OcraHoB
OcTtaH L
Myck —] :
>

Bpewmsi [cek]
OcraHoB: Hycr, + 0,5 x obnactb nycka/
Myck: Hyer. - 0,5 x obnacTb nycka/

TMO3 9292 4807

Puc. 66 PaGoTa B pexxvmme BKIHOYEHUS/BLIKNHOYEHUS

CU 352 onpegensieT pacxoq B nepuop 0CTaHOBKM Hacoca.

Moka pacxop HMxe QMUH, Hacoc paboTaeT B pexunme BKI/BbIKII.

Ecnun pacxon yBenuuuBaertcs A0 3HavyeHus Bbilwe QMUH, Hacoc

BO3BpALLaeTCs B HOPMarbHbIl pexum paboTsl Hycr. Hycr. paBHO

TeKyLeMy yCTaHOBMEeHHOMY 3HadyeHuto. Cm. pasgen 8.4.4 Yecmar.

3HayeHue (1.2.2).

O6HapyxeHue HA3KOTro pacxoaa

Husknin pacxoa onpepensieTcs AByMsi cnocobamu:

* npsiMOe N3MepeHns pacxoAa C NOMOLLbI0 pacxogomepa unm
pene pacxoaa;

* oueHKa pacxoaa U3MepeHueM AaBreHNst U YacToThbl
BpaLleHus.

Ecnu k ycTaHOBKe NOBbILLEHNS AaBNEHNS He NOAKII0YEH

pacxofomep unu pene pacxoga, B pyHKuMM octaHoBa byaer

MCMonb30BaTbCst (PYHKLUSI OLIEHKM.

Ecnun peructpaums HU3KOro pacxofa OCHOBLIBAETCS Ha OLEHKe

pacxofa, HeobxoAMMO UCnonb3oBaTk MEMOPaHHBIA 6ak

onpeaenéHHon EMKOCTM C onpeaenéHHbIM NpeABapuTenbHbIM

AaBneHnemM.
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EmkocTb memGpaHHOro 6aka

PekomeHgoBaHHasi EMKOCTb MeMOGpaHHOro

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

MNpenBapuTensHoe faBneHne
Hydro MPC-E u -F: 0,7 X ycTaHOBNEHHO€e 3HayeHue.
Hydro MPC-S: 0,9 X ycTaHOBNEHHOE 3Ha4YeHune.

Mpu Kaxaon oueHke pacxofa (Kaxable 2 MUHYTbI) PyHKUMS
OLIEHKM CMeLlaeT AaBneHue HarHetanus Ha = 10 % ot
YCTaHOBINEHHOrO 3Ha4YeHusi. Ecnv Takoe BMeLLIaTenbCTBO
Henpuemnemo, yHKUNSE OCTaHOBKM AoMmkHa BblTb OCHOBaHa Ha
HenocpeacTBEHHOM M3MEPEHUN pacxoda Pacxo4oMepoM Mnu
pene pacxopa.

MOXHO yCTaHOBUTb MUHUManbHBIN pacxon, T.e. pacxop, npu
KOTOPOM yCTaHOBKa MOBbILIEHWS AABNEHUS NEPEXOAUT B
ynpaBneHne BKITOYEHNEM/BbIKIIOYEHNEM MOCNEAHEr0
paboTarLlero Hacoca.

Ecnu npucoequHeH n pacxogoMep, U pene pacxona, Nepexos B
ynpasfieHue BKI./BbIKN. ONpeAenseTcs ycTpoincTBOM, KOTopoe
nepBbIM 06HAPYXKUT HU3KUIA pacxop.

[nana3oH HacCTPOMKu

O6nacTtb nycka/octaHoBa:  5-30 %

oT 2 0o 50 % OT HOMUHanNbLHOro
pacxoga (QHoM) ogHoro n3
HacocoB. (MOXHO ycTaHOBUTb,
TONbKO ecnun BeibpaHo
HenocpeacTBEHHOE U3MepeHne ¢
nomMoLlbto pacxogomepa.)

MuH. pacxoa:

PacnpeneneHune Hag
YCTaHOBMNEHHbLIM 3HAYEHUEM:

0-100 %.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

Cuctema 6e3 pene pacxoaa unu pacxogomepa

* HacTtponku > [JononHuteneHble pyHKUUM > PyHKLMSA
ocTaHoBa.

* Bbibepute: AKTBMpOBaHO.
1. 3apante: ObnacTb nycka/ocTaHoBa.

2. BbibepuTte: MepelTn K HACTp.NapaMeTp.oCTaH.nogauu.
MosiBnsieTcs OKHO, NPUBEAEHHOE HUXKE.

Puc. 67 lMapameTpbl ocTaHOBa



3. Bbibepute oanH n3 napametrpoB octaHoBa. [1pu Beibope
"CneumanbHble HacTpoWkK", Heo6xoauMMo 3aaaTth NnapameTphbl,
nokasaHHble Ha puc. 68. CM. NnpumMepbl HNXe.

Puc. 68 CneunanbHble HAaCTPOWKK

O6wmn metoa: CHMKEHUE 4YacToTbl BpalleHus = 2 X
KA38HVE | penmumHa MameHeHus! AaBreHus.

Mpumep 1: YBennueHne 3Ha4YeHUs1 oTKNOYeHUs QMUH

(npepen makcumanbHOro pacxopa)

e YBENuUUTbL BEINIMYNHY U3SMEHEHNA OaBlieHNA.

+ CokpaTuTb BENUYMHY N3MEHEHUS BpeMeHU (Hacoc
OCTaHOBIIEH).

+ Cokpatutb BeJIMYNHY NUSMEHEHNA BpEMEHU (HaCOC pa60TaeT).
*  YBENUYUTb CHMXKEHWE 4YacTOTbl BpaLLeHus.

MpumMep yBennMyeHHOro 3Ha4eHUs1 OTKIIOYEHUA

MapameTp 3HaveHue

BenuynHa nameHeHus gaBneHuns 6 %

BenuunHa nameHeHUs BpeMeHu (Hacoc octaHoBreH) 1,5 cek.

BenuuuHa nameHeHus BpemeHu (Hacoc pabotaet) 2,0 cek.

CHWXeHne YyacToTbl BpaleHus 10 %

Mpumep 2: YMeHbLlUeHUEe 3HA4YeHUA OTKIIoYeHUss QMUH
(npeaen MuHMManbHOro pacxopa)

*  YMeHbWwnUTb BENMNYNHY U3SMEHEHNA OaBlieHnA.

* [oBbICMTb BEMUYMHY M3MEHEHUS BpEMeHU (Hacoc
OCTaHOBIEH).

+ [loBbICMTb BENMUYMHY U3MEHEHNS BpeMeHu (Hacoc paboTaer).
+ CoKpaTUTb CHUXEHWEe YacToTbl BpaLLeHusl.

Mpumep YMEHbLWEeHHOro 3Ha4eHusa oTKn4eHus

MapameTp BenuuuHa

BennynHa nameHeHus gaBneHuns 3%

BenuunHa nameHeHuns BpemeHu (Hacoc octaHoBneH) 15,0 cek.

BenuunHa nameHeHuns BpemeHu (Hacoc pabotaet) 25,0 cek.

CHWXeHMe YacToThbl BpalleHus 6 %

3HayeHue OTKIMYEHUS 3aBUCUT OT pa3mepa baka.

Cuctema c pene pacxoaa
BbinonHuTe crnegylowme 4OMNOMHNUTENbHbIE HACTPOWKK:

1. BblbepuTe: [NepenTn kK HacTp-ke Lnudp.Bxoaa.
MosiBuTCS okHO Ljughp.exodbi (4.3.7).

2. BbibepuTe uncpoBo BXO4 NOAKIIOYEHUS pene pacxoaa.
3. Bbibepute: Pene pacxopa.
4. ©.

Pa3oMKHyTbI KOHTaKT 0603HaYaeT HU3KUA pacxos.

Cucrtema c pacxogomepom
BbinonHute cnepytowme 4ONONHUTENbHbLIE HACTPONKK:

1. Bblbepute: lNepelTn K HAaCTp-ke aHanor.exoaa.
MosiBMUTCSA OKHO AHasnozosble 8xo0bl (4.3.8).

BbibepurTe aHanoroBbIN BXOA MOAKITIOYEHUS pacxogoMepa.
Bbibepute: Pacxoa.

© x 2.

3apaiite: 3HayeHne ocTaHoBa.

o o0N

3aBoackas HacTpouka

dyHKLMA akTUBMpPYeTCHa Ans obnacTten NpUMeHeHNs yCTaHOBOK
NoBbILLEHUS AaBNEeHNs, HAaCTPOWKN NpMBOASATCS B Tabnuue.

O6nacTtb nycka/octaHoBa: 25 %

30 % OT HOMUHanNbHOro

MwuH. pacxog;:
pacxofa oHOro Hacoca

Pacnpen.ceepx yct.3Hay.: 50 %

[ns Bcex octanbHbIX obnacTen npuMeHeHna oaHHasa beHKLl,l/lﬂ
AeaKTusupoBaHa.

8.7.24 NMnaBHoe yBenuyeHue gaBneHus (4.3.3)

ATan HapalwE
p NWHeHOrD Hapat T aHwW: o

Puc. 69 lnaBHOe yBenuyeHve aaBneHns

OnucaHue

HaHHas dyHKUMA 06bI4YHO ncnonb3yetca Ans obnacren
NPUMEHEHUS1 YCTAHOBOK MOBbILLEHNS AaBMNeHWs, oHa
obecneymBaeT NMaBHbIN NYCK YCTAHOBOK, HAanpumep, ¢ NycTbiMu
Tpybonposogamu.

Myck ocywecTtensierca B gBa atana. Cm. puc. 70.

1. OTan 3anonHeHus
Cuctema Tpy60npoBOAOB MeAJIEHHO 3anoSTHAETCSl BOAOW.
Kak Tonbko AaTyuk AaBreHus CUCTeMbl ONpeaenseT, YTo
TpyGHas MmarucTpanb 3anofiHeHa, Ha4YMHaeTcst BTOPOK aTarn.

2. 3Tan HapawuBaHusa AaBrneHus
[laBneHne B cucteme yBennyneaeTcs 4O Tex Mop, Noka He
6yner 4OCTUIHYTO YyCTaHOBMEHHOE 3HaYeHue.
[laBneHns yBenuunsaeTca B Nepunos NMHENHOro HapacTaHus.
Ecnun ycTtaHoBneHHOe 3HavyeHue He JOCTUTHYTO 3a
YCTaHOBMEHHbIN NEPUOA BPEMEHW, MOXET NOABUTLCSH
npeaynpexaarLWwun unm aBapunHbIi CUrHanm, u B TOT e
MOMEHT HacoCbl MOTyT GbITb OCTAHOBMEHbI.

2. OTan HapalwmBaHus

H [m] 1. OTan 3anonHeHus
| naBneHus

B peﬁﬂ [cex]

— A —
—t Lol Bl

Bpewmsi 3anonHeHus Bpems nuHeiHoro
HapacTaHus

TMO03 9037 3207

Puc. 70 3Otanbl 3anonHeHns U HapacTaHWUsl AaBneHns
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[Onana3oH HacTpoOWnKu

* YacroTa BpalleHus Hacoca

* KONMYecTBO HaAcoCoB

* [OaBrieHue HanosiHeHus

* Makc. Bpemsi 3anofiHeHus

* npepynpexaeHne unu aBapus + oCTaHOB

* BpeMs NIMHENHOro HapacTaHus Ans 3Tana yBenuyeHus
naBneHus.

HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > lononHuTenbHble hyHKUMM > DYHKLMA OCTaHOBaA

> [INaBHOE yBenu4eHne faBneHuns.
1. BblbepuTte u 3apanTe:
* Yacrtora Bpaly-s
* Yucno Hacocos
+ [laBneHue HanonHeHus
* Makc. Bpems.
2. BbibepuTe: MNMpepynpexaeHue / ABapus + 0CTaHOB.
3. BapanTe: Bpems nuHenHoro HapacTaHus.
4. BblbepuTte: AKTUBUPOBAHO.

3aBopckasa HacTpomka
DyHKUMA He aKTUBUPOBaHa.

8.7.25 Pa6ora B aBap.pexume (4.3.5)

Puc. 71 PabGoTta B aBap.pexume

OnucaHue

DaHHas yHKUMS MCNonb3yeTcsl ANst YCTaHOBOK NOBbILEHUS
AasneHus. Ecnu gaHHas gyHKUMS akTBMpoBaHa, Hacochl
npogomkat paboTaTb, HECMOTPS Ha NpedynpexaatoLune unu
aBapuiiHble curHansl. Hacockl 6yayT paboTaTb B COOTBETCTBUM
CO 3HAYEHUEM, YCTAHOBMEHHbIM CneLnanbHO Ans 3TON yHKUMK.

B cny4yae HencnpaBHOCTU gaTynka U OCHOBHbIE, U

pesepBHble Hacockl byayT pabotatb npu 100 %

YacToTbl BpaleHus!

Avnana3oH HacTpPorkKu
» Hactpoiika uudposoro Bxoaa (8.7.26 Lugpp.exodsi (4.3.7)).

» HacTpoiika uudposoro Bbixoga (8.7.31 Ljugppossie 8bixo0bi
(4.3.9)).

« HacTpolika ycTaHOBMNEHHOro 3HayeHus ansa paboTsl B
aBapUNHOM pexunme.
HacTpoiika Yyepe3 naHenb ynpaBneHus

HacTpoiiku > [lononHutenbHble dyHKUMKN > OyHKLUS OCTaHoBa
> Pabota B aBap.pexume > [lepentu Kk HacTp-ke uudp.Bxoaa.

BbibepuTe undposoii BXxoa.

BbibepuTte: PaboTa B aBap.pexume.

© x 2.

BbibepuTe: NepenTh K HacTp-ke LMdp.BbIxoaa.
BbibepuTe unpoBoii BbIXOA.

BbibepuTte: PaboTa B aBap.pexume.

© x 2.

3apanTe: YcT.3Hay, B aBap.pexume.

© NGO RN

IS
o

Ecnu gaHHas d)yHKLl,Mﬂ HacTpoeHa, Kak onmcaHo

BbllLE, TO €€ MOXHO TakXe aKTMBMPOBaTb Yepes

aucnnen Pexum pabomel cucmemsi (2.1.1).

8.7.26 Uudp.Bxoabi (4.3.7)

ro x04a)

Puc. 72 Uudp.exogbl

OnucaHue

B HacTosILLEeM MEHI0 MOXHO YCTaHOBUTL LMPOBbIE BXOAb! ANs
CU 352. Kaxgabin Bxog, kpome DI1, MOXXHO akTMBMpPOBaThH U
CBsi3aTb C onpeaenéHHoON yHKUMEN.

Kak npaBuno, yctaHoBKa nmeeT Tpu LMdpPOBLIX BXoAa.

Ecnu yctaHoBka BkntoyaeT B cebs mogynb O 351B (onuus),
YMCNo UNPOBbLIX BXOAOB paBHO 12.

Bce undposble Bxodbl oTobpaxatTcs Takum obpasom,

4YTO MOXHO OMPEeAEnuTb NX MECTOMONOXEHNE B YCTaHOBKE.

Mpumep

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

DI1: Lindpposow Bxog Ne 1

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

Bonee I'IO,EI,pO6HO NOAKI0YEeHNE PasfnnyHbIX LMGPOBbLIX BXOA0B
npeacTtaBieHoO B CXeMe 3NeKTpU4eCKmnx coeiHeHUN, KoTOpada
NnocTaBnsieTcs BMeCTe CO LWKadom ynpasneHua.

[nana3oH HacTpPOWKKN

DI1 (CU 352) He BrIGMpaeTcs.

HacTtpoiika yepe3 naHenb ynpaBneHus

* HacTtpoku > [lononHuTenbHble yHKUUK > PyHKLMSA ocTaHOBa
> Lindp.sxoapl.



8.7.27 ®yHkuuu undpoBbix Bxonos (4.3.7.1)

1 - QUHE UHH UHEpo

Puc. 73 ®PyHKuMM LMdpPOBLIX BXOAOB

OnucaHue

Mexay dyHKumen 1 uudppoBbIMN BXOAAMU MOXHO YCTaHOBUTb

CBA3b.

Avana3oH HacTpoMrKu

O
O
O
O
O
O
O
O
O
O
O
O
O
=

B kaxxgoM OkHe MOXHO BblGpaTh 04HY (PYHKLNIO:

DyHKLMUA

KoHTakT akTuBMpoBaH

He ncnonb3yeTcqa

MuH. pexnm

_ Pexum paboTbl
"MwuH."

Makc. pexum

Pexum paboTbl
"Makc."

Pexum,onpeg.nonb3-nem

Pexum pabotbl
"Onp.nonb3-em"

BHelwHAS HencnpaBHOCTb

BHelwHssA
HEeNcrnpaBHOCTb

3awumTa ot CyXoro xoga

= HexBaTka BOAbI

Pene pacxoga

= Pacxopn

C6poc curHana

curHanos

Cbpoc aBapuiHbIX

Pa6ora B aBap.pexume

Pexum paboTbl
= "Pa6oTa B
aBap.pexunme"

HacTtpowka yepe3 naHenb ynpaBneHus
* Hactpoiiku > flononHuTenbHble yHKUNK > OYHKLUKS OCTaHOBa
> Lndp.exoab!.

3aBoackaa HacTpouka

LincpoBon Bxog PyHKUUA

BHewwHuIn nyck/ocTaHoB. Pa3oMkHyTbIN
DI1 (CU 352) [10] KOHTaKkT = oCTaHOB.
MpumeyaHue: Bxog Ne1 nameHuTb Henb3as.

KoHTponb HexBaTku BoAbl (3awmTa oT
Ccyxoro xofa). PasoMKHyTbI KOHTAKT =
HexBaTka BOAbl (€Cnn ycTaHOBKa NMeeT
Takyto Onumio).

DI2 (CU 352) [12]

[Ina KOHTpOnsa HexBaTKun BOAbI Heobxoanmo pene

[aBlieHuna unu pene ypoBHA, NOAKMKOYEHHOe K

yCTaHoBKe.

8.7.28 AHanoroBble BxoAabl (4.3.8)

Puc. 74 AHanorosble BXoAbl

OnucaHue

Kaxabl aHanoroBbI BXOA MOXHO aKTUBMPOBAaTb M CBA3aTb C
onpeaenéxHHon yHKLUENn.

Kak npaBuno, yctaHoBKa MMeeT Tpu aHanoroBbiX BXoAa.
Ecnu yctaHoBka BknioyaeT B ceba moayns |0 351B (onums),
4YKCO aHanoroBblX BXOAOB paBHO 5.

Bce aHanoroBble Bxoabl OTO6pa)Kal0TCﬂ Takum o6pa30M, 4YTO
MOXXHO onpeaenintb X MecTtononoXxeHne B yCTaHOBKeE.

[nsa NoBbILWEHUSA HAAEXHOCTU U npeaynpexaeHna oCtaHoBoB
paGOTbI MOXeT ObITb yCTaHOBNEeH pe3epBHbIi OCHOBHOW AaTyuK B

HewcnpasHocTb KayecTBe NOAAEPXKKM K OCHOBHOMY AaTHMKY.
_ ’ it = HeucnpaBHocTb
OEeXYPHbBIN Hacoc L
Ecnu gBa aatunka AomkHbI GbiTb Pe3epBHbIMU, Y
Bbi6paHo YkasaHue | Kak4oro AoMmKeH ObliTb OTAENbHbIN aHanoroBbIN
AnbTepH.ycTaHoBI.3Ha4ye _
__—  =ycTaHOBMNeHHoe BbIX0A,.
Hue 2 -7
3HaveHne Mpumep
"PaboTa c Al1 (CU 352) [51]:
Pabota c orpaHuyeH. _ OrpaHuYeH.
_—+ = " : "
NPOM3BOANT-0 NPOU3BOANT-0 Al1: AHanorosbint Bxog Ne 1
aKTMBMpPOBaH (CU352): CU352
OcTaHoBUTL Hacoc 1 - 6 [51]: Knemma Ne 51
OcTaHOB AeXypHOro . HacTtpowka 4yepe3 naHenb ynpaBneHus
aexyp _ MpuHyanTenbHbIn P B P ynp
Hacoca _— = * HacTtpoiiku > [ononHuTenbHble PyHKLMK > OyHKLMSA ocTaHoBa

OcTaHoB pe3epBHOro

HacocC

OCTaHOB Hacoca

Ha gucnnee MoxHo Bbl6paTb TONbKO HaCOCHI,
KasaHue .
onepeneneHHble YCTaHOBKOWU.

MoppobHee 06 3TUX YHKUUAX YNTaNTE B COOTBETCTBYHOLLMX

pasgenax.

BbibpaHHasa dyHKLUMSA 0ObIYHO aKTUBUPYETCH 3aMKHYTbIM

KOHTaKTOM.

> AHanoroBble BXoAbl.
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8.7.29 AHanorosBble Bxoabl (4.3.8.1 - 4.3.8.7)

TliAH.
flakic.

Puc. 75 AHanorosble BXofbl

OnucaHue

MoxHo HaCTpOWUTb aHanoroeble BXoAbl. Kaxxgpoe OKHO MOXHO
pas3gennTb Ha Tpu YacTu:

* HacTporika BXogHbIX curHanos, Hanpumep 4-20 mA

* W3mepeHHOe BxoAHOE 3HayeHne, HanpuMmep, AaBneHne
HarHeTaHua

+ [OnanasoH namepeHus gatymka/nepegarynka curHanos,
Hanpumep, 0-16 6ap.

[Onana3oH HacTpounku

B kaxgoM okHe MOXHO YCTaHOBUTb criefyoLlne napaMmeTpbi:

* He ucnonbayetcs

» [wanasoH BxogHoro curHana, 0-20 mA, 4-20 mA, 0-10 B

* W3mepeHHoOe BxogHOE 3HaYeHne

+ [wnanasoH pgatyuka.

HacTpoiika Yyepes naHenb ynpaBneHus

* Hactponku > lononHuTenbHble PyHKUUK > DYHKLMUS OCTaHOBA
> AHanorosble BXoabl.

Ecnu aHanoroBblIin BXOA OTKIOYEH, B OKHE
0TOBpPa3nTCs TONbKO BEPXHSA YacTb, T.e. HACTpomnka
aHanorosoro Bxoga.
Ecnun Bxop akTuBMpoBaH, oTobpaxaeTcsi cpefHas
YacTb, @ UMEHHO "MI3amepeHHOe BXoOHOe 3HadeHune".
370 [aéT BO3MOXHOCTb YCTAHOBUTb CBSA3b MEXAY
byHKLMEN N aHanoroBbIM BXOAOM B PYrOM OKHE.
Kak Tonbko Mexay aHanorobiM BXo4oOM U yHKLMEN

6yneT yctaHoBrneHa cBa3db, CU 352 BepHETCS B OKHO
HaCTPOWMKN aHanoroBblX BXOAOB.

3aBopckas HacTpouka

MoBbliWweHWe aaBneHns

AHanorosbii

Bx0A DyHKLUA

Al1 (CU 352) [51] [OaBneHue HarHeTaHus

8.7.30 AHanor.Bxoabl U U3MepeH.3HavyeHue (4.3.8.1.1 -
4.3.8.7.1)
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Ne0enal A3EN. Hanoo NWHWA

Puc. 76 AHanor.Bxoabl U U3MEpPEH.3Ha4YeHne

OnucaHue

Mexay hyHKUME N OTAeNbHbIMM aHaNoroBbIMU BXO4AMU MOXHO
YyCTaHOBUTb CBA3b.

[Onana3oH HaCTPOWKKN

MoxxHo BbIGpaTh 0f4HY (hYHKLMIO Ha KaXAblii aHaNoroBbI BXos.
[ononHuTenbHy nHMOPMaLuo CMOTpUTE B pasaene
9. MNapamempbl udmMepeHus.

* He ncnonb3ayetcs

* 0-100% curHan

* [laBneHue Ha Bxoge

+ [laBneHue HarHeTaHuUs

* BHelwHee aaBnexHne

» [epenag paeneHus, Hacoc

+ Pacxog1-3

* YpoBeHb B bake, HarHerT.

* YpoBeHb B bake,BcacbIB.

* [laBneHue B cucteme

» [lepenap AaBneHUsi, BHELLH.
» [lpepBaputensHoe aaBrneHue B Gake
» [lepenap faBneHuUs Ha Bxoae
» [lepenag Aaen.,Hanop.nuHUA
+ Tewmn. B o6paT.Tpybe,BHELL.

» Temnep.B HamnopH.Tpybe

+ Temnep. B o6paTtH.Tpybe

* [lepenap Temnepartyp

»  Temn-pa okpyx. cpeabl

* MouwHocTb Hacoca 1 - 6

* MouwHocTtb VFD.

HacTtpoiika Yepe3 naHenb ynpaeneHus

Mpu oTobpaxeHnn BonbLuero kKonMYecTsa pacxofos,
YkasaHue | M3MepeHHbI 1 oTobpaxaemsblii pacxogd byaet

HarpeBaHue u oxnaxpeHue

AHanorosbii

Bx0A DyHKLUA

Al1 (CU 352) [51] Bblbupatotca B mactepe nycka
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CyMMOVI onpegeneHHbIX pacxogos.

* HacTtpoiku > lononHuTenbHble yHKUNK > PyHKLMSA ocTaHOBa
> AHarnorosble BXoAbl.

1. BbibepuTe aHanoroBbIN BXOA.

2. Bbibepute: IamepeHHOe BXOOHOE 3HaYeHMe.
MosiBuTcs okHO 4.3.8.1.1.

3. BbiGepute Bxoa.
4, 6.

5. YcTaHoBUTE MUHUMANbHOE U MakCUManbHOe 3HavyeHue Ans
AaTtyuka.



8.7.31 UudpoBbie Bbixoabl (4.3.9)

TMO3 2333 4607

Puc. 77 Uudposbie Bbixogpl

OnucaHue

Kaxxabin undpoBon BbIXO4, MOXHO aKTUBMPOBATb U CBA3aTb C
onpeaenéHHon yHKUNen.

Kak npaBuno, yctaHoBka uMeeT ABa LMdPOBbLIX BbIXxoAa.
Ecnu yctaHoBka BkntoyaeT B cebs mogynb 1O 351B (onums),
4Mcro UNPOBLIX BIXOAOB paBHO 9.

Bce undpoBbie Bbixogbl oToOpaxatoTcs TakuM 06pas3om, YTo
MOXHO ONnpeaenuTb UX MEeCTOMOSIOXKEHNE B YCTAHOBKE.

Mpumep

DO1 (10 351-41) [71]:

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

Bonee nogpo6GHO NoakmntoyeHne pasnmyHbiX LMGPOBbLIX BbIXO40B
NpeACTaBEHO B CXEMe 3MIEKTPUYECKNX COeQMHEHU, KOTopas
nocrtaensetcs Bmecte ¢ CU 352.

8.7.32 ®yHKumnAa undpoBbIx BbixoaoB (4.3.9.1 - 4.3.9.16)

LT - UHK UHA B0
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O
O
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Puc. 78 ®yHKUMS LMdpPOBbLIX BEIXOAOB

OnucaHue

Mexay hyHKUMeR n oTaenbHBIMU BbIXOAAMU MOXHO YCTAHOBUTb

CBSI3b.

[nana3oH HacTpPOWKKN

B kaxxgom OKHe MOXHO BblOpaTb 0OHY (DYHKLMIO:

* He ncnonbayetcs

+ Pabora, cuctema

* ABap. curHan, cuctema

» [pepynpexaeHune, cuctema

» [oToBHOCTb, cuctema

» HexBatka Boabl

¢ MuH. paBneHue

* Makc. gaBneHue

+ Paborta B aBap.pexume

» Pabora, gexypHoro Hacoc

» Pabora, pe3epBHbIi Hacoc

* [lpepoxpaHuTenbHbIV KnanaH

* Pab.Touy.BHE pab.gmana3oHa

» Pabora Hacoca(-0B)

+ Pabora, Hacoc 1 -6

* ABapus, Hacoc 1

» ABapusi,Bbixog 3a npegen 1

* [pepynp.,3a npegenom 1

» ABapusi,Bbixog 3a npegen 2

* [pepnynp.,3a npegenom 2

+ PaboTta c orpaHuyeH. Npon3BoanT-i0.

HacTtpoliika yepe3 naHenb ynpaBrieHUA

* HacTpoiiku > JJononHuTenbHble yHKUUN > OYHKLKS OCTaHOBaA
> LucdpoBblie BbIXOObI.

3aBoAckaa HacTpouka

LndpoBon Bbixog DyHKUMUA

DO1 (CU 352) [71]  ABap. curHan, cuctema

DO2 (CU 352) [74] Paborta, cuctema
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8.7.33 AHanoroBble Bbixoabl (4.3.10)

Puc. 79 AHanoroBble BbIXxoAbl

OKHO nosiBNSieTCs TONbKO Npu Hanuuum mogyns 10
At

OnucaHune
Kak npaBuno, 6nok ynpasneHus CU 352 He nmeeT aHanorosblx

BbIXOZOB, HO YCTaHOBKY MOXHO o6opyanoBaTtk mogynem 10 351B ¢

TpemMa aHanoroBbiIMn BbiIXxogamMu.

HacTpoiika Yyepes naHenb ynpaBneHus

* Hactponku > lononHuTenbHble PyHKUMM > DYHKLMUS OCTaHOBA

> AHarnoroBble BbIXOAbl.

8.7.34 BbixogHou curHan (4.3.10.1 - 4.3.10.3)

Puc. 80 BbixogHow curHan

OnucaHune
MoxHo BbIbpaTb NapameTpbl HUXE.

Avnana3oH HacTporKu

+ curHan, 0-100 %

« [aBneHue Ha Bxoae

« [laBneHve HarHeTaHus

* BHewHee faBneHune

+ Mepenag faBneHus, Hacoc

* YpoBeHb B Hake, HarHer.

* YpoBeHb B 6ake,BcachbIB.

« [aBneHue B cucteme

» TMepenap faBneHusl, BHELLH.
» MpepBapuTencHoe AaBnexHve B Gake
» Mepenap faBneHusi Ha BXxoae
« Mepenag paen.,Hanop.nnHUs
+ Temn. B 06paT.Tpybe,BHELL.

+ Temnep.B HanopH.Tpy6e

+ Temnep. B 06paTH.Tpybe

» Mepenag Temnepatyp
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Temn-pa oKpyx. cpeabl
Mepenag naBnexns 2 - 3
[aBneHne B cucteme
MouHocTb Hacoca 1 - 6
MoLLHOCTb, AEXYPHbIA Hacoc
MoLwHOCTb, pe3epBHbI HAacoC
MouwHocTb VFD

CkopocTb, Hacoc 1 - 6

Tok, Hacoc 1 - 6

Tok, OeXypHbIA Hacoc

Tok, pe3epBHbI HACOC

HacTtpoiika yepe3 naHenb ynpaBrieHUA

HacTpoviku > [lononHuTenbHble PyHKUMM > OyHKLUS OcTaHoBa
> AHanoroBble BbIXOAbl.

BbibepuTe aHanoroBbIN BbIXOA U AManasoH.

Bbibepute: MapameTp.
Mosasutcsa okHo 4.3.10.2.

BbiGepute BbIxoA.
.

3apanTte: [iInanasoH curHana.

8.7.35 MuH,makc n onpea.nonb3-em pexumbl (4.3.14)

Puc. 81 MuH,makc 1 onpea.nonb3-eM pexvmbl

OnucaHue

[aHHas dyHKuns obecneunBaeT paboTy HACOCOB B Pa30MKHYTOM
KOHTYpe, C 3alaHHOW NPOV3BOAUTENBHOCTLH.

[nana3oH HacTPOWKKN

C nomouybio CU 352 MoxHO BbIGpaTh OAWH N3 TPEX PEXMMOB
paboTbl:

1.
2.
3.

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

[nsa kaxgoro n3 aTux pexmmoB MOXHO

yCTaHaBMMBaTb YNCIIO HACOCOB B 3KCMMyaTaumm u

XapaKTepUCTMKYy HACOCOB (Y4acTOTy BpalleHus).



8.7.36 MuH. pexum (4.3.14.1)

HacToTa BpalFAa

Puc. 82 MuH. pexum

OnucaHue

Bo Bcex ycTtaHoBkax, kpome MPC-S, MuHumansHas

Npon3BOANTENBHOCTb BO3MOXHA TONbKO A1 YaCTOTHO-

perynupyembix HacocoB. B yctaHoBkax MPC-S 100 % yacTtoty

BpaLLeHUss MOXXHO YCTaHOBUTb A1 OrpaHMYEHHOro Konm4yecTea

HacoCoB.

Avana3oH HacTpomrKu

» KonunyecTBo HacocoB B 3KcnnyaTauum.

* Yacrtora BpaweHus B npoueHTtax (o1 25 go 100 %) ans
4aCTOTHO-PErynUpPyeMbIX HaCOCOB.

HacTpoiika yepe3 naHenb ynpaBneHus

* Hactpowku > [lononHuTenbHble PyHKUUM > yHKLMA OCTaHOBaA
> MuH,MaKc 1 onpea.nosnb3-em pexumel > MUH. pexum.

BbibepuTe 1 3apainTe:
» KonunuyecTBo HacocoB B 3KcnnyaTaumm Npu MUH. pexunumve.
* YacrtoTa BpalleHus.

3aBoackasi HacTponka

KonuuectBo Hacocos B KCnnyaTauum npun MUH. pexmme: 1

YacToTa BpalleHus B NpoueHTax Ans YacToTHO-

perynmpyemMbix HacoCoB: 70

8.7.37 Makc. pexxum (4.3.14.2)

Puc. 83 Makc. pexum

OnucaHue

[aHHas PyHKUNSA NO3BONAET YCTAHOBUTbL KONMMYECTBO HAaCOCOB,
KOTOpbl€ AOMKHbI paboTaTb C MakCMMarbHOWM YacToTow
BpalleHus, Koraa ata yHKLMSA akTMBUpOBaHa.

[Ounana3oH HacTPOWKKN

MOXHO yCTaHOBUTb KOMMYECTBO HACOCOB, KOTOPbIE JOMKHbI
aKcnnyaTupoBaTbCs B pexunme pabotsl "Makc.". Bce Hacochl
paboTatoT npu 100 % vacToTe BpaLleHus.

HacTtpoliika yepe3 naHenb ynpaBrieHUs

» Hactpoku > lononHuTenbHble yHKUNK > PyHKLMSA ocTaHOBa
> MuH,Makc 1 onpea.nonb3-eM pexumsl > Makc. pexum.

BbibepuTe n 3agante: Konnuectso Hacocos, paboTatoLmnx npm
100 % 4JacToTe BpaLleHusi, MaKC. PEXUM.

3aBoackas HacTpouka

KonuyecTeo Hacocos B Bce Hacocsl
aKCMnyaTaumm Npu Makc. pexumme: (Kpome pesepBHbIX)
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8.7.38 Pexxum,onpep.nonb3-nem (4.3.14.3)

8.7.39 [aH.xap-k Hac-B (4.3.19)

Puc. 84 Pexum,onpen.nomnb3-nem
OnucaHue

MoxHo 3apaTb onpegendaemyto nonb3oBartenem
npon3BOaAUTENIbHOCTb, @ MMEHHO NPOn3BOONUTENIbHOCTb MexXay
MWH. U MaKC. pexnMmamu.

PyHKLMA NO3BONSAET YCTAHOBUTL NPOU3BOAUTENBHOCTL HACOCOB
nocpeAcTBOM Bblibopa konmyecTBa aKCNyaTUpyeMbiX HACOCOB U
4YacToTy BpaLLEeHNst YaCTOTHO-PErynIMpyeMbIX HacoCOoB.

[aHHas dyHKUMNS B NepBylo oyepeab BbibMpaeT 4acTOTHO-
perynupyemMble Hacockl. Ecnu konnmyecTBo BbIBpaHHbIX HACOCOB
npeBbILaeT KONMYECTBO YaCTOTHO-PErynnpyeMbIX HacoCoB,
BKIIOYAIOTCH TaKKe Hacockl 6e3 YacToTHOro npeobpasosaTensi.

Ovnana3oH HacCTPoOMKn
» Konu4yectso HacocoB B aKcryaTauuu.

* YacToTa BpalleHusi B NpoLeHTax Ans YacToTHO-
perynvMpyembix HacOCOB.
MpumeuaHue: B ycTaHOBKax TOMbKO C YacTOTHO-
perynupyembiMy Hacocamu YacToTa BpalleHUsi MOXeT OblTb
ycTaHoBneHa B npegenax ot 25 go 100 %; B cuctemax u ¢
4YaCTOTHO-perynMpyembiMu Hacocamm, 1 ¢ Hacocamu 6e3
npeo6pasoBaTtens 4YacToTbl YacToTa BpaLleHUs
ycTaHaBnueaeTtcs B npegenax ot 70 go 100 %.

HacTpoiika Yyepe3 naHenb ynpaBneHus

» HacTpoikun > [lononHuTenbHble pyHKUUM > yHKLMSA OCTaHOBa
> MuH,MaKkc 1 onpeA.nonb3-eM pexvmbl >
Pexum,onpeq.nonb3-nem.

Bbibepute 1 3agante:

* Yucno paboTtaroLwmnx HACOCOB Npu onpeaen-mom
nonb3.pexvme.

* Yacrtorta Bpaw-a.
3aBopackasa HacTpomka
DyHKUMA He aKTUBUPOBAHA, Tak Kak yCTaHOBMEHO creayoluee:

KonnuecTBo HacocoB B aKcnnyatauuv npu
onpeaensieMoM nonb3oBaTesiemM pexume:
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Puc. 85 [aH.xap-k Hac-B

OnucaHue

CU 352 nmeeT HecKombko pyHKLMIA, B KOTOPbIX MCMNOMNb3YOTCA
crnepyoLme xapakTepUCTUKN HaCoCOB:

* HomuHanbHbIn pacxog QHoMm [MS/H]
* HomuHanbHbI Hanop HHom [Mm]
* Makcum. Hanop Hmakc [m]
* Makc. pacxog Qmakc [M3/L|]

* MowH.QO npu yact.Bpaw.100%  [kBT]
* MowH.QO npu yact.Bpal.50% [kBT]

* HomwuHanbHasa mowHocTb PHom  [KBT]

Grundfos npegocTtaBnsieT ruapaBnnyeckne gaHHble
nns HacocoB CR, CRI, CRE n CRIE ¢ BO3MOXHOCTbHO

3arpy3ntb GSC-cannsl HenocpeactseHHo B CU 352."

[nsi Bcex ocTanbHbIX TUMNOB HACOCOB HEOOXO-ANMO
BPY4YHYIO BBECTU rnapaBiinvyeckme aaHHble.

NaHHble anekTpoobopygosanus: "MowH.Q0 npu
yact.spaw.100%" n "MowH.QO0 npu vact.Bpaw.50%",

BBOASITCS BPYYHYIO A5s BCEX TUMOB HAacoCOoB,
Bkntoyass CR, CRI, CRE u CRIE.
Ins E-HacocoB Grundfos HeobxogmMmo BBECTM
AaHHble no BxoaHon mowHoctu (P1).

[aHHble MOXHO OnpeaenuTb No KPUBLIM Pabodnx XapaKTepUCTUK
Hacoca, koTopble MOXHO HanTn B WebCAPS Ha cante Grundfos
www.grundfos.com. Cm. npumepsl B puc. ¢ 86 no 89.

Ecnn y Bac Het goctyna B WebCAPS, nonpobyiite BbiBeCTU
Hacoc Ha Tpu paboyne Touku:

*  MowH.QO npwu vacT.spaw.100%
*  MowH.QO npu vacT.spaw.50%
* HomuHanbHas MOWHOCTb PHOM.

3HayeHns MOLHOCTU NpuBeAeHbl B AUCMENHbIX OKHax ¢ 1.3 no
1.8 B 3aBMcUMOCTM OT Hacoca. Cm. pasaen 8.4.10 Hacoc 1 - 6,
[HexypH.Hacoc, Pesps.Hacoc (1.3 - 1.10).

=
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(1400 % =398 m¥h
/ frpeey
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o Eta pump* motor = 45.5 % 3
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(2]

(2]

(o))

[s2]

o

QHoMm Qmakc 2

Puc. 86 lMokasaHue QHom, HHom, Hmake n Qmakc (WebCAPS)



} 96551471 -- Web Page Dialog

Pabouas Touka, Q0
npu 100 % vactote
BpaLLeHus
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8 Qimhy

MouwHocTb QO npu yacToTe BpaleHua 100 %

\Pz 3040

P1=533 W

Puc. 87 lNokasaHne mowHocTn QO npu 100 % yvactoTte

BpaweHusa (WebCAPS)

396551471 -- Web Page Dialog
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Puc. 88 [NokasaHue mowHocTn QO npu 50 % yacToTe

BpaweHusa (WebCAPS)
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Puc. 89 lNokaszaHne HOMUHaNbHOM MOLHOCTN PHOM

(WebCAPS)

QHoM 1 HHOM - HoMMHanbHasa paboyasi Touka

HaCcoCoB U, Kak npaBuno, aTo paboyas Touka c

cambIM Bbicokum KIMAO.

TMO3 9994 4807

TMO03 9995 4807

TMO3 9996 4807

HacTtpowka yepe3 naHenb ynpaBneHusA

* Hactpoiiku > flononHutenbHble yHKUNN > OYHKLKS OCTaHOBa
HacTpoiiku > [lononHuTenbHble PyHKUMM > OYHKLUS OCTaHoBa
> [laH.xap-K Hac-B.

4. BbibepuTe 1 3apanTe:

* HomuHanbeHbi pacxoq QHom

* HomuHanbHbI Hanop HHom

* Makcum. Hanop Hmakc

* Makc. pacxog Qmakc

*  MowH.QO npu vact.Bpaw.100%
*  MowH.QO npwu vacT.Bpaw.50%

* HomwnHanbHas mowHocTb PHOM.

8.7.40 UcTouH.ynpaB-s (4.3.20)

Puc. 90 Wcto4yH.ynpas-s

OnucaHue

YcTaHOBKa MOXET YNpaBnsTbCsA Yepe3 BHELLHIOW LUNHY CBS3W
(onuus). Cm. pasgen 8.8.2 GENIbus. [ononHUTENbHYO
nHopmaumio cm. B pasgene 8.8 lNepedaya daHHbIX.

MoxxHo BbIOGMpaTb NCToYHUK ynpasnerus: CU 352 nnu BHelwHee

LUMHHOE coeaMnHEHMe.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > [lononHuTenbHble PyHKUNK > PyHKLMSA oCTaHOBaA
> /IcTOYH.ynpas-1.

3aBoackas HacTpouka

McTounnk ynpasnerus: CU 352.
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8.7.41 ®dukc.paBn.Ha Bxoge (4.3.22)

0.06ap

Puc. 91 ®dukc.naBn.Ha Bxoge

OnucaHue

OaHHas beHKLl,I/Iﬂ NCNonb3yeTcd, TONIbKO €Clin B CUCTEME HE
YCTaHOBNEH AaTyuK AaBneHnda Ha Bxoae, npu sTomMm AaBlieHne Ha
BXOAe SABNAETCH U3BECTHLIM N (PUKCMPOBAHHbIM.

Ecnu B ycTaHOBKe NOBbILWEHWS AaBNeHUs AaBneHne Ha BXxoae
(UKCMPOBaAHHOE, ero MOXHO BBECTU B AJAHHOM OKHE, YTOObI

CU 352 mor onTummnaunpoBaTb NPON3BOAUTENBHOCTb U YyNpaBnsaTh
YCTaHOBKOWN.

[dunana3oH HacTpoMrKu

MoxHo 3agaBaTb PMKCMPOBAHHOE AaBlieHME Ha BXOAE U
aKTUBMpOBaTb/AeaKTMBMpPOBaTb PyHKUHIO.

HacTtpoiika yepes naHenb ynpaBneHus

* Hactponku > lononHuTenbHble PyHKUUM > DYHKLMUS OCTaHOBA
> dukc.aaBn.Ha Bxoge.

* BbiGepute: AkTnBMpoBaHoO / [leakTuBMpPOBaHO.
+ 3apante: ®ukc.naBn.Ha Bxofe.

3aBopckas HacTpouka

PyHKUMA He aKTUBUPOBaHa.
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8.7.42 OueHka pacxopga (4.3.23)

NOMAHDR GH S-ro nops
0 H, OF
MNoTepl Hanopa NpA HOMWHANsHOM

NaTepw Hanopa

Puc. 92 OueHka pacxoga

OnucaHue

Kak ckasaHo B pasgene 8.7.39 [aH.xap-k Hac-8 (4.3.19), CU 352
MOXeT ONnTUMMU3nMpoBaTb paboTy CUCTEMbI B COOTBETCTBUM C
KPVBbIMU XapakTepPUCTUK U AaHHBIMW 3NIeKTpoABUraTens.

B naHHOM AncnnenHoM OKHEe MOXHO BbiGpaThb TUIMbl BO3MOXHbIX
XapaktepucTtuk, kotopble CU 352 6yaeT ucnonb3oBatb Ans
onTUMM3aunu.

Mpu 6onblIOM pacxoae Mexay HarHetatTenbHbIM hnaHuem
Hacoca 1 4aT4MKOM AaBreHUs MOryT ObiTb 3HAUUTENbHbIE MOTEPU
Hanopa. MNpuyrHo Taknx NoTepb ABNSAOTCA obpaTHble KnanaHbl 1
n3rnbel Tpybonposoaos. [ina 6onee To4HOM OLEHKN pacxona
CMCTeMbl HE0OXOANMO KOMMEHCUPOBATbL Pas3HULy Mexay
N3MepeHHbIM 1 hakTUYeckum nepenagomM AaBlieHNs B Hacoce.
[ina aToro BBeAUTE NoTepu Hanopa B 06paTHLIX KnanaHax u
n3rnbax TpybonpoBoAOB NPU HOMUHANBHOM PacxoAe OfHOro
Hacoca.

[nana3oH HacTpPOWKKN

* nonvHom QH 2-ro nopsaka

* nonuHom QH 5-ro nopsaka

* CTeneHHoln MHorouneH, QP

» T[oTepu Hanopa

Mo>HO BblIGpaTh HECKONBKO TUMNOB KPUBbIX

XapaktepucTuk, nockonbky CU 352 chopmupyet

OHepé,EI,HOCTb Ha OCHOBE AO0CTYNMHbIX AaHHbIX.

HacTtpoiika yepe3 naHenb ynpaBreHUs

* HacTtponku > lononHuTenbHble MyHKUNK > OYHKLKUS OCTaHOBA
> OueHka pacxoga.

3aBoackaa HacTpouka

Bbi6paHbl BCe NOMMHOMBbI.



8.7.43 Pa6oTa c orpaHuyeH. npoussoauT-io (4.3.24)

8.7.44 ®yHKUMK KOoHTponsA (4.4)

Puc. 93 PaboTta c orpaHnyeH. Npon3BoanT-to

OnucaHue

[aHHas dyHKUNS NO3BOMAET OrpaHNYNTb KONIMYECTBO HACOCOB B
akcnnyataumu, a ansa yctaHosok MPC-E - orpannunts
aHepronoTpebneHne. OrpaHnyeHne akTUBUpyeTCs Yepes
uncpoBoWt BXoA.

Ounana3oH HacCTPOMKK

HacTpoiika undposoro Bxoaa (8.7.26 Ljughp.exoosl (4.3.7)).

HacTpoiika undposoro Beixoaa (8.7.31 Ljugpposbie 8bixo0bi
(4.3.9)).

MakcumarnbHoe KOnmMyecTBO HaCOCOB B Kcnnyartaunn.
MakcumanbHasi n0Tpe6nﬂemaﬂ MOLLHOCTb.

HacTpoiika Yyepe3 naHenb ynpaBneHus

Nk =

HacTpoiiku > [lononHutenbHble yHKLMKN > DYHKLUS OCTaHoBa
> PaboTta ¢ orpaHu4eH. NpoussoanT-to > [lepenTn Kk HacTp-ke
umdp.exoaa.

BbibepuTe LMdppoBoi BXos,.

BeibepuTte: PaboTa ¢ orpaHuyeH. npon3soanT-1o.

© x 2.

BbibepuTe: MNepenTn k HacTp-ke Lnudp.Bbixoaa.

BbibepuTe LMdpPOBON BbIXOA.

BbibepuTte: PaboTta ¢ orpaHuMYeH. MpoOn3BOAMT-I0.

© x 2.

3apanTte: Kon-Bo 3agencTB. HacocoB / MoTpebn. MOLLHOCTb.

3aBoAckasi HacTponka

Lindposot Bxoa He BbiIbpaH (OTKMOYEHO).

Puc. 94 ®yHKuMM KOHTpONs

OnucaHue

YcTaHoBKa nMeeT Habop dyHKLUNIA, KOTOPbIE MOCTOAHHO
KOHTpONMpytoT paboTy yCTaHOBKM.

OcHoBHas 3agaya yHKUWIA KOHTPONS - He AoNyCTUTb
noBpexaeHnNs HacoCOB WU CUCTEMbI, COeANHEHHON C
yCTaHOBKOW, 13-32 HEUCMPaBHOCTY.

[Anana3oH HacTpomnku

» 3awuma om cyxoeo xo0a (4.4.1)

*  Mun. dasneHue (4.4.2)

* Makc. 0asneHue (4.4.3)

*  BHewH.Heucnp-mb (4.4.4)

* Bbixod 3a npeden 1 (4.4.5 - 4.4.6)

* Pab.mouka eHe pab.0uanasoHa (4.4.7)

» Cb6poc dasneHus (4.4.8)

*  Pezucmpupyemoe 3HadyeHue (4.4.9)

* HeucnpasHocmb, ocHogHoU damyuk (4.4.10).

HacTtpoiika yepe3 naHenb ynpaBreHUs
* HacTtpoiiku > ®@yHKLMN KOHTPONS.

49

Pycckun (RU)
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8.7.45 3awmTa ot cyxoro xoana (4.4.1)

Puc. 95 3awwuTa oT cyxoro xoga

OnucaHue

OpHa 13 Haubonee BaxHbIX PYHKUNA KOHTPONS - 3alumMTa oT
CyXOro xofa, TaK Kak npwv akcnnyaTtauum Hacoca "BCyxyt" MoryT
ObITb NOBpPEXAEHbI MOALLMMHUKA U YNNOTHEHWe Bana.

Moatomy Grundfos pekomeHayeT Bcerga ucnonb3oBaTh 3almTy
OT CyXxoro xoaa.

CDyHKLI,Mﬂ OCHOBaHa Ha KOHTpoOJie AaBlieHUA Ha BXoae U YPpOoBHA

B BO3MOXHOM pe3epByape unm konogLue Ha CTOpoHe BCacbiBaHUA.

MoxHO ncnonb3oBaTb pene ypoBHS, pene AaBneHuns unu
aHanoroBble aT4yuku, cCUurHanm3npyrouime o HexBaTke BOAbl Ha
YCTaHOBIEHHOM YypOBHEe.

BblaensioT Tpy pa3nuyHbIX MeToAa onpeaeneHns HexBaTku BoAbl
B YCTaHOBKe:

+ C nomolyblo pene faBreHnsi Ha BcacbiBaloLEM KOMNeKTope
MIV NONIABKOBOIO BbIKMOYATENSA/3NEKTPOAHOrO perne B
pacxonHom 6ake. CM. pasgen 8.7.46 Pene dasneHusi/yposHsi
(4.4.1.1).

* V3amepeHve fgaBneHNs Ha BXoe BCacCbIBalOLLEroO KONNEKTopa C
NMOMOLLbIO @HanoroBoro Aaryvka gasnexvs. Cm. pasgen
8.7.47 NsmepeHue daeneHus Ha exode (4.4.1.2).

* W3mepeHue ypoBHsa B pacxogHoM 6ake ¢ NOMOLLbIO
aHanoroBoro gaTtuyuka ypoBHsl. Cm. pasgen 8.7.48 UsmepeHue
yposHs & bake (4.4.1.3).

HacTpoiika Yyepe3 naHenb ynpaBneHus

* HacTtpoviku > ®yHKuUMM KOHTpOnA > 3alymTa OT CyXoro xoaa >
BbibpaTtb meToa.
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8.7.46 Pene paBneHus/ypoBHsa (4.4.1.1)

O
O

Puc. 96 Pene paBneHns/ypoBHS

OnucaHue

[aHHasa QYHKUMA B NEPBYIO 04epe/lb UCMONb3yeTcs Ans
YCTaHOBOK MOBbILIEHNSA faBlieHus. 3almTa oT Cyxoro xoga
c034aéTCcs C NOMOLLbIO pene AaBMEHUs Ha BcachiBatoLeM
KOJSMEKTOpe UMK C NMoMOLLIbIO perie YPOBHS B pesepByape Ha
CTOPOHE BCacbiBaHUsI.

Ecnu koHTakT pa3omkHyT, CU 352 Bynert peructpmpoBaTtb
HexBaTKy BoAbl C 3a4epXXKOW oKorno 5 cekyHA. MoXxHO ycTaHOBUTb
yBeooOMIeHME: NpeaynpexaeHne unm asapunHbli cUrHan,
OCTaHaBMNMBaLLMIA HACOCHI.

MOXHO yCTaHOBUTb aBTOMaTUYECKUIA UNN PYyYHOW Nepesanyck
unu cbpoc aBapuHOro curHana.

Ounana3oH HacTpPoOMnku

* Bbibop uudposoro Bxoga Ans yHKUMK.

* Peakuus B cny4yae HexBaTku BoAbl: ABapusi + OCTaHOB.

* [lepesanyck: Py4H. / ABTO.

HacTtpoliika yepe3 naHenb ynpaBrieHUA

* HacTtponku > ®PyHKUMM KOHTpOnsa > 3awmTa OT Cyxoro xoaa >
Pene pnaBneHusi/ypoBHs > lMepeiiTn kK HacTp-ke Lundp.Bxoaa.
MosiBuTCS OKHO Ljuchp.8xolbi (4.3.7).

YctaHoBUTE BXOA AN 3aLMUTLI OT CyXOro Xoaa.
.
BbibepuTe:

@ =

* [pepynpexaeHue / ABapusa + 0CTaHOB.
* PyyH. / ABTO.
3aBoackaa HacTpouka

HacTpoliku BbINOMHAIOTCHA B MacTepe nycka 1 3aBucaT oT obnactu
NPUMEHEHUS.



8.7.47 U3amepeHune gaBneHus Ha Bxoae (4.4.1.2)

-16ap
06ap

O

Puc. 97 MN3mepeHue faBneHus Ha Bxoae

OnucaHue

3awmra ot CYyXOro xopga obecneymBaeTCsi C MOMOLLbIO AaTyuka
OaBneHua ona nsmepeHua gaBsrieHus Ha BXxoae.

MOoXHO ycTaHOBUTb [iBa YPOBHS:

» [lpepnynpexaexve

* ABapus + OCTaHOB.

MOXHO yCTaHOBUTb aBTOMATUYECKUA UM Py4HOW nepesanyck

unun cbpoc aBapunMHOro curHana.

[dunana3oH HacTpoMrKu

» Bbibop aHanoroBoro Bxoga Ans yHKLMK.

* YpoBeHb JaBreHus Ha Bxoae, Korga nosiBuTcs
npeaynpexaeHune.

+ [laBneHue Ha Bxofe, Koraa nosiBUTCA aBapuUNHbLIA cUrHan +
OCTaHOB.

* Mepesanyck: ABTO / PyyH.

HacTpoiika yepe3 naHenb ynpaBneHus

* HacTtpoiku > ®yHKUMM KOHTponsa > 3alwmTa oT cyxoro xoga >
M3mepeHune gaBnexns Ha Bxode> [epeiTu K HacTp-ke
aHarnor.exoga.

MosiBuTCS OKHO AHasnozosbie 8x00bl (4.3.8).

BbibepuTe: [laBneHune Ha Bxoge.

o.

BbibepuTte: AKTMBMPOBAHO.

> np =

BbibepuTe 1 3aganTe ypoBeHb:
MpenynpexaeHue.
* ABapus + OCTaHOB.
5. Bbibepute cbpoc: ABTO / PyyH.

Ecnu oanH 13 ypoBHeit He TpebyeTcs, 3HaueHne
YPOBHS AOMKHO GblTb MUHMMATbHLIM MOKa3aHeM

faTynka JasrieHust Ha Bxoge. Takum o6pasom
pyHKUMS OTKMIOYaeTcs.

3aBopckas HacTpouka

HacTpowiku BbINOMHAIOTCA B MacTepe nyckKa n 3aBUCAT OT obnactu
NpUMEeHeHNA.

8.7.48 U3amepeHue ypoBHs B 6ake (4.4.1.3)

Puc. 98 W3mepeHue ypoBHs B Gake

OnucaHue

3awuTa oT cyxoro xoga o6ecrneymBaeTcs ¢ NOMOLLbLIO AaTyMKa
YPOBHSI, KOTOPbI N3MepsieT YpOBEHb B pe3epByape Ha CTOpOoHe
BCacbIBaHuS.

MOoXHO ycTaHOBUTb AiBa YPOBHS:

» [pepynpexpeHve

* ABapus + OCTaHOB.

MOXHO yCTaHOBUTb aBTOMaTU4ECKUIA UNN PyYHOW nepesanyck

nnu cbpoc aBapuUNHOro curHana.

[Arana3oH HacTPOWKKN

» Bbibop aHanoroBoro Bxoga Ans yHKUMK.

*  YpOBeHb XUOKOCTU, NPU KOTOPOM MOSABNSAETCH
npegynpexaeHue.

*  YpoBEeHb XNOKOCTU, BbI3bIBAOLLNA aBapUAHBIA curHan +
OCTaHOoB.

* [lepesanyck: Py4yHon nnvu aBTomatuyeckuni.

HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtponku > ®PyHKUMM KOHTpOnsa > 3awmTa OT Cyxoro xoaa >
M3mepeHune ypoBHsi B 6ake > MNepelTn k HacTp-ke
aHanor.sxoaa.

MosiBuTCS okHO AHasozoebie 8x00bi (4.3.8).

YctaHoBuTe BX0oA Ha "YpoBeHb B 6ake,BcachiB.".

o

Beibepute: AKTUBMpPOBaHO.

LN~

Beibepute n 3apainTe ypoBeHb:
MpenynpexaeHne.
* ABapus + oCcTaHoB.
5. Bbibepute cbpoc: ABTO / PyuH.

3aBoAckaa HacTpouka
®yHKUMA He aKTUBMpOBaHa.
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8.7.49 MuH. paBneHue (4.4.2)

0.06ap

O

Puc. 99 MwuH. gaBneHune

OnucaHue

[laBneHune HarHeTaHusi KOHTPONUPYETCSH, ecnv 06nacTbio
NpYMeHeHus SBNseTCcs NnoBblleHne aaeneHus. Bo Bcex
ocTasnbHbIX 06NacTaAX NPUMEHEHUS KOHTPONUPYETCS AaBreHne B
cucteme. CU 352 pearupyert, korga 3a onpeAenéHHbli nepuog
BpPEMEHW AaBfieHne CTaHOBUTCS HUXKE 3a4aHHOr0 MUHUMYMa.
Ecnu Heo6XoaMMo CUrHanuManpoBaTb O HEUCMPABHOCTU, Korga
[AaBrieHne Ha BbiXO4e CTaHOBUTCS HUXKE YCTaHOBIEHHOTO
MVWHUManbHOTO AaBMeHUsl, MUHUMAaIbHOE 1aBNeHNne MOXHO
KOHTPONMpOBaTh.

MOXHO yCTaHOBUTb YBeAOMMEHMNE: NpeaynpexaeHue unm
aBapuiiHbI CUrHan, ocTaHaBNUBAIOLWMIA HACOChI. DTO BaXHO AN
YCTaHOBOK, UCMOJIb3YEMbIX B CUCTEME OPOLUEHUS, B KOTOPOM
OYeHb HU3KOE AaBlieHMe HarHeTaHus MOXeT ObiTb BbI3BaHO
paspbiBOM Tpy6bl, a, cregoBaTeribHO, Ype3MepPHO BbICOKUM
noTpebneHvemM u odeHb HU3KMM NpoTuBoAaBneHmem. B Takmnx
cnyyasx xenaTenbHo, YToGbl CMCTEMa ocTaHaBnuBanach, u
nosiIBNSiNCS aBapuiHbIiA curHan. Takas cutyaums Tpebyet
py4Horo c6poca aBapuNHbLIX CUTHaNoB.

MOXXHO HacTpPOWUTb OTCPOYKY MycKa, YToObl B yCTaHOBKE Obino
co3faHo aaBreHve nepeq akTusaunen pyHkUnmM. MoxHO Takxe
YCTaHOBUTL 3aJepPXKKy MO BPEMEHW, T.e. ONpeaenuTb, Kak gonro
AaBrieHMe HarHeTaHUsi MOXXeT OCTaBaTbCs HUKE YCTAHOBMEHHOIOo
MWHMMAnbHOrO AaBneHns 40 akT1Bauuy aBapMnHOro curHana.

[Avana3oH HacTpomrKu

*  MwuHMManbHbIV YPOBEHb AABMEeHNs B AManasoHe OCHOBHOMO
naryuvka.

* AKTMBMpOBaHMWE OCTaHOBa, KOra AaBreHve nagaet Huke
MUHUMAanbHOIO 3HaYeHus.

+ 3anasgbiBaHne yHKLUM Npu Nycke.
+ 3anasgblBaHue yHKLUM BO BpeMs paGoTol.

HacTtpownka yepe3 naHenb ynpaBneHus

HacTtporiku > ®dyHKLuMM KOHTpons > MuH. gaBneHuve >
AKTUBUPOBAHO.

BbibepuTte 1 3apganTte: MuH. gaBsneHue.
BbibepuTte: ABapus + 0CTaHOB NpW MVH.OABMEHUN.
3apaiire:

3anasgpiBaHne OYHKLUMU NpuU Nycke

+ 3anaspgbiBaHve yHKUMM BO BpeMs paboTbl.

wn =

3aBopckasa HacTpomka
DyHKUMA He aKTUBUPOBaHa.
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8.7.50 Makc. paBneHue (4.4.3)

16.0 Bap

Puc. 100Makc. naBneHue

OnucaHue

[laBneHve HarHeTaHus KOHTPONUPYETCs, ecny 06nacTbio
NpUMEHEHUs ABNSIETCS NOBbILEeHVe AaBneHusi. Bo Bcex
ocTanbHbIX 06nacTAX NPUMEHEHUSI KOHTPONMPYETCA AaBneHue B
cucteme. CU 352 pearvpyert, ecnu faBneHne CTaHOBUTCS BblLLe
3a1aHHOro MakcMmyma.

B HeKoTOpbIX YCTaHOBKaXx CIMLLKOM BbICOKOE AaBrieHue
HarHeTaHusi MOXeT CTaTb NMPUYMHOW NOBPEXAEHUS.

Moatomy, ecnu AaeneHve ByaeT CRULWKOM BbICOKUM, MOXET
BO3HWKHYTb HEOBXOANMOCTb Ha KOPOTKOE BPEMSI OCTAHOBUTL BCE
Hacochl.

MoxHo Takke 3afaTb aBTOMAaTUYECKUIA Nepesanyck yCTaHOBKU
nocne Toro, kak AaBneHne ynagét Huxe MakCMMarbHOTo YPOBHS,
UM YCTaHOBUTL PYYHOI Nepesanyck cuctemsl. Mepesanyck 6yaet
OCYLLECTBISAETCS C YCTAaHOBIIEHHOW 3a[ePXKKOM.

Cwm. pasgen 8.7.13 MuH. epems mexdy myckom/ocmaHo8oM
(4.2.1).

[nana3oH HacTpPOWKKN

*  MakcumanbHbIn ypOBeHb AaBneHna B guana3oHe OCHOBHOIO
AaTyuka.

*  Py4Hol nnn aBTomatmyeckunin nepesanyck.
HacTtpoiika yepe3 naHenb ynpaBrieHUA

* HacTtpoiiku > ®yHkuMmM KOHTpOns > Makc. aaBneHue >
AKTMBUPOBAHO.

4. 3apawnte: Makc. gaBneHue.

5. Bbibepute copoc: ABTo / PyuH..
3aBoackas HacTpoMka

®yHKUMA He aKkTUBMpOBaHa.



8.7.51 BHewH.Heucnp-Tb (4.4.4)

[
O
O

0=

Puc. 101BHewwH.Hencnp-Tb

OnucaHue

DyHKLMA ucnonbayetcs, ecnu yctponctso CU 352 gonxHo
nornyyaTtb CUrHamn o HeMCrNpPaBHOCTU OT BHELLHEro KOHTaKTa.

B cny4yae BHelwwHen HencnpasHocTn CU 352 faét npeaynpex-
JatoLwmn unu asapuiiHbIn curHan. B cnyyae aBapun cuctema
nepexoauT B Apyro pexum paboTbl, Hanpumep "OcTaHoB".

[Onana3oH HacTpounku
» Bbibop undposoro Bxoga Ans MyHKLMK.

» HacTpoiika 3agepxku Mo BpeMEHN C MOMEHTa 3aMblKaHus
KOHTakTa o peakuunn CU 352.

+ Peakuus B cnyyae BHeLIHeN HENCNPABHOCTY:
MpenynpexaeHue Unu aBapuiHbIi CUrHan u nepexop Ha
ApYron pexum paboTbl.

* [epesanyck nocne asapun: Py4Hou nnv aBTomMaTuyecKuni.

HacTpoiika Yyepe3 naHenb ynpaBrneHus

* HacTtponkun > ®yHKUUKN KOHTPONSA > BHewWH.Hencnp-Tb >
MepenTtun K HacTp-ke undp.exoga.

MosiButcst okHo Ljughp.exodbi (4.3.7).

YcTaHoBUTE BXOA Ha "BHeELWHAS HENCNPaBHOCTL".

.

3apanTe: 3anasg-e nHaukaw,. Heucnp..

Ecnu B cnyyae BHelLHeN HencnpaBHOCTU TpebyeTcst TONbKO
npeaynpexaanwun curHan, seibepute "MpenynpexaexHve”.
Ecnu ycTaHoBKa JoMmKHA AaTb aBapUAHbIA CUTHAN u
NepekniYNTLCS Ha APYror pexnm paboTbl B criyyae BHELLHEN
HencrnpaBHOCTH, BblbepuTe pexum pabotel "Py4H." "ABTO".

© x N

3aBopackasa HacTpomka

dyHKUMA He akTuBMpoBaHa. Ecnu dyHkuMa akTuBMpoBaHa, Ha
Npou3BOACTBE GbINU YyCTAHOBMNEHBI CreayoLmne 3Ha4YeHns:

+ 3agepxka no BpemeHun: 5 cekyHa.
* Pexum pabotbl B cniy4yae aBapun: OCTaHOB.
+ T[epesanyck: PyyH.

8.7.52 Bbixop 3a npegen 1 (4.4.5 - 4.4.6)

33Tk Npaen 3E3pUiAH.CIrHana

Puc. 102Bbixog 3a npegen 1

OnucaHue

C nomolybo faHHon dyHKummM CU 352 MoxeT KOHTponvpoBaTtb
yCTaHOBIEHHbIE NPeAerbl aHanoroBbIX 3HaYeHun. bnok
ynpaBneHns pearupyet B cryyae npeBbllLUeHUs npeaenbHblX
3HaveHui. Kaxabli npegen MoxXeT 6biTb MakCUMarnbHbIM Un
MUHMUManbHbIM 3Ha4YeHneM. [N Kaxgoro KOHTPONMpyemoro
3HaYeHns HeobXoAMMO onpeaenuTb YPOBEHb NOSBIEHNS
npeaynpexneHnst 1 ypoBeHb aBapvinHOro curHana.

HaHHas dyHKLMA NO3BONSET OAHOBPEMEHHO KOHTPONMPOBaThL
[OBe pasnun4yHblX TOYKM B HAcOCHOMN cucteme. Hanpumep,
fAaBneHne B TOYKe Bogopasbopa 1 faBneHne HarHeTaHus Hacoca.
3T0 MCKNoYaeT BO3MOXHOCTb TOr0, YTO AaBMneHne HarHeTaHus
[OCTUrHET KPUTUYECKOWN OTMETKM.

Ecnu paBneHve npesbiliaeT npeaenbHoe 3HaveHne
npeaynpexaneHus, NosiBNsSeTcs NpeaynpexaatoLmin curHan.
Ecnun paBneHvie npeBblliaeT NpeaenbHoe 3HaveHne ans
aBapWIMHOro cUrHana, Hacocbl OCTaHaBMMBAOTCS.

MOXHO yCTaHOBUTb 3a4EPXKY N0 BPEMEHN MeXAy MOMEHTOM
obHapyXeHUs NpeBbILEHUS NPeAeNbHOro 3Ha4YeHUs 1
BKIIOYEHWeM npeaynpexaatoLero unn asapMnHoro curHana.
MoxxHo ycTaHOBUTb 3adepxKy copoca npeaynpexaatoLero unm
aBapvHOro curHana.

MpepynpexaeHne MoxeT ObITb COPOLLEHO aBTOMaTUYECKN Unn
BPYYHYIO.

MOXHO yCTaHOBUTb aBTOMaTUYECKUA UK PYYHON Nnepesanyck
cMCTeMbl Mocne aBapum UNu py4Homn cbpoc aBapuinHOro curHana.
[Mepe3anyck MOXeT OCYLLECTBMAETCH C YCTaHOBMEHHON
3agepxkoi. MoXHO Takxe HacTpOUTb OTCPOYKY Nycka, 4ToObI
yCcTaHOBKa [OCTUINa YCTOWYMBOrO COCTOSIHUSI A0 aKTMBaLumn
DyHKUUN.

[Avnana3oH HacTpomnku

» BbiGop aHanoroeoro Bxoaa Ans yHKLNN

* BXOAHOE 3HayeHus, Noarexaliee KOHTPOM

* TN NpegenbHoro 3HadeHus (MuH./makc.)

* npenen npeaynpexaeHus

* npefen aBapvMHOro curHana.

HacTtpowka yepe3 naHenb ynpaBneHus

AHanoroBble BXOAbl AOMKHbI ObITb npasuUsibHO

HaCTpOEeHbl nepes akTuBMpoBaHUEM beHKLlI/II/I. Cwm.

pasgen 8.7.28 AHanozosbie 8x00bl (4.3.8).

* HacTtponku > ®yHkummn KoHTpons > Beixoa 3a npepen 1/
Bbixog 3a npegen 2 > lNepenTun kK HAaCTp-Ke aHan.exoaa.

1. BblbepuTe aHanoroBbIN BXOA.

2. BblbepuTe: BBeCTU KOHTpONMpyemoe 3Ha4YeHune.
MosiBuTCs okHO 4.3.8.1.1.
3. Bbibepute Bxoa.
4, 6.
5. YcTtaHOBWTE MUHMManNbHOE ¥ MakcumarbHOe 3HayYeHue OAng

narJuka.
6. ©x2.

7. BbibepuTe: BBECTU KOHTpONUpPyeMoe 3HauYeHue.
8. BbiGepute Bxopa.

9. ©.

10. Bbibepure:

*  MwuH.npegen / Makc.npegen.

+ 3apaTb 3anasfbiBaHus.

1. ©.

12. BblbepuTe:

» 3apgaTb npegen npegynpexneHus
* AKTMBMPOBaHO.

13.3aganTe npegen.

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

16. BbibepuTe:

» 3apgaTb nNpegen aBapuiH.curHana
*  AKTMBMPOBAHO.

17.3apanTe npegen.

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

20.BbibepuTe: AKTUBMPOBAHO.

3aBopckas HacTpoiika
dYHKUMA HE aKTUBMPOBaHa.
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8.7.53 Pa6.Touka BHe pab6.avMana3oHa (4.4.7)

Puc. 103Pa6.Touka BHe pab.ananasoHa

OnucaHue

OaHHas dyHKUNS oaéTt npegynpeaunTenbHblA CUrHam, ecnu
paboyasi To4Kka Hacoca BbIXOAUT 3a Npeaenbl onpeaenéHHoro
OunanasoHa. Hanpumep, ecnv gaBneHne Ha BXO4e CTaHOBUTCSH
HUXE MUHUMAIbHOIO AONYCTUMOrO 3HAYEHUS, YTO MOXET
NPUBECTU K KaBUTaL MM HACOCOB HEKOTOPbIX TUMOB.

MpenynpexpaoLwmii curHan nosiBNseTcs ¢ yCTaHOBNEHHON
3agepxKon. MOXHO yCTaHOBUTL aBTOMATUYECKUIA NN PYYHON
cbpoc npepynpexparoLwero curHana B cny4vae, korga paboyas
TOYKa BO3BpaLLaeTCs B YCTAHOBMIEHHbIN paboynii auanasoH.
Kpome Toro, MoXHO yCTaHOBUTb aKTUBM3aLMI0 peNneiHoro BbIXoaa
npw NOsIBNIEHUW NpeaynpexaeHns unm ero OTKIIYeHne nocne
cbpoca npegynpexagarLlero curHana.

PyHKUMA TpebyeT KOHTPONS AABMNEHWUS HAarHeTaHWs U AaBneHus
Ha BxoAe (M3MepPEeHHOro UM HacTPOEHHOrO) NNy nepenaga
[aBrieHus B Hacocax, a Takke Hannuusa B CU 352 goctoBepHbIX
AaHHbIX Hacoca nNu6o us GSC-gaina, NM6o BBegEHHbIX
BPYYHYIO.

Cwm. paspen 8.7.39 [JaH.xap-k Hac-8 (4.3.19).

[Onana3oH HacTpounkn

* Hactpoiika py4Horo unu aBtomatudeckoro cbpoca.

* BbicTaBneHve 3anasgbiBaHus npeaynpexaeHus.

HacTtpownka yepe3 naHenb ynpaBneHus

* Hactponkn > ®yHkuumn KoHTponsa > Pab.Toyka BHe
pab.ananasoHa > PyyH. / ABTO > 3apaTtb 3anasfbiBaHve
npegynpex-us.

3aBopckas HacTpomka

PyHKUMA He aKTUBUpPOBaHa.

8.7.54 Copoc paBneHus (4.4.8)

HTDEMARL JaENeH2
[N aEneH=

AT e Npe denbl

Puc. 104C6poc pgaBneHus
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OnucaHue

OcHoBHast 3agaya gaHHOW PYHKUUK - CHU3UTb JaBreHne B
mMarmcTpanu oTKpbITUEM 3NEeKTPOMArHUTHOro KnanaHa B TOM
cny4vae, ecnu gaerneHve NpeBbllIaeT YCTaHOBMNEHHbIV Npeaern.
Ecnu 3a onpenenéHHbivi nepuog gaBrneHne He ynageér,
3NEKTPOMAarHUTHbIN KnanaH 3akpoeTcsl U NosiBUTCS
npegynpexagaoLmin curHarn.

. 3]'IeKTpOMaFHVITHbIl7I KnanaH OTKpbliBaeTCcA.
. 3]'IeKTpOMaFHVITHbIl7I KnanaH 3aKpbiBaeTCA.

: ONeKTPOMarHWTHbIN KnanaH OTKpbIBaeTCsl.
: MpepynpexaeHue akTUBMPOBAHO.

a B~ WN =

: OneKTpoMarHWTHbLIN KnanaH 3akpbiBaeTcs,
1 npepynpexaeHue cbpacbiBaeTcs.

P[6ap] |
1 2 3 4 5
[NaBneHne /\ I
OTKpPbITNA ﬂmana30H
knanaHal _.____/_i_______\ S R

3anasgbiBaHue Bpems [ce]

npenynpexaeHus

,D,aBJ'IeHVIe OTKpPbITUA
KnanaHa MnHyC ananasoH

TMO3 9206 3607

Puc. 105C6poc faBneHus

[Onana3oH HacTPOWKKN

* HacTpowka umgpoBoro Bbixoga.

* BbIicTaBneHue gaBneHus Anst KOHTPONs.

* BbicTaBneHne aaBneHust OTKPbITUS KrnanaHa.

* BbicTaBneHue ananasoHa Ans AaBNEHUs OTKPbITUS KnanaHa.
* HacTtpolika npegynpexaneHust unu aBapuMmHoOro curHana.

HacTtpoika yepe3 naHenb ynpaBneHusA

* HacTtpoiiku > ®yHkumm KoHTponsa > Copoc gasneHus >
MepenTun Kk HacTp-ke undp.sbixoaa.

BbibepunTte LMdpoBoit BbIXoa.
Bbibepute: Copoc gasneHus.
©x2.

BbibepuTe:

KoHTponupyemoe aaenexue

+ [JaBneHune HarHeTaHus, [laBneHune B cucteme / BHelwHee
AaBneHuve.

5. ©.
6. Bbibepute n 3apawTe:

Ll

M ﬂ,aBﬂeHl/le OTKPbITUA KNnanaHa
M ﬂmanas., AaBJ1.0TKpP-A KnanaHa.

7. Boibepute: MNpeaynpexaerne> [leakTnenposaHo /
AKTMBUPOBAHO.

8. 3apaiiTe: 3anasabiBaHue.
(BbicTaBnsieTcs, TONbKO eCnu NnpegynpexaexHue
aKTMBMPOBAHO.)

9. BbibepuTte: AKTMBMpPOBAHO.
3aBopckas HacTponka
®yHKLMA He aKTUBMpOBaHa.



8.7.55 Pernctpupyemoe 3HauyeHue (4.4.9)

Puc. 106 Peructpupyemoe 3HaueHue

OnucaHue

BbIGepute 3HaYeHuUst Ans perucTpauum U KonuyecTso 3abopa
o6pa3suoB B Yac. OTo6pasnTCst CyMMapHbI MPOMEXYTOK
BpeMeHW. [ocne 3aBepLUeHUs NPOMEXYTKa BpeMeHu cTapble
3aperncTpupoBaHHble AaHHble ByayT yaaneHbl; NoBepx HUX ByayT
3anucaHbl HOBbIE JaHHbIe.

Pernctpupyembie BenUUYUHbI

+ PacueTtHbIn pacxon
(Tonbko Npu Hanu4mMu pacxogomepa)

* Yacrt.Bpall.Hac.
* Peryn.nepem-s
* YcTaH. 3HavyeHne

« [MoTpebn. MoLWHOCTb
(yctaHoBkn MPC-E)

« [aBneHue Ha Bxoae

(Npu HanuuMe gaTyvka gaBneHus Ha Bxode).
Avnana3oH HacTporkKu
Kon-Bo npo6 B yac: 1-3600.

HacTpoiika Yyepes naHenb ynpaBneHus

* Hactponkn > ®yHkuumn KoHTponsa > Pernctpupyemoe
3HaveHue.

1. 3apavite: Kon-Bo npo6 B yac.
2. BblGepuTe 3HaueHus Ana pernctpauuu.

8.7.56 HencnpaBHOCTb, OCHOBHOM pgaT4uk (4.4.10)

Puc. 107HeuncnpaBHOCTb, OCHOBHOW AaTumMK

OnucaHue

MoxHo 3apaTb peakuunto yCTaHOBKM Ha OTKa3 OCHOBHOIO AaT4yukKa.

[nana3oH HaCTPOMKu

HacTtpoiika Yepe3 naHenb ynpaBneHus

OcTaHoB (6e3 3agepxkn)
OcTaHoB (C 3aaepXKKon)
MwuH.

Makc.

Onp.nonb3-em
Pa6.pex."Local"(nokanbH)
Pabota B aBap.pexume
C6poc: PyyHon / ABTO.

HacTpovikn > ®yHKLUMM KOHTpons > HencnpaBHOCTb, OCHOBHOM

OaTyHUK.

Bbl6epMTe peakuuio yCTaHOBKM Ha HeEMCNpPaBHOCTb OCHOBHOIO

Aatyvka.
Beibepute cbpoc: ABTo / PyyH.
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8.7.57 ®dyHkuumu CU 352 (4.5)

E AHWLEI
Jatan

Puc. 108PyHkunm CU 352

OnucaHue

BbInonHMTE OCHOBHbIE HACTpoOWkM 6noka ynpaenexHms CU 352 B
NOAMEHIO.

Ons CU 352 6onblUMHCTBO 3HA4YeHuit yxe Bbinu 3agaHbl Npu
cbopke, nnu Gbiny ycTaHOBNEHbLI NPU Nycke B 3KCMnyaTauuio,
1 00bl4HO OcTalTCsa 63 U3MEHEHUN.

Pabo4nin a3bik (aHMMUACKUIN) MOXET ObITb akTMBMPOBAH ANA
pabounx npoueccoB. Ecnun Ha KHOMKM He HaXVMaloT B TeveHune
15 MMHYT, OKHO BO3BpaLLaeTcs K A3blKy, BbIOpaHHOMY npu nycke
UNN S3bIKY, YCTAHOBIIEHHOMY B 513bIK OKOH (4.5.1).

Ecnu s3bIk BbIGpaH, ¢ NpaBon CTOPOHbI OT BEPXHEN

CTPOKMN BCEX OKOH MOSABMSIETCA COOTBETCTBYOLMI

cumBon /.

Ounana3oH HacCTPOMKMK
« AkTuBauus paboyero A3blka, aHrMUNCKOrO.

« TMoBTOpHas akTMBauUMs MacTepa nycka.
(Mocne nycka macTep He aKTMBEH.)

+ BbIbop A3blka OKOH.

* Bbibop eguHuy oTobpaxeHus aHHbIX.

* HacTpovika gaTtbl U BpeMeHw.

* BbiGop napons ans meHto "Pa6oTa" n "HacTtponkn".

* HacTporika cBa3u Yyepes nokansHyto cetb Ethernet.

* BebictaBnenne Homepa GENIbus.

» CuuTbiBaHWE COCTOSAHWSA NMPOrpaMMHOro obecneyvyeHus.
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8.7.58 f3bik okoH (4.5.1)

[<]

|
|
|
|
O
|
O
|
|
|
|
|
O
|
O

Puc. 10943bIk OKOH

OnucaHue
3pecb Bbibupaetcs a3bik Ans ancnnes CU 352.

Ounana3oH HacTpPoMnku
*  AHMMWUACKNI

* Hemeuknn

«  [aTtckun

*  WcnaHckni

*  OuHcknn

*  ®paHuysckui
* [peyvyeckun

*  WTanbaHckumn
* [onnaHackun
* Tlonbckun

* [lopTyranbckui
*  Pycckun

* LllBeackun

*  Kutanckumn

*  Kopewckun

*  AnoHckumn

*  Yewcknn

*  Typeukun

* BeHrepckun

* Bbonrapckui.

HacTtpowka yepe3 naHenb ynpaBneHus

* Hactpoiiku > ®dyHkuumn CU 352.

3aBoackas HacTponka

A3bIK OKOH - @aHIMUMNCKUI. MOXHO N3MEHUTb BO BpeMs nycka.



8.7.59 EauHuubl (4.5.2)

- EHHH LI

Puc. 110EgmHnubl

OnucaHue

34ecb MOXHO BbIGpaTh eauHWLbI U3SMEPEHUS Pas3NNYHbIX
napameTpoB.

BeiGepute mexay eanHuuamu cuctembl CU n egnHuyamm
aHrmMunCcKoi cnuctemMbl Mep. [N oTAenbHbIX NapameTpoB MOXHO
Takxke BblOpaTb Apyrve eavHULLI U3MEPEHNs.

Ounana3oH HacTPOMKK

OCHOBHbIle
HacTpoyku Bo3MOXHbIe
MapameTp
AHrn.cuct. SAVHULBI
cu
mep
kMa, MMa, m6ap
PyHT/ ’ ’ ’
[aBneHue 6ap KB 3107 6ap{, M, PYHT/KB.
atom
Mepenag naBneHus M PywT/ 222’ :\\AAHCS;/HMT?I?BP‘
KB.OHOWM SO '
aronm
Hanop M dyT M, CM, pyT, AONM
YpoBeHb M dyT M, CM, YT, 4IONM
m3/c, M3y, nic,
Pacxon [M3/q] rannoH/MuH ranioHoB/MitH,
apa’/c, apad/Mu,
ﬂp,uglq
3
O6bEM M3 rannoH . Mg’ rannos,
apa.
Br-uac/m3, BT-
yac/rannoH, Bt-
YnenbHoe KBT- Bt-yac/ sac/krannon,
3 BGpuTaHcKmX
3HepronoTp-e yac/m rannoH
TennoBbIX
eaAnHuL/rannoH,
n.c.-yac/rannoH
TemnepaTtypa °C °F K, °C, °F
Mepenag K K K
Temnepartyp
MoLlHocTb kBT n.c. BT, kBT, MBT, n.c.
kBT-4yac, MBT-
yac, bputaHckas
OHeprus KkBT-yac kBT-yac Tennosas
efovHuLa, n.c.-
vac

Ecnu egmHuubl nsmepeHmnsa nameHeHbl 13 CW B aHrn.

eqn. unn HaOSOpOT, BCe cneuunanbHoO
KasaHue
yCTaHaBnMBaeMble napameTpbl MEHAKTCA Ha
COOTBETCTBYOLLNE OCHOBHbIE HACTPOMKK.

HacTpoiika yepes naHenb ynpaBneHus
* Hactponkun > ®dyHkuuun CU 352 > EanHMLbL.

3apaviTe cTaHAAPTHYIO €ANHNLY U3MepeHns, napameTp
namepeHus u cnew. eanHuubl. Cm. npumep Ha puc. 111.

s A J3E ; !

hna

O
O
O
O

Puc. 111 Mpumep BbiGOpa eguHUL, UamepeHust

3aBopckas HacTpoiika

HacTpoliku BbINOMHAIOTCA B MacTtepe nycka 1 3aBUCAT OT obnactu
NnpUMeHeHns.
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8.7.60 Nata u Bpemsa (4.5.3)

- 44T HBpEmA

YCTIHOBWTE A3TU

o
O
O

Puc. 112[]aTta v Bpems

OnucaHue

MO>XHO yCTaHOBUTbL AaTy U BpeMs, a TakKe cnocob mx
oTobpaxeHus B OKHe.

B yacax nmeeTcsi BCTPOEHHbIV NepesapsikaeMblil UICTOYHUK
Hanps>KeHUs1, KOTopbI NOAAET NUTaHMe K YacaM B TeyeHue
20 gHen B TOM criyyae, ecnv NMTaHue yCTaHOBKM NpepBaHo.
Ecnun k yacam He nocTtynaet HanpsixeHne 6onblie 20 aHeN,
Aaty u Bpemsi Heobxoaumo ByaeT ycTaHOBUTb CHOBA.

Avana3oH HacTpoMrKu

[laTy MOXHO yCTaHOBMWTb CriegyowmnmM 06pa3om: AeHb, Mecsy 1
rog. Bpems MOXHO ycTaHOBUTL MO 24-4acoBOW LWKane ¢
oTOoGpaeHMeM YacoB U MUHYT.

34ecb MOXHO BbliOpaTh 0OAUH U3 TPEX hopMaToB.

Mpumep dpopmaTta

2005-09-27 13:49

27-09-2005 13:49

9/27/2005 1:49pm

MoxHo Takxe BblOpaTh, Kakon AeHb Hegenu byaeTt nepebiM:
BOCKPECEHbE UINU NOHEAENbHUK.

HacTpoiika yepes naHenb ynpaBneHus

» Hactpowkun > ®dyHkummn CU 352 > lata n Bpewms.

BbibepuTte 1 3apanTe:

HeHb, Mecsau, loa, Yackl, MUHYTHI.

Bbibepute hopmar.

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

el e

3aBopckas HacTpoMka
MecTHOe Bpems.

Ecnun k ycTaHOBKe He nogaBanochb HanpshkeHue
6onble 20 AHeN ¢ MOMeEHTa BbliBO3a C 3aBOAa, Yachl
MOryT BEPHYTbCS K NMepBOHa4arbHbIM HacTponkam:
01-01-2005 0:00.

;
_ B xoae HacTponku ycTaHOBKM MOINN U3MEHUTLCS

nara u Bpemsl.

ABTOMaTM4eCKOro nepexona Ha netHee unu auMHee
BPEMSI HET.
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8.7.61 Mapons (4.5.4)

Puc. 113Mapornb

OnucaHue

HocTtyn k meHto "PaboTta" n "HacTponkm" MOXHO orpaHnyunTb,
yCcTaHOBMB Naponb. [pu orpaHnyYeHHOM [0CTyne NpoCMOTPeTb
U N3MEHWTL Kakne-nubo napameTpbl B AaHHbLIX MEHIO
HEBO3MOXHO.

I'Iaponb OOJKEeH COCTOATb U3 YeTblpex Ll,l/lq)p N MOXeT
NPUMEHATbCA K 060MM MeHIo.

Ecnu Bbl 3a6binin naponu, obpatutecb B KOMNaHWUIO
Grundfos.

HacTtpoiika yepe3 naHenb ynpaBreHUs

» Hactpoiku > dyHkumm CU 352 > Maponb.

1. BblbepuTe naponb Ans akTUBaUuu.

2. Bblbepute: Beegute naponb.
MwvraeT nepBbIii CUMBO Napons.

3. BbibepuTte cumson.
MwuraeT BTOpPOW CMMBOM Naponsi.

4. [ns akTvBauMu Apyroro napons NOBTOPUTE 3T LIAru.
3aBoackas HacTpoMka

O6a naponsi oTknto4YeHbl. Ecnn napone akTuBMpOBaH, TO Ha
3aBoge OH Obln ycTaHoBNEH Kak "1234".



8.7.62 Ethernet (4.5.5)

- Ethernet

Tk Ethernet-naponk H:

Puc. 114Ethernet

OnucaHue

Bnok CU 352 o6opynoBaH ceTbto Ethernet ana coeguHeHus ¢
KOMMbIOTEPOM, HanpsiMmyto Unu vyepes Internet.
Cwm. Takke pasgen 8.8.1 Ethernet.

8.7.63 Homep wuHbl GENIbus (4.5.6)

OMEP WHAb GERIDUS

Puc. 115Homep wuHbl GENIbus

OnucaHue

CU 352 moxeT 6bITb CBA3aH C BHELUHUMW YCTPONCTBaAMU Yepes
nHTepgenc RS-485 (onuwms). bonee nogpobHo cm. puc. 117 n
pasgen 8.8.2 GENIbus.

CBS3b OCYLLECTBMNAETCA B COOTBETCTBAM C NPOTOKOOM LLUUHbI
cBa3u Grundfos, GENIbus, n no3BonsieT KOHTaKTUpOBaTb C
cucTemMon gucnetyepusaunm NHXeHepHoro obopyaoBaHus
30aHUSA NN JPYron BHELWHEN CUCTEMON ynpaBreHus.

Pabouune napameTpbl, Takue Kak ycTaHOBNEHHOE 3Ha4YeHue 1
pexum paboTbl, MOXXHO YCTAaHOBUTb MOCPEACTBOM CUrHarna LUnHbI
cBa3n. Kpome Ttoro, ¢ CU 352 MOXHO cUMTbIBaTb COCTOSIHNE
Ba)XHbIX NapamMeTpoB, TakMxX Kak pakTnyeckoe 3Ha4eHne n
BXOAHAasi MOLUHOCTb, @ Takke UHAMKALNN TEXHUYECKUX
HeuncnpasBHOCTEN.

[nsa nonyvyeHus [ononHUTENbHOM MHopmaunn obpalantecs B
Grundfos.

[Onana3oH HacTpPOWnKu

Homep moxeT ObiTb yCTaHOBMNEH B Anana3oHe oT 1 go 64.
HacTpoika yepe3 naHenb ynpaBneHus

* Hactponkn > ®dyHkuum CU 352 > Homep wuHbl GENIbus.
3aBopckas HacTpomka

Homep He ycTaHOBNEH.

8.7.64 CocTtosiHue nporp. obecn-a (4.5.9)

Puc. 116 CocTosHue nporp. obecn-s

OnucaHue

[laHHOe OKHO OoTOGpaxkaeT COCTOSAHNE MPOrPamMMHOrO
obecneyveHus, yctaHoBneHHoro B CU 352. Kpome Tor0,
oTobpakaeTcsa koA BepCUM 1 Homepa NPOoAYKTOB
KOHMUIypaumnoHHbIX dannos (.gsc), nepeaaBaeMbIX B
YyCTPONCTBO. Takxe MOXHO O6GHOBUTL BEPCUIO MPOrpaMMHOro
obecneyeHns. [1na nony4yeHns AONOMHUTENBHOW MHOPMaL K
obpawanteck B Grundfos.
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8.8 MNepenpaya gaHHbIX

CU 352 nmeeT cooTBeTCTBYOLWEe 06opyaoBaHue (Hanpumep,
KomnbloTep), obecnevmBaioLee coefUHEHNE C BHELLHNUMU
ycTponcTBamu yepe3 BHelwHUA GENIbus nnu nokanbHyto ceTb
Ethernet .

= =

NHTepdenc
LUmosv cBs3u Grundfos /
TpeTben clu o Internet
CTOPOHbI
Intranet
oL T BHewwHuit
BHeLuH1E NOAKIIoYeHUS Mopynbe GENIbus
yepes GENIbus (onums)
MoagkntoyeHne
Ethernet

TMO5 3235 1012

Puc. 117MNepenaya gaHHbIX Yepes BHelwHee coeanHeHne GENIbus n nokanbHyto ceTb

8.8.1 Ethernet

Ethernet - cambili lWUMpOKO ucnonb3yembivi cTaHAapT CO3AaHNS
nokanbHon cetn (LAN). CtaHgapTnsaums 4aHHOW TEXHOMorum
npvBena K paspaboTke camblx NPOCTbIX U AeLEBbIX CNOCO60B
YCTaHOBIEHNS CBA3M C ANEKTPOHHBLIMY YCTPONCTBAMM, Hanpumep,
Mexay KoMMnbloTepamu unv Mexay KomnboTepamu u brnokamm
ynpaBneHus.

Web-cepep CU 352 naét BO3MOXHOCTb COEAMHUTbL KOMMbIOTEP C
CU 352 yepes Ethernet. Monb3oBaTenbckunin MHTEPAENC MOXHO
akcnoptupoBatb 3 CU 352 B komnbloTep Tak, 4tobel CU 352, a,
crnepoBaTenbHO, U YCTaHOBKY MOXHO ObIfI0 KOHTPONMPOBaTh 1
perynvpoBaTtb U3BHE.

Grundfos pekomeHayeT 3aWwmnTNTL coegmHerne ¢ CU
352 B COOTBETCTBUM C MECTHbIMU TpeboBaHUSMHK

TexXHuKkn 6esonacHoOCTK Nocne KoHcynsTauum ¢
CUCTEMHbBIM aAMUHUCTPATOPOM.

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

B kayecTBe anbTepHaTtuBbl IP-agpeca, ycTaHOBNEHHOTO Ha
3aBoAe, MOXHO UCMOMb30BaTb AUHAMUYECKOE NPUCBOEHUE
IP-agpeca. 3T1o MOXHO caenaTb nocpencTeom akTusaumm DHCP
(Dynamic Host Configuration Protocol) HenocpencTBeHHo B

CU 352 unu yepe3 web-cepsep. Cm. npumep Ha puc. 118.

- Ethernet

Tk Ethernet-naponk H:

Puc. 118lpumep HacTponku Ethernet
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[Ona gpuHamudeckoro npuceoeHus IP-agpeca 6noky CU 352
Heobxoanum DHCP-cepBep B cetn. DHCP-cepBep Ha3HavaeT
Homepa |IP-agpecoB aneKTPOHHbIM YCTPOWCTBaM M CneauT 3a
Tem, 4Tobbl ABa YCTPOWCTBA HE NOMYYUNN OAMH U TOT Xe
IP-agpec.

Onsa coeguHeHns ¢ web-cepsepom CU 352 ncnonb3yetca
cTaHAaapTHbIv Internet-6payaep.

Ecnu BbI X0TUTE ucnonb3oBaTth 3aBoackon |IP-agpec, B JaHHOM
OKHe He TpebyeTcsa HuKaknux nameHeHun. OTkponTe Internet-
6paysep u BBegute IP-agpec CU 352.

[ns anHamMm4eckoro NpMcBoeHMst HeobxoanMo akTMBMPOBaTL
dyHKuMio Bbibpas "VMicnonb3osate DHCP" n Haxas [ok].

[anoyka nokasbiBaeT, 4TO PYHKLUSA BbIOpaHa.

Otkponte Internet-6paysep n BBeante nvs xocta CU 352 Bmecto
IP-agpeca. Internet-6pay3ep nonbiTaeTcs yCTaHOBUTbL CBA3b C
CU 352. MIMa xocTa YnTaerca B OKHE, HO U3MEHWUTb €ro MOXHO
TONbKO hannom ¢ paclumpeHneM .gsc (KOHUrypaumoHHbIM
cannom) unm Yyepes web-cepsep. CmoTpute MameHeHue
Hacmpoek cemu Ha cTp. 61.

Y106kl npumeHnts DHCP, HeobxoamMMo nms xocTa.

3T0 nepBoe OKHO, KOTOPOE MOSIBMSIETCS, KOr4a ycTaHaBnmMBaeTcs
cesA3b ¢ CU 352.

EXm— i
[ =]
. = 3| Dwwch recie Pt o e b 2
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T — IE)
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R taz s
Rk WC
Uiwhe [
Vet [
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TMO3 2048 3505
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Puc. 119CoeaunHeHne ¢ CU 352



3aBoackas HacTpomka N3meHeHne HacTpoek ceTn

Mms nonb3oBaTtensa: admin Korga yctaHoBneHa cBsi3b ¢ web-cepsepom CU 352, moxHO
Mapons: admin MEHATb HaCTPOMKUN CEeTH.

Kak Tonbko nMsa nonb3oBaTens v naponb OyayT BBeAEHbI, B
CU 352 3anyctuTcs nporpammHoe npunoxeHue Java Runtime
Environment, npn ycnosun, 4To OHO yCTaHOBMNEHO Ha
COOTBETCTBYIOLLEM KOMMbloTepe. Ecnn nporpamma He | crunpros M
YCTaHOBIIEHA, HO KOMMNbIOTEP MOAKITIOYEH K Internet, ncnoneayire

CCbINIKY Ha 3KpaHe, 4Tobbl 3arpy3nTb U YCTAaHOBUTb NPUNOXEHUE % st

Java Runtime Environment. o

D I oyt
[ ket
Ietrana A

st wazum

Brmim: amamams
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oot [ o ation
B vt "
Vet [ERLACFOE WP
B = = T e A e ot ¥ e sl
ey [
| o
W o
v
el
o
v
o
N
]
'e]
=1 =
3 ] T Bl [
(=2}
§ Puc. 12213meHeHne HacTpoek cetn
8
B e —— g 1. Haxwmwute [>Network admin].
Puc. 1200kHO € cCbINKOWN Ha NpUnoXxeHne JavaScript® 2. Beeante nsmeHeHus.
3. YT0Obl NPUHATL N3MEHEHWUS], HAXMUTEe [Submit].
Mpwunoxexun va Runtime Environment akcnopTtupyet
punoxe eJaei u e Environment skcnopTupye CmeHa napons
nonb3oBaTenbckuin nHtepdeic CU 352 (Bkno4vas okHO u
paboyyto NnaHenb) Ha aKpaH KomnbloTepa. Tenepb MOXHO
koHTponumposaTtb CU 352 1 ynpaBnaTb UM € KOMMbioTepa.
ol -
1 Tl chovae pasmord
Change the pasewond for MPC wabpaes fans
fra— wimn
P ancsennd:
Farting rowmr: —
Haw pasworct  —
et s pammwir: |
N y [Xe}
8 M T 8
-~ 5]
3 o
S &
- 38 3
i i v R = - s
= ST [ 7] =
Puc. 121HacTtpoinku cetn Puc. 123CwmeHa napons

1. Haxwmwute [Change password].
2. BBepguTe HOBbIN Naporb.
3. YT06BI aKTMBMpPOBATL HOBLIN Naposb, HaxXMuTe [Submit].

8.8.2 GENIbus

C nomouwybto mogynst GENIbus, moHTupyemoro B CU 352, moxHO
YCTaHOBUTb CBA3b MeXAy YCTAHOBKON U BHELLHEN CeTbIO.

3Ty CBA3b MOXHO CO34aTb C NOMOLLIO CETU, OCHOBaHHOW Ha
GENIbus, nnu cetu, ocHoOBaHHOW Ha ApyromMm CETEBOM NPOTOKOIE,
Yyepes wno3. CMoTpute npumMepsbl Ha puc. 117. [lononHUTenbHY0
MHPOPMALIMIO MOXHO NONyYnTb B KomnaHuu Grundfos.

LLinto3om moxeT 6bITb MHTepdenc ceaan Grundfos CIU nnum wnio3
TpeTbel CTopoHbl. [NogpobHyto nHdopmaumio no ClU MoxHO
HavTn B WebCAPS nnu nonyunts B Grundfos.
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9. NMNapameTpbl M3MepeHUusa

9.1 Tunbl AaTYUKOB

[atyunku Tex TMnoBs, KoTopble YKa3aHbl B Tabnuue HWxe, MOXHO
ncnonb3oBaTtb Ana M3MepeHI/IVI B cucteme.

£ OO0

17 11 16 14
CokpallueHHoe @ @ ﬂ @
OaTtumk -
HanMeHoBaHue ‘ 10
DPT [aTuuk nepenaga oasneHus 6 @ @ @ 13 @ @ 3
DTT [aTuuk nepenaga TemnepaTyp P 7 |12
FT Oatuumk pacxoga
LT [aTyvk ypoBHS Puc. 1250T1onnexune n oxnaxageHue, HacoCbl B HAaNOpHOM
PT [atunk gaBnexHus Tpybonposoae
TT [atunk TemnepaTypbl

1

9.2 Cnucok napameTpoB @

B Tabnuue Hike nokasaHo, Kakne N3MepeHHbIe 3HaYeHNss MOXeT 14 7 5 16 12113
nony4atb CU 352 no csonm aHanorosbiM Bxogam. Ha pucyHkax ¢ @ 16 @ @ @ @ @ 3
124 no 127 nokasaHo, rae 371 3Ha4eHUss MOryT BblTb U3MEPEHDI. ? @ . 5 GP 0
Homep MapameTp _@_

I
|
Y

1 Pacxon _@_ 17
2 [aBneHne HarHeTaHus
3 Mepenan gaBneHns, BHELHWIA —@—
4 [aBneHue Ha Bxoae
5 lMepenag gaBneHus B Hacoce
Puc. 126 0TonneHue n oxnaxageHue, Hacocbl B 06paTHOM
6 lMepenan naBneHus Ha Bxoae
Tpy6onpoBoae
7 Mepenap naBneHnsa Ha BbIXoae
8 YpoBeHb B 6ake, CTOpOHa HarHeTaHus 9 8
9 YpoBeHb B 6ake, CTOpoHa BcacbiBaHUS
10 TemnepaTtypa B obpatHom Tpyb6onposoge, | F-____ I = e ) S i
BHewHda | EIIZC r- ______ r-
1" Temnepatypa B HanopHom Tpy6onpoBoae
12 Temnepatypa B obpaTtHom Tpybonposoae | o )
13 Mepenag Temneparyp
14 BHelHee naBnexHune Puc. 127KoHTponb ypoBHs
15 Series 2000, nepenag gaBneHus
16 Series 2000, pacxog
17 [aBneHne B cucteme

He nokasaHo Temnepatypa okpyxatowen cpeabl *

He nokasaHo 0-100 % curHan **

*

TemnepaTypa oKpyxatoLen cpeabl - 370, kak NpaBuro,
Temnepartypa B nomMmeLleHuun, rae Haxogutcs Control MPC.

** CurHan 0-100 % OT BHeLUHero KoHTponmnepa.
OT0 MOXeT 6bITb, kK Npumepy, curHan 0-10 B.

TMO3 8823 3507

Puc. 124T1oBbiWleHne gaBneHus
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10. O6HapyXeHue u ycTtpaHeHue
HeucnpaBHOCTEN

MpeaynpexaeHve

lMepen Hayanom nomcka HemcnpaBHOCTEN
06s3aTenbHO OTKIYMTE YCTaHOBKY OT 3NEKTPoCceTU
Kak MMHMUMYM 3a 5 MUHYT J0 3T0ro. Y6eamtecs, 4to
crnyyalHoe BKITIOYEHWEe 3reKTPONUTaHNS UCKITIOYEHO.

HeucnpaBHOCTb BoamoxHas npuyumHa

YcTpaHeHue HeucnpaBHOCTU

OcHOBHOW AaTyumk HeuncnpaBeH.

3aMeHnTb aaTyuK.
Latynku ¢ BbixogHbIMK curHanamm 0-20 mMA unun
4-20 MA KOHTPONUPYIOTCS YCTaHOBKOW.

PaspbIiB Unu KOpoTKoe 3aMblkaHune kabens.

MOYMHUTL MNK 3ameHnTb kabenb.

HeT nogayun anekTponuTaHus.
YcTaHoBKa ocTaHoOBUIIacb U He

[MoAKMYNTE NCTOYHUK NUTAHWUS.

nepesanyckaercs. Brnok CU 352 HencnpaBseH.

O6paTtutech B komnaHuto Grundfos.

HeT nogaumn SNEKTPONNTaHUA.

MoaKNYNTL UCTOUYHUK NMUTAHUS.

[MaBHbIV BbIKMOYATENb OTKITHOYEH.

BkntounTb rmaBHbIf BbIKMOYaTENb.

[MaBHbIN BbIKMOYATENb HENCTIPABEH.

3aMeHNUTb rMaBHbIN BbIKMoYaTenb.

CpaboTana 3awuta asuratens.

O6paTtutech B komnaHuto Grundfos.
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11. TexHu4YecKkoe obcnyXMBaHue

MpeaynpexaeHve

Mepen Havyanom paboT ybeantecb B TOM, 4YTO
YCTPOWCTBO OTKITHOYEHO OT CETU INEKTPONUTAHUS.

CnepyeT 3anepeTb KPbILLIKY pacnpenenuTenbHoro
wuTa, 4Tobbl NPEAOTBPATUTL CryvaiHoe BKIOYEHNe

ANEKTPONUTAHNA.

11.1 CU 352

Bnok ynpaenexusa CU 352 He TpebyeT TEXHWYECKOro
obcnyxmBaHusa. HeobxoaMMo COXpaHsiTb €ro B YACTOM U CyXOM
BMAe, a Takke NpefoxpaHaTb OT BO3OAENCTBUS NPAMbIX
conHeyHbIx nyyen. O TemnepaType OKpyxatllen cpedbl CM. B
pasgene 13. TexHu4yeckue OaHHbIe.

12. OcTtaHOB HacocHou yctaHoBku lMoarotToBka K

XpaHeHuIo

,D,J'Iﬂ BblBO4a CUCTEMbI U3 3KCNNyaTauuu cnenyet BblKIMYUTb

rnaBHbIN BblKIlOYaTenNb.

MpeaynpexaeHue

MpoBOAHWKM Nepeq rmaBHbIM BbikIoYaTenem Bcé
eLL€ noA HanpsKeHneM.

Cnepyert 3anepeTb KpbILWKY pacnpeaenmTenbHoro
wnTa, 4Tobbl NPEAOTBPATUTL CrlyYaHOe BKNIOYEeHUe

ANeKTponnTaHua.

13. TexHn4yeckmne gaHHble

13.1 TemnepaTypa

TemnepaTypa okpyxatowien cpegbl: ot 0 °C go +40 °C

13.2 OTHOCUTenbHas BNaXXHOCTb

Makc. OTHOCUTENBHOCTL BraxHocTb: 95 %

14. aHHbIe 3aneKkTpoob6opyaoBaHuUA

Hanp;m(el-wle nuTaHusA

CM. bmpmeHHyto Tabnuuky yCTaHOBKM.

MnaBkui npegoxpaHuTenb

Cwm. CXeMy 3NeKTpnU4eCcKux coeVHEHUN, nocTtasndaemMyto C

YCTaHOBKOW.

LindpoBble Bxoabl

HanpsixeHvne pasomkHyToW uenu: 24 B nocTostHHOro Toka

Tok Npv 3aMblkaHUN Lenu:

YacToTHbIN AnanasoH:

5wmA, DC
0-4 Ty

Ha Bce undposble BXoAbl MOAAETCH MOHUXKEHHOE

Ykasanve | HanpsXxeHue and nosbllUeHNd 3J'IeKTpO6e3OI'IaCHOCTVI

(PELV).

AHanoroBble BXxoAabl

Tok Ha BXO4e W HanpshkeHue:

Honyck:

TOYHOCTb NPW MNOBTOPHbLIX
N3MepeHnax:

BxogHoe conpoTuenexHue, Tok:

BxogHoe conpoTuenexue,
HanpsbkeHne, CU 352:

BxogHoe conpoTuenexue,
HanpsibkeHue, 10 351:

MuTaHue pgatuuka:

0-20 MA
4-20 A
0-10 B

+ 3,3 % OT NONHON LWKanbl
+ 1% OT NONHOW LUKanbI
<250Q

50 kQ + 10 %

>50kOm =10 %

24 B, makc. 50 MA, 3awmTa
OT KOPOTKOrO 3aMblKaHusi

Ha Bce aHanorosble BXoAbl NOAAETCH MOHUXKXEHHOE

Hanps>XeHne And noBbllUeHnA 3J'IeKTp06930naCHOCTI/I

(PELV).
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LUundpoBbie Bbixoabl (penenHbie BbIXOAbl)

MakcumanbHas Harpy3ka 240 B nepemeHHoro Toka, 2 A
KOHTaKTa:

MwuH. Harpy3ka koHTakTa: 5 B noctosiHHoro Toka, 10 MA

Bce umdpoBble BbIXOAbl ABNAIOTCSA KOHTaKTaMu pene ¢ HyneBbIM
noTeHyuanom.

HekoTopble Bbixoabl umetoT obuyto knemmy C.

Bonee nogpo6Ho cmoTpuTe CXeMy 3NeKTpU4eCKux

COEANHEHUI, NOCTABMNSIEMYIO C YCTaHOBKOW.

Bxoabl gatunka PTC/TepmoBbIkntoyaTens

Ons patunkoB PTC B cootBeTcTBUM ¢ DIN 44082. MoryT 6bITb
Takxe noacoeanHeHbl TEPMOBLIKITIOYATENN.

HanpsikeHne pasomkHyToW Lenu: 12 B noctosiHHoro Toka = 15 %

Tok npn 3amMblkaHuUu uenu:

Bxoabl gatunkos PTC nzonupoBaHbl OT Apyrux
BXOJOB U BbIXOA0B YCTAHOBKM.

2,6 MA, NOCTOSIHHbIN TOK

15. TexHn4yeckas QOKyMeHTaLus

[ononHuTenbHy TEXHUYECKyo AokymeHTaumo Ha Control MPC
1 Hacocbl, perynvpyemble Control MPC, MOXHO HanTu B
WebCAPS Ha cante www.grundfos.ru.

16. YTnnusaumsa orxogoB

OCHOBHbIM Kputepuem npegenbHoro COCToAHUA ABnAaeTcaA:

1. OTKa3 O4HOWM UITN HECKOMbKNX COCTaBHbIX YacTen, PEMOHT Unn
3aMeHa KOTOpbIX HEe NpeayCMOTPEHbI;

2. yBenuyeHue 3atpaT Ha PEMOHT U TeXHUYecKoe
obcnyxumBaHue, NpuBoAsiLLEe K 3KOHOMUYECKON
HeLlenecoobpa3HOCTU aKcnnyaTauum.

[aHHoe n3genue, a Takxe y3nbl n getann gOoNXHbl CO6MpaTbCH n
yTUnm3npoBsaTtbCA B COOTBETCTBUMU C Tpe60BaHVIﬂMI/I MeCTHOro
3aKkoHogaTenbcTBa B 061acTy 3Kkonoruu.

17. NapaHTuUM nsrotoBuTensa

CneunanbHoe npuMmedaHune ans Poccunckon ®egepaunn:
Cpok cnyx6bbl 06opygoBaHusa coctasnsiet 10 net.
MpeanpusiTue-n3roToBUTENbD:

KoHuepH "GRUNDFOS Holding A/S"*
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, OJaHus

* TOYHasi cTpaHa U3roToBMNeHUsi ykasaHa Ha (PUPMeEHHOM
Tabnuuke.

Mo Bcem Bonpocam Ha Tepputopun PP npocum obpaiiatbes:

000 "MpyHadoc"

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

TenedoH +7 (495) 737-30-00

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

Ha Bce o6opyaoBaHve npeanpuaTUe-u3roToBnTenb
npepocTaBnsaeT rapaHTuio 24 mecsua co AHA npogaxu. Mpu
npogaxe obopyaoBaHus, nokynaTento BbigaeTcs [apaHTUNHbIN
TanoH. YCnoBus BbINOMHEHNS rapaHTUHbIX 0653aTenbCTB CM.
B MapaHTuitHOM TanoHe.

YcnoBus nopgaum peKnamauMﬁ

Peknamauuun nopatotca B CepBucHbIi LeHTp Grundfos (agpeca
yKasaHbl B [apaHTMINHOM TanoHe), npu 3ToM Heobxoaumo
npefocTaBuUTb NPaBUNbHO 3aNOfNHEHHbIN [apaHTUAHBIN TamnoH.

B03MOXHbI TEXHUYECKME N3MEHEHUS.



[eknapaumsa o cooTBeTCTBUM

GB: EU declaration of conformity

We, Grundfos, declare under our sole responsibility that the products
Control MPC to which the declaration below relates, are in conformity
with the Council Directives listed below on the approximation of the laws
of the EU member states.

BG: Oeknapauusa 3a cboTBeTcTBME Ha EC

Hwne, dbupma Grundfos, 3asaBaBame ¢ NbnHa OTTOBOPHOCT, Ye NPOAYKTUTE
Control MPC 3a kouTo ce oTHacsi HacTosLwaTa Ageknapauusi, oTroBapsit
Ha cnefgHuTe AMpekTMBM Ha CbBeTa 3a yeAHaKkBsiBaHe Ha NpaBHUTE
pasnopenbu Ha AbpxaBuTe-yneHkun Ha EC.

CZ: Prohlaseni o shodé EU

My firma Grundfos prohlaSujeme na svou plnou odpovédnost, Ze vyrobky
Control MPC na které se toto prohlaseni vztahuje, jsou v souladu s nize
uvedenymi ustanovenimi smérnice Rady pro sblizeni pravnich predpist
¢lenskych statl Evropského spolecenstvi.

DE: EU-Konformitéitserklarung

Wir, Grundfos, erklaren in alleiniger Verantwortung, dass die Produkte
Control MPC auf die sich diese Erklarung beziehen, mit den folgenden
Richtlinien des Rates zur Angleichung der Rechtsvorschriften der
EU-Mitgliedsstaaten lbereinstimmen.

DK: EU-overensstemmelseserklaering

Vi, Grundfos, erklaerer under ansvar at produkterne Control MPC som
erklaeringen nedenfor omhandler, er i overensstemmelse med Radets
direktiver der er naevnt nedenfor, om indbyrdes tilnarmelse til
EU-medlemsstaternes lovgivning.

EE: EUvastavusdeklaratsioon

Meie, Grundfos, kinnitame ja kanname ainuisikulist vastutust selle eest,
et toode Control MPC mille kohta all olev deklaratsioon kaib, on
kooskdlas Néukogu Direktiividega, mis on nimetatud all pool vastavalt
vastuvéetud digusaktidele iihtlustamise kohta EU liikmesriikides.

ES: Declaracion de conformidad de la UE

Grundfos declara, bajo su exclusiva responsabilidad, que los productos
Control MPC a los que hace referencia la siguiente declaracién cumplen
lo establecido por las siguientes Directivas del Consejo sobre la
aproximacion de las legislaciones de los Estados miembros de la UE.

Fl: EU-vaatimustenmukaisuusvakuutus

Grundfos vakuuttaa omalla vastuullaan, etta tuotteet Control MPC joita
tama vakuutus koskee, ovat EU:n jasenvaltioiden lainsdadannén
lahentadmiseen tahtédavien Euroopan neuvoston direktiivien vaatimusten
mukaisia seuraavasti.

FR: Déclaration de conformité UE

Nous, Grundfos, déclarons sous notre seule responsabilité, que les
produits Control MPC auxquels se réfere cette déclaration, sont
conformes aux Directives du Conseil concernant le rapprochement des
législations des Etats membres UE relatives aux normes énoncées
ci-dessous.

GR: AQAwon cuppépewong EE

Epeig, n Grundfos, dnAwvoupe pe atmrokAEIOTIKA SIKR pag euddvn 611 Ta
Trpoidvta Control MPC oTa otroia ava@épeTal n TTapakaTtw diAwan,
GUUPOPPUWVOVTAI PE TIG TTApaKkaTw Odnyieg Tou ZupBouhiou Trepi
TIPOCEYYIONG TWV VOUOBEDIWY TWV KPpaTwy HeAwv Tng EE.

HR: EU deklaracija sukladnosti

Mi, Grundfos, izjavljujemo s punom odgovorno$éu da su proizvodi
Control MPC na koja se izjava odnosi u nastavku, u skladu s direktivama
Vije¢a dolje navedene o uskladivanju zakona drzava ¢lanica EU-a.

HU: EU megfelel6ségi nyilatkozat

Mi, a Grundfos vallalat, teljes felel6sséggel kijelentjiik, hogy a(z) Control
MPC termékek, amelyre az alabbi nyilatkozat vonatkozik, megfelelnek az
Eurépai Unié tagallamainak jogi iranyelveit 6sszehangolé tanacs alabbi
el6irasainak.

IT: Dichiarazione di conformita UE

Grundfos dichiara sotto la sua esclusiva responsabilita che i prodotti
Control MPC ai quale si riferisce questa dichiarazione, sono conformi alle
seguenti direttive del Consiglio riguardanti il riavvicinamento delle
legislazioni degli Stati membri UE.

LT: ES atitikties deklaracija

Mes, Grundfos, su visa atsakomybe pareiSkiame, kad produktai Control
MPC kuriems skirta $i deklaracija, atitinka Zemiau nurodytas Tarybos
Direktyvas dél ES Saliy nariy jstatymy suderinimo.

LV: ES atbilstibas deklaracija

Sabiedriba Grundfos ar pilnu atbildibu pazino, ka produkti Control MPC
uz kuru attiecas talak redzama deklaracija, atbilst talak noraditajam
Padomes direktivam par ES dalibvalstu normativo aktu tuvinasanu.

NL: EU-conformiteitsverklaring

Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat de
producten Control MPC waarop de onderstaande verklaring betrekking
heeft, in overeenstemming zijn met de onderstaande Richtlijnen van de
Raad inzake de onderlinge aanpassing van de wetgeving van de
EU-lidstaten.

PL: Deklaracja zgodnosci UE

My, Grundfos, o$wiadczamy z petng odpowiedzialnos$cia, ze nasze
produkty Control MPC ktérych deklaracja niniejsza dotyczy, sg zgodne
z nastepujgcymi dyrektywami Rady w sprawie zblizenia przepiséw
prawnych panstw cztonkowskich.

PT: Declaragao de conformidade UE

A Grundfos declara sob sua Unica responsabilidade que os produtos
Control MPC aos quais diz respeito a declaragdo abaixo, estdo em
conformidade com as Directivas do Conselho sobre a aproximagao das
legislagdes dos Estados Membros da UE.

RO: Declaratia de conformitate UE

Noi Grundfos declaram pe propria raspundere ca produsele Control MPC
la care se refera aceasta declaratie, sunt in conformitate cu Directivele
de Consiliu specificate mai jos privind armonizarea legilor statelor
membre UE.

RS: Deklaracija o uskladenosti EU

Mi, kompanija Grundfos, izjavljujemo pod punom vlastitom odgovornos¢u
da je proizvod Control MPC na koji se odnosi deklaracija ispod, u skladu
sa dole prikazanim direktivama Saveta za uskladivanje zakona drzava
¢lanica EU.

RU: Oeknapauus o cooTBeTCTBUM HOpmam EC

Mel, komnaHus Grundfos, co Bceil OTBETCTBEHHOCTbLIO 3aABMSiEM, YTO
nagenus Control MPC K KOTOPbIM OTHOCUTCS HUXenpuBeaEHHas
Oeknapauusi, COOTBETCTBYIOT HuxkenpuseaéHHeiM OupekTrBam CoBeTa
EBpocot03a 0 TOXXAeCTBEHHOCTM 3akOHOB CTpaH-uneHoB EC.

SE: EU-forsakran om overensstammelse

Vi, Grundfos, férsékrar under ansvar att produkterna Control MPC som
omfattas av nedanstaende forsdkran, ar i 6verensstammelse med de
radsdirektiv om inbérdes narmande till EU-medlemsstaternas lagstiftning
som listas nedan.

Sl: Izjava o skladnosti EU

V Grundfosu s polno odgovornostjo izjavljamo, da je izdelek Control MPC
na katerega se spodnja izjava nanasa, v skladu s spodnjimi direktivami
Sveta o priblizevanju zakonodaje za izena¢evanje pravnih predpisov
drzav ¢lanic EU.

SK: ES vyhlasenie o zhode

My, spolo¢nost Grundfos, vyhlasujeme na svoju pInu zodpovednost, Ze
produkty Control MPC na ktoré sa vyhlasenie uvedené nizSie vztahuje,
su v sulade s ustanoveniami nizSie uvedenych smernic Rady pre
zbliZzenie pravnych predpisov &lenskych $tatov EU.

TR: AB uygunluk bildirgesi

Grundfos olarak, asagidaki bildirim konusu olan Control MPC irinlerinin,
AB Uye iilkelerinin direktiflerinin yakinlastiriimasiyla ilgili durumun
asagidaki Konsey Direktifleriyle uyumlu oldugunu ve bununla ilgili olarak
tim sorumlulugun bize ait oldugunu beyan ederiz.

UA: [leknapauia BignoBigHocTi anpektusam EU

Mwu, komnaHia Grundfos, nig Hawy ogHoOCIGHY BianoBiaanbHICTL
3asBnsiemo, Wwo Bnpobu Control MPC o sikux BigHOCUTbCS
HWXYeHaBedeHa Aeknapadis, BignosigaTe gupektusam EU,
nepeniyeHnM HmxYe, LLoA0 TOTOXHOCTI 3aKOHIB KpaiH-uneHis €C.

CN: R FH
B, B2LE  ERNGLSIRFEFAESR , 7R Control MPC , BIZAH
R 20, BMEEERAEAEET BN UTEE LS.

JP:EU BREFE
Grundfos l&. TOEEDTIC. Control MPC ®&E A" EU BEEOER
ICBETD, UTOFBRLESICEALTWVWREEETLET,

KO:euOoomo o0
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BS: Izjava o uskladenosti EU

Mi, kompanija Grundfos, izjavljujemo pod vlastitom odgovornos¢u da je
proizvod Control MPC na koji se odnosi izjava ispod, u skladu sa nize
prikazanim direktivama Vije¢a o uskladivanju zakona drzava ¢lanica EU.
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ID: Deklarasi kesesuaian Uni Eropa

Kami, Grundfos, menyatakan dengan tanggung jawab kami sendiri
bahwa produk Control MPC yang berkaitan dengan pernyataan ini,
sesuai dengan Petunjuk Dewan berikut ini serta sedapat mungkin sesuai
dengan hukum negara-negara anggota Uni Eropa.

KZ: CankecTik xxoHiHgeri EO peknapauusachl

bi3, Grundfos, EO mywe enaepiHiH 3aHaapbiHa XakblH TOMeHAe
kepceTinreH KeHec AnpekTnBanapbiHa collkec ToeMeHAEr AeknapaunsFa
kaTbicTbl Control MPC eHimaepi 6i3aiH xeke >xxayankepLuinirimiaae ekeHiH
Manimaenmis.

MK: Oeknapauuja 3a coobpa3sHocT Ha EY

Hwe, Grundfos, nsjasysame nog LenocHa o4roBOpHOCT Aeka
npoussogute Control MPC Ha kou ce ogHecyBa fonyHaBegeHarta
Aeknapaumja, ce BO COrnacHoCT Co oBWe AnpekTnan Ha CoBeToT 3a
npubnuxyBake Ha 3aKOHUTE Ha 3eMjUTe-4neHku Ha EY.

MY: Perisytiharan keakuran EU

Kami, Grundfos, mengisytiharkan di bawah tanggungjawab kami
semata-mata bahawa produk Control MPC yang berkaitan dengan
perisytiharan di bawah, akur dengan Perintah Majlis yang disenaraikan di
bawabh ini tentang penghampiran undang-undang negara ahli EU.

NO: EUs samsvarsarklaering

Vi, Grundfos, erkleerer under vart eneansvar at produktene Control MPC
som denne erkleeringen gjelder, er i samsvar med styrets direktiver om
tilneerming av forordninger i EU-landene.

EU i-ilha 4 -8 :AR

Control c—siall gl A il L5 (aiaiay (bS53 (i &
Dl il g i) il dae Gl 6 el ), B L agr pa a0 Ul (MPC
ic seadll elcacl Ja W il g 8w El) g sl al 5, K3

(EU) s ¥) sailas 553

TH: ddssniFaudanndasniuninsgiu EU

1 lunnwasus¥n Grundfos
wadsemdnaldanusuRaaaysadisiusdiiiayifiariandndost Control
MPC FafgdasiudArlsznieil .
fnudaandaviusudouddininsignisaiuanivavdniisrgniidiua
Mlszunaeiungruiseavisiitudungn EU

TW: EU &1 55
EMERARMK —WEE  LRARNUTEAMBZ Control MPC &
%, BATHEL EU @8R HEIES.

VI: Tuyén bé tuan tha EU

Chung‘téi, Grundfps, tuyén bd trong pham vi tr’éch nhiém duy nhét clia
minh rang san pham Control MPC ma tuyén bo dwoi day co lién quan
tuan thu cac Chi thj H6i dong sau vé viéc ap dung luat phap clia cac
nwéc thanh vién EU.

AL: Deklara e konformitetit té BE

Ne, Grundfos, deklarojmé vetém nén pérgjegjésiné toné se produktet
Control MPC me té cilat lidhet kjo deklaraté, jané né pajtueshméri me
direktivat e Késhillit té renditura mé poshté pér pérafrimin e ligjeve té
shteteve anétare té BE-sé.
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This EU declaration of conformity is only valid when published as part of
the Grundfos safety instructions (publication number 98288802 0516).

Bjerringbro, 17/11/2015

Lol

Svend Aage Kaae
Director
Grundfos Holding A/S
Poul Due Jensens Vej 7
8850 Bjerringbro, Denmark

Person authorised to compile the technical file and
empowered to sign the EU declaration of conformity.



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.
10F The Hub, No. 33 Suhong Road
Minhang District

Shanghai 201106

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
Trukkikuja 1

FI-01360 Vantaa

Phone: +358-(0) 207 889 500
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

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

Graha Intirub Lt. 2 & 3

Jin. Cililitan Besar No.454. Makasar,
Jakarta Timur

ID-Jakarta 13650

Phone: +62 21-469-51900

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.l.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
1-2-3, Shin-Miyakoda, Kita-ku,
Hamamatsu

431-2103 Japan

Phone: +81 53 428 4760
Telefax: +81 53 428 5005

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 0.0.
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 Roménia 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 IpyHadoc Poccus

109544, r. Mocksa, yn. lWkonbHas, 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 LJUBLJANA, d.o.o.
Leskoskova 9e, 1122 Ljubljana
Phone: +386 (0) 1 568 06 10
Telefax: +386 (0)1 568 06 19
E-mail: tehnika-si@grundfos.com

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 (Lunnagardsgatan 6)
431 24 MélIndal

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 Bolgesi

Ihsan 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
CronuyHe 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 01.07.2016

KomnaHum Grundfos
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