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1 O6LmMe nonoxeHus

1 O6wme nonoxeHus

1.1 OCHOBHbIE NONOXEHUSA

[aHHoe JononHUTENBbHOE PYKOBOACTBO MO 3KCNyaTalmMmM OTHOCUTCS K TUNopsaay v
NCNOJTHEHUIO, YKa3aHHOMY Ha obnoxke.

[ononHutensHoe pyKOBOACTBO MO 3KCMnyaTauumn SBMsieTcs AONOMHEHWEM K PYKOBOACTBY
no aKcnnyaTayMu/MoHTaxy TMnopsiaa U UCNONHEHUS!, yKa3aHHOro Ha 0broxKe.

[Mpn oTCyTCTBMM COOTBETCTBYIOLLErO PYKOBOACTBA MO SKCNnyaTauum/MOHTaxXy ero MOXHo
3akasaTtb B komnaHun KSB.

1.2 LUeneBas rpynna

Llenesas rpynna AaHHOro AONOMHWUTENBHOrO PYKOBOACTBA MO JKCMyaTaumm - 3o
cneunanncTbl ¢ TEXHUYECKMM 06pa3oBaHmeM.

1.3 ConyTcTBylowas AOKYMeHTauums

ConyTcTBytoLas JOKYMEHTaums yka3aHa B COOTBETCTBYHOLLEM PYKOBOACTBE MO
JKCNnyaTaumn/MOoHTaxy.
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2 besonacHocTb

2 Be3onacHocTb

2.1 O6wwme ykasanus

[JlononHuTenbHoe PyKOBOACTBO MO 3KCMyaTauum CoaepXUT AONONHUTENbHYO
nHpopmaumio. OCHOBHbIE ykasaHWsl Mo MOHTaxXKy, SKCMiyaTauum U pEMOHTY, KOTopble
HeobxoaumMo cobntoaaTh Bo UsbexaHue TpaBMUPOBaHUS U NPUYMHEHUS MaTepuanbHOro
ylep6a, cogepkartcsl B pyKOBOACTBE MO IKCMIyaTalm U MOHTaxXYy.

YKa3aHusa no TexHnke 6e30nacHOCTU, NpMBEAEHHbIE BO BCEX rMaBax 4aHHOrO
[AOMONMHUTENBHOIO PYKOBOACTBA MO 3KCMyaTaumu, a Takke B COOTBETCTBYHOLLEM
PYKOBOACTBE MO 3KCMnyaTauum U MOHTaXy, AOMKHbI CTPOro cobniogatbes.

[ononHuntensHoe PYKOBOACTBO MO 3KcnyaTauuun 06s3aTenbHO AOMKHO ObiTb npo4YnTaHo
1 NOJIHOCTbIO YCBOEHO OGCJ'Iy)KVIBaIOLLMM nepcoHanom/nonbL3oBaTensiMun.

Co,qep»(aHme AONONHNUTENbHOIro pykosoacTtea AOJIKHO MOCTOAHHO HaxoAuUTbCA B
AOCTYNHOM ANnA nepcoHana MecTe.

3a cobniogeHre MecTHbIX NPaBUI, HE BKITKOYEHHbIX B HACTOsILLEE OOMONHUTENbHOE
PYKOBOACTBO, OTBEYAET SKCMyaTMpyIoLLas CTOPoHa.
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3 TpaHcnopTUpoBKa/MPOMEXyTOYHOE XpaHeHue/yTunusauus

3 TpaHcrnopTMpOoBKa/NPOMEXYTO4YHOE XpaHeHue/yTunmsayms

3.1 CocrosiHne nocraBku

YKA3AHVE

MNpuHagnexxHocTn nepen oTnNpaBKoK Obinn npoBepeHbl Ha COOTBETCTBME BCEM
YKa3aHHbIM XapakTepucTnkam 1 no3ToMy npu nonyvYeHUn OOIKHbl HaX04UTbCA B
6e3yl'lpe‘-IHOM COCTOAHUN.

Mpw cgave-npremke pekomMmeHayeTca NpoBepuTb NPUHAANIEXXHOCTU Ha Hann4ne
noBpeEXaeHunn, NoNy4YeHHbIX NP TPAHCNOPTUPOBKE. Ecnn nmetotcsa npeteHsuu,
HeobXoAMMO COBMECTHO C npeacraBsutTenem opraHmnsauuu, OCyLIJ,eCTBJ'IFHOLLleVI nepegavy
YCTaHOBKU, COCTaBUTb ONUCb NoBpeEXOEeHUN.

3.2 TpaHcnopTupoBaHue

BHNMAHME

HeHnagnexalyasi TpaHCNOPTMPOBKa
[NoBpexaeHne NpuHaanexHocTen.

> [lpuHagnexHoCTH Bcerga crieqyeTt TpaHCnopTMpoBaTh Haanexailmm 06pa30M nB
OpUrMHanbHOW yrnaKkoBKe.

> [pm TpaHCNopTUPOBKe cOBMoaaTh yKasaHUsA Mo TPaHCMNOPTUMPOBKE, Coaepalymnecs
Ha OPUrMHAILHOM YNaKoBKe.

TpaHcnopTMpoBaTb NPUHAASIEXXHOCTM COracHoO NPeANUCaHUsIM.

3.3 TlMoawmnHukoBbIN y3en

CobnogeHune ycnoBuii XxpaHeHus obecrnednBaeT UCnpaBHOE COCTOsTHUE
NPVHaANEeXHOCTEN Aaxe Nnocne ANNTeNbHOro XpaHeHus.

Tabnuua 1: Ycnosus xpaHeHus

Okpy>atoLue ycrnoeums 3HaveHne

OTHOCMTENbHAasA BNaXHOCTb | Makcumym 85 % (oTcyTcTBME KOHAEHcaLn)
TemnepaTypa okpyxatowen |oT-10 °C go +70 °C

cpegabl

= XpaHWUTb NPUHAAMNEXHOCTU B CYXOM, 3aLUMLLEHHOM OT BUGpaLmii MecTe, No
BO3MOXXHOCTU B OPUrMHANBHOM yraKoBKe.

= [NpuHagnexHocTn cnegyeT XpaHUTb B CyXOM MOMELLIEHMU, MO BO3MOXHOCTU, NpU
NOCTOSIHHOM BNaXHOCTW BO3AyXa.

= M3beraTb cunbHbIX KonebaHuii BNaxHoOCTU Bo3ayxa (CM. Tabnuuy 4 «Ycnosus
XpaHEeHUsI»).

3awyTHbIE CpeacTBa NPU NPaBUNbHOM XpaHeHUW NPUHaANIEXHOCTEN COXPaHSIIOT CBO
3hheKTUBHOCTb B TeyeHue 12 MecsLEeB.
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4 OnucaHwne

4.1 TpMMEHMMOCTb
YKA3AHUE

MporpammHoe obecneyeHne KSB-Service Tool moxHo 6ecnnaTtHo 3arpy3uTb C
JomaluHer ctpaHuubl KSB. 3geck MOXHO Takke HalnTy OMONMHUTENbHY UHOpMaLMIo
no ocpopmneHunto 3akasa HeobxoamMmoro kabensi NS HaCTPOWKN U Nepefayn LaHHbIX.

Mogaynb curHanusaumum n Moaynb U3MepeHusi Toka MoryT 6biTb MCMONb30BaHbI C
NPUGOPHBIM MUKPOMpPOrpamMmmHbIM obecrnedeHnem Bepcun 1.2 1 Beiwwe. MNprGopsbl ¢ Gonee
paHHei Bepcueit MUKporporpaMMHoro obecnedeHns cnegyet o6HOBUTL Npw nomoLum MO
KSB-Service Tool.

4.2 O6uiee onvcaHue
Moaynb curHanusauyuu

Mogaynb curHanusauum npeactaenseT coboli moaynb paclumpenus ans LevelControl
Basic 2.
OH npeanaraer:

* WeCTb COOBLLEHWI C HYNeBbIM MOTEHLMANOM:
— HewncnpasHocTb Hacoca 1
— HewuncnpaBHocTb Hacoca 2
— HawuBbicwnii ypoBeHb BOAbI
— HewncnpaBHocTb gatunka

— Pexwum paboTbl Hacoca 1 (HET B NOABEMHbIX YCTaHOBKax ¢ ABuratenem 1~ u
PEeXyLLMM YCTPOWCTBOM)

— Pexum paboTbl Hacoca 2 (HET B NOABEMHbIX YCTAHOBKax ¢ ABuratenem 1~ u
PEeXyLLUM YCTPONCTBOM)

= AHanorosblIvi BbIXOA (CUrHan Toka, NponoOpLMOHanbHbIV YPOBHIO HANOMHEHWS, TUM
4..20 mA)

= VHTepderic ModBus-RTU (npsiMoe noaknioYeHne nnmv NoagKntoYeHne Yyepes Moayrb
NoneBon LUNHbI)

* WHTepcbenc cMcTeMHON WNHBI (B HACTOsILLIEE BPEMSI HE UCMONb3YETCs)
* Bo03MOXHOCTb NoAKMYeHNss MOgyNs U3MEPEHUs ToKa ANs Kaxaoro Hacoca

* B 3aBUCMMOCTN OT UCMOSHEHNS: OCHALLEHNE OAaTYMKOM OaBNEHNs Ang pe3epBHOro
nHeBMaTU4eCKoro yCTpOﬁCTBa Nn3MepeHna ypoBHA (,DMHaMVILIeCKMVI Hanop) unun ana
YCTaHOBKU YaCTU4YHO pe3epBHON CUCTEMDI 63p60Ta>Ka

PacnpeneneHune coobLeHuii ¢ HyneBbIM NOTEHUMANoM, a Takke N3MepPEHHOro
3Ha4YeHwud, Nosly4eHHOro Ha aHasioroeom Bbixoae, MOXXHO M3SMEHUTb NpY NOMOoLLK
ServiceTool.
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KSB 4 Onucanve
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PucyHok 1: OnucaHne mogyns curHanmaaumm

OJROIRO,

1 | CepBUCHBbIN MHTEpdeNnC (TONLKO ANs NPON3BOACTBA 2 |MNutanne nnaTtbl (onuymoHansHo, 9-30 B)
- MapameTpMpoBaHue BbINOMHAETCA NOCPeaCTBOM
cepBUCHOro uHTepgelica Ha nnate LevelContol
Basic 2)

3 |lNoakntoyeHne mogyns M3aMepeHus Toka Hacoca 2 4 |lMopgkntoveHne moaynst nsMepeHus Toka Hacoca 1

5 |lMoaknioveHne moaynsa curHanusaumm K 6 |AHanorosbliii Bbixog (4—20 MA)
LevelControl Basic 2

7 |MNopkntoyeHne ModBus-RTU 8 |lNogkntodeHne Ansg CUCTEMHON LWKHBI (B HacTosILee

BPEMS HE MUCMOMb3yeTcs)

9 |CwurHan ¢ HyneBsbIM NoTeHymanom 1 (cTaHgapTHas 10 |[CwurHan ¢ HyneBbIM NoTeHUManom 2 (ctaHgapTHas
HacTpovika: HemcnpaBHOCTL Hacoca 1) HacTpoika: HeMcnpaBHOCTb Hacoca 2)

11 | CwvrHan c HyneBbiM noTteHyunanom 3 (CTaHaapTHasi 12 |CwvrHan c HyneBbIiM NoTeHunanom 4 (ctaHgapTHas
HacTpovika: NPEBbILLIEHNE MAKCUMArbHOIO YPOBHSA HacTpoviKa: BHELLHSAS HEUCNPAaBHOCTb)
BOZbl)

13 |CurHan c HyneBbIM NoTeHuManom 5 (ctaHgapTHasi 14 |CurHan c HyneBbIM NoTeHumanom 6 (ctaHgapTHasi
HacTpovika: pexvm paboTbl Hacoca 1) HacTpolika: pexum paboTbl Hacoca 2)

15 | dononHuTenbHbIN AaTYMK AaBNeHus 16 |CeeToamoaHbI nHamkaTop paboTbl Hacoca

17 | OkoHeuHoe conpoTtueneHne ModBus RTU u
NMOAKMNIOYEHNE CUCTEMHOW LUNHbI
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Mopaynb nsmepeHusa Toka
Mogaynb n3amepeHus Toka CnyxuT Ans naMepeHns paboyero Toka Hacoca B NUTaloLLEM
kabene gBuratens ycTpoOMCTBa ynpasfeHus.

NamepeHne paboyero Toka Hacoca Ao 10 A NponsBOAMTCS HaNPSIMYLo, MPW NPEBbILLEHNM
10 A - Yyepes NpeaBKIOYEHHbIN TpaHcdopmaTop.

MopokntoueHne moayns nsmepeHusi Toka k LevelControl Basic 2 nponsBoauTcs yepes
MoZyNb CUrHanu3auum.

O,

H .

S1-1[81-2(S1-3|81-4

OI0|I0|0

T—F

O ®

PucyHok 2: OnncaHne Mogyns 3MepeHus Toka

1 |®daszal2 2 |®aszal3
3 |MopkntoueHne mopynsi
curHanusaumm

/

C NOMOLLbIO MOAYyNA N3MEePEHNA TOKa Npon3BoOANTCA N3MepeHne TOKOB B dasax

nopknyeHHoro Hacoca L2 n L3 (y HacocoB 3~) unu L (y HacocoB 1~). (= nasa 10.1
Crtpanuua 33)
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4.3 TexHU4ecKne xapakKTepucTuku
Mogaynb curHanusayuu

Tabnuua 2: TexHu4eckne xapakTepuUcTUKu

Xapakrepu1cTuka 3Ha4veHne
OnekTponuTaHue 9 - 30 B nocT. ToK

Mutanune yepes LevelControl Basic 2
Twvn 3awmTsl WcnonHexwe BC: IPOO

McnonHeHwne BS: IP20
KommyTayuoHHasa cnocobHocTb oTaensHbix |30 B, 1 A

coo6LLeHnn
AHanoroebIn BbIXOA, 0/4-20 mA
KoHcTpykumsa kopnyca VMcnonHeHne BC: 6e3
ucnonHeHus BS: Kopnyc DIN-peiikn
BapuaHTbl ucnonHeHus Mopaynb curHanusauum
Mogaynb curHanusaumm ¢ gaT4ymkom
nasneHus, 3 M BoA. CT.
Mogaynb curHanusaumu ¢ gaT4ymkom
pasnexusa, 10 m BoA. CT.
Bec 0,3 kr

YKA3AHVE

MprMeHeHne Moayns CUrHaNM3aLmMm BO3MOXHO MpY HanmM4mnm npubopHoro
MUKpOMNporpammHoro obecneyeHust Bepcumn 1.2 v BbiLLe.

Mopaynb M3amepeHus Toka

LevelControl Basic 2 ocHawjaetca mogynem (MogynsiMun) U3MepeHust TOKa TOMbKO Ha
3aBoge. [lJoocHalleHne MoaynsiMn U3MEepPEHNsT Toka HEBO3MOXHO.

Mopaynu nsmepeHns Toka nogknoyatorcs k LevelControl Basic 2 yepes moaynb
curHanuaauum.

[MoaTomMy NpMMeHeHe Moy s U3MEPEHUS TOKa BO3MOXXHO TOSbKO B KOM6VIHaLI,VIM C
Moaynem curHanusauum!

Tabnuua 3: TexHu4eckne xapakTepucTukm

XapaktepucTtumka 3HayeHne

OnekTponutaHune Mopava nuTaHus Yyepes modynb
curHanusauum

Tun 3awmTbl P20

MakcumanbHoe paboyee HanpskeHne 500 B nepem. Toka

[nanasoH nsmepeHus 10 (15) A D

[nana3soHbl 13aMepeHunsa Npu n3amepeHnn ot 10 10 20 A (30 A)

Yyepes TpaHcgopmaTop ot 20 ga 40 A (60 A)
oT40 0075 A (110 A) 2

Bec 0,2 kr

YKASAHUE

[MprMeHeHne Moaynst U3BMEPEHUS TOKa BO3MOXXHO MPY HAnn4mMm npubopHoro

MUKPOMpPOrpamMmmHoro obecnedeHnsi Bepcum 1.2 n Bbiwe.

1) M3mepeHne 6onblunx TOKOB BO3MOXHO Yepe3 NnpeABapuTesibHO BKITIOYEHHbIV TpaHcdopmaTop
2) M3mepeHne TokoB, NpeBbILLAOLLMX AaHHbIE Anana3oHbl, BO3MOXHO Mo 3anpocy

10 n3 42 LevelControl Basic 2
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/ Ha kaxgpii Hacoc TpebyeTca oanH Moayrb uamepeHus Toka. Mogynbs curHanmsaumm
No3BONSET NOAKMIOYUTL ABa MOAYNSA N3MEPEHUst TOKa COrfacHO YCNOBUAM NOAKIOYEHUS
yrnpaBneHus ABOMHOro Hacoca.
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5 YcraHoBka/MOHTaX

5 YcraHoBka/MOHTax

5.1 ToakniouyeHne moaynsi cUrHanusaumm

A OINACHOCTb

CBo6oaHble TOKONPOBOASLLME YacTU
Yrposa xu3Hu ns-3a yaapa Tokom!

> [lepen MOHTaXOM Moayna curHanmsaumm cnepyet obecTounTtb yCTpOVICTBO
ynpasneHus.

BHNMAHME

HenpaBunbHoe o6palleHne ¢ yCTpOMCTBOM yNpaBrieHUs U €ro BCTPOEHHBIMU AeTansiMmn
HewncnpasHoe ycTponcTso ynpasneHus!

> BepexHoe obpalleHne C yCTPONCTBOM YNpPaBreHUs U ero BCTPOEHHbLIMU AeTansimm

BHUMAHUE

HenpasunbHoe obpalleHue ¢ akkymynsiTopHol 6atapeeii
OnekTpuyeckoe NoBpexaeHne ycTponcTea ynpasneHms!

> Ecnu ncnonb3yeTtcs onumsi yCTaHOBKU akkymynaTopHon 6atapen, nepeq
NOAKMYEHNEM MOAYNS CUTHanNu3aunm HeobxoanMo ocnabutb COEANHUTENBHbIN
LUTEKep akKkyMynaTopHown 6aTapewn, 4Tobbl BKOYUTL MOAYNb B 06ECTOYEHHOM
COCTOSIHUW.

> [logKniounTb COEANHUTENBHbLIN LUTEKEP aKKyMynﬂTOpHOVI 6aTapeM TOJ1bKO nocne
TOro, Kak 6y,ueT npon3seneHo NnoaknvyeHue.

NcnonHeHne BC

PucyHok 3: Moaynb curHanusauumm - pasmelleHue B ucnonHeHun BC

v MecTo ycTaHOBKM COOTBETCTBYET TPEGOBaHMUSIM.

1. O6ecTounTb YCTPOWCTBO yNpaBreHus 1 yoeanTbCsi B OTCYTCTBUM HaNpPsKeHUs.
2. OTKpbITb YCTPOWCTBO YNpaBneHusi Npu NOMOLLM NOAXOASILLErO UHCTPYMEHTA.
3. OCTOpPOXHO OTCOEAUHUTBL KPbILKY nnatel BC oT pacnopok.
4

Mogaynb curHanusaumm ¢ coeauMHUTENbHbIM kabenem, BXOAAWMM B KOMMAEKT
NOCTaBKW, NOAKIIOUYNTL K nnaTe BC

CobntogaTh NpaBunbHoe nosoxexue wrekepa! MNpu NoagkNoYeHnn CoeaNHUTENBHOTO
Kabens yunTbiBaTb MEXaHUYECKYIO KOAUPOBKY LuTekepal

(LLtekep umeeT WITUET, KOTOPLIN HEOGXOAMMO BBECTU Yepes OTBEPCTUE B nnaTe

121342

LevelControl Basic 2



KSB b‘ 5 YcraHoBka/MOHTaX

cBOKy CO CTOPOHbI LUITEKEPHOTO pasbema nnartbl.)

5. Mogynb curHanusaumm ans ucrnonHeHus BC ycTaHOBUTL Ha pacnopky v NpoBepUThL
NPOYHOCTL NOCaaKY.

6. CHoBa HagnexalimMm o6pasoM NOAKMIYUTb YCTPOMCTBO YNpaBreHus.
7. CHOBa NOAKMIOYUTL 3MEKTPONUTaHME.

Mpu ncnpaeHoi paboTe Moaynsa curHanusaummn npu BkoYeHHoOM npubope Ha mogyne
CcUrHanu3aumm JOSKeH ropeTb 3eneHbln CBeToanoa.

Ecnu 3eneHbIi cBeTOAMOA HA MOAyNne CUrHanMsauum He roput, To cnegyert elle pas3
NPOBEPUTb NPaBUNBLHOCTL MOMOXEHUSI COEAMHUTENBHOIO Kabens Mmexay Moaynem
curHanuaauum n nnatoii LevelControl Basic 2.

Ecnu 3eneHbIi cBeTOAMOA HA MOAyNe CUrHanM3auum MmuraeT, 9To o3Ha4vaeT, YTo
LevelControl Basic 2 He pacno3Han Mmogynb curHanusauuu. B atom cnyyae cneayet
nepenpoBepuTb BEPCUIO MUKPOMPOrpamMMHOro oGecrneyeHunst yCTpoCcTBa ynpaBneHust.
MHdpopmaLmio 0 Bepcum MOXHO HaiTu Ha gucnnee B napameTpe 4-1-1. Ob6s3aTenbHbIM
TpeboBaHUeEM ABMSIETCA UCMNOMb30BaHNE MUKPOMpPOrpaMmMHoro obecneyeHust sBepcum 1.2 n

BblLLE.

/ Mpy MOHTaXxe pe3epBHOro MHEBMATUYECKOrO YCTPOWCTBA U3MEPEHNS YPOBHS crieayeT
yunTbiBaTh (= Maea 10.1.6 Ctpanuua 37).
Mpy MOHTaXxe YacTUYHO pe3epBHON cucTembl BapboTaxka cregyeT yuutbiBath (= [Nasa
10.1.7 Ctpanuua 39).
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NcnonHeHue BS

PucyHok 4: Moaynb curHanusauumm - pasmelleHue B ucnonHeHun BS

v/ MecTo yCcTaHOBKM COOTBETCTBYET TPEOOBaHNSAM.

1. O6ecTounTb YCTPOMCTBO yNpaBneHus n ybeamTecs B OTCYTCTBUN HaMNpPsKeHUs.
2. OTKpbITb KOMMYTaLUMOHHBIW annapar.
3

Moaynb curHanusauumn anga ucnonHeHus BS ycraHoBuTb Ha cBo6oaHoM mecTte DIN-
penkn n NpoBepuTb NPOYHOCTL Nocaaku Ha DIN-peiike.

4. Mogaynb curHanusauum ¢ coeguHUTenNbHbLIM Kabenem, BXOOSAWMUM B KOMMJIEKT
MOCTaBKW, NOAKIOYNTL K nnaTe BS.
CnepyeT cobntogaTh NpaBunbHoe nonoxkeHue wrekepa! Mpu nogknoyeHnn
coeaMHUTENBHOro Kabens yYnTbiBaTb MeXaHUYeCcKyo KOAMPOBKY LTekepal!
(LLTekep umeeT WITUET, KOTOPLIN HEOGXOAMMO BBECTU Yepes OTBEPCTUE B nnaTe
cBOKYy CO CTOPOHbI LUTEKEPHOrO pasbema nnatbl.)

5. CHoBa Hagnexawum o6pasom NoAKMIHYMTb YCTPOMCTBO yrpaBneHus.
6. CHOBa NOOKMIOYNTL SNEKTPONUTaHUE.

Mpu ncnpasHon paboTe Moaynsa curHanusaumu npu BKoYeHHoOM npubope Ha moayne
cUrHanusaumm OOIMKEH ropeTb 3eeHbln CBeToANOA.

Ecnun 3eneHbin cBeTOAMOAHbIV MHAMKATOP paboThl HA MoAyNe CUrHanM3auumn He ropuT, TO
cnepyer elle pa3 NpoBepUTb NPaBUIbHOCTb MOJIOXKEHNS COEAUHUTENBHOrO kabens
Mexay mMoaynem curHanusaumm n nnatoi LevelControl Basic 2.

Ecnu cBeToanoaHbin nHaukatop paboTbl HA MOAYyNe cUrHanusauum MuraeT, 3To
03HavaeT, yTo LevelControl Basic 2 He pacno3Han mogynb curHanusauun. B aTom criyyae
cnepyeT NepenpoBepuTb BEPCUIO MUKPOMNPOrpaMMHOro obecneyeHns KOMMyTaLUoOHHOIO
annapaTta. MlHdopmaumio 0 BepcrMm MOXHO HaTu Ha gucniee B napameTpe 4-1-1.
O6sn3aTenbHbIM TpeboBaHMeEM ABNSETCSA UCMONb30BaHWE MUKPOMNPOrpaMMHOro
obecneveHuns Bepcun 1.2 1 Bblwe.

-

[Mpu MOHTaxe pe3epBHOro NHEBMATUYECKOro YyCTPONCTBA U3MEPEHMS YPOBHSA cneayeT
yuutbiBaTh (= [nasa 10.1.6 Ctpanuua 37).

[Mpu MOHTaxe YacTnyHO pe3epBHON cuctembl bapboTaxa crnegyeT yunTtbiBaTh (= [NaBa
10.1.7 Ctpanuua 39).
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5 YcraHoBka/MOHTaX

5.2 ToaxniounTb MOAYIb N3MEPEHUS TOKa

LevelControl Basic 2 ocHallaeTca mogynem (MogynsiMun) U3aMepeHust Toka TOMbKO Ha
3aBoge. [lJoocHalleHre MOaynsiMn N3MepeHnst Toka HEBO3MOXHO.

MoaknoynTb MOAYIb U3MEPEHNS TOKA B COOTBETCTBMU CO CXEMOW SNEKTPOMNOAKITIOHEHMS.
(= Mnaea 10.1.3 Ctpanuua 34)/ (= nasa 10.1.4 Ctpanuua 35)

LevelControl Basic 2 1513 42



kss L.

6 Myck B akcnnyaTayuio/npekpalyeHme paboTbl

6 [llyck B akcnnyartayuio/npekpawieHne paboTbl

6.1 Tyck B akcnnyaTaumio

v

v

AP

o

11.

12.
13.

[ononHutensHoe pykoBOACTBO MO 3KCNyaTauumm, a Takke pykoBOACTBO MO
aKcnnyaTauynun U MOHTaxy Obinn NMPOYTEHbI.

BapuaHT npubopa cootBeTCcTBYET TPEOOBAHUSIM.

YcTponcTtso ynpasneHua 006paHo B COOTBETCTBUU C npeanncaHnaAmMn n noaKn4yeHo
COrnacHoO cxeme aneKTponoaKnyYeHus.

Moaynb curHanusauumn ycTaHoOBMNEH B COOTBETCTBMU C nNpeanucannsmu (= Mnaea 5.1
CtpaHuua 12) 1 nogknioYeH COrnacHo CXxeme pasMeLLeHUs KInemMm.

MO,ElyJ'Ib N3MepeHna Toka yCTaHOBJ1EH B COOTBETCTBUN C NpeanncaHnaMmn mn
NOAKIKYEH COornacHo cxemMme pasmMelleHna KnemMmm.

3aTaHyTb coeauHUTENbHbIE KNeMMbI (0TAENbHbIE COOBLLIEHUSA, aHaNoroBbIv BbIXOA,
NoAKMYeHne NoneBou LWNHbI, MOAYNN N3MEPEHNS TOKA).

MogcoeamHuTb NUTalOLWMIA kKabenb.
MogkntoYMTb CUCTEMY AATUYUKOB.
YcTaHoBWTbL aBTOMaT 3alMThl ABUraTENs 1 NpegoxpaHuTenu.

YCTaHOBUTb MHOIMOMO3ULMOHHBIN NepekntoyaTenb py4YHOro n aBtomatTmn4eckoro
pexunma C NonoXXKeHNnem BblKIHo4YeHnA (0) 06ounx HacocoB B nonoxeHune «0».

BkntounTtb HanpsxeHne nntaHu4.

MpoBepuTb, rOpUT N NOCTOSIHHO 3€NeHbIN CBETOBOW CUrHan cBeToauo4HOro
nHamKaTopa paboThbl.

MpoBepuTL NapaMeTpUpPoBaHMe CornacHo TpeGoBaHUIo, NPU HEOBXOAMMOCTH
NPON3BECTN KOPPEKTUPOBKY.

MpousBecTn NPOGHbIV NYCK YepPe3 HECKOSBKO LIMKITOB KOMMYTaLMK.

. MNMpoBepuTb NpaBMNbHOCTL MYHKLNOHNUPOBAHWUS YCTPONCTB KOHTPONS 1

CurHanusauyuu, BxknoYaa otaenbHble coo6u.|,eva.

YCTaHOBUTb MHOMOMO3ULMOHHBIN NepeknoYaTenb py4YHOro n aBtomatTmn4eckoro
pexunma C NoNnoXXeHnem BblKIto4YeHnA (0) 06ounx HacCoCoB B MNOSOXEHME
«aBTOMaTUYECKUI PEXUMY.

= [Mpn HEO6XOANMOCTHM BKIMOYEHME U BbIKMHOYEHE 060MX HACOCOB B STOT MOMEHT
NPOV3BOANTCS C NMOMOLLbIO YCTPOMCTBA YNPaBNEHUS.

[MpoBecTn MHCTPYKTax u/mnmn obyyeHne obecnyxmBaroLLero nepcoHana.

HononHuntensHoe PYKOBOACTBO MO 3KCnJlyaTauun XpaHUTb BMeCTe C PyKOBOACTBOM
no 3KkcnnyaTtaynn U MOHTaxXy.

6.2 BbiBOA U3 3kcnnyaTtaumm
KpaTkoBpeMeHHbIi BLIBOA M3 3KCnnyaTauuum

1.

YCTaHOBUTb MHOIMOMO3ULMOHHBIN NepeknoyaTenb py4YHOro n aBtomatTmn4eckoro
pexunma C NofoXXeHnem BblKITto4YeHnA (0) 0o6ounx HacocoB B nonoxeHune «0».

= O6a Hacoca BbIKMOYEHBDI.
= YCTPOWCTBO YNpaBreHnsi OCTAeTCs rOTOBbIM K SKCMnyaTauum.

KpaTkoBpeMEeHHbI BBIBOA M3 dKCNnyaTauuu ans nposegeHus paGort ¢
Hacocom.

1.

2.

YCTaHOBUTbL MHOTOMO3MLMOHHbIN NepekntoyaTesb PyYHOro U aBToMaTUYecKoro
pexvma ¢ nonoxeHvem BbikntoyeHusi (0) 060ux HacocoB B NonoxeHve «0».

= O0a Hacoca BbIKIHOYEHbI.
= YCTPOWCTBO ynpaBfieHUs1 OCTaeTCs rOTOBbIM K SKCMnyaTaLuu.
OTKpbITb KOMMYTaLMOHHBIV annapart.
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3. [llpu BapnaHTe 400 B:
BbIKMIOYMTb 3aLUWUTHBIA aBTOMaT ABUraTens v 3awuTuTb OT NMOBTOPHOIO BKIHOYEHWS.
Mpwn BapuanTe 230 B:
n3BreYb CETEBOM LUTEKEP Hacoca. Ecny Hacoc NnoaknoyeH HaNpsIMyto K Knemmam B
npubope, npubop cnegyeT OTCOEANHUTL OT CETHU.

4. CHoBa 3aKpbITb YCTPOWCTBO yNpaBrieHus.
JonroBpeMeHHbIi BHIBOA U3 aKCnyaTauum

1. YcTaHoBUTb MHOrono3nLMOHHBIN NepekntoyaTenb py4YHOro 1 aBTOMaTU4eCcKoro
pexuma ¢ nonoxeHvem BbikntoveHns (0) obonx Hacocos B nonoxeHune «0».

2. BbIKNIOYUTE HanNpsKeHne NUTaHus.

= [Nocne 3Toro KOHTponbHasa PYHKUMSA 1 PYHKUMSA curHanusauum yayTt
OTKITHOYEHbI.
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7 O6cnyxvBaHue

7 O6cnyxuBaHue

7.1 TopknioyeHne [ONONMHUTENBLHOrO MOAYNA CUrHanu3aumm / mogyns
M3MepeHns Toka

[ononHutensHble OOCTynHble NapaMeTpbl BHECEHbI B CMUCOK nNpunaraemoro
pykoBoACTBa Mo napamMmeTpam.

Mpwn ycTaHoBKEe MOAyns cUrHanusaumm u, npu HeobxoanmocTu, mMoayna naMepeHuda Toka,
Ha gucnnee noABNATCA AOMNONHUTENbHbLIE NapameTpbl. MX, kak 00bIYHO, MOXHO Bbl6paTb
npy NOMOLLM KnaBuLl CO CTperikaMu.

Bbi3biBaeMble napameTpbl 3aBUCAT OT pexuma aKcnyaTauum n metoga namepeHus.
OTOGpa)Ka}OTCﬂ TOJTbKO T€ NnapamMeTpbl, KOTOpbl€ NCNONb3YKTCA AN1A COOTBETCTBYHOLWEro
pexunma akcnnyatauum nnm metoga namepeHuA.

7.1.1 Pacwmpenne MeHio

7.1.1.1 MeHi0 pe3ynbTaToB U3MepeHUs

B cly4yae ncnonb3oBaHuUA Moayna cCUrHannsauymm u moayna nsMmepeHua Toka, B MeHo
pe3ynbTaTtoB U3MepeHusa 0T06pa)Ka}OTCFI nokKasaTesiM ToKa KaXXgoro Hacoca.

Tabnuua 4: PaclimpeHne MeHo pesynbTaToB U3MepeHust

Mapamertp OnucaHve OpuHoYHas [BoiiHas
HacocHas HacocHas
cTaHums CTaHuus

1-2-3 | Tok: Hacoc 1 Tok Hacoca 1 B amnepax X -

1-3-3 |Tok: Hacoc 2 Tok Hacoca 2 B amnepax X X

7.1.1.2 MeHio HacTpoek

Mpu ncnonb3oBaHNM MOZYNSA CUrHanNu3auuy ¢ pe3epBHbIM N3MEPEHNEM AaBneHNs B
MEHIO HaCTpOeK OTOBpaxaeTcsl BbICOTa MOHTaXa BTOPOro N3MepUTenbHOro konokona/
norpy>xHoro konokona. (= nasa 10.1.6 Ctpanuua 37)

Tabnuua 5: PaclumpeHue MeHo HacTpoek

Mapametp OnucaHue 3HaveHus
3-4-5-1 YpoBeHb konokona 2 |PacctosiHme oT BTOPOro U3amMepuTeNbHOro 200 mm (3aBoackas
Korokona (HWKHsiA rpaHvua) 4o gHa npegycTaHoBKa)
pesepByapa (cMeLleHune). 3aBoackast
npeaycrtaHoBka Ha 200 mm.
7.1.1.3 Moaynb curHanusaumm HemcnpaseH
Ecnu npu akcnnyaTtauum nMeeTt MecTo HEMCMPABHOCTb MOAYNS CUrHanM3auum, Ha
avicnnee nosenseTcs coobueHre ob ownbke A17.
Tabnuua 6: CoobLueHne 06 owmbke moaynsi curHanusauum
CoobLeHne OnucaHue
-A17 - Mogynb curHanusaumm HemcnpaseH
7.1.2 PacwumpeHue dyHKLuiA
7.1.2.1 CoobLieHus ¢ HyrneBbIM NMOTEHLMANom
Mpu ncnonb3oBaHUKM MOZYNS CUrHaNM3aLumM NPegoCTaBsieTCst LWECTb COOOLLEHUIA C
HyneBbIM NOTEHLMANOM:
18 3 42 LevelControl Basic 2
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= KommyTaumoHHas cnocobHocTtb: 30 B, 1 A
* VcnonHeHue: KOHTaKT nepeknoYvaTens.

CurHanbHble pene B ucnpaBHOM COCTOAHUN UITKU B COCTOAHUU NOKOA penie 3aMKHYTO U

pa3MblKaeTCd B Criy4ae nogadum curHana.

Tabnuua 7: Coo6LLeHNs C HyNeBbIM MOTEHLMANOM

CooGLLeHne ¢ HyneebiM CraHgaprtHoe OnucaHve CocrosiHue
noTeHunarnom pacnpeaeneHve curHanusaumm
CurHanbHoe pene 1 HeucnpaBHocTb Hacoca |Hacoc 1 3abnokupoBaH no NpuynHe ownodKu, | pene pa3oMKHYTO
1 NMO3TOMY OH HE MOXET BbITb MOAKMIOYEH MO
TpeboBaHuto.
CuvrHansHoe pene 2 HeuncnpaBHocTb Hacoca |Hacoc 2 3abnokmpoBaH nNo npuynHe oLwmobku, | pene pasoMKHYTO
2 MO3TOMY HE MOXET ObITb MOAKMIOYEH MO
TpeboBaHuio.
CvrHanbHoe pene 3 MakcrmanbHbI ypoBeHb | [JocTurHyTa Touka cpabaTtbiBaHuUst Npu perne pasoMKHYTO
Boapl (A9) MakcumarnsHOM YpOBHe BOAbl
CurHanbHoe pene 4 HewucnpaBHocTb AaTumka | Cuctema gaTynkoB, NpuMeHsiemMast ans pene pasoMKHYTO
(A11) N3MepeHUs YPOBHS HaMOMHEHWs,
HeuncnpagHa

CurHanbHoe pene 5

Pexwum paboTbl Hacoca 1|Hacoc 1 paGotaeT

pene 3aMKHYTO

CuvrHansHoe pene 6

Pexum paboTbl Hacoca 2 |Hacoc 2 pabotaet

pene 3amMKHyTO

XenTbin cBETOAMOA, PACMONOXKEHHbIN Ha pene Ha nnarte, AoMONHUTENBHO

CUTHaNMU3npyeT 0 COCTOAHUN CUTHalbHbIX pene. rOpﬂLLU/II7I cBeToano cBnaeTenbCTByeT O

3aMKHYTOM perne.

P
.

YKASAHVE

COO6LIJ,eHI/I9|MI/I C HyneBbIM NOTEHLMArIoM.

B nogbemHbIx yCTaHOBKax C Apurarenem 1~n pa6qu|M KOnecoM NMpUMeHAKTCA
CUrHanbHble pene 5 n 6 gns ynpaslieHna NyCckoBbIMU KOHOEHCAaTOpaMu, NCnonb3oBaHne
KOTOPbIX o6ycn03neHo aKcnnyaTtaynoHHbIMU TpeGOBaHMﬂMM, N KOTOPble HE ABNAKOTCA

<

MoryT 6bITb pacnpegeneHbl ¢ nomoLpbto ServiceTools

YKASAHVE

B YCTaHOBKax C oTAeNbHbIMN HaCcoCaMu CUrHalbHbl€ penie, KOTOPbIM B CTaHOAAPTHOM
clly4yae Ha3Ha4eHbl COOGLLleHVIFI AN Hacoca 2, He UMEKOT CTaHAAPTHbLIX HACTPOEK. OHu

CurHanbHbIM pene ¢ nomolubto ServiceTools MoryT GbITb Ha3HaYeHbl crneaytoLme

dyHKUMM:
Tabnuua 8: PacnpepeneHvne yHKUMIA CUTHArbHbIX pene
CoobLieHune OnucaHve CoctosiHue
curHanusauumm
CoobueHne A1 3awuTta anekTpoaBuratensi Hacoca 1 (c6on 3awuTbl 0GMOTKM UNn pene pa3oMKHYTO
3aLMTHOro aBTomara gpuratens)
CoobueHne A2 3awmTa anekTpoaBuratenst Hacoca 2 (cbor 3awmTbl 0GMOTKM Unn pene pasoMKHYTO
3aLMTHOro aBTomMara aBuratens)
CoobuyeHne A3 MpeBbileHne TemnepaTypbl ABuratens 1 pene pa3oMKHYTO
CoobueHve A4 MpeBbiweHne TemnepaTypbl ABuratens 2 pene pa3soMKHYTO
Coo0uweHne A5 C6oli nuTaroLero HanpsbkeHnst pene pa3oMKHYTO
CoobueHre A6 dazoBas norpelHocTb (BbinageHue dasbl) pene pasoMKHYTO
CoobuweHne A7 MpoTteuka, gsuratens 1 pene pasoMKHYTO
CoobueHne A8 MpoTeyka, aBuratens 2 pene pasoMKHYTO
CoobueHne A9 Curnan, coobaroLmii 0 MakcumanbHOM YPOBHE BOAbI pene pa3oMKHYTO
CoobuweHne A10 BHewHW curHan pene pasoMKHYTO
CoobuyeHne A11 HeucnpaBHocTb fAaTumka pene pa3oMKHYTO
CoobueHne A12 HeuncnpaBHOCTb BpaLlatoLLerocs nons nuTatroLLen maructpanm pene pa3oMKHYTO
(nocnepoBatenbHOCTL has)
CoobueHne A13 MoHmxeHHoe HanpskeHne (- 15 % HOMUHaNBHOro HanNPsPKEHWS) pene pasoMKHYTO
CoobueHne A14 MepeHanpsikeHne (+ 15 % HOMMHANBHOrO HaNPsKEHUS) pene pasoMKHYTO
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19342




ksB V.

7 O6cnyxvBaHue
CoobLieHune OnucaHve CoctosiHue
curHanusauum
CoobuweHne A15 PaspspkeH akkymynaTop pene pa3oMKHYTO
CoobuweHne A16 WuTepean TO (akTuBmpoBaHue yepes napameTpbl 3-7-1) pene pa3oMKHYTO

HeuncnpaBHocTb Hacoca 1

Hacoc 1 3a6nokupoBaH no NpuyvHe oLMGKK, NO3TOMY OH HE MOXET
ObITb NOAKMIOYEH MO TPpebOoBaHMIO.

pene pa3oOMKHYTO

HeuncnpaBHocTb Hacoca 2

Hacoc 2 3abnokmpoBaH no npuymHe owmnbkn, NO3ITOMy HE MOXET
ObITb NOAKMIOYEH NO TpeboBaHMIo.

perne pasoMKHYTO

CocTosiHMe roToBHOCTU
Hacoca 1

Hacoc 1 ncnpaBeH, MHOrOMO3MLUMOHHBIV NepekntodaTenb PYYHOro 1
aBTOMAaTUYECKOro pexuma c nonoxeHnem BoikntoveHus (0)
YCTaHOBIIEH B MONOXEHNE «aBTOMaTUYECKUIA PEXUMY.

pere 3amMKHYTO

CocTosiHMEe rOTOBHOCTHU
Hacoca 2

Hacoc 2 ncnpaseH, MHOTOMO3MLMOHHbIN NepekntoyaTesnb py4YHOro 1
ABTOMAaTMYECKOrO pexuma c nosioxkeHmem BoikntoyeHus (0)
YCTaHOBMEH B MOMNOXEHNE «aBTOMaTUYECKUN PEXUMY.

pene 3aMKHYTO

Pexwum paboTbl Hacoca 1

Hacoc 1 pa6oTtaet

pene 3aMKHYTO

Pexwvm paboTbl Hacoca 2

Hacoc 2 pabotaet

perne 3amMKHYTO

ABTOMaTUYECKNI pPEXNM
paboTbl Hacoca 1

MHOrono3muUmMoHHBIN NepekntoYaTenb PYYHOro 1 aBTOMaTU4eCcKoro
pexuma ¢ nonoxeHvem BbiknoyeHuns (0) Hacoca 1 yCcTaHOBIEH B
MONoXeHne «aBTOMaTUYECKUIA PEXUMY.

pere 3aMKHYTO

ABTOMATUYECKUI PEXUM
paboTbl Hacoca 2

MHOrono3nUMOHHLIN NepeknoyaTeNb PyYHOro 1 aBToMaTUyYeCcKoro
peXxunma C nNonoxXeHnem BbIKITIYeHUA (0) Hacoca 2 yCTaHOBIEH B
NONOXXEeHNEe «aBTOMATUYECKUIA PEXUMY.

pene 3aMKHYTO

Pa6ouui umkn Hacoca 1

Hacoc 1 BbinonHsieT pabounii umkn

pene 3aMKHYTO

Pa6ouui umkn Hacoca 2

Hacoc 2 BbinonHseT pabounii uukn

perne 3amKHYTO

7.1.2.2 AHanorosblii BbIXof,

MO,D,yJ'Ib curHanusauuun npeanaraet aHanoroBbIli BbIXOA CO cnegywwmmn

cneuudnyeckuMmn napameTpamu:

Tabnuua 9: Cneuunduyeckme napameTpbl aHaNoroBoro Beixoaa:

Cneundmkanms 3HaueHne

Twvin 0/4-20 mA

TpaHcgopmaTopa Toka

300 Om

BHeluHee nosiHoe conpoTMBreHne Harpy3ku | CeTeBoe nutaHue: Makc. 500 Om
PaboTa OT akKyMynaTOpHO 6aTapen: Makc.

Mo ymonyaHuio aHanoroBbI BbIXOA NpeaaeT nHdopmaumio 06 M3MepeHHOM YpOBHE

HanoJ1HeHU4.

C nomouybto ServiceTool aHanoroBomy Bbixogy No BbIOOPY MOryT ObiTb Ha3HaYeHbI

cnepyome OyHKLUN:

Tabnuua 10: HasHauyeHue yHKUWIA aHanoroBoro BbIxoda

MapameTp 3HauyeHne ObnacTtb nsobpaxeHus
YpoBeHb HaMoNHeHNs (» MaBa 7.1.2.2.1
Crtpanuua 21) po (=
naea 7.1.2.2.4
Crtpanuua 23)
1-1-3 HanpshkeHune ceTn ycTaHOBKM 0 mA = owmnbka
4mMA=180B
20 A = 500 B
6e3 Tok ycTaHOBKM 0 MA = owubka
- OTAenbHbIN Hacoc: ToK ycTaHOBKM 1 4 vA=>0A
- OBOViHOW Hacoc: Tok ycTaHoBKkn 1+2 20MA= 30 A

n300paxeHuns:
10-20(40)A:4MA>0A,20MAD40A
20-40 (60) A:4 MA>0A 20MA=> 60 A
40-75(110) A:4MA>0A, 20 MA110 A

YKASAHUE

Mpu namepeHun Toka > 10(15) A YuutbiBatb hakTopbl TpaHcopMaTopa B obnactu
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7.1.2.2.1 WN3mepeHne ypoBHSA HAMONHEHUs1 C MOMOLLLIO NOMABKOBbIX BbIKMOYaTENnen
Unu uMpoBbIX AaTYMKOB

Mpu MCNonb3oBaHUK LMPOBLIX METOAOB M3MEPEHUS YPOBHS HAMONMHEHUs! (NonnaBok/
uMcpoBoe pene) oTobpaxaeTcs CTyNeHYaThblil CUrHarn, COOTBETCTBYIOLLMIA
KOMMYTaLMOHHOMY MONOXEHUIO.

CooTBeTCTBME KOMMYTALMOHHbIX MOMOXEHUI yKa3aHOo B Tabnuue:

Tabnuua 11: CooTBeTCTBME KOMMYTaLMOHHbBIX MOMOXEHWUI NPU U3MEPEHUN YPOBHSI HAMOMHEHUS MPY MOMOLLM
NOMMaBKOBOro BbIKIOYATENS UMW LgPOBOro AaTymKa

MHankaums Ha

YpoBeHb AHanorosbif BbIXoL, KommyTaLuoHHoe nonoxeHue
HanosHeHus Mpwn cnuse Mpu HanonHeHwK

[T 1]
=]
=
o
=
3
(1]
o

:
e

It

&
]

HewncnpaBHoCTb 0 mA - -
faryuka

-

=
@

OYeHb HU3KWI 4 mA Hacoc BbIkn. Hacoc nnkoBow Harpysku
BKI1.

-

=
@

HU3KNIA 7 MA Hacoc nukoBow Harpysku Hacoc ocHoBHOM
BbIKI. (HE peneBaHTHO) Harpysku BKI1.

BE -

@
&

cpegHun 10 MA - -

L1 1)
=
Ly

;
a .

It

&
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BbICOKUIA 13 MA Hacoc ocHoBHOM Hacoc nukoBown Harpysku
HarpysKku BKI. BbIKI. (HE peneBaHTHO)

-

=
@

OYeHb BbICOKUIA 16 MA Hacoc nvkoBoW Harpysku Hacoc Bbikn.
BKI1.

%
e

It

®
C

MakcumarnbHbIn 20 mA Bce Hacochbl BK1. Bce Hacocbl BbIK.
ypoBeHb BOAbI

LevelControl Basic 2 211342



ksB V.

7 O6cnyxvBaHue

B cny4dyae ogHOBPEMEHHOro NnoABieHNA HEUCNPaBHOCTU AaTyMKa U JOCTUXEHUA
MakCcumMalribHOro ypoBHsA BOAbl, B COOTBETCTBMN C NPUOPUTETOM BO3HUKLLEN OLLINOKM
BbIBOOUTCA COO6LLteHVIe O MakcmmalibHOM ypoBHE BOAbl.

7.1.2.2.2 WN3mepeHne ypoBHSA HAMONMHEHUS1 aHANOroBbLIM AATUYMKOM

Ecnn anga namepeHns ypoBHS HanofIHEHNS UCNOMb3YEeTCHA aHanorosbIn AaTumk ¢ 4-20 MA,
TO BXOAHOW cUrHan gartyvka gyoénupyercs.

|_Out[mA] A

20

16 +

12

() ==t : -~

4 8 12 16 20 |_Sens[mA]
0..3,6 mA

PVIOyHOK 5: VisamepeHne YPOBHA HAaNOJIHEHNA aHaNoOrosbiM AaT4NKOM

[1 [0MA = ownbka

Mpun o6pbiBE NpoBOA4a NogaeTcs curHan gatymka cunon ot 0 go 3,6 MA, 1 gaTyuk BblaaeT
coobueHne o6 ownbke - A11.

7.1.2.2.3 WN3mepeHne ypoBHA HanosnHeHUsi 6apboTaxeM nnu nHeBMaTU4eckoe
n3MepeHmne

Ecnn onsa namepeHus ypoBHS HAaNOMHEHUsSI UICMONb3YyeTCst MTHEBMATUYECKOE U3MEPEHME
(amHamunyeckuii Hanop) nnu 6apboTax, To aHanoroBbIv BIX04 NOAAET CUrHan Toka,
NPOMNoOpLUMOHanbHbIA YPOBHIO HAMOMHEHWS, KOTOPLIN oToBpaxaeT pedynbTaT U3MepeHusi B
3aBMCUMOCTM OT AuanasoHa U3MepeHUsl AaTymKa AaBeHUs, UICNONb3yeMoro Ha moayne
curHanusaumm, Ha 4 - 20 mA.

Ecnu ncnonbayeTcs yCTPOWCTBO YNpaBneHus ¢ AaT4YMKOM AaBneHnsa Ao 3 M BoA. CT., TO
oTOGpaXkaeTca ypoBeHb HanonHeHus B ananasoHe ot 0 10 4 M BOA. CT. Ha 4 - 40 MA.
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ImA] A

12

o}

1 2 3 4  Him]
PucyHok 6: nHeBmaTuyeckoe usmepeHue 4o 3 M BOA. CT.

| 1 |0mA=ownbka |

Ecnu ncnonb3yeTcs yCTPOWCTBO ynpaBneHns ¢ AaTtyvMkoM gasrnenus go 10 M BoA. cT., TO
oToOpaXkaeTcsa ypoBeHb HaMonHeHus B AnanasoHe ot 0 4o 12 m Bofa. CT. Ha 4 - 40 MA.

ImA] A

20 +

16 +

12

ol .

I ] ] ] I
2 4 6 8 10 12 Hm]
PucyHok 7: nHeBmaTuyeckoe uamepenue o 10 m Bog,. CT.

| 1 ]0wmA=ownbka

Ecnu nmeet mecto owmnbka gaTymka, TO oHa NOCTOSHHO npeacrtasneHa sHavyeHmem 0 mA
Ha aHanoroBsom BbiXoAe.

7.1.2.2.4 Ws3mepeHue ypOBHS HAMOMHEHWS MPU UCNOSIb30BaHUN NMOABLEMHLIX YCTPONCTB

Ecnu ncnonbayeTcst aHanoroBbil BbIXOA, YCTPOWCTBA YNpaBreHus Ans nogbeMHbIX
yctpoiicTB Tunopsga MiniCompacta / Compacta, To aHanoroBblii BbIXO4 NOAAET CUrHarn
TOKa, MPOMOPLMOHAINbHbIN YPOBHIO HArnoMHEHUS, KOTOPbIV NpeacTaBnsaeT pe3ynbTart
M3MepEeHUs HE3aBMCMMO OT BCEX aKTUBHbIX HACTPOeK B Anana3oHe oT 0 4o 1 M BoA. CT. Ha
4 -20 MA.
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ImA] A

20

16 +

12

8 —+

4 -
ORI .
T 1 >
0,25 0,5 0,75 1 H[m]
PucyHok 8: 3amepeHne ypoBHS HanomHeHUs Npy UCMNonb30BaHMM NMOABEMHbBIX YCTPONCTB

[1 |0 mA = ownbka

Ecnu nmeet mecTo owmnbka gaTtymka, TO OHa NOCTOSHHO npeacrtaBiieHa 3Ha4YeHnem 0 mMA
Ha aHanioroBom BbIXo4e.

7.1.2.2.5 WN3mepeHne ypoBHSA HANONHEHUs1 YaCTUYHO pe3epBHOI cuctemol 6apboTaxa
nnu pesepBHbIM NHeBMaTU4eCKUM n3aMepeHmem

YKASAHVE

[1na MOHTaxa pe3epBHOW MHEBMATUYECKON CUCTEMbI UBMEPEHUS YPOBHA HanosmHeHnsA
NI YaCTUYHO PE3EPBHON CUCTEMBI 6ap60Ta>|<a Heobxoamm mMoAynb CUrHanmsaumm c
AaT4YUKOM OaBlieHUA.

A

YKA3SAHUE

3a cyYeT yCTaHOBKM AOMOMHUTENBHON CUCTEMbI AaTYMKOB 0GecneynBaeTcs
LOMONMHUTESbHbIN KOHTPOJTb MUHMMANbHOTO YPOBHSI HAaNoJTHEHWS! B CMbICHTE,
npeaycMOTPeHHOM AupekTBaMu Atex.

-

YKASAHUE

Mpu cboe nuTatoLLEero HanNpPsXKEHNst U 3KCNyaTaumuy ¢ NMTaHMeM OT akKyMynsTOPHOM
6aTapeu BbINONMHSAETCS HEPE3EePBHOE U3MEPEHNE YPOBHA HaMonHeHus. B cnyyae
3KCnyaTaumm ¢ nMTaHMeM OT akKyMymnAaTOpHON 6atapeun pe3epBHbIV AaTyYvK AaBNeHUs
He fJencTByerT.

A

YKA3SAHUE

[na MmoHTaxa pe3epBHOWN MHEBMATUYECKON CUCTEMbI U3MEPEHUS YPOBHSA HAMOMHEHUA
U YaCTUYHO PE3EPBHON cuCTeMbl bapboTaxa Heo6XoaNMO yUMTbIBaTb CXEMY
NoOAKMoYeHnn / cxemy pasmelyenus knemm. (=> Cnaea 10.1 Ctpanuya 33)

Mopynb curHanusauum npegnaraeT BO3MOXHOCTb MOHTaXa pe3epBHON NMHEBMAaTUYECKO
CUCTEMbI U3MEPEHUS YPOBHSI HAMOMHEHMWS UMW YaCTUYHO PE3EPBHON CUCTEMBI
6apboTaxa.

B cnyyae npumeHeHus pe3epBHOM MHEBMATUYECKON CUCTEMBI M3MEPEHMS YPOBHS
HanonHeHus npun 6ecnepebonHorn paboTe AN U3MepeHns YPOBHA HaMOMNHEHNS 1, BMECTe
C Tem, Ans yrnpaBneHns HacoOCOM UCMONb3yeTCsi cpeaHee 3HayeHne obomx pesynbTaToB
N3MepeHUs.

B cnyyae HencnpaBHOCTU B OAHOW M3 ABYX CUCTEM U3MEPEHUSA YPOBHSA HAMOMNHEHNS
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= B NPUINOXEHUAX, HE ABNAIOLNXCA NPUNoxXeHusamMu Atex, (3-6-1 Atex-pexum = «0»,
OTKIHOYEH), AN YNpaBneHns Hacocamu UCTob3yeTcsl COOTBETCTRYoLee GorbLuee
n3MepeHHoe 3HaveHue,

= B MPUNIOXEHUNAX, SBMNAIOWMUXCS NPUNoXeHusMu Atex, (3-6-1 Atex-pexum = «1»,
BKITHOYEH), COOTBETCTBYHOLLIEE Bonbllee M3MEePEHHOE 3HaYeHME UCMONb3yeTcs A0 Tex
nop, noka He 6yaeTt obecnevyeHo CONPOBOXAEHNE HAacoca, N0 MEHbLLEN Mepe, OQHOW
13 CUCTEM U3MEPEHUST YPOBHS HAMOJTHEHWS.

Ecnn He oGecneynBaeTcs HaXOXAeHMEe Hacoca, KOTOPbIN BO B3PLIBOONACHOWN 30He
npeactaenseT cobon NOTEeHUManbHbIN UCTOYHUK BO3ropaHus, HAXE YPOBHS BOAbI, BCE
paboTatoLime HacoChl OTKIMOYaTCS.

B cnyyae HeucnpaBHocTM nosenseTcsi coobueHne o6 owmnbke aatumka A11.

7.1.2.3 TNogknioyYeHne noneso LWnHbI

Mogaynb pacwmpenus ans LevelControl Basic 2 npegnaraet nitepderic Modbus-(RTU).
[aHHbIN MHTepdEenc NONHOCTLIO OTKMYEH OT YCTPOWCTBA YNpaBneHus C ranbBaHNYeCcKon
pa3BA3KoON.

NHTepdeic ModBus MOXHO Mcnonb3oBaTh Afsi BKNoveHusi B ceTb ModBus, nHTepderic
npepnaraeT BO3MOXHOCTb MOAKIMIOYEHNSI COOTBETCTBYHOLLIMX MEXCETEBLIX MHTEPdencoB
NoneBon LUWHBI.

WHTepdeiic ModBus BeinonHeH B Buae RS485-nHtepderica ¢ ModBus-(RTU)-
NPOTOKONIOM cornacHo cneundmkaumm v1.1b.

Tabnuua 12: XapakTepuCTUKM NOAKIYEHNUS NMONEBOW LUMHbI

XapakTtepucTtuvka OnucaHue/sHaueHune

MPOTOKON CBA3M Modbus-RTU

OkoHeYHasi Harpyska LUMHbI 220 Om (dbUKC., BHYTPEHHNASA peanu3auus,
KOMMYTUPYEMBIIA)

MopT EIA-485 (RS485)

CkopocTb nepegaun 38400 6uT/c (M3meHsiemas)

[BOVYHBIN BUT AaHHbIX 8

YeTHOCTb Mpsamon

CronoBebin 6yt 1

Tun ycTporncTtea BEIOMOE YCTPONCTBO

HocTyn K WwuHe Mpoueaypa onpoca Mexay BeayLyM 1 Be4oMbIM
YCTPOWCTBOM

MpenBapuTenbHO 3a4aHHbIN 0xF7 (247)

agpec npubopa

7.1.2.3.1 PesynbTarthl UsmepeHuii U napameTpbl

B kayecTBe nHopmalumn o npubope Ha cucTeMe MONEBON LUMHbI NPeAOCTaBMATCA
pasnuyHble pe3ynbTaTbl MU3MEPEHUI 1 NapameTpbl. VIX MOXHO cuMTaTb C MOMOLLBI0
yHKUMoHanbHoro kofa 03 (Read Holding Registers).

Modbus-RTU HenpepbIBHO Uchornb3yeT 16-6MToBbIA pernctp. [nsi 3Ha4eHwiA, KoTopble
CcoxpaHeHbl B Buae 32-6MTOBbIX YNCEN, AOMKHbI CYATBIBATLCS ABa peructpa.

[ns npeacTtaBneHnst HeLenblX YMCen CYNTaHHOe 3HavYeHve cneagyeT nepeaBrHy T BNPaBo
Ha KONMMYeCcTBO pa3psifoB nocne 3ansTow, ykasaHHoe B pasaene « Tun/dopmaty.
DyHKLMOHANbHBIN KA, PErNCTP U ANWHA NpeacTaBrieHbl B BUAE LWeCTHaaUuaTepuyHbIX
yncen u B AaHHol popmMe MoryT 6bITb NPUHATHLI B NpoTokon Modbus-RTU.
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Tabnuua 13: PesynbtaThl U3MepeHuii u napameTpbl

®yHkumoHanbHbl | Pernctp | [OnuHa | Tun/cdopmar | Mapametp HavmeHoBaHne Onucanve
Kop,
03 00 01 00 01 16 6uT 1-1-1 YpoBeHb HanonHeHns | VIHankauns ypoBHS
signed (ananoroBsblif) HanosHeHNs1 B MM npu
# aHanorosoM U3MepeHun
YPOBHS! HaMOMHEHNs
03 00 02 00 01 16 6ut 1-1-2 YpoBeHb HanonHeHus | Havkaums ypoBHS
signed (umdbposon) HarnonHeHus B Buae
# npeacTaBrieHNst COCTOSHUS
npv LMOPOBOM U3MEPEHUN
YPOBHS! HaMNOMHEHNSA
03 00 03 00 01 16 6ut 1-1-3 Hanpsikenne cetn |MHgoukaumsa HanpskeHnst
signed CeTu B BOMbTax
#
03 00 04 00 01 16 6ut 1-1-4 HanpsxeHue MHavkaumsa HanpsxeHus
signed aKKyMynATOPHOW | akKyMynsiTopHon 6atapen
# 6artapen B BONbTax
03 00 05 00 02 32 out 1-1-5 MponssoacTBeHHble | [1pON3BOACTBEHHLIE Yachl
unsigned Yacbl yCTaHOBKM YCTaHOBKM
#
03 00 07 00 02 32 6ut 1-2-1 Yacbl akcnnyaTtaummn |Yacel akcnnyatauum
unsigned Hacoca 1 Hacoca 1 B yacax
#
03 0009 00 02 32 6ut 1-2-2 3anycku Hacoca 1 | 3anycku Hacoca 1
unsigned
#
03 00 Ob 00 02 32 6ut 1-2-3 Tok: Hacoc 1 Tok Hacoca 1
unsigned
#,0
03 00 0d 00 02 32 out 1-2-4 A dekTmBHas O dhekTMBHAA MOLLHOCTb
unsigned MOLLHOCTb Hacoca 1 |Hacoca 1 B kBT
# #HHH
03 00 of 00 02 32 6ut 1-2-5 PyHKUMSA MOLHOCTM | KoadhdULMEHT MOLLHOCTU
unsigned Hacoca 1 cos ¢ Ansa Hacoca 1
# #i#
03 00 11 00 02 32 6ut 1-3-1 Yacel akcnnyaTtaumu |Yacel akcnnyatauum
unsigned Hacoca 2 Hacoca 2 B yacax
#
03 0013 00 02 32 out 1-3-2 3anycku Hacoca 2 | 3anycku Hacoca 2
unsigned
#
03 00 15 00 02 32 6ut 1-3-3 Tok: Hacoc 2 Tok Hacoca 2
unsigned
#,#
03 00 17 00 02 32 6ut 1-3-4 AddekTnBHas SbdekTMBHaAA MOLLHOCTb
unsigned MOLLIHOCTb Hacoca 2 |Hacoca 2 B kBT
#  #iH
03 00 19 00 02 32 6ut 1-3-5 PyHKUMSA MoLHOCTM | KoadhduLmMeHT MOLHOCTH
unsigned Hacoca 2 COos ¢ 4nsa Hacoca 2
# #i#
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PYHKUNOHASbHbIV
Kopg,

Peructp

OnuHa

Tun/cpopmat

MapameTp

HaumeHoBaHve Onucanue

03

10b

00 02

32 out
BuTtoBble
Mackm (=

[naBea
7.1.2.3.2
CrtpaHuua

27)

2-11

Tekywue coobuenuns |MpeacraBneHme TekyLmx

coo0LeHnin

03

00 1d

00 01

32 out
buTtoBble
Mackm (=

[naBa
7.1.2.3.2
CtpaHuua

27)

JononHutenbHble
coo0LeHusn

7.1.2.3.2 MNepepayva coobLieHui

CoobLeHnsa npubopa 1 gononHuTenbHbIE COOOLLEHNSA NepeaatnTcs kak BUToBbIE Macku C
wmpuHon 32 6uta. but 31 aBnseTcsa npu 3Tom GUTOM C MakCMMarnbHbIM 3HaYeHUEM
(cnesa), 6uT 0 - GBUTOM C MUHMMAanbHBIM 3Ha4YeHreM (cnpasa). CunTbiBaHNE COOOLLEHUIA
npuGopa BbINOMHAETCA Yepes perncTp «52 1c», cumTbiBaHNe OOMNONMHUTENbHbIX
coo0LeHn - Yepes perncTp «52 1ex».

Tabnuua 14: CoobuyeHusa npubopa yepes pernctp 52 1c

But CoobLeHne HanmeHoBaHue Onucanue
But 0 -A1- 3awwmra anekTtpoasuratenst |Cpabotana 3awmrta 06MOTKM Unu 3awmTa
Hacoca 1 anekTpoasuratens Hacoca 1
But 1 -A2 - 3awwura anekTpogsuratens |CpaboTana sawuta 06MOTKM UNu 3awmTa
Hacoca 2 anekTpoasurarens Hacoca 2
But 2 -A3- MpeBbiwenue Temnepatypsl |MpeBbileHne TemnepaTypel Agsuratens 1, cpaborano
asurartens 1 npegynpexgeHue 3awmutbl 0OOMOTKM
But 3 -A4 - MpeBbiweHne Temnepatypsl |MpeBbiLeHne TemnepaTypbl ABuratens 2, cpabortano
asurartens 2 npegynpexgeHue 3awmuTbl 0OMOTKM
but 4 - A5 - C6oW HanpspkeHns C6oVi nuTaloLWero HanpspkeHnst
But 5 - A6 - dazoBas norpelHocTb | Pa3oBas NOrpeLlHoCTb (BbinageHue dasbl)
But 6 -A7 - MpoTeuka, guratenb 1 |[NpoTeyka asuratens 1 - cpaboTan gaTtymk yTeykun
but 7 - A8 - MpoTeuka, asuratens 2  |[poTedka gpuratens 2 - cpadboTtan AaTyuk yTeykm
but 8 -A9 - CurHan, coobwatowmii o - |CurHan, coobLiaroLumii 0 MakcMMarnbHOM YPOBHE
MaKCMMaribHOM YPOBHE  |HamnofHEeHWs - pe3epByap HanosHeH
BOAbI
But 9 - A10 - BHewwHuii curHan BHewwHWiA curHan - cpabotan npubop Ha BHELLHEM
BXoge
But 10 -A11 - HeuncnpaBHocTb gatumka |Owmnbka gatymka (owmnbka nonnaska, obpbiB NpoBOAa,
KOPOTKOE 3aMblKaHue)
But 11 -A12 - Bpawatowieeca none, HewncnpaBHOCTb BpallaroLLerocs nons nutaroLLemn
HEencnpaBHOCTb marucTpanu (nocnegoBaTenbHOCTb has)
but 12 -A13 - MoHwmxeHHoe HanpsikeHne |lMoHwkeHHoe HanpsxeHue (- 15 % HoMuHanbHoro
HanpsbkeHus)
But 13 -A14 - MepenanpsxeHne Meperanpsxenve (+ 15 % HomunHanbHoro
HanpspKkeHus)
but 14 - A15 - PaspspkeH akkymynatop  |PaspsxeH akkyMynaTop - Yepes HECKOMbKO MUHYT
npnbop nepergeT B COCTOAHME MOKOSA
But 15 -A16 - Cuctema Service Intervall |Cuctema Service Intervall, cpok gencrteus
npegpigyero TO ucrek, cnegyet NpoBecTU
MEpONPUATUA NO TeEXOOCNYXMBaHNIO
but 16 -A17 - Mogaynb curHanusaumu HeucnpaseH mogynb curHanusaumm
HeuncnpaseH
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Tabnuua 15: CoobuyeHusa npubopa Yepes pernctp 52 1e

But CoobuieHne HawnmeHoBaHue Onucaxune
but 0 #0 CoobueHune o6 obuwert |CpaboTarno curHanbHoe pene obLiel HencnpaBHOCTH
HencnpaBHOCTH
But 1 #1 HeuncnpaBHocTb Hacoca 1 |Hacoc 1 3a6nokvpoBaH no npuymMHe ownbkM, NoaTomy
OH He MOXeT 6bITb NoaKMYeH No TpeboBaHuIo.
but 2 #2 HeuncnpaBHocTb Hacoca 2 |Hacoc 2 3a6nokMpoBaH no npuvmMHe ownbkm, NoaTomy
He MOXeT ObITb MOAKMIOYEH NO TpeboBaHMIO.
but 3 #3 CocCTOsiHME rOTOBHOCTM  |Hacoc 1 ncnpaBeH, MHOTOMO3ULMOHHbIN
Hacoca 1 nepeknioyaTens Py4HOro 1 aBTOMaTUYECKOro pexuma ¢
nonoxeHunem BbikntoveHus (0) Hacoca 1 ycTaHOBIEH B
MONOXeHNe «aBTOMaTUYECKUIA PEXUMY
but 4 #4 CocTosiHMe rOTOBHOCTM  |Hacoc 2 nucnpaBeH, MHOTONO3ULMOHHbIN
Hacoca 2 nepeknioyaTens Py4HOro 1 aBTOMaTUYECKOro peXxmma C
nonoxeHnem BbikntoveHns (0) Hacoc 2 yCcTaHOBMNEH B
MONOXEHNE «KaBTOMATUYECKUIA PEXUMY
but 5 #5 Pexwnm pabotel Hacoca 1 |Hacoc 1 paboTtaet
but 6 #6 Pexwnm paboTel Hacoca 2 |Hacoc 2 paboTtaet
but 7 #7 ABTOMaTUYECKMI PEXXMM | MHOTOMO3ULMOHHBIN NepekntoyaTens py4YHoro n
paboTbl Hacoca 1 aBTOMaTUYECKOro pPexunma c noroXXeHneM BbIKIMHYeH S
(0) Hacoca 1 ycTaHOBNEH B NONOXEHWE
«aBTOMAaTUYECKUIA PEXMMY
but 8 #8 ABTOMaTUMYECKUI peXxuMm | MHOrONo3WUMOHHBIN NepeknoyaTenb Ppy4YHOro un
paboTbl Hacoca 2 aBTOMaTUYECKOro pexunma c nornoXXeHneM BbIKMHYeHNS
(0) Hacoca 2 ycTaHOoBNEH B NONOXEHWE
«aBTOMATUYECKUIA PEXMMY
But 9 #9 Pabouunn umkn Hacoca 1 |Hacoc 1 BbinonHaeT paboymin umkn
But 10 #10 Pabouunn umkn Hacoca 2  [Hacoc 2 BbinonHseT paboymnin Lukr

7.1.2.3.3 ®yHKumm

MocpeacTBOM NOMEBON WNHBLI MOTYT ObITb BbINOMHEHBI pa3nuyHbie yHKUMM Nnpubopa Ha
LevelControl Basic 2. ®yHKUMN BbI3bIBAIOTCA C NOMOLLBIO (hyHKLMOHaNbHOro koga 05
(Write Single Coil). ®yHkumoHanbHbIn ko, pernctp (Coil) 1 3HaveHne npeacTaBneHsb B
BMAE LWECTHaALaTEPUYHBIX YNCEN U B 4aHHOW (hOpMe MOTYT ObiTb NPUHATHI B NMPOTOKON
Modbus-RTU.

Tabnuvua 16: PyHKUMM NONEBON LWNHbI

®PyHKUMOHaNbHbIN | Peructp | 3HavyeHue HaumeHoBaHne |OnucaHue
Koa,
05 f5 01 ff 00 OuctaHympoBaHHoe |[dncTaHuMpoBaHHOE KBUTMPOBAHNE BCEX TEKYLUMNX
KBUTMpPOBaHWe nonew
05 f5 02 ff 00 BHelwHsas YcTaHoBKa/ yganeHue BHELHEro curHana TpeBsoru
00 00 HencnpaBHOCTb (A10)
(cTranpapTHas HacTpoiika: 06a Hacoca BbIKI.)

7.1.2.3.4 OnpepgeneHve CpoOKOB

KoHueBoe conpotuenenne ansa ModBus RTU v nogknioyeHe nonesow WnHbl UMeEoT
3aBOACKY0 YCTaHOBKY. Ecnv Moaynb curHanmMsauum He SBnsieTCs KOHeYHbIM Npudopom,
cnegyeT U3BneyYb OKOHEYHOE COMPOTUBIIEHNE.

Ecnu LevelControl Basic 2 ucnonb3syetcsi B Ka4eCTBe KOHEYHOrO nNpubopa B cucteme
NOMeBOoN LUMHbI, NN €CNK NPOU3BOANTCA COEANHEHNE TOUKa-K-TOYKE K MEXCETEBOMY
nHTepdericy, To Ana obecneyeHns Hagnexawero PyHKUMOHMPOBaHWA Ha nnaTty cnegyet
YCTaHOBWTbL OKOHEYHOE COMPOTMBIEHNE. ITO MOXET BbiTb CAenaHo NPOCTLIM CNOcoBoM
yepes Bblknoyartens DIL S1.
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006606

PucyHok 9: BeikntovaTens DIL S1

Tabnuua 17: HasHauyeHue dyHKuui BeikntovaTenen DIL

Beikntovarens | CoeanHeHue Onucanve 3aBoackas
DIL HacTpolika
1 ModBus RTU RS485-onpeneneHune cpoka ON
2 RS485-onpeneneHune cpoka ON
3 3asemneHune ¢ ranbBaHN4YeCcKom OFF
pasBsaskon (coeguHsaeT RS485-GND ¢
Common-GND
4 CucrtemHas CAN-onpeaeneHue cpoka ON
5 wnHa CAN-onpegeneHne cpoka ON
6 He pacnpeneneH OFF
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8 TexobenyxusaHue/yxon

8 TexobcnyxusaHuel/yxon

8.1 MeponpusiTusi TEXHUYECKOMY OBCIY>KMBAHMIO /[TEXOCMOTP

KomnaHus KSB pekomeHayeT Npon3BOAUTL PErynsipHbIA TEXOCMOTP/ TEX0bCnyXuBaHue

cornacHo crnegytoLemy rpacuky:

Tabnuua 18: Meponpusatusi TeXHU4YecKoMy 06CnyXX1BaHUIO /TEXOCMOTP

Meponpusitue

TexocMoTp

TexHuyeckoe
o6GcnyxuBaHue

[poyecTb gononHuTensLHoe PYKOBOACTBO MO
JKcnnyatayun n pykoesoacteso no 3KCI'IJ'IyaTaLI|VIVI/
MOHTaXy

X

X

MpoBepuTb NPaBUILHOCTL YCTAaHOBKU KaGenbHOro
COEAMHEHMS MEXay MOoAyNeM CUrHanu3aumm um
nnatbl LevelControl Basic 2

[MpoBepuTbL NPaBMNBLHOCTL YCTAHOBKM KabenbHOro
COeQMHEHMA MexXay MogyneM CUrHanusauuu un
MoAynem curHanusaymu

3aTaHyTb CoeanHUTENbHbBIE KNEMMbI (OTAENbHbIE
COOGLLEHMS, aHANOroBbI BbIXOA, NOAKIYEHWE
MONEBON LLUMHBI, MOAYNN U3MEPEHNS TOKA)

[MpoBepuTb, FOPUT NN NOCTOSAHHO 3ENEHbIN CBETOBOM
CurHan ceetToanoaHoro nHankaTtopa paﬁOTbI Ha
mMoayne curHanusauguu.

MpoBepuUThL NapameTpbl

MpownssecTn NPOBHLIN NYCK Yepe3 HECKOMbKO LIMKIMOB
KOMMYyTaLmm

[MpoBepuTb NPaBUIbLHOCTL (PYHKLUMOHMPOBAHNS
YCTPOWCTB KOHTPOMNS U CUrHanuM3aunn, Bkroyas
OTAENbHbIE COOOLLEHNSsI

OI'IpeJJ,eJ'IVITb I'IOTpeGHOCTb B BO3MOXHbIX 3aMacHbIX
agetanax

MpoBecTU UHCTPYKTax u/unu obyyeHue
obcnyxuBatoLLero nepcoHana

Mpu HeobxoanmocTn cHabaWTb HOBLIM

PYKOBOACTBOM MO 3KCNyaTaumum/MOHTaxy
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9 HeucnpaBHOCTU: MPUYUHBI U yCcTpaHeHne

9 HewucnpaBHOCTU: NPUYUHBI U YCTPaHEHUE
Tabnuua 19: YcTpaHeHne HeucnpaBHOCTEN

HeucnpagsHocTn

MpuumnHbI

YcTtpaHeHue

YCTPOWCTBO ynpaBneHus
nokasblBaeT ownbky -A17-

HeucnpaseH moaynb curHanusauum

= [poBepuTtb NOAKMOYEHNE MOAYNS
cUrHanusaumm

= OTKMYNUTL U CHOBA MOAKIIOYNTD
Hanps>XeHne nnuTaHnAa

= 3ameHnTb Moaynb CUrHanunsaummn

3eneHblit cBeTOAMOA MOAYNSA
cUrHanuaauum He roput

Mogaynb curHanusaymm HenpasBuIbHO
COEeAVHEH C rMaBHOW NnaTon nunu
HencnpaBeH

= [poBepuTb NOAKMHYEHNE MOAYNSA
curHanusaumm

= 3ameHnTb MoAaynb CUrHanunsaummn

3eneHblit cBeTOAMOA MOAYNS
curHanusauum muraet

Mogynb curHannsaumm He pacnosHaH

= [NepenpoBepuTb BEPCUIO
MUKpOMporpamMmmHoro obecrneyeHus
YCTpOIACTBA yNpaBrieHusi, npu
HeobXxoaANMocT 0GHOBUTL

OTaenbHble coobLeHns He
npepbiBaloTCH

OwnboyHas HacTpolika unm
noakntoyeHne

= [epenpoBepuTb YCTaHOBKY
YCTPOWCTBa ynpaBneHus

= [MNepenpoBepuTb KIEMMHOE
COeAIMHEHME MOAYNSA CUrHanu3auum

OT aHanoroBoro Bbixoaa
noctynaet OWNBOYHbIN curHan

OwnboyHas HacTporika unm
noakntoyeHne

= [epenpoBepuTb YCTaHOBKY
YCTPOWCTBa ynpaBneHus

= [MepenpoBepuTb KNEMMHOE
COeQMHEHNE MOAYNSI CUrHanNM3auum

OT aHanoroeoro Bbixoda He
nocTynaeT curHan

OwnboyHast HacTporika Unm
noaknoyeHme

HeuncnpaBHOE M3MepEHNEe YPOBHS
HanonHeHus (coobuieHne -A11-)

= [epenpoBepuTb YCTAaHOBKY
YCTPOWCTBa ynpaBneHus

= [MepenpoBepuTb KNEMMHOE
CoeaVHEHNE MOAYNS CUrHanNM3auum

= [lpoBepuTb N3MepeHne YpoBHS
HanonHeHus

Owunbo4Hoe noseaeHne npu
NHEBMATUYECKOM U3MEPEHUN UMK
6apboTaxe

OwwmnboyHas HacTporika unm
nogkmnioyeHne
HerepMeTUYHOCTb LUMaHroB

= [MpoBepuTb YyCTaHOBKY YCTPOMCTBA
ynpaeneHus

= [lpoBepUTbL COEAMHEHMS LWNAHIoB

= [poBepuTb LWUNaHMM Ha
repMeTMYHOCTb

MapameTp 1-2-3 Tok Hacoca 1 u/
mnun 1-3-3 ToK Hacoca 2 He
oToOpaxatroTcst unm
oToOpaxaloTcst HenpaBUbHO

OwmnboYHOoE NogKmNYeHne Mogyns
CUrHanM3auum unu Moayns n3mepeHus
TOKa

MecTa nogkniodeHns moaynen
N3MEPEHUS TOKa K MOy
CUrHanumsaumm nepenyTtaHbl

= [lpoBepuTb NOAKNIOYEHMSA moayna
CuUrHanmsauumm nnm moayna
n3MepeHna Toka

HapyLweHa cBs3b Yepe3 ModBus
RTU

oLWMBOYHOE NoaKntyeHne
CBA3b HapyLleHa
CBA3b NpepBaHa

= [NpoBepuTb NogkntoveHe
= [MpoBepuTb HAcCTpOWiKn

= OTKMYNTb M CHOBa NOAKNKYUTb
Hanps>xeHne nntaHna

= COpocuKTb HacTpOiKK YCTPOCTBA
ynpaBneHus

LevelControl Basic 2
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9 HeucnpaBHOCTU: MPUYUHBI U yCcTpaHeHne

HeucnpaBHocTtun

MpyymHbBI

YcTpaHeHue

HapyleHa cBsA3b ¢ cuctemom
NONeBOW LUNHbI

ownboYHoe nogknoveHne
CBSi3b HapyLleHa
CBSi3b NpepBaHa

MpoBepuTb NOAKMYEHNE
MpoBepuTb HAaCTPOLiKK

OTKIMOUYNTB U CHOBA MOAKIHOYNTD
Hanps>XeHne nnuTtaHnAa

C6pocnTb HaCTPOWKKM YCTPONCTBA

nocpeacTBOM MOMEBOW LUNHbI

ynpasneHus
OwwnboyHoe napameTpupoBaHve |HesaaoKyMeHTUPOBaHHbIE NapaMeTphbl = CHoBa BOCCTaHOBWTb
ANs JOCTyna K NONeBON LNHe MOTyT BbITb TaKkke N3MEHEHbI napameTpupoBaHue

lMpoBepuTb M OTKOPPEKTUPOBATL
KOMaHAHbIA hann anga 4octyna K
NoneBow LWMHe
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10 ConyTcTByIoLWasn 4OKyMeHTauus

10 ConyTtcTBYHOLAA AOKYMEHTauus

10.1 Cxema nopkntoveHwuii / cxema pasmeLleHust Knemm

10.1.1 OTgenbHble cooblLeHns - MHAMKaLUWSA onepalyoHHoro wuTa (npumep)

|+
|

3 < @ % . L 2

g 8 8 8 ; ; ]

g % é Z’ % % E % 111 -|11z 11 211 -|214 212 311 -|314 312 411 -|414 412 511 -|514 512 611 -|614 612
X1-4 X1-3 X1-1 X1-2 X1-3 X1-4 X1-5 X1-6 X1-7 X1-8 X1-9 X1-10 X1-11 X112 X2-1 X2-2 X2-3 X2-4 X2-5 X2-6 X2-7 X2-8 X2-9 X2-10 X2-11 X2-12
QIO OO OO QIO QIOIOIQIOO QIO
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[ [ B I e
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PucyHok 10: OtgenbHble coobLyeHns - MHOUKaums onepaumoHHOro wura

1 |HewucnpasHocTb Hacoca 1 2 |HewncnpasHocTb Hacoca 2
3 |HauBbicluni ypoBeHb BOAbI 4 |HewucnpaBHOCTb gaTyuka
5 |Pexwnm paboTbl Hacoca 1 6 |Pexum paboTbl Hacoca 2
PacnpeneneHue curHanbHbIX perne MoxeT ObiTb M3MEHEHO Npu nomoLm Servicetools.
10.1.2 AHanoroBbIV BbIXOA,
- o
3 s 2 & 2
2 2 & @
s g g 8 8 z z 2
< 5 2 g 2 3 3 g 111-|114 11 211-|214 212 311 -|314 312 411-|414 412 511-|514 512 611-|614 612
X1-4 X1-3 X1-1 X1-2 X1-3 X1-4 X1-5 X1-6 X1-7 X1-8 X1-9 X1-10 X1-11 X112 X2-1 X2-2 X2-3 X2-4 X2-5 X2-6 Xx2-7 X2-8 X2-9 X2-10 § X2-11 X2-12
QIO OO OO0 OO OOV OIO|IO|OIOCIOI OO0 OIS
GND
4..20 mA
4.20 mA

PucyHok 11: AHanorosblli BbIXOA

AHanorosbIl BbIXoa npegoctaBnsaet curHan 4-20 MA, NponopLMOHanbHbIA YPOBHIO
HanonHeHus. Pacnpenenenne 6biTb U3MeHeHo npu nomoLuy Servicetools.

LevelControl Basic 2
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10.1.3 W3mepeHue Toka 3~
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F6 F6
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3~ 3~

PucyHok 12: VamepeHue Toka 3~

T T
=] it R Y I

MoAyn CurHanmsauum

1 MuTtanue Hacoca 1 2 |lNuTtaHne Hacoca 2
3 |Moaynb namepeHus Toka Hacoca 1 4 |Mopaynb n3mepeHusi Toka Hacoca 2
5 |lMogknioveHne moaynsa namepeHns Toka Hacoca 1 K 6 |[NogknodeHne moaynsa naMepeHnst Toka Hacoca 2 K

MoAayno curHanmsauunm
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10.1.4 W3mepeHue Toka 1~

L-In

W\

L-Out

L-In

[2[o[°1°]

®

W\

L-Out

\IK\ . \Ik\ .

- z & — z &

eifjet

PucyHok 13: VamepeHue Toka 1~

[o[o1°]°]

©® ©

1 MuTtanue Hacoca 1 2 |lNuTtaHne Hacoca 2
3 |Mopaynb namepeHus Toka Hacoca 1 4 |Mopaynb nsmepeHusi Toka Hacoca 2
5 |lMogknioveHne moaynsa namepeHns Toka Hacoca 1 K 6 |[NogkntodeHne moaynsa naMepeHnst Toka Hacoca 2 K

MoAyrn curHanmsauum

MoAayno curHanmsauunm

LevelControl Basic 2
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10.1.5 TNopkniouyeHne NoneBoi LLNHbI

2 8 8 3 ; 2 9

g % § 5 é g g % 111 -|11z 11 211 -|214 212 311 -|314 312 411 -|414 412 511 -|514 512 611 -|614 612
X1-4 X1-3 X1-1 X1-2 X1-3 X1-4 X1-5 X1-6 X1-7 X1-8 X1-9 X1-10 X1-11 X112 X2-1 X2-2 X2-3 X2-4 X2-5 X2-6 X2-7 X2-8 X2-9 X2-10 X2-11 X2-12
QIO OO OO0 OO0 OO

RS485-GND | RS485-GND

|
| Re4sss | ReassB | :
|

RS485-A | rRsass-a

| RS485-GND |
.- Agliial BACnet-Gateway ‘M---

| Rs4ss-A |

PucyHok 14: TNogknioyeHne NoneBon WnHbI
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10.1.6 PesepBHOE M3MepeHVe YPOBHS HanoOMHEHUs!

Vicnonb3oBaHue pe3epBHONM CUCTEMbI JUHAMMYECKOrO Hanopa npegnaraet pe3epBHYtO
CUCTEMY U3MepPeHUa ypoBHA HaNOJIHEHUA, KakK U Npu NOOKNKYEeHHOM Moayne ATEX -
OONONHUTENBHBIN KOHTPOMb MUHUMAasIbHOIo YPOBHA.
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x1-7 | x1-8 | x1-9 fxi-10 | xi-11 | x112 x2-1 | x2-2 | x2-3 | x2-4 | x2-5 | x2-6 | xa-7 | x2-8 | x2-9 [ x2-10 | x2-11
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4,8 mm 4,8 mm
6,4 mm 6,4 mm

PucyHok 15: PesepBHoe M3MepeHne YPOBHS HanomnHeHNs

1 |Oatuyuk paBnexus LevelControl Basic| 2 |PesepBHbIil AaTuuK aBneHus Ha
2 Moayne curHanusauuu
3 |PeayKuMOHHbIN coeanHnTenb 4 | PedyKuMOHHbIM COeanHNTENDb
5 [[NorpyxHow konokon nunu 6 |dononHUTenbHbIN NOrpyHON
N3MepUTENbHbINA KONOKO KONOKOM N N3MepPUTENbHbIN
Konokon
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[1na MoHTaXxxa pe3epBHOM CUCTEMbI JMHAMMUYECKOro Hanopa Heobxoanmbl ABa KOMMNNEKTa
N3MepPUTENbHbIX KOJIOKOSIOB 1 ABa KOMMNNEKTa Norpy>HbIX KOJIOKOMOB.

O6a konokorna - NOrpy>XHOM 1 M3MEPUTENbBHBIN - CrieayeT yCTaHaBNMBaTh Ha PacCTOAHUN
200 MM (HWKHWUIA YpOBEHBb KOMOKONA) OT AHa pe3epByapa. Ecnu konokona
yCTaHaBNMBalTCA Ha APYro MOHTaXHOW BbICOTE, AaHHOE 3HaYeHue cneagyeT yCTaHOBUTb
Ha YCTPOWCTBE YNpaBneHus.

Tabnuua 20: MapameTp

Mapametp HaumeHoBaHue
3-4-4-1 YpoBeHb konokona 1
3-4-5-1 YpoBeHb konokona 2

YKASAHUE

[lns pa3srpysku LITEKEPHOro pa3bema yCTPOWCTBA YNpaBeHNsl OT PACTSKEHUS LUNAHTU
MOrpy>KHOTO U M3MEPUTENBHOMO KOMOKOIOB crieayeT NPOoTsAHYTh Yepes kaGenbHbIN
KOHHEKTOP 1 TYro ero 3aTsiHyTb.

YKA3SAHUE

[ns obecneyeHns npaBnnbHOro MYHKLMOHNPOBaHNS YCTPOMCTBA yNpaBrieHus
BO3AYLLUHbIN LUMAHT MOrPY>XHOMO U 3MEePUTENbHOrO KONOKOMNOB cneayeT Bceraa
pacnonaratb C MOCTOSAHHBLIM CHUXEHNEM YPOBHS, YTOObI NpeoTBpaTUTL CKOMneHne
BOAbl, 0bycnoeneHHoe obpa3oBaHnem KoHgeHcaTa. CnvLIKOM AMUHHbBIE LUMaHrn npu
yCTaHOBKE Heobxoanmo obpesaTsb.
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10.1.7 YactuuHo pesepBHas cuctema 6apGotaxa

Mpwn cboe koMnpeccopa, BbI3BaHHOM OLLUMGKON, 06e CUCTEMbI U3MEPEHUS YPOBHS
HaMonHeHWsi NPoAOIKaloT paboTaTh B KAYeCTBE Pe3epBHON NMHEBMATUYECKOW CUCTEMbI
N3MepPEeHUsi YPOBHS! HanoMHEeHMs (MPUHLMM AMHAMMUYECKOro Hamnopa)

i iy ! P , . i i
A S 1 i L L Ll L H Lol 1 1

! A4S i | U o W 8| B Ack;‘i@”
Il [200]222]221]220] 1 | Engbie || | Atdm i [ot1]ots]ors]or7]ore]os1oarfost] 11 !
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! 1 I

4,8 mm 4,8 mm
6,4 mm 6,4 mm

N AN

f 200 mm

PucyHok 16: YactuuHo pesepBHas cuctema bapboTtaxa

1 |Oatuyuk paBnexus LevelControl Basic| 2 |PesepBHbIil AaTuuk gaBneHus Ha
2 MoAyrne curHanusauum

3 |Komnpeccop gns 6apboTtaxa 4 | 3acnoHka

5 |KnanaH 6 |PeayKumoHHbIN coegnHUTenb

7 | TponHuk 8 |PeayKumoHHbIN coeanHUTenb

9 |MorpyxxHon konokon 10 |Pe3epBHbIli NOrPY>XHOWN KONOKOS

[na MOHTa)a YaCTUYHO Pe3epBHON CUCTEMbI ANHAMNYECKOro Hanopa Heobxoaunmbl ABa
KOMMNNeKTa USMepUTeIibHbIX KOJTOKOJ1I0B U iBa KOMMJIEKTa NOrpy>XHbIX KOJTOKOJ10B.

Ob6a konokona - Norpy><Hom 1 N3MepuTenbHbIV - CriegyeT YCTaHaBnMBaTb Ha PACCTOSAHUN
200 MM (HWXHWI YPOBEHBb KOrokona) oT AHa pesepByapa. Ecnu konokona
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yCTaHaBnMMBarKTCA Ha .ElDYroﬁ MOHTaXXHOW BbICOTE, JAaHHOE 3Ha4YeHne cnenyet yCTaHOBUTb
Ha yCTpOﬁCTBe ynpasneHusa.

Tabnuua 21: MapameTp

MapameTp HaumeHoBaHne
3-4-4-1 YposeHb konokona 1
3-4-5-1 YpoBeHb konokona 2

YKASAHVE

Onsa Pa3rpy3ku WUTEKepHOro pasbema yCTpOVICTBa ynpasrieHna OT pacTAXeHUA WnaHrn
NOrpy>XHOro n USMepPUTENIbHOIo KOJIOKONOB crieayeT NPOTAHYTb Yepes kabenbHbIN
KOHHEKTOP U Tyro ero 3atAaHyTb.

YKASAHUE

[nsa obecneyeHns npaBuIbHOrO PYHKLMOHMPOBAHNS YCTPOINCTBA yripaBrieHus
BO3AYLUHbIN LUMAHT MOFPY>KHOMO U M3MEPUTENBHOIO KOMOKONOB CreayeT Bceraa
pacnonaraTtb C NOCTOSIHHbIM CHUXXEHWEM YPOBHSI, YTOObI NPeoTBPaTUTL CKOMMEHNE
BOAbl, 06ycrioBneHHoe 06pa3oBaHMeM KOHAeHcaTa. CNMLWKOM ASIMHHbIE LWAaHM Npy
yCTaHOBKE He0OXoaMmMo obpe3aThb.
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Ykasarenb

M

ModBus 25

A

AHanorosbil Bbixog 20

B

BobiBog u3 akcnnyatauuu 16

M

MeHto HacTpoek 18
MeHio pesynbTaToB nsmepenus 18
MoHTax 12

H

HewucnpasHoctn 31

O

OtgenbHble coobuwennst 10

M

[NopkntoYeHne NoneBon LWNHbI 25
MogwwmnHukoBbIl y3en 6
Myck B akcnnyatauuo 16

P

Pacwupenunsi meHio 18

Y

pe3epBHOE U3MepeHue ypoBHA HanonHeHns 24, 37

T

TexHun4yeckoe obcnyxmsanne 30
TexocmoTp 30
TpaHcnopTupoBKa 6
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