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1 TEXHUWYECKUE XAPAKTEPUCTUKHU

1.1 OBLUME CBEAEHUA

MapoBble reHepaTtopbl cepun GX SABNAKOTCA yCTaHOBKaMMU MONy(UKCUPOBAHHOTO FOPM30OHTANIbHOMO TUNa C
AbIMOrapHbIMK TpyGaMm, YKOMMNIEeKTOBaHHbIMU pypPHUTYPOWA, Anst (DYHKLMOHMPOBAaHMS KOTOPbIX He06XxoauMOo
UCMorb30BaTh FrEpMETUYHbIE FTOPENKM Ha rasy, CoNsipke Uiy Ha NeYHOM TOMMUBE.

Hawwm reHepaTopbl xapakTepusytoTcst 6e30MacHOCTbIO, HAAEXKHOCTLIO BO BPEMEHU, MPOU3BOANTENBHOCTBIO U
BbICOKMM KOJIMYECTBOM Mapa, kKacaTerlbHO Yero COBETYEM BHUMATENbHO U3YYnTb MHCTPYKLMN.

OTOoT reHepatop Aansa BbipaboTkm napa npu BbICOKOM [OABJIEHUW (12-15 krdp/cm®) ¢ KoTrioMm €

HAMNPABJNEHHBIM MIMAMEHEM U TPEMA OBOPOTAMU AbIMA, nonHOCTbIO 0CBOOOXAEH OT NMOMOLLN
npoBoAHuKa, 3anaTeHToBaH Ao 3000 kr/4 BbipaboTaHHOro napa.

1.2 XAPAKTEPUCTUKU

e Pabouwue pene gaBneHus (paboTaloT Ha 1-OM 1 2-OM NNameHu).

e bBrnokupyowee pene paeBneHusi (OCTaHaBNMBaEeT ropesniky, KOrga OHa [OCTUraeT MaKCMMalnbHOro
[aBneHuns napa; BOCCTAHOBIEHNE ABMNAETCA PyYHbIM M HAXOAMTCA Ha LWWUTE YNpaBneHus).

[ PerynﬂTop YPOBHSA (2 30HAa noacoeUHEeHbl K NpoBOAMMOMY 3JIEKTPOHHOMY pefie n nogaepXxmBarvT
ypOBEHb BOObI B CbVIKCVIpOBaHHbIX J'IVIMVITaX).

e bBnokupylouee pene ypoBHs (2 30HOa MnoacoedMHEHbl K MPOBOAMMOMY 3NIEKTPOHHOMY pene,
GnoKMpylOT  Troperiky, €eclnv YpoBeHb MafaeT HWKe MWHMMAarbHOrO 3HaveHusi 6esonacHocTy;
BOCCTaHOBMEHMNE SIBMSIETCS PYYHbIM U HAXOAMTCS Ha LUMUTE YNpaBneHus).




1.3 TEXHUYECKHUE OAHHbIE
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Puc. 1
OMNWUCAHWE 13 Mnuta gna ycTaHOBKM ropenku
1 MaHenb ynpaeneHus 14 CoepguHeHne ¢ rmaBHbIM MapoBbIM KranaHoMm
2 Perynupytollee pene gasneHus 15 Brnokupytowime knanatsl
3 MpepoxpaHutensHoe pene AaBreHust 16 JTok ans KoHTpons
4 MaHomeTp 17 MpenoxpaHuTenbHble KnanaHbl
5 MHankaTopbl YpOBHS 18 CoeauHeHve nuTaHus
6 30HA OCTaHOBKM Hacoca 19 HacocHbin dunbTp BCacbiBaHWA
7 3oHAa paboTkl Hacoca 20 Tpyba abimoxoaa
8 1® 30H7 YPOBHS NpefoXpaHUTens 21 CurHanbHas namnoyka nnamenmn
6e3onacHocTn 22 [peHaxHoe coeanHeHne
9 2% 30H[, YPOBHSA NpefoXpaHNTENs 23 [THeBMaTUYECKUIN OPEHAXKHbIA KnanaH
6e3onacHocTn 24 OneKkTpoHacochl NUTaHKSA
10 MepepHue asepua 25 KoHTponb o6ecconveaHus
1" LinnuHap ons KOHTaKTHbIX AaT4YMKOB 26 Oxnagutenb
12 CnvB umnuHgpa 27 [peHax nHAMKaTOpOB YPOBHSA
MonesHas Mpowuse. | MpoTnBoO- Pa3mepsbl Ot6op| Bec*
Mogenb MOLLIHOCTb napa |gasneHue. MM napa*
Kkan/Jyac kBT Kr/4 mbap A A1 B C D H HA1 H2 | H3 L @c | DN Kr
GX 1000 |1.000.000| 1.162 | 1.700 55 1300|2000 | 2450| 750 | 2000|2320 | 875 | 1520|3200 [3600|400| 65 6.500
GX 1200 |1.200.000 | 1.395 | 2.050 7,0 1300 | 2000 [ 2450 | 750 | 2500|2320 | 875 | 1520|3200 [4100|400| 65 7.100
GX 1500 |1.500.000| 1.744 | 2.550 7,0 1300|2100 | 2550 | 750 | 2500|2400 | 900 | 1570|3300 [4100|450| 80 8.500
GX 1750 |1.750.000 | 2.035 | 3.000 7,0 1400[ 2180|2650 | 750 |2500|2460| 915 | 1620|3350|4100|450 | 80 9.600
GX 2000 |2.000.000| 2.326 | 3.400 8,5 1400|2180 | 2650 | 750 |3000 [2460| 915 | 1620|3350 (4600|500 | 80 |10.500
GX 2500 |2.500.000 | 2.907 | 4.260 8,0 1500 (2260|2760 | 800 [3200]2620| 990 |1720]3500[4900| 550 | 100 |11.500
GX 3000 |3.000.000| 3.488 | 5.100 9,0 1500 | 2360 | 2900 | 1000 | 3000 | 2720 | 1020|1750 | 3600 [ 5050 | 600 | 100 | 13.000
GX 3500 |3.500.000| 4.070 | 6.000 10,5 1500 | 2360 | 2900 | 1000 | 3500 [ 2720 | 1020|1750 | 3600 [ 5550 | 600 | 125 | 14.300
GX 4000 |4.000.000 | 4.651 | 6.820 10,0 1600 | 2460 | 3000 | 1070 | 3500|2880 | 1115|1950 |3780|5700| 650 | 125 | 16.000
GX 5000 |5.000.000| 5.814 | 8.500 10,5 1600 | 2600 | 3200 | 1070 | 3500 [ 3000 | 1150 | 2000|3900 [ 5700 | 650 | 125 | 18.000
GX 6000 |6.000.000 | 6.977 | 10.000 12,0 1700|2700| 3300|1100 (4000|3150 |1250|2000|4050|6300| 700 | 150 |21.000
GX 7000 |7.000.000| 8.140 | 12.000 12,0 1800 | 2860 | 3460 | 1100 | 4500 [ 3350 [ 131021504250 [6750 | 800 | 150 |24.000
GX 8000 |8.000.000| 9.302 | 13.600 14,0 1800 | 2860 | 3460|1100 | 5000 [ 3350 | 131021504250 [ 7250|800 | 150 |26.500
GX 9000 |9.000.000 | 10.465 | 15.300 14,0 1900 | 3000 | 3600 | 1200 | 5100 | 3500 | 1365 | 2300|4400 | 7350 | 900 | 200 | 30.000
GX 10000 |10.000.000| 11.628 | 17.000 15,0 1900 | 3150 | 3750 | 1200 | 5200 | 3650 | 1400 | 2350|4550 | 7600 | 900 | 200 | 33.000

* NaHHble onga gaBnenus 12 atm.




2 OYPHUTYPA

Hawu napoBble reHepaTopbl CHaGXeHbl cepueil PYPHUTYPLI, KOTopas MOXeT GbiTb pasaeneHa creaylwmnm

obpasom:

e npegdoxpaHuTenbHas pypHUTYpa (NMPeaoXpaHUTENbHbIA KranaH, NpedoXpaHuTenbHble perie YPOBHS,

npefoxpaHuUTenbHoe perne AaBfieHus).

perynupytolian dypHUTypa (pene ypoBHs, pene AaBneHus)
dypHUTYpa nogaym (LEeHTPOOEXHLIN HAcoC)

cbypHMTypa - MHOWKaTOpPbI (VIH,U,I/IKaTop YPOBHA, MQHOMETP, CUrHaribHaaA namMmrnodka Bosropava).

DypHUTYpa MaHEBPUPOBaHUA (OTCEKaloLLMe KnanaHbl, pasrpy30yHbIn KnanaH).

B nocnepgytolieM onucaHnm yacten pypHUTYpbl, OHU ByAyT pasgeneHbl N0 KOHTPONMpyeMomn usmnyeckon

BEnu4yvHe (OaBneHne N ypoBeHb).

2.1 [OABJIEHUE

2.1.1 MaHomeTp (Puc. 2)

MaHomeTp TuMna BypaoH, cocTouT M3 MeTannuueckon Tpyokn ¢
ANMAMNTUYECKMM CEYEHMEM, UMEET PacnmoWeHHy ¢(opMbl 1
COrHyT B apky. OavH un3 KpaéB OTKPbIT W MNOACOEANHEH K
BHYTPEHHEN 4acTu reHepartopa, 4YTOObl M3MEpPSATb [OaBIEHNE;
OPYron Kpam 3akpbiT M CBOOOOEH B ABWKEHMU, MOOCOEAMHEH C
MOMOLLBIO CUCTEMBI PbIYAroB K 3yb4aTtomMy CEKTopy, K yKasaTento.

Ha MaHOMeTpe KpaCcHbIM LUBeTOM YKa3aHO nliaHupyemoe
AaBlieHue.

MaHomeTp yCTaHOBJ1IeH Ha KpaHe C TpemMd KaHanamu, 4TOo

NO3BONSET BbINOMHATL CeayloLmne enNcTBus:

e  COeauHATb reHepaTop C MaHOMETPOM (HopMaribHas nosuums
hbYHKLMOHMPOBaHMS)

e CcoeaMHATb MaHOMETP C BHEWHel 4acTbio (Mo3uuus,
HeobxoaMmas onst oTBoda cudpoHa)

® COEAWHSTb reHepaTop, MaHOMeTp M MaHomeTp — obpasey
(no3uums, Heobxooumas Ansi ConocTaBeHUs MaHOMETpa)

Puc. 2




2.1.2 Pabou4ee pene gaBneHus

OTOT npubop KOHTpONMpyeT [faBrfieHMe reHepatopa W MNOAAEPXKMBAET €ro Mexay uKkcMpoBaHHbIMM
MakcuMasbHbIMU Y MUHUMaTbHBIMU 3HAYEHUSIMUA.

WHCTpyKUMS ANg HaCTPOMKuK:
OnekTpuyeckuin BolkniovaTenb nmeeT Tpy BUHTa (2-1-3 cnpaBa HaneBso)
Mo pocTuKeHno yCTaHOBNEHHOIO AaBneHNsa KOHTaKT 2-1 nepeknioyaeTcs B KOHTaKT 2-3.

HacTpoiika pene gaBneHus (Puc.3)

a) BpallanTe perynatop (1) 4o Tex nop, noka ykasartenb (2) He AOCTUTHET 3HAYEeHUS OaBIEHUS, C KOTOPOro
Ha4yHET paboTaTb ropernka;

0) CHATL KpbILWKY pene aasneHus u noctaBntb 6apabaH (3) Ha BbIBpaHHOM 3HavYeHun ana anddepeHumnana
(ropenka octaHoBMeHa) Ha OCHoBe guarpammbl Ha Puc. 4.

Hanpumep:

* TMN pene gaBneHns RT 5

* ykasaTenb macwtaba 9 6ap

* ykaszatenb bapabaHa 4 cooTBeTCcTBYET 1,2 Oap
* 3anycK ropenku 9 6ap

* OCTaHOBKa roperiku 11,1 6ap

RT S 12 he |20 24 28 37 36 40
RT5 A e ————— bar
L L

MIN. MAX.

1 2 34 5 6 7 8 9 10

FYFTFTFETFE T TN Ve WV |

Pwuc. 3

Puc. 4
2.1.3 MNpepoxpaHuTenbHoe perie AaBfieHUA

HactpanBaeTtca Ha gaBneHun 6onblle MakCMManbHOro AaBfieHUs PEerynupylollero pene gasneHus, HO
BCerga MeHblUe AaBneHus OTKPbITUS NPeAoXPaHNTENbHOro (bIX) knanaHa (oB).

MpenoxpaHuTensHoe pene aBrneHUs 3anyckaeTcs B Cnydae MOSIOMKM perynvpylowero pene gaBneHus U
OCTaHaBnuBaeT ropernky. [oBTOPHLIN 3amnycK ropenku nponucxoauT TONbKO MOCMe TOro, Kak AasneHne napa
CHU3UTCS U BbINOSTHEHO Nocregyiolee py4Hoe BOCCTAHOBIIEHNE Ha 3NEKTPUYECKOM LLMTE.

HaCTDOIZKa O0aHHOro perne gaBneHna nponcxoguTt MOJIHOCTBbH TaKXe KakK perynvpyrouwiero pene aBrieHuA,
HO C eOUWHCTBEHHbIM yBeOOMJIEHMEM, 3aKrn4yarwmmca B TOM, 4TO HeobxoaMmMo YCTaHOBUTb YKasaTellb

OapabaHa Ha 1, To ecTb ¢ AMddepeHLManomM paBHbIM HyIHO.




2.1.4 NMpepoxpaHnTesribHble KnanaHbl

MpeoHasHadveHbl ONA BbINyCKaHWA napa, Korga AOCTMraeTcsl MaKCUManbHOe MriaHMpyemoe OaBrieHve
reHepaTopa.

KnanaHbl, yCTaHOBIMEHHbIE Ha KOTIe, MoryT 6biTh Ha MpyxunHe (Puc. 5).
MpoBoAHMK AoMmkeH yaensTb 6onfblioe BHUMAaHWE W OCYLLECTBNSATb
NpuUnexHoe © akkypaTHoe obcnyxuBaHWe npeaoxpaHUTerbHbIX
knanaHoB. lMpegoxpaHWUTEeNbHbIA KnanaH SIBMsSieTCss CaMblM BaXkHbIM U
Xpynkum npubopom reHepaTopa, M npeactaBnsieT us cebs camyto
3HAUYMMYKO TrapaHTuio, 4YTOObl [JaBreHue BHYTPU TreHepaTopa He
NPEBbLICUIO NAHMPYEMOTO AaBMEHNS.

[nsa Toro 4To6bl NPefOXPaAHUTESNBbHbIV KNanaH He 3anyckarncs BO BPeEMS
HopMmarnbHOro  (DYHKLMOHMPOBaAHUS  reHepaTopa, Heobxogumo
KOHTPONIMpOBaTb, 4YTOObl OH Obl cBo6OgeH, TO eCTb UYTOObI
3aTBOpP He npuKneunca K rHesgy, pabortas Ha GOKOBOM pblyare
(MPY>XWHHBIA KnanaH) WUNU Ha TOPWU3OHTAaNbHOM phblyare, Aepkalliem
rpy3vK (pblYaXKHblA KnamaH U Ha rpy3uke) Ao Tex Mnop, Noka OH He
Ha4YHET BbINyckaTb nap.

BHUMAHUWE

K MOMeHTy nepBoro 3anycka HeobXoOuMO NpOBEPUTb, YTOObI
NPefoOXpaHUTENbHBLIN  KnanaH Obll  HAacTPOeH Ha  MNaHUpPyeEMOM
naBrneHnn reHepatopa. OOGbIMHO NPEAOXPAHUTESNbHBLIA  NPYXUHHbBIV
KnanaH MOCTaBMSIETCS YK€ HACTPOEHHbIM, TOr4a Kak Ha pblYaXXHOW
KnanaH 1 Ha rpysmke HeoOXOAMMO nepeaBuratb rpy3uk Nno CTEPXHIO A0 X
OOCTWXXEHUS 3HAYEHUsI OTKPbITUS, COOTBETCTBYIOLLEMY MITAHNPYEMOMY |
[asneHuio npubopa. !
[NpegoxpaHUTenbHbIA ~ KNanaH,  YCTAHOBMIEHHLIN  HAa  NapoBbIX
reHepatopax, AOMMKEH MMEeTb pa3rpy3Ky, HanpasrieHHyl 3a npegernbl
kKoTenbHon. OcobeHHble 3amMeyaHus OOSMKHbl  yYUTbIBATbCA B
YyCTaHOBMEHMM pa3rpy3odHoro Tpybonposoaa. MNprneegém HekoTopbie M3 N‘
HUX: :

s

P \

(LI T

Puc. 5
CoBeTyeM yCTaHOBUTb pasrpy3oudHblii TpybonpoBoa ¢ Tpyb6amu, MMELWMMN guamMeTp XOTs Obl paBHbIN
avameTpy craHua Bbixoda npefoxpaHUTENbHOrO knanaHa.
MoBopoTbI pasrpy3o4Horo TpybonpoBoda A0MKHbI UMETb LUMPOKUIA paguyc.
Becb pasrpy3ouHbii TpyGoMNpoBOA4 [AOMKeH ObiTb BbINOMHEH Takum obOpasom, 4ToObl M3beratb
BO3HUKHOBEHUS] KOHOEeHcauuu. [lo3ToOMy OH [OMmKeH MWMMEeTb MOAXOOALWMIA YKMOH, 4YToObl AaTh
BO3MOXHOCTb MOSTHOMY A peHaxy.

OcoBoe BHUMaHWe HeoBXOAMMO YAEnsATb BO3MOXHOMY LINUGOBAHUIO 3aTBOpa W rHesda; ecnu AaHHas
ornepauus cTaHeT HeobXoauMMOM U3-3a yTeuek UMM cpbiBa pe3bbbl, He Mnoxo 6bino 6bl MCMONb3oBaTh
abpasune Ha ocHoBe Kapbuaa kpemHus unu macna. CoBeTyem OCyLIECTBUTL NEPBYIO LWUMMGOBKY C MOMOLLILIO
MeJIKO3epHMCTOro abpasuea 1 BO BTOPOI pa3 C NoMoLLbio abpasvsa Ha Menbyaillem 3epHe.

2.2 YPOBEHb

2.2.1 UHpukaTop ypoBHSA

NHOukaTop ypOBHSA COCTOMT M3 Mapbl KPAHOB, COEAMHEHHBLIX C KOPOBKOW OTpaXKeHusl, cogepxallen CTekno
npu3ambl. ITOT NPUBOP NOACOEAMHEH K reHepaTopy BbilE WU HUXE HOPManbHOro ypoBHS BOAbl, B TO BPEMS
KaKk Ha HWKHEM Kpae OH UMeeT OTBOOHOW KpaH Ans TOro, 4Ytobbl yaanaTb rpsasb M coaepxaTb B YACTOTE
ctekno. C MoMOLLbI0 3TUX KPaHOB MOXHO MEPUOAUYHO UCNbITbIBATb MNPOU3BOAUTENBHOCTL CUCTEMBI
KOHTPOMS YPOBHS, cneays HMxXe nepeyvyncrieHHbIM onepaumnsm:

Ha Heckonbko ceKkyH OTKPbITb M 3aKpbiTb OTBOAHOW KpaH. Ecnn Boga ucyesHeT, a 3ateMm ObICTpO
MOSIBUTCA Ha WM3Ha4arbHOM MYHKTE C LUMPOKMMM KorebaHusMu, Torga MOXHO paccMmaTtpuBaTb, YTO
ypoBeHb paboTaeT xopowo. Ecnv HanpoTuB Boga BO3BpaLLaeTCs MEeAfIeHHO MMM e OCTaHOBUach Ha
OpYroM MecTe, 3TO O3Ha4yaeT, YTO OAHO U3 COeQUHEHMIN 3acopeHO. YTOObl YCTaHOBUTbL KAaKON UMEHHO 13
OBYX KpaHOB 3aCOpeH 1 nonpoboBaTb OYUCTUTL €ro, HYXHO 3aKpbiTb MApPOBON KpaH, OCTaBMB OTKPbITbIM
BOAOMNPOBOAHbIV KpaH, TakuM obpa3om, CHOBa OTKPOETCH OTBOAHOW KpaH: U3 Hero AormkHa nowuTu Boaa,
KoTopas BblHECeT C cobon rpsA3b BO3MOXHO obpasoBaBluyoca B Tpybonposogax. 3akponte
BOZOMNPOBOAHLIN KpaH M OTKPOWTE MapoBOW KpaH U M3 OTBOLHOIO KpaHa LOIMKEH BbIMTW nap. 3akpbiB
OTBOLHOW KpaH M OCTaBMB OTKPbITbIMX BOLAOMNPOBOAHLIA 1 MApOBOWM KpaHbl, BOAA AOMKHA BEPHYTLCS B
n3HadanbHyt0 TOouky. Ecnm 3TO He nomorno, HeobGxooumo MPUCTYMUTL K O4MCTKe TpybonpoBoaos,
COEOVHSIIOLLNX MHAMKATOP BOAbI C FEHEPATOPOM.




2.2.2 ABTOMaTU4YeCKUn perynatop ypoBHs (Puc. 6)

MpuHUMN cGopa AaHHbIX U KOHTPOMS YPOBHS OCHOBLIBAETCS Ha 3MeKTPONpoBOAMMOCTU Boabl. lMpuGop
COCTOWUT M3 YacTW, YCTAHOBJIEHHOW B 3MEKTPUYECKOM LMTE (pere 3reKTPOHHbIX NpubopoB) M U3 30HOOB
pasnMYHON ANWHBI, MOTPYXEHHBIX B KOPMYC KOTNa.

®yHKUMOHMPOBaHMWE NpeaycMaTpuBaeT:

e aBTOMaTU4YeCKUM 3anMycK MU OCTAHOBKY Hacoca: 2 30HAa, BCTABMEHHbIX B KOTEM, OOWH U3 KOTOPbIX
ANMWHHEE 3anyckaeT Hacoc, a KOPOTKWIA OCTaHaBMMBaEeT €ro, CoeMHeHbl K eAVHOMY perynupytoLiemy
perne, HaxoasLEeMYCsl B 3NIEKTPUYECKOM LUUTE

e OCTaHOBKa ropesiku 1M3-3a HA3KOro YPOBHS: 2 30HAA, BCTaBMNEHHbIX B KOTEN U MMEIOLLMX OOVHAKOBYIO
ANWHY, TMoAcoeaMHEeHbl K ABYM OTAENbHbIM PEeryrvpylowmm pere, HaxodsaWwUXcss B 3MeKTPUYECKOM
LMTe, U OCTAHABNMBAIOT FrOPesiKy, B Clly4ae CHWKEHUS! YPOBHSI HUDKE YCTAHOBIIEHHOTO MUHMMAarbHOMO
nmmuTa.

30oHAbI:
6 OcraHoBKka Hacoca
7 3anyck Hacoca

30HAbI B KOTHE:

8 1-a 6e3onacHocTb
OMOKMpPOBaHMSA FOPENKX 1
nogaya curHana.

9 2-g 6e3onacHoOCTb
BroKMpoBaHUA ropenku un
nogaya cuUrHarnos.

MpumeyaHue: coBetyem,
KpoMe noga4yv curHana B
KOTeJIbHON, YyCTaHOBUTb
AONOJIHUTEeNbHO
aKyCcTU4YeCKUWA unu
BUAUMbIA CUrHan B o6bIYHO
noceljaeMoM MecTe.

2.3 TMOOAYA

Boga nopgaétca ¢ NoMoLUbo LIEHTPOBEXHOro 3MeKTpuYeckoro Hacoca. Ha BXOQHOM OTBEPCTUM HACOC He
OOMKEH BbINOMHATbL HMKAKOro BcacbiBaHWs, a HAoboOpOT HaxoAMTbCA «MoA4 Hanopomy», TO ecTb NoA
OaBrneHneM BOOSHOro ctonba, BbI3BaHHOIO pasHuLEen Mexay BbICOTON BOAbI B cobvpatollemM pesepByape U
caMnM HacocoMm. B gencTBuMTenbLHOCTN Hacoc cnocobeH BcachiBaTb U3 pe3epByapa xonogHon Boapl (5-6 m),
HO Korga Boga ropsidasi He TONIbKO Hacoc He cnocobeH BcacbiBaTb €€, HO Heobxoammo, 4Tobbl OHa
noctynana nog onpeaenéHHsiM gaerneHnem. BoicoTa, Ha KOTOpoOW pacnonaraetcs pesepByap BapbupyeT B
3aBUCMMOCTU OT TemMnepaTypbl, Kak 3TO NOKa3aHO B T36n|/|u,e:

Temnepatypa BoAbl nogaum Hanop Ha BcacbiBaHue
(°C) (MeTpbl)
60
70 2
80 3
90 4,5

BHUMAHMUE:

e un3beraTb UCNONbL30BaHMA BOoAbl Nogjauu npu Temnepartype Hmke 60 °C, Tak Kak oHa borarta

PacTBOPEHHbLIM KUCITIOPOAOM M MO3TOMY CNOCOGCTBYET 00pa3oBaHUIO KOPPO3UM.
e OnsA npepoTBpaleHMs Npobnem KaBUTaLMmM Hacoca Temnepartypa Boabl B 6ake cbopa

KOHAeHcaTa He gomkHa npeBbiwatb 90°C . YCTAHOBKA




3 TEMJIOLEHTPAIJb

3.1 PA3MELUEHUE

MaporeHepaTopbl Halero NpPoM3BoAcTBa MOHOGMOYHON BeEpCUMU He TpebyroT npoBeaeHUs pyHOAMEHTHbIX
paboT; 4OCTAaTOYHO UMETb MaAKylo U ropU3OHTarbHYO OMOPHYK MOBEPXHOCTb, XXENaTerlbHO MPUMNOAHSTYIO
Ha uokone BbicoTon 5-10 cm.

3.2 PACNONOXEHUE
Hawwn napoBble reHepaTopbl, NOCTaBMEHHbIE MOHOOOKOM, HE HYXOAlTCA B KAaMEHHOW Krnadke OCHOBaHMS.
[ocTaToyHo MMETb rMagKyto 1 POBHYHO OMOPHYH OCHOBY, MOXHO MOOHATYHO Ha LIOKOSb Ha BbicoTe 0T 5 4010 cMm.

3.3 IMapPABJIIMMECKOE NOOCOEOUWUHEHUE

PacnonoxeHHble NapoBble reHepaTopbl NOACOEAMHAITCA K cucteMe criegytowmm obpasom (Puc.8):

Bopa

Ot pesepByapa, cobupatowero koHgeHcat (10) (ecnu OH MMeeTCs, ecrim e HeT TO OT YCTPOMCTBA,
cobupatoLee OUMLLEHHYIO BOAY) K BCacbiBaHMIO Hacoca nogaym (9).

Map

OT rmaBHOro napo-cbopHoro knanaxa (3) k noTpebutensam (pacnpenenuTenbHbIA KONNMEKTop unun apyrue), ot
BbIX04a NpefoXpaHuUTeNbHOro knanaHa (6) K Hapy>KHOW YyacTy nomeLLeHnss B 6e30nacHoOn no3numm.

Cnusbl

Ot cnuBa nHaukaTopa ypoBHs (16) 1 oT cnuea koTna (17) K CNUBHBLIM CETAM.

Tonnueo

lMogcoenmHeHne K ropernke, paboTalLem Ha CONsipKe UNn rase meTaH.

®

%

PucyHok 8. Cxema cuctembl.

YCJ. O6BO3HAYEHNA 11. YpoBeHb BoAbl
. [eHepaTop 12. BopoounctutenbHas ycTaHoBKa
2. [Obimoxon 13. Bogonposog
3. Ot6op napa 14. BaHTy3
4. Topenka 15. CnuB koHAEHcaTa U3 eMKOCTU
5. Pene paBnenus 16. CnvB MHOMKaATOPOB YPOBHS
6. [pepoxpaHuTenbHbIE kKnanaxa 17. CnuB kotna
7. BosBpar koHaeHcaTa 18. CnvB npegoxpaHuTernbHbIX KnanaHoB
8. TutaHue anekTpoHacoca 19. Mpumep paboyen KoHUrypaLmm
9. Hacoc nnHum nogauyv Boabl
10. EmkocTb ansa cbopa koHaeHcaTa




3.4 QJNEKTPUYECKUE COEOUHEHUA

"eHepaTopbl YKOMMNINEKTOBAHbI 3MIEKTPUYECKON NaHenbto ynpasnerus (IP 55 ypoBeHb 3awuTtbl) C NOMHBIM
KOMMIIEKTOM BCrOMOraTerbHbIX YCTPONCTB KoTna. [epen NnoagcoeaMHeHeM 3MekTpoLumnTa pekoMeHayeTcs
NpoOBEPUTL, YTO CUCTEMA BbIMOSTHEHA C COOMoaeHNeEM Bcex Heobxoammbix TpeboBaHuin, obpalyasa 0cobo
BHUMaHue Ha 3PHEKTUBHOCTb 3a3eMIIEHNS.

AnekTpuyeckasa cxema
Ccblinika Ha cxeMy, nocmaessissieMyto éMecme co crieyuarnbHbIM pacrpedenumeribHbIM WUMOM.

3.5 [AbiMOXoa

CoeavHnTeNbHbIN TPyOOoNpoBoa OT KOT/a K OCHOBaHWIO AbIMOXOAA AOMMKEH UMeTb CyGropusoHTanbHbI Xoa
Ha nogbEéme Mo HamnpaBneHUo TeYeHWsl AbiMa, C COBETYEMbIM YIIIoM HakrnoHa He meHee 10 %. Ero gopoxka
JOIKHa OblTb KaK MOXHO KOPOTKOM W MPSIMONIMHEWHOMW, C MOBOPOTaMU U COEAMHEHVSIMU pauMOHarbHO
CNPOEKTMPOBaHHLIMU MO NpaBuiam, NpeaycMOoTPEeHHbIMU A1 BO34YXOMNPOBOAOB.

Onga nyten 4o 2 METPOB MOXHO MCNOMNb30BaTb AMaMETPbl, OTHOCUMbIE K AbIMO -BbIXJIOMHOMY COEOUHEHUIO
(cm. Tabnuuy TexHudeckmx AaHHbix). Ons nyten 6onee wm3BUNUCTBIX HEOBXOAMMO MO BO3MOXHOCTU
yBenuumMeaTtb AnameTp.

B ntobom cnyyvyae ObiMOXOoAbl OOJ1IKHbI ObITb pacc4ynTaHbl cornacHo LI,eIZCTByIOLLI,I/IM HOpMaM. COBeTyeM
yaenAaTb ocoboe BHUMaHue BHYTpEHHEMY AnameTpy, u3onAauun, AObIMOHENpPOHUUAEeMOCTU, BO3MOXHOCTU
O4YUNCTKN N OTBEPCTUIO ONA B3ATUA O6pa3LI,OB AblMa C uernbio aHarnm3a ropeHuA.

3.6 TOPEJKA

YTtoObI nydwe cnenoeatb Tpe6OBaHI/IF|M ncnosib3oBaHmA, coBeTyem YCTaHOBUTb ,quxd)asl-lyro mnnn
MOAOYINbHYKO FOpersikKy; Takmm 06pa30M MOXHO M36exaTb Ype3MepHbIX CKa4koB OaBlieHuA, ABndrolinecs
nocneacrteBmnem HenpeaBnaeHHoro pacxoga.

Kpome TOro, 1 B BONbLUMHCTBE Crny4aes npu q)yHKLI,VIOHVIPOBaHVIVI Ha rase MeTaH, KaXXaoMy 3anyCKy ropersku
npeawecTteByeT gorrada npeapaputeribHada BEeHTUINAUNA KamMepbl CropaHud, YTO nNpoBOUUPYET oxXnaXKaeHue
HebOoNbLLOro KoNmMyecTea BoOAbl B KOTME U noaToMy 6blCTpO€ nageHue paBrieHusA. |_|03TOMy coBeTyemMm
CHM3NTb 40 MUHMMYMa OCTaHOBKWU ropersiku, ucnosnb3yd oaAnH U3 ABYX BbllLeyKa3aHHbIX TUMOB.

3.6.1 COEAMHEHUE KOTEN - FTOPEJIKA

MpoBeputb, 4TOGLI 3a30pbl Mexay Hacagkon wn asepuer ObiIno Hagnexawmm obpasom 3anonHeHbI
OrHeynopHbLIM KEPaMMUYECKNM U30NUPYIOLLNM MaTepuanom.




4
4.1

YMNPABJIEHUE
nyckK

* rlpOBepl/ITb, 4yTObbI BCE COEANHEHUS BbINn 3aTAHYTbl 40 ynopa.

* [MpoBepuTtb, 4TOOLI TPyGa Nogaun nuTaloLlen BoAdbl Obifla B YUCTOM COCTOSIHWK; Nepen OKOHYaTesbHbIM
3anofiHeHnem criegyeT NPOMbITb TPYObl HECKOSIBKO pa3 Co CIMBOM B KaHanm3auuio.

* 3aKprTb ClnBHbIE KnanaHa, coeguHeHne ansa 0T60pa napa v cnnBHOe CoegUHEeHMe yKasaTena ypoBHA.

* OTKpbITb OTCEYHbIE KNanaHa NMHUM nogadn BoAbl U N3MEPEHMS YPOBHS (Nepea M nocne Hacoca nogadn
BObl).

 [MpoBepuTb 3aKpbITUE BepXHel ABEPU KoTna.

® 3ar|yCTVITb KOoTen cnegyrnwnm o6pa30M:

lMogaTb HaNpsKeHWe Ha ANEKTPOLLUT KOTMa C MOMOLLIbIO FMaBHOro BbIKMYaTENS;

Y6eouteCca B TOM, 4YTO Ban [ABuratens anekTtpoHacoca cBo6OAHO BpawaeTcs W MpPOBEPUTb
HanpaBneHue BpalleHus;

YcTaHoBUTE NepeknoyaTens Hacoca B nonoxeHue "AUT" n ybeamTtbCca B TOM, YTO roperika He MOXET
Ha4yaTb paboTy, He AOCTUIHYB HU3KOIO YPOBHS;

MpoBepuTb, YTO HAcoOC OCTaHaBNMBAETCHA NPW AOCTMXKEHWM MaKCUMarlbHOro YpoBHS, Habniwogas 3a
yKasaTensamMu ypoBHSA U KOHTPONMPYS NOMOXEHNE CaMUX BEHTUIEN;

HaxaTe n gepxaTb B HaXaTOM MOSOXEHUN KHOMKY BOCCTaHOBMEHMS ©e30MacHOro ypoBHS BoAbl B
TeyeHne 10 cekyHA, Tak Kak pene NpoBOAMMOCTU OENCTBYET C ONpPeAerieHHON 3a0epXKKOW;

OTKpbITb CNMBHOM BEHTWUMNb KOTMa M MPOBEPUTb NO YKa3aTenio YPOBHS, Korda cpabaTbiBaeT gaTuuvk
BKIMIOYEHNSA Hacoca;

YcTaHOBUTE nNepekntoyaTens Hacoca B nonoxeHwe “0°, ocTaBMB OTKPbITbIM CAWMBHOW BEHTUMb U
NPOBEPUTb YPOBEHb CpabaTbiBaHMSA MNPEAOXPAHUTENbHBLIX AATYMKOB C YY4ETOM [AaHHbIX Tabnuuku
MUWUHUMarbHOrO YPOBHS;

3aKpbITb CNMBHOW BEHTUIMb U NEPEBECTU NepeKoYaTenb Hacoca B nonoxenune "AUT";

[aTb HanpsPKkeHWe Ha ropesnky 1 co3daTb AaBrieHue B KOTIe, kKanmbpys ero Bo Bpemsi paboThl.

4.2 OBbIYHASA SKCIITYATALUA

Mpwn 3anycke xonogHoro o6opyaoBaHusl, HE0OXoANMO NPOBEPUTL, YTOObI:

KOTEN OblN HaNoMHeH BOOW A0 MUHUMAIbHOTO YPOBHS;

yBenuyeHne obbEma, Bbl3BaHHOE OOOrpeBaHWEM, HEe CrMLIKOM MpeBbiWano YpoBeHb, JAdenas
HeoOXOAMMbIM CMVMB B OAMHAKOBbIE WHTEpBarbl, YTOObl CHOBa AOBECTW YPOBEHb [0 CPEAHEN JTMHWUK
CTEKINSAHHOrO MHAMKaTopa.

OblIO  [OOCTUIHYTO YCTaHOBIIEHHOE JaBreHue, napo3abopHbIi  KnanaH [gOSMKEeH OTKPbIBaTbCS
nocTeneHHo, 4Tobbl oborpeTb TpybonpoBoa nogayun n yémnpas KOHOEeHCaT, BO3MOXHO CYLLECTBYIOLLMI B
TpybonpoBoae.

npoKnaaku MUHUMaNbHOM CKOpOCTH Obinun HenpoHunuaembl.
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5 OBCIYXWUBAHUE

5.1 OBbIYHOE

e [lepuognyeckn npounaTe UHAMKATOPbI YPOBHS, OOYOHOK ANs gepXaTtens 3oH4a, ecnv UMeeTcs B
Hanuumu, KoTén, 4tobbl n3beratb cbopa rpsisu

e pOBEPATb WUCMPaBHOCTb PErynupyoLWMX U KOHTPONMMPYHOLWMX NpubopoB, BHMMAaTENbHO MPOBEPSs

3NEKTpUYECKNE YacTun (BKIHOYAsi COEAMHEHUS) U MEeXaHMYECKNe YacTu (perne OaBeHns); XopoLo Obio

Obl eXXeroHoO 3aMeHsITb KepaMMUyeckMe CBeYN aepxxaTensi 3oHaa.

OCyLLEeCTBNATL 0OCNyXMBaHME ropeniku (CornacHo COOTBETCTBYIOLLUM UHCTPYKUUSIM);

NpoBeEpPATh 3aTArMBaHNe aHLEBbIX COEAMHEHWI U COCTOSIHNE NPOKAO0K;

NPOBEPSATb COCTOSIHME BHYTPEHHEN OOLUMBKN OBEPEN;

YNCTUTb TPYOBLI;

OCYLLECTBNATL NPaBUNbHOE 0OCNYXMBaHWE Hacoca (NOALUUMHUKA, MEXaHNYECKNE NPOKITaaKM)

NpoOBEPSATb M3HOLIEHHOCTb BbIMYCKHbIX KMamnaHoB, KOTOpble OYeHb ObICTPO M3HAWMBAKOTCA W3-3a

abpasuBHOro gencreus pnaHues.

5.2 NEPNOANYHOE

5.2.1 T[epuoAnYHbIN KOHTPOJb (KaXAable 6 YacoB UCNOJSIb3OBaHUA)

Mepuognyeckn (kaxgble 6 4acoB MCNONb30OBaHWS) TennoBasd YCTaHOBKa [OOSMKHa ObiTb npoBepeHa
KBanM@MLUMPOBaHHLIM NEPCOHANoM Ans onpeaeneHns npaBuribHOW paboTbl BCEX MNpeaoXpaHuUTeNbHbIX
npnbopos:

e  OrpaHuuuTenen ypoBHSA BOAbI

o [lpegoxpaHnTensHOro KnanaHa

Cuctema moxeT ObITb nepesarpyxeHa B criy4dyae, eCl/in HUKaknx aHoMarnui He ObINO HaMOEHO: OTKIMIOYUTb
nuTaHue naHenu Ha 20 CEeKyH[, BKIT4YNTb rMaBHbIN nepekrn4aTesib U HaXaTb KHOMKU Nnepe3arpy3ku.

[nsa nonyyeHust 6onee nogpo6Hoi MHdopMaLun obpaTUTech K CreayrowemMy pasgeny:

11



ICl_CALDAIE S.p.A.

Safety equipment control procedure
on steam boilers

PROGRAMMED AUTOMATIC

BLOCK
Power off the boiler
panel and wait 15-20
\ seconds y
~ N
Power on and check the
intervention of the safety NO
devices: GO
Pressure—Level 1-Level 2
\ J

GO
OK

Reset using the proper NO
switches GO

GO

OK

( Disconnect the water

pump by switching the
\ selector to "0" y

~

(" Check the intervention of )
the level gauge next to

the "MINIMUM LEVEL” NO
indicator, by discharging GO
the water or by
regulating the drawing of
\_ steam

GO
OK

f

Check the intervention of
the pressure switch by NO
reducing the calibroted GO
pressure
Set the pressure switch
to the calibrated NO
pressure and reset the GO
pressure safety block

I

\

Power off
Troubleshooting
Solve the problem

J
Restart the pump and reset NO
the level gauges e}
) \ GO )




5.3 ABAPUWHOE

Kaxgplh naporeHepaTop [JOMKEH Nepuoauyveckn OCTaHaBnMBaTbCA AONA  NpPOBEAEHUs  TaTerbHOM
MHCNEeKUnn n Tex. O6CJ‘Iy)KVIBaHI/I$|Z nepnoanyHOCTb Taknx OCTaHOBOK onpeaendAeTcda Ha OCHOBaHUWU oOnbliTa,
3KCMIyaTaUMOHHbIX YCIIOBUI, KA4eCTBa NUTAIOLLEN BOAbI U TMNa NCMNOMb3yeMOoro Tonnmea.

Mepen BXoAOM B KOpMNyC KOTMa A8 MHCMEKUMM U YUCTKM cnegyeT yoeamTbest B TOM, YTO B MaporeHepartop
He MOryT nonactb BoAa Wnv nap 4yepes3 NoAcoeauHeHHble TpyObl. Bece knanaHa gomkHbl ObiTb 6110KMpOBaHbI
W, Npy HEOOXOAMMOCTM, MU3ONIMPOBAHbLI MYTEM CHSATUS ydacTka COEQMHEHMSI C CMCTEMOW MIU YCTaHOBKU
rnyxoro dnaHua.

BHYTpEHHSIA YacTb KOMMOHEHTOB, HaxXoOAWMXCA No4 OaBrneHueM, JofmkHa ObiTe TwaTensHO obcrnegoBaHa
Ha npeaMeT HamnuuMs BO3MOXHbIX OTMOXEHWWA, KOPPO3UM U ApYruxX MOTEeHUMarnbHbIX WCTOYHUKOB
OMacHOCTU, BO3HUKAKOLWMX NoA AeACTBMEM NUTaloLWen BoAbl.

Cnep,yeT yaanntb OTNOXEHUA MeXaHU4eCKUM Ui XMMnU4ecCkmm cnocobom un npoBepuTb, UCNONb3yA
Heo6XO0AUMbIA MHCTPYMEHT, YTO peasibHas TOJIlMHA 0GONOYKM OonbLUe UM He MEeHblue yKa3aHHOM
B KOHCTPYKLMOHHOM uYepTexe. Kaxagoe B3gyTue Unm MHOM TN KOppo3uu AormkeH BbiTb CHAT M MOYMLLEH C
MOMOLLbIO XXENEe3HOM LLETKN A0 TEX MOp, NoKa He OCTaHeTcs YMCThii meTann. CnegyeT obpawartb ocoboe
BHMMaHME Ha BO3MOXHbIE YTEYKM MEXOY Kaxaow ObIMOrapHon Tpybonm u TpyOHbIMM nnuTamu. [Mpu
HeoOX0AMMOCTU, CBapka AOIMKHA BbIMOMHATLCS C COBMNoAeHNEM OENCTBYIOLNX CTaHOAPTOB.

Bo Bpems npoBedeHMs MHCMEKUMM crnedyeT Takke MPOBEpUTbL BCE BCMOMOraTesibHble KOMMOHEHTbI, Cpeam
KOTOpbIX 0c060€e BHUMaHWe obpaTuTb Ha NPeAoXpaHUTENbHbIE KnanaHa, JaT4YuKM YPOBHS 1 pere AaBneHus.

5.4 XPAHEHUE BO BPEMSA NMPOCTOEB

BauvacTtylo Haumbonee cepbesHas Koppo3us obpasyeTcs WMMEHHO BO Bpemsi npoctoes. Onepauun,
HeobxoouMble AN obecneyvyeHnst COXPaHHOCTM CUCTEMbI, 3aBUCSIT, B OCHOBHOM, OT MPOOOIKUTENbHOCTU
NnpocToS.

Mpn NnpogomKUTENbHBLIX OCTAHOBKAX NaporeHepaTop MOXeT XPaHUTBCS B CYXOM COCTOSIHUM, a MPU KOPOTKUX
OCTaHOBKax WNW KOrfga reHepaTtop BbINOMHAET (PYyHKUUM pe3epBa U JOIMKEH ObiTb B COCTOAHMU ObICTPO
BKIMIOUMTbCHA BO3MOXHO XpaHeHne 6e3 cnuea Bofbl.

B oboux crnyyasx OCHOBHOW LEeNbi MNPOBOAMMbBIX OMNepaumi SBnsieTCs npenoTBpalleHne BO3MOXHOW
KOppO3uMm.

5.4.1 XpaHeHne B CyXOM COCTOSIHUMN

Heo6xoguMmo OMopoXHUTL U TLLaTeNbHO MPOTEepPeTb HAaCyXO MaporeHepaTop U 3aTem B LMIUHOPUYECKUiA
Kopnyc nofdaTb FMrPOCKONUYECKUn MaTepuan (HanpuMep, HeraleHHy U3BeCTb, Cunukaresnb 1 T.4.)

5.4.2 XpaHeHue 6e3 cnmBa XnaKocTu

MaporeHepaTop AoMmkeH ObITb 3aMonHeH A0 npegerna, Tak Kak Koppo3usi BO3HWKaEeT Npu B3avMOLENCTBUM
BOAbI M kMcnopoda. 3ateM cnefyeT NofHOCTbIO yaanuTb U3 BOAbI KMCIOPOA M NocTapaTbCs NepekpbiTh Bce
BO3MOXHble MyTWM MonagaHus Bo3adyxa. CyllecTBYHOT HeKOoTopble MaTtepuanbl, KOTOpble MOornoLwarT
Kucrnopopg, Hanpumep, TMApasvH WM Cynb@WUT HaTpWsi, HO MOCMEe WX WCMOMb30BaHMS Heob6XxooMmo
NpPOBEPSATL OCHOBHOCTL BOAbI.

6 XAPAKTEPUCTUKU BOLObI

Ona aKkchnnyatauMu naporeHepaTopoB CrieQyeT WCMonb3oBaTb BOAy, OTBevalollylo TpeboBaHWsIM
OEeNCTBYIOLLMX CTaHOAPTOB CTPaHbl UCMONb30BaHUS.

MHorMe nNOMIOMKM W WHOr4a HecuyacTHble cny4Yau TMpPOUCXOJAT U3-3a WUCMOJSIb3OBaHUA
HeCcOoOTBeTCTBYIOLEN BOAbI.

13



7 HEMNPABWUJIIbHOCTb ®YHKUNOHUPOBAHUA

HEUCIMPABHOCTHU

BO3MOXHAA NMPUYUHA

COBETYEMAA MEPA

OTKpbITUE NpeaoXpaHUTENbHOro
KnanaHa (oB)

MpeBbilLeHne MakcMMarnbHOro
[aBreHWs!, YCTaHOBMNEHHOTO Ha
KrnanaHe, KOTOpbI JOIKEH
PaBHSATLCS [aBIeHNIO
3annaHMpoBaHHOMY Ans npubopa

PerynvupoBaHve npegoxpaHuTensHoro pene
OaBreHvs n/unm 6onbluoe NpeBbiLeHne numuTa

YTeyka HacTpomku
npegoxpaHnTesibHoro knanaHa

Mposepka 1 NnocrneayLLas HacTpomnKa knanaHa ¢
1Cnonb30BaHMeM MaHoMeTpa-o6pasua

ManeHbkas yTeuka n3 | [psi3b BOKpyr KOXyxa 3aTBopa YuncTka koxyxa, paboTast HECKONbKO pa3 pbl4arom
npeaoxpaHnTenbLHoOro KnanaHa PY4YHOrO OTKpbIBaHWSA
(oB)

Hapeska koxyxa 3aTBopa

Pasbopka knanaHa n HaTupaHue BHYTPEHHEro KoXyxa
C Menbyanen abpa3vBHON NacTon

BnoknpoBaHue Hacoca OTknioyeHHoe  TennoBoe  pene | lNpoBepuTb yCBOEHWE ABUraTens

Hacoca

3abnokvpoBaH Ban Hacoca O6cnyxmBaHue aMeKTpMYecKoro Hacoca
Oenctene npenoxpaHutenbHoro | lMpegenbHoe pene AaBneHus HacTpoiika npegenbHoro perne AaBnexHus
pene AaBneHus CUITbHO HACTPOEHO

MoBpexaeHo npedenbHoe pene | 3ameHa nNpedenbHOro pene AaBreHust

naBneHus

3aKynopeH 3MEeEeBUK AepxKaTena
pene gasneHunsa

YucTka nnm sameHa smeeBuka

Dewncrteue 1 unm 2
npeaoxXpaHUTeNnbLHOro YpPoBHS

BbiSBUTE NpepBaHHbIN ypOBEHb
BOAbI

[MoKpbITLIV HepXXaBEeLLMIA CTEPXKEHD
[MpepBaHHbI COEAMHUTENbHbIV Kabenb

MoBpexaeHo pene
NpeaoXpaHNTENbLHOTO YPOBHS

BpemeHHas 3ameHa npegoxpaHnTenbHoro
3MEeKTPOHHOTO perne OAHUM U3 ABYX pere,
UMEIOLLNXCH B LUUTE

Ecnu npobnema pa3peLumTcsl, 3aMeHuTe NofTHOCTbIO
noBpexaéHHoe pene

HesanonHeHHOCTbL BOAON

Cwm. MNoepexpaeHus «3anofHeHne»

HepocTtaTo4yHoe 3anoJsfiHeHue

BOAOM

BrnokupoBaHue Hacoca

Cwm. MNoBpexaeHnsa «brnokvpoBaHue Hacoca»

3arpsisHéH BcacblBaloWMn  pUNbLTP
Hacoca

OuncTka punbTpa

AHOManusl perynatopa ypoBHsi

BpemMeHHas 3ameHa perynupytoLLero afekTpOHHOro
perne ogHUM U3 ABYX pere, UMEeIOLLMXCS B LUTe.
Ecnu npoGnema paspeluntcs, NonHOCTbI0 3aMeHnTe
noBpexaéHHoe pene

KopoTkoe 3ambikaHue 30HOOB
PErynvpyroLLero ypoBHsi

Pa3obpaTb perynupyowime 3oH4bl Ansi 3pUTENbHOro
KOHTPONS KepaMU4eCcKor N3onsumm

KaButauusi Hacoca

HepoctaTouHblii Hanop (= pasHuue BbICOTbI Mexay
ypoBHeM cobupaTenbHOro 6aka M Hacocom) u3-3a
TemnepaTtypbl BOAbl

YuncTka BcacbiBaoLero punbTpa Hacoca

YMeHbLLUTb COMPOTMBNEHNE B TPyOonpoBoae Mexay
cobupaTtenbHbIM 6akoM 1 HacocoMm, yBenuymB
npoxoasLni oTcek

HanpaBneHve BpalyeHusi Hacoca

[MomeHsiTb HanpaBneHne ogHoNn n3 a3 (TpéxdasHbin
Hacoc)

Bcerpa BknioyeHHas ropernka

HenpasunbHoe nogcoeanHeHue K
SMEKTPUYECKOMY LLUTY

MpoBepUTL SNEKTPUYECKYHO CXEMY

MoBpexaeHbl NpefoXpaHUTerbHbIE
perne ypoBHsi

Cwm. «[enctene 1 nnm 2 npeaoxpaHuTenbHOro
YPOBHSA»

He pencTByloT perynupytowine
n/vnu npegoxpaHnTeneHble pene
AaBneHus

MpoBepka HacTPoOMKK pene AaBneHust

MpoBepka coeanHeHnn
ANEKTPUYECKOMY LUNTY

pene nasneHua K

FopenKa BCcerga BblKn4yeHa

Mpobnembl, CBSA3aHHbIE C rOpenkomn

Cwm. CneunanbHoe pyKOBOACTBO MO ropeske

Cropenw nnaskue npegoxpaHuTenu
ropenku

3ameHa nnaBkux npepoxpaHutenen

OtcyTcTBUE coeanHeHust ot
perynupytoLiero pene fAasneHust K
roperke

3ameHa perynupyruiero pene aasneHunsa

OrtcyTcTBUE coefMHeHus oT
NpefoXpaHUTENBHOTO pene YpOBHS
K roperske

Cwm. «[enctene 1 nnu 2 npeaoxpaHUTeNbHOro
YPOBHS»

MospexaeHo coegunHeHne Cc
SNEKTPUYECKNUM LLIMTOM

MpoBepuTb ANEKTPUYECKYIO CXeMy
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8 OrPAHUYUTENN YPOBHA BOAbI

8.1 OBLUUE

OrpaHu4MTEenn ypoBHS BOAbI COCTOAT U3: N. 2 LYMNOB YPOBHEN, N. 2 AaTYNKOB, aNeKTpudeckux kabenen, n. 2
SMEKTPOHHbLIX pere. YCTpOoiCcTBO NpeaoTepallaeT NoHMKEeHNe YPOBHS BOAbl B MApOBbIX reHepaTopax u
nocnegosarenbHoe neperpesaHne MeMopaHbi.

MpuHUMN NpoBeAeHUA OCMOTPA U KOHTPOJISi YPOBHA OCHOBaH Ha NPOBOAMMOCTU BoAbl. [ins Toro
YTOObI rapaHTUPOBaTb NPaBUIILHYIO PaboTy YCTPOMCTBA, AOMKHbI ObITb COGNIOAEHbI cneaylowmne
yCcnoBwus:

e [poBogumocTbL BoAbI > 4000 puS/cm
e Temnepatypa BOAbI < 210°C
e [laBneHune < 20 6ap

(Cm. " Pabouas Bogbl " - Tab. 2).
MPUMEP: EMKOCTb OATYMKOB BE3OMNACHOCTU U PEFYNALUN
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8.2 XAPAKTEPHbIE NPUMEHEHWUA

Datuukn koTtna:

6
7
8

9

NMPUMEYAHUE: pekomeHayeTCsl YCTaHOBUTb K
3BYKOBOMY CUrHany B KOTeflbHOM 3BYKOBOM
Unu BU3yanbHbIA CUTHaN B MOMeLeHUN, rae
Yyawie npucyTcTByeT paboyumn nepcoHan.

8.3 JNEKTPUYECKUE COEOUHEHUA
Ccbifika Ha cxeMy, ocmasnsemyto eMecme co
crieyuanbHbIM pacrnpedenumeribHbIM WUMOM.

OcraHoBka Hacoca

BkntoyeHune Hacoca

1-bI1 AaTYMK BFTOKMPOBKMN FOPESiK1 U BKIHOYEHUS
aBapuMHOro curHana

2-01 AaTYMK BITOKMPOBKU rOpesiku U BKIHOYEHUSA
aBapuMHOro curHana

Ilr'"l £
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8.4 JKCMNYATAUUA NAPOBOIO rEHEPATOPA
(OrpaHnuntenu ypoBHs BoAbl)

8.4.1 NPEBbIA 3ANYCK

3anycTuTe KoTen no cneayloLlein cxeme:

1 TNopaTb HanpsXeHWe Ha SNEKTPOLUUT KOTMa C MOMOLLBIO FMaBHOMO BhIKNOYaTenNs;

2 YbeguTbCsi B TOM, 4YTO Ban [fBuraTenst anekTpoHacoca CBOOOAHO BpallaeTcsds W NpPOBEPUTb
HanpaBrieHne BpaleHns;

3  YcraHoBMTb nepekntoyatenb Hacoca B nonoxeHune "AUT" 1 ybeamTbcst B TOM, YTO roperika He MOXeT
HayaTb paboTy, He AOCTUrHYB HU3KOrO YPOBHS;

4  TlpoBepuTb, YTO HACOC OCTaHaBNMBAETCS MPU OOCTWXKEHUM MaKCUMAaIibHOrO YpOBHS, Habntogasa 3a
yKasaTensmMmm YpOBHSA 1 KOHTPONMPYS NOMOXEHNE CaMUX BEHTUNEN;

5 HaxaTb u gepxaTb B HaXXaTOM MOMOXEHUM KHOMKY BOCCTAHOBMEHMs1 6e30MacHOro ypoBHSA BoAbl B
TeyeHne 10 cekyHA, Tak Kak pene NpoBOAMMOCTU AENCTBYET C onpeaeneHHON 3a0epKKou;

6  OTKpbITb CIMBHOW BEHTWUIMb KOTNa M NPOBEPUTb MO YKa3aTerno YPOBHSA, Korga cpabaTtbiBaeT gaTyuk
BKITIOYEHNS Hacoca;

7 YcTaHOBUTbL nepeknioyaTenb Hacoca B nonoxeHuve “07, ocTaBMB OTKPbLITbIM CHMBHOW BEHTUIb U
NpoBepUTb YPOBEHb cpabaTbiBaHUSA NPeAoOXPaHUTENbHbIX OAaTYMKOB C YYETOM AaHHbIX Tabnunyku
MWHUMarnbHOTO YPOBHS;

8  3akpbITb CIMBHON BEHTUMb N NEPEBECTU NepeknovaTens Hacoca B nonoxeHune "AUT";

8.5 TEXHMWYECKOE OBCIY>XKUBAHUE

8.5.1 Tekyuwee

e [lepuognyecks npombiBaTb (ykasaTenu YpoOBHS, ONOK [aTyMKOB-LLYMOB YPOBHS, KoTen) Ans
npefoTBpaLLeHUs HAaKOMEeHWS OTIOXEHWN;

e [poBepsaTb paboTOCNOCOBGHOCTL PErynmMpoBOYHbIX U KOHTPONbHbIX NMPUMOOPOB, TLATeNbHO NpPoBepsist X
3MEeKTPUYECKYID YacTb (BKMOYAs COeOUHEHWs); PEKOMEHOYEeTCsl €XEerogHo MEHSTb Kepamuyeckue
aepxxatenu 4aT4ynMKoB-LLYyNoB.

8.5.2 T[lepuoAnYHbLIN KOHTPOJb (KaXAable 6 YacoB UCMNOJSIb3OBaHUA)

I'Iepmop,mqecm (Ka)K,lJ,bIe 6 uvacoB I/ICI'IOJ'Ib3OBaHMﬂ) TennoBasd YCTaHOBKa [OOJ1XHa ObITb npoBepeHa
KBaﬂMd)I/ILLMpOBaHHbIM nepcoHanomMm pana onpepgeneHunsa FIpaBMJ'IbHOI7| pa60TbI BCEX NpenoxpaHUTESlbHbIX
npunbopoB:

e OrpaHnunTenen ypoBHs BOAbI

. I'Ipe,qoxpaHMTeanoro KnanaHa

Cuctema MOXeT ObITb nepes3arpyxeHa B crny4dae, ecClin HUKaknx aHoManui He OblNo HaMOeHO: OTKMIOYUTb
nuTaHue naHenu Ha 20 CEeKyH[, BKIT4YUTb rMaBHbIN nepekrn4aTesib U HaXaTb KHOMKU Nnepe3arpy3ku.

[nsa nonyyeHust 6onee nogpo6Hoi MHdopMauun obpaTuTech K crneayrowemMy pasaeny:
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Periodic safety equipment
control procedure on steam

boilers (every 6 hours)

v
( Power off the boiler
panel and wait 20
seconds )
4 w
4 )
Power on and check the P ff
interventi%n of the safety Trou%?eesrh:oting
evices:
Pressure—Level 1—Level 2 GO Solve the problem
\_ J

GO
OK
Reset using the properj__@ Y,
switches GO

GO
OK

é Disconnect the water
pump by switching the
\ selector to "0” y

(" Check the intervention of )
the level gauge next to
the "MINIMUM LEVEL”
indicator, by discharging 88 =
the water or by
regulating the drawing of

3

\ steam Y,
GO
OK
Restart the pump and reset NO N
the level gouges GO

GO
OK

Check the intervention of

the pressure switch by NO Yy
reducing the calibrated GO
pressure

GO
OK

Set the pressure switch

to the calibrated NO J
pressure and reset the
pressure safety block

©
(@)




8.5.3 ABapuinHoe TexHU4yeckoe obcnyxuBaHue (3aMmeHa orpaHMunTenen ypoBHs BoAbl)

[nsi Toro 4To6bI CHATL OFPaHNYUTENMN YPOBHS BOAbI UIN UX YacTW, CrieaynTe UHCTPYKLMW, MPUBELAEHHOM

HUXe:

1.  Ybegutechb B TOM, YTO KEpaMUYECKUIA LUTENCENb HE NOBPEXaeH

MpoBepbTe ANUHY LWyna

2.

3. Y6eoutecb B TOM, YTO LLYMN SABNAETCH KOAKCUanbHbIM NO OTHOLLEHMIO K LUTEMNCENbHON OCK

4. TlpoBepuTb ANEKTPUYECKYHO CUCTEMY U, OCOBEHHO, ybeamTecb B TOM, YTO COMPOTMBIIEHNE
AMEKTPMUYECKON LIENN, COEAMHSIOLLEN KEPAMUYECKUI LUTENCENDb K 9NEKTPUYECKON NaHenu, He
NoOBpPEXAEHO (CONPOTUBMEHNE AOMKHO ObITb Bbiwe 10 MOhm)

5. YbGegutecb B TOM, YTO aBTOMATMYECKUIA KOHTPOIb YPOBHSI, COCTOSILLUIA U3 OBYX KEPAMUYECKNX
LUTENncenen n ux perne NPoBOANMOCTU, paboTaeT NpaBUibHO

8.6 ABAPUWHBIA MOHTAX

HEUCMNPABHOCTb BO3MOXHA4A NPUYNHA CNOCOBb YCTPAHEHUA

CpabartbiBaHue Mepeboit B onpeaeneHnn ypoBHsi BoAbI Ltok wn3 Hepx. cTanM 6nokvpoBaH

npefoxpaHUTeNbLHOrO  gaTyuka HaKunbto

ypoBHA 1 unu 2 OO0pbIB B COEANHUT. NPOBOAE
MpenoxpaHuT. pene ypoBHS HEUCTIPaABHO BpemeHHas 3aMeHa npesoxpaHunT.

SMEKTPOHH. pene oAHUM U3 [OBYX pere,
YCTaHOBIEHHbIX B 3NEKTPOLUNTE

Ecnm  HeucnpaBHOCTb  ycTpaHsieTcs,
3aMeHWTb NOMHOCTBI0 HencnpaBHoe pene

Boga He nogaetcs

CwM. cbou “IMogayva Boabl”

HepocTtaTo4yHas nogava BoAbl

EJ'IOKVIpOBKa Hacoca

CwM. cbou “BriokmpoBka Hacoca”

CDI/IJ'Ipr Ha BCacCblBaHMM HAacoCa 3acopeH

YucTtka punbTpa

C6on B cucteme perynmpoBKn YpOBHSA

BpemeHHas 3ameHa npegoxpaHunT.
SMEKTPOHH. pene OAHUM W3 [OBYX pere,
YCTaHOBMNEHHbIX B 3NeKTpoLuTe

Ecnu  HeucnpaBHOCTb  ycTpaHsieTcs,
3aMEHWTb NOMHOCTbLIO HEMCNPaBHOE pene

KopoTkoe 3amblkaHue
perynvpoBKy YPOBHS

AaTynkoB

CHATb  perynupoBoYdHble  AaTyuku  ans
BM3yanbHOro  KOHTPONS  Kepamuyeckou
msonsaumm

KaButauunsa Hacoca

Tmap. Hanop (pa3HuLa YpoBHEN HakomuT.
€MKOCTU 1 Hacoca) HegocTaToueH Ans
JaHHoW TemnepaTypbl Bogbl

YuncTtka (bI/IJ'Ipra Ha BCaCblBaHUWN Hacoca

YMeHbLUNTD CconpoTmMBNAEeMOCTb KaHana
MeXxay Hakonut. eMKOCTbo 1 HacoCoOM
nyTem yBenmyeHnda nnowagn cev4eHna

HanpasneHue BpalleHust Hacoca

NHBepTupoBaTh ofHYy n3
(TpexdasHbIii Hacoc)

¢as

Fopenka pa6oTtaeT B
HenpepbIBHOM peXuMme

HenpaBunbHoe
ANEKTPOLLMUTY

noakr4vyeHne K

Cwm. QNEKTPUHECKYHO CXeMy

Mpenoxp. pene ypoBHsS HeUcnpaBHbI

Cm. “CpabatbiBaHve npepoxp. gartyvka
ypoBHs 1 unn 2”

PerynupoBoY. W/wnu npenoxpaHuT.
JaBneHusl He NOAKMHYEHbI

pene

KoHTporsb kanuGpoBKM perne aaBneHus

KoHTponb nogcoeAuHeHun pene
[OaBNeHUs K 3NEKTPOLLUMTY

lopenka He BKno4YaeTcA

CboWi B ropernke

CM. Tex. pyKOBOACTBO roperku

MnaBK. NPefoXp-n1 roperku neperopenm

3ameHuTb nnaBek. Npegoxp-nu

HeT curHana paspelleHVsi Ha BKIIOYEHUE
ropefiku € PerynupoBOYHOrO  pene
JaBreHusi

3amMeHUTb perynup. perne AaBneHus

HeT curHana paspelueHust Ha BKMOYEHUE
TOPENKM C NPefoXpaHuT. pene ypoBHsl

CM. “CpabatbiBaHve npegoxp. Aatyvka
ypoBHs 1 unu 2”

HenpasunsHoe
ANEKTPOLUMTY

nogknoveHme K

CM. aneKkTpu4eckyto cxemy
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8.7 APNbIK OAHHbIX

ICI CALDAIE S.p.A.

ICI Via G. Pascoli, 38 - S.S. 434 km 9
37059 ZEVIO/Fraz. Campagnola

pprryTg | VERONA - ITALIA

Tel. 045/8738511 -fax 045/8731148

OrPAHNYNTENN YPOBHA BObI
WATER LEVEL LIMITS

Mopens / Model

GP1

CepuiiHbii Homep / Serial
number

MpoBoANMOCTb BOAbI

> 4000 uS/cm

Water conductivity

PS max 20 bar
TS max 210°C
YKngkoctb / Fluid Bopa / Water
[ata/Date

CepuiiHbIN HOMEP KOTna

BonbT /MactoTa /
MouHocTb - Power

24 VAC / 50-60 Hz / 3 VA

Ucnbitanunsa/Approval

€3
0062

OrPAHUYUTENDL YPOBHA BOAbI
AOOMXKEH BbITb NPOBEPEH KAXKAbIE
6 YACOB PABOTbI
WATER LEVEL LIMIT SHALL BE TESTED

PERIODICALLY FOR A MAX OF 6 HOURS
(cm. TEXHUYECKOE PYKOBOJICTBO/see TECHNICAL
MANUAL)

T

ﬂaTa UcnbiTaHUA KoTna
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Appartenente al Gruppo Finluc, iscritto R.l. VR n. 02245640236

Via G. Pascoli, 38 - Zevio - fraz. Campagnola - VERONA - ITALIA
Tel. 045/8738511 - Fax 045/8731148
info@icicaldaie.com - www.icicaldaie.com

[aHHble, npueoauMble B HACTosALEeM PyKOBOACTBE, UMEKT yKa3aTeJ‘IbeIl7I XapakTep 1 He ABNnAKTCA 0653aTENLCTBOM CO CTOPOHbI Hawlewn
komnaHun. B ntobon MoOMeHT B nagenus MOTyT BHOCUTbCA M3MEHEHUA C LieNbio COBEPLUEHCTBOBAHUA.
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