yn. 1-as ®pesepHas, 2/1
TenedoH: +7 (495) 748-14-14

(8 Ba-repa 109202, Poccus, r. Mockea,

2. nouta: info@watera.ru
Cant: www.watera.ru

UHxceHepy

00O «llpoeKmHaA op2aHuU3Iayua»
HNeaHosy NeaHy UeaHOBUYY
Adama: 29.05.2023

TexHUKO-Kommepueckoe npeagnoxxkeHue Ne MNP-BT-007

HammeHoBaHMe npoekra:
BogorpeiiHas KotenbHaa 1000 kBT

COAEPXAHME:

1. UcxopHble gaHHbIe
2. Pacuet 060pyaoBaHUA BOAONOATOTOBKMU
3. CneunduKauma Ha obopyaoBaHue

Modzomosusn,

Pykosodumenb omadena npodaxc 000 «Bamepa»
MumpogaHosa HuHa AHamonvesHa,

Ten.: 8 (495) 748-14-14, 8 (906) 777-55-79
AnekmpoHHasa noyma: n.mitrofanova@watera.ru

BHumaHue! [laHHOe TeXHUMKO-KOMMepUecKoe npeano>KeHmue HocuT
03HAaKOMMUTE/IbHbIN XapaKTep. O6paTuTecb K Ham, U Mbl 6ecnnaTtHo
noAroToBMM Bam MHAUBUAYANbHbIN pacyer.

MocKBa



. ICXOAHbIE AAHHbIE

XapakTepuctuku o6bekta sogonoTtpebneHus:

HanmeHoBaHue o6beKTa/npoekTta BogorpeiiHasa KoTenbHaa 1000 KBT

O61beKT BogonoTpebaeHua BogorpeliHble KOT/bl U TEMIOCETb

Pexxnm paboTbl HenpepbIBHbIN

Mpon3BoauTENBHOCTb CUCTEMBI MOATOTOBKMU 1 M3/

BOAbI:

MCTOUYHMK BOAOCHABKeHNS Fopoackon BoaonpoBoa,

Hanunune peaspatopa He npeaycmoTpeH cxemMom KOTeIbHOM

KauectBo ncxoaHom Boabl CornacHo npeacTaBAeHHOMY aHaAN3y UCXOLHOM BOAb!
B cooTBeTCTBMM C TPeboBaHUAMM K NOANUTOYHOM BOAE ANA

KauyecTBO ounLLEHHOM BOAbI BoAorpenHbix Kotnos VDI2035 (temnepatypa Bbiwe 100 °C
n/unn obWasn MOLLHOCTb KOTeNbHOW Bbiwe 1 MBT).

AHanu3 ucxogHom soabl:

Mokasatenb KoHueHTpauus HopmatusHoe 3HaueHue
ecTkocTb Mr-3KB/N 7 0,04
oH - 7 9,0-10,5
Kucnopoga mr/n 6 0,05

Ha ocHoeaHuu ucxoOHbix OaHHbIX Mo o0b6vekmy sodonompebneHua u nabopamopHomMy aHaAU3y 600bl
pekomeHdyemca ycmaHosumoe craedyroujee sodornodzomosumesnsvHoe obopydosaHue 0aA OOCMUMCEHUSA
HOPMamueHbIX 3HaYeHuli:

= ®OunbTp rpyboit mexaHUYecKom OUNCTKMY;

= YCTaHOBKa yMArYeHWa BoAbl NEPBOM CTYMEHH;
= YcTaHOBKa yMArYeHuWa BoAbl BTOPOM CTYMNEHW;
=  YcTaHOBKa A403MPOBaHMWA peareHTa;

=  YcTaHOBKa 403MPOBaHMA peareHTa.
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Il. PACYET OEOPY0BAHMA BOAONOATOTOBUTE/IbHON YCTAHOBKM

pybas mexaHUuecKaa ouUCTKa

[nA 3alMTbl OCHOBHOrO BOAOOUYUCTHOrO 060PYA0BaHNA OT MOBPEKAEHUIN M NOBbILWEHMA €r0 CPOKa CAYKbbl,
pekomMmeHAayeTcA MCM0Ab30BaTb GUALTPbI FPYHO MeXaHNYeCKon O4YMCTKU. [laHHble GUALTPbLI NpeaoTBpaLLaoT
nonagaHve MesKUX MHOPOZAHbIX YacTUL, Ha OCHOBHOE 060pyA0BaHME, KOTOPbIE MOTYT HEraTUBHO CKa3blBaTbCA Ha

ero paborte.
MNpoeKTHasA NpoM3BOAUTENBHOCTb m3/y 1
MacnopTHaa NPON3BOAUTENBHOCTb (MUH. - MaKC.) m3/y 3,5-7,0
MNpucoegnHUTENbHbIE Pa3mepbl MM 25
ToHKOCTb GUNbTPaLUK MKM 400

YmsAryeHue nepBoii CTyneHu

Mpouecc yaaneHna Conem *KecTkocTu M3 BoAbl OCYLLECTBASETCA METOAOM MOHHOFO obMeHa nyTem GUAbTPOBAHUA
Ha YCTaHOBKe YyMAr4yeHua Boabl « AKBatOHUT» cepum ASW.

Boga noctynaeT Ha yCTaHOBKY, rae NpoxXo4u T Yepes c/Ioi MIOHOOBMEHHOW CMOJIbl, MPU STOM MOHbI KabLma U
MarHus 3aMeHATCA SKBMBANEHTHbIM KOIMYECTBOM MOHOB HATPWUS, aHMOHHbIV COCTaB BOAbI MPU 3TOM He
nameHsneTcs. B npouecce paboTbl ycTaHOBKM 0O6MEHHAsA eMKOCTb MIOHOOHOMEHHOM CMOJIbI UCTOLLAeTCA U TpebyeTtcsa
npoBeseHMe pereHepaLnm pacTBOPOM NOBAPEHHOW CONMN.

YCTaHOBKa yMATYeHUs COCTOUT U3 ABYX GUNLTPOB, 3arpy*KEHHbIX MOHOOBMeHHOM cmonoit B Na-popme (oanH
dunbTp B paboTe, APYron B CTagMN PereHepaLmm Uan pexnume oXuMaaHKA), KnanaHa ynpasaeHua u coneBoro
6akKa.

YcTaHOBKa paboTaeT B aBTOMATUYECKMM perKMMeE. 32 aBTOMaTM3aLMIO BCEX MPOLLeccOB paboTbl YCTAaHOBKM
OTBEYaeT KnanaH ynpasieHna, KOTOPbIA NO3BOIAET YCTAHOBUTb CNOcob BbIXOAa Ha pereHepaLmio,
NepMoANYHOCTb M NPOAO/IKUTENIBHOCTL BCEX 3TAaNOB PaboThbl.

TexHUUYeCKMe XapaKTepUCTUKMU YCTaHOBKM AKBatoHUT ASW 1044 |

MpoeKTHasA Npon3BOAUTENBHOCTb m3/yu 1
MacnopTHaa NPoOn3BOAMUTENbHOCTb (HOM. - MaKc.) m3/y 1,3-2
JInHelHan ckopocTb GUAbTPOBAHMA Mm/u 19,74
OUNLTPOLMKA, NPU UCXOAHOM KECTKOCTU 7 Mr-3KB/ A m3 6
MpoAoAKUTENBHOCTb 0AHOIO GUALTPOLMK/A NPU NPOEKTHOM q 6
NPOM3BOAUTENBHOCTHU

MpoaoNKUTENbHOCTb pereHepaLmum MUH 60-90
0O6bem Boapbl Ha OAHY pereHepaLmto m3 0,62
Tpebyemas nogaya BoAbl Ha B3pbixJeHUe m3/y 0,55
Pacxon noBapeHHOM CoM Ha O4HY pereHepaumto Kr 4,2
MecauHbIn pacxoq conu Kr 504
MoTepwu Hanopa (He meHee) 6ap 0,4-0,5
JonycTMmbIn AManasoH AaBieHus 6ap 2,5-6,0
MpucoeanHUTENbHbIE Pa3mepbl (BXoa/BbIxoa/ApeHasK) MM 25/25/15
Pasmepsbl Kopnyca ¢puabTpa (Bbicota x uameTp) MM 1120x255
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Pasmepsbl conesoro 6aka (dnameTp x BbicoTa) MM 880x332
O6bem coneBoro H6aka n 70
0O6bem MOHOOOMEHHOM CMObI n 35
O6bem rpasus Kr -
dneKTponotpebaeHme ycTaHOBKMU BT 8,9
MpnbansmTenbHan macca yCTaHOBKM B paboyem CoOCTOAHUK Kr 85

B npouecce pereHepaLyMmn yCTaHOBKM YMATYEHMA BOAbI BbIMOHAKOTCA CeAyloLLmMe ornepaLymu: B3pbixaeHue,
NPONYCK CO/IEBOr0 PacTBOpPa, MeA/IeHHAA U BbICTpas OTMbIBKM, 3aMo/IHEHUE coneBoro 6aka. Mpu sTom
06pa3syloTCA CTOKM, KOTOPbIE MMEIT OnpeaenéHHbIN CONeBoi cocTas. Huke npuseaeHbl NPUBAUNKEHHbIe AaHHble
Mo KOJIMYECTBY M COCTaBY AAHHbIX CTOKOB, KOTOPbIE YTOYHAIOTCA B NPOL,ecce NycKo-HanagouHbIx pabor.

CocTtaB CTOKOB OT pereHepauuu yctaHoBkM AkBatoHUT ASW 1044

06wWwmnit 06bem CTOUHbIX BOA, 32 OAHY pereHepauuto m3 0,62
B3pbixneHune m3 0,14
Mponyck coneBoro pacTeopa m3 0,03
MepgneHHaa oTMbIBKaA m3 0,15
BbICcTpasa oTMbIBKA m3 0,3

O6uwee coaepikaHue coneit B CTOYHbIX BOAAX r/m3 8216,2
Kanbumin (Ca%) r/m3 1083,87
Marnuit (Mg?) r/m3 162,58
HaTpwii (Na*) r/m3 2861,65
Xnopuapi (Cl) r/m3 4108,1

YMmsaAryeHue BTOpoi CTyneHu

Mpouecc yaaneHus Coel }KecTKoCTH U3 BOAbl OCYLLECTBASETCA METOAOM MOHHOrO obMeHa nyTem GpUAbTPOBAHUSA
Ha YCTaHOBKe yMAryeHua Boabl « AKBatOHUT» cepum AST.

Boga noctynaeT Ha yCTaHOBKY, r4e NpoxoauT Yepes cIoih MIOHOOBMEHHOW CMOJIbl, MPU STOM MOHbI KabLmA U
MarHma 3aMeHALOTCA 3KBMBAIEHTHbIM KONMYECTBOM MOHOB HATPWUA, AaHMOHHbIN COCTaB BOAbI NPK 3TOM He
nameHsneTcs. B npouecce paboTbl ycTaHOBKM 0OMEHHasA eMKOCTb MIOHOOHOMEHHOM CMOJIbl UCTOLLAeTCA U TpebyeTtca
nposefeHWe pereHepaLmMm pacTBOPOM NOBAPEHHOW CONMM.

YCcTaHOBKa YMSITYEHMA COCTOMT U3 PUAbTPA, 3arpy*KeHHOro MoHoobmeHHoM cmonoii B Na-bopme, KnanaHa
ynpasneHua n conesoro Haka.

YcTaHOBKa paboTaeT B aBTOMATUUECKMM perKMMe. 32 aBTOMaTM3aLMIO BCEX MPOLLeccOB paboTbl YCTaHOBKM
OTBEYaeT K/aanaH yrnpas/eHns, KOTopbI NO3BOJIAET YCTAHOBUTb CNOCob BbIXOAa Ha pereHepauumio,
NeprMoANYHOCTb M NPOAO/IKUTENBHOCTL BCEX 3TaNOB PaboThbl.

TexHMUYeCKMe XapaKTepUCTUKMU ycTaHOBKKU AKBatoHUT AST 0844

lNpoeKTHaA Npon3BOAUTENBHOCTb m3/y 1
MacnopTHaa NPOn3BOAMUTENbHOCTb (HOM. - MaKc.) M3/y 0,8-1,3
JInHelHan ckopocTb GUAbTPOBaAHMA M/u 30,84
DUNLTPOLMKA, NPU UCXOAHOM KecTKocTh 0,1 mr-aks/n m3 300
MpoAoAKUTENBHOCTb OAHOTO GUABTPOLMKIA NPU NPOEKTHOMN q 300
NpPOM3BOAUTENBHOCTU

MNpooonXKUTenbHOCTb pereHepauumn MWH 60-90
O6bem BoApbl Ha OAHY pereHepauuto m3 0,4
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Tpebyemas nofaya BoAbl Ha B3pbIXAeHUe m3/y 0,35
Pacxon noBapeHHOM CoM Ha O4HY pereHepaumto Kr 3
MecsauHbIN pacxog conm Kr 7,2
MoTepwu Hanopa (He meHee) 6ap 0,3-0,5
JonycTumbliii AnanasoH aaBfieHun 6ap 2,5-6,0
MpucoeanHUTENbHbIE Pa3mepbl (Bxoa/Bbixoa/apeHa) MM 25/25/15
Pasmepbl Kopnyca ¢uabTpa (Bbicota x uameTp) MM 1122x205
Pa3smepsbl conesoro 6aka (dnameTp x BbicoTa) MM 880x332
O6bem coneBoro H6aka n 70
0O6bem MOHOOOMEHHOM CMObI n 25
O6bem rpasus Kr -
dneKTponotpebaeHne ycTaHOBKMU BT 8,4
MpnbansmTenbHan macca yCTaHOBKM B paboyem CoCTOAHUM Kr 45

B npouecce pereHepaLyMmn yCTaHOBKM YMATYEHMA BOAbI BbIMOHAKOTCA CeAyloLLme ornepaLymm: B3pbixneHue,
NPONYCK CO/IEBOr0 PacTBOpPa, MeA/IeHHAA U BbICTpas OTMbIBKM, 3aMo/IHEHUE coneBoro 6aka. Mpu sTom
06pa3syloTCA CTOKM, KOTOPbIE MMEIT OnpeaenéHHbIA CONeBoi cocTas. Huke npuseaeHbl NPUBAUNKEHHble AaHHble
Mo KOJIMYECTBY M COCTaBY AAHHbIX CTOKOB, KOTOPbIE YTOYHAIOTCA B NPOL,ecce NycKo-HanagouHbIx pabor.

CocTtaB CTOKOB OT pereHepawmm ycTaHoBKU AKBatoHUT AST 0844

06wWwmnit 06bem CTOUHbIX BOA, 3 OAHY pereHepauuto m3 04
B3pbixneHune m3 0,09
Mponyck conesoro pacTeopa m3 0,02
MepgneHHaa oTMbIBKaA m3 0,1
BbicTpasa oTMbIBKaA m3 0,19

ObLee coaep:kaHue coseid B CTOUYHbIX BOAaX r/m3 9096,5
Kanbuumi (Ca®) r/m3 1200
Maruuit (Mg?) r/m3 180
HaTpwii (Na*) r/m3 3168,25
Xnopuapi (Cl) r/m3 4108,1

Xumuueckasa geaspauma

Mpouecc NpeaoTBpaLLEeHNA KUCIOPOAHOM KOPPO3UK OCyLLLeCTBAAETCA NyTeM AobaBneHus B Boay cynbduTa
HaTpWA C MOMOLLbIO YCTAaHOBKM 403MPOBaHNA « AKBAOHUT» cepumn AD.

CynbouT HaTpua npu fobasneHMM B BOAY BCTYMNaeT B peakLmMio co cBOBOAHbIM KMCI0POAOM Npu 3ToM o0bpasyeTcs
cynbdat HaTpusA, KOTOPbIV He 061adaeT KOPPO3IUOHHBIMU CBOMCTBAMM.

OnTMManbHbIN 3pPeKT 06ECKUCNOPOKNBAHUA AOCTUTAETCA B YCAOBMAX TemnepaTypbl 06pabaTtbiBaemoit BoAb!
Bbiwe 70 °C.

YcTaHOBKa 403MPOBaHUA COCTOUT U3 A03UPYIOLLErO HACcOCa, FPagyMPOBOYHOM EMKOCTU U UMMYIbCHOTO CYETYMKA
BOAbI.

YcTaHOBKa BK/OYAETCA B PabOTYy aBTOMATUUECKM, EC/IN Yepes CHETYMK BOAbI MPOXOAMT NOTOK BoAbl. HacTpoika
[03bl peareHTa OCyLLeCTBAAETCA C NOMOLLbIO NPOrPaMMUPOBAHMA A03MPYIOLLErO Hacoca.

TexHuyecKne XxapakTepucTMKku yctaHoBKku AKBatoHUT ADS 61506 |

MpoeKTHaA NPoOU3BOAMTENbHOCTb m3/y 1
MacnopTHaA NPoM3BOAMTENbHOCTb (HOM. - MaKC.) m3/y 1,5-3,0
MaKcumanbHas NPou3BOAMTENIbHOCTL A03MpYioLLero Hacoca (npu 8 6apax) /M 5
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MoTepwn Hanopa (He 6onee) 6ap 0,15
MmnynbCHasA XxapaKTepUCTUKA CHETYMKA BOAbI n/vimn 10
MpucoeanHUTENbHbIE Pa3mepbl cCHeTYMKA BOAb! (BXO4/BbIX0A) MM 15
Pasmepbl pacxogHoi emkocTu (BbicoTa x AuameTp) MM 600x470
O6bem pacxoaHON eMKoCTH n 60
dneKTponoTpebneHune ycTaHOBKMU BT 12
MpnbansmTenbHan macca yCTaHOBKM B paboyem CoCTOAHUK Kr 75

Koppektuposka pH

Mpouecc NpeaoTBpaLLEeHUs YINEKUCNOTHOM KOPPO3MKM OCYLLECTBASETCA NyTemM f00aBfeHMsA B BOAY M'MAPOKCMAa
HaTPUA C MOMOLLbIO YCTaHOBKM 03MPOBaHuA «AKBatoHUT» cepun AD.

Mapokcua HaTpus Npu aobaBneHMM B BoAy NoBbilaeT ee yposeHb pH. Mpu yposHe pH Boabl 6onee 8,5 Bcs
YIIEKMCN0Ta NepexoamT B rmapoKapboHaTHY0 Gopmy, YTO B CBOIO oYepeb NOIHOCTbIO NpeaoTBpaLLaeT
YINEKUCNIOTHYIO KOPPO3ULO.

YcTaHOBKa 403MPOBaHMA COCTOUT U3 AO3UPYHOLLETO HAcOCa, FPaAyMpPOBOYHON EMKOCTU M MMMY/IbCHOTO CYETYMKA
BOAbI.

YcTaHOBKa BK/OYaeTcsA B PaboTy aBTOMATUUYECKM, EC/IN Yepes CHETYMK BOAbI MPOXOAMT NOTOK BoAbl. HacTpoika
[,03bl peareHTa OCyLLEeCTBAAETCA C NOMOLLbIO MPOrPaMMMNPOBAHUA A03MPYHOLLEro Hacoca.

TexHuYecKMe XapaKTepuUCTUKMU ycTtaHoBKKU AkBatoHUT ADS 606

MNpoeKTHasA NpoM3BOAUTENIBHOCTb m3/y 1
MacnopTHasA NPoV3BOAMTENbHOCTb (HOM. - MaKC.) m3/y --
MaKcrMMmaibHan NPon3BOANTENLHOCTL A03MPYoLWero Hacoca (npu 8 6apax) /M 5
MoTepu Hanopa (He 6onee) 6ap 0,15
MMnNynbCHan XxapaKTepPUCTUKA CYETYMKA BOAbI n/vmn 0
MpucoeanHMTENbHbIE Pa3Mepbl CHETUYMKA BOAb! (BX04/BbIXOA4) MM --
Pasmepbl pacxogHoi emkoctu (BbicoTa x uameTp) MM 600x470
O6bem pacxoaHON eMKOoCTH n 60
dneKTponotpebaeHme ycTaHOBKMU BT 12
MpnbansnTenbHaa macca yCTaHOBKM B paboyem CoOCTOAHUM Kr 65

O6wue TpeboBaHua ana 060pyA0BaHUA OUMCTKU BOAbI:
" TemnepaTypa UCXOAHOW BOAbI — He MmeHee 5° C 1 He 6onee 35°C;
"  JaB/ieHne UCxoAHon Boabl — 2,5 — 6,0 bap;
" TemnepaTypa BO34yXa B NOMeLleHnn — He meHee 5 C 1 He 6onee 35°C;
= BJIAQKHOCTb BO34yXa B MomeLlleHnn — He bonee 70%;
" HanpsKeHue anekTpuyeckon cetn — 220B+10%, 50 Iy,

Tpe60oBaHMA K yCNOBMAM 3KCNIyaTaLUK:
= He gonycKkaetca obpa3oBaHMe BaKyyma BHYTPU KOpNycoB ¢uAbTPOB;
= He AOMYyCKaeTca BO3AeicTBME NPAMOro CO/IHEYHOro CBETa, HY/1IeBOW M OTpMUATE bHbIX TEMMepaTyp;
= He AOMYCKaeTca pacnosioXKeHme B HenocpeacTBeHHOM 61M30CTM OT HarpeBaTe ibHbIX YCTPOWCTB;
" He AOMYCKaeTcs pacnosioXeHue B MOMELLEHUN C NOBbIWEHHbIM COAEPMKaHNEM MblAN B BO3AYXeE.
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IV. CNELIUOUKALINA

En. Kon-so,

Ne HanmeHoBaHue N3, En. LieHa, py6.
1 | Cetuatbiii dunabTp Ay 25 WwT. 1
2 | YcTaHoBKa ymaryeHua AkBatoHUT ASW 1044FL91 . 1
3 | YctaHoBKa ymaryeHma AksatoHMT ASM 0844FL58 WwT. 1
4 | Conb TabnetmpoBaHHas Kr 75
158 000,00
5 | YctaHoBKa go3mnposaHma AkBatoHUT ADS 61506 wT.
6 | YctraHoBKa go3npoBaHua AkBatoHUT ADS 606 WwT. 1
7 | PeareHT AMuHaT KO-2 Kr 22
8 | PeareHT AMuHaT KO-5 Kr 22

LleHbl yKa3aHbl NpU yCcNOBUKU OTrPy3KU CO cKnaga B IMocKBe M He BK/IIOYAIOT CTOMMOCTb AOCTaBKU TOBapa A0 CKaaga
noKynartens.

LieHbl BKAtouaoT ctoumoctb HA,C u TamorKeHHbIX c60poB.

LieHbl He BK/OYAIOT MOHTA}KHbIe U MYCKO-HaNaA0uHble PaboTbl.

CpoOK nocTtaBKu — B HaIMYUU Ha CKNape.

Modzomosun,

Pykoesodumenb omadena npodaxc 000 «Bamepa»
MumpogaHosa HuHa AHamosnbesHa,

Ten.: 8 (495) 748-14-14, 8 (906) 777-55-79
SnekmpoHHaa noyma: n.mitrofanova@watera.ru
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