KOMITIEKCHAA

PEAJIN3ALINA
[TPOEKTOB

B TASOXVMUNYECKOW
OTPACIU
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COOEPXAHUE

v MOJEJIb BUSHECA

v HALWWA BOSMOXHOCTW

v OCHOBHBbIE IPAVBEPbHI POCTA

v UAOPbI N QAKTHI

v HAYYHbIE NCCJTIEAOBAHWA N PASPABOTKW
v IPOEKTHO-KOHCTPYKTOPCKNN HXUHUPWUHT
v PASPABOTKA U INMOCTABKA ObOPYAOBAHWA
v ONATHOCTUKA NN PEMOHT ObOPYAOBAHWIA
v UCMbITATENbHbIV LIEHTP

v [EOTPAOUA NEATEJIbBHOCTU

v PEQEPEHLIN

v KOHTAKTDI
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MOJEJIb BUSHECA, JOPOXHbBIE KAPTbl PEAJIU3ALIUU MNMPOEKTA HUNK

BU3HEC MOJEJIb AO «<HUNK»

NULIEH3UPOBAHWUE TEXHOJIOTUWN + EPS:

Engineering (MHXuHUpUHr), Procurement (cHabxeHue) n
E KOHTPaKT Supervision (wedHaasop). O6bearHeHNe STUX GYHKLMI B
pamMKax ogHoro cybnogpsaguunka nossonaet obecneumsatb
KOMMJIEKCHbIV MOAX0A K peanun3aunn npoekTa.

©

EPS-KoHTpakT

EPC-kKOoHTpaKT

@
—0
6—066 0 060

@ @ 9
® O
® ©

@ MpepnpoekTHasa paboTa @ NcnonHuTenbHasa JOKyMeHTaumsA
N NINLEH3NPOBaHne JKCrnyaTayMoOHHO-TeEXHUYeCKan CTpPOUTENbCTBA
AOKYMeHTaumA
[1pOEKTHO-KOHCTPYKTOPCKNN

@ TS @ CTponTenbCcTBO, MOHTaM
[NocTaBKa maTepuanos u
obopygaoBaHuA. Hag3op 3a

@ ABTOpPCKMI Haa30p N3roToBneHnem obopyaoBaHuA Hagsop 3a ctpontenbctBomM

()



{7
HALWLA BO3SMOXHOCTHU HUAVIK
\ © /
. KAPBAMWLL \
HAYYHbIE
® VCCEOOBAHUA U ® AMMUAK
PA3PABOTKM
® MEINAMWH
OT MPOEKTA ¢ JMLEH31POBAHVE
TEXHOJIOMUI

[0 OB BEKTA ® A30THAA KUCJIOTA

MPOEKTHO-

KOHCTPYKTOPCKI ® AMMWAYHAS CENUTPA
UHXUHUPUHT
® METAHO/
o PA3PABOTKA 1 MOCTABKA
OBOPYIOBAHMUA ® KAC
KOMMEKCHBIE
[ )
o AVATHOCTUKA YIOBPEHA

N PEMOHT ObOPYJOBAHWA

NCMbITATE/TbHbIV

? LEHTP
4 | CeHTAbpPb 2024 | AO «HUWK» @




OCHOBA BU3HECA - CNMPOC HA POCCUNCKUE TEXHOJTIOTUK

FTA30XUMUN N MUHEPAJIbHbIX YOOBPEHUW

5

OcHOBHbIe pauBepbl Cripoca

NMNOTPEBHOCTDb B

MOHETU3ALIMAN TA3A

3HaunTenbHoe
CHUXeHne
Tpy6onpoBOAHOro
3KCrnopTa
NPUPOAHOro rasa
CTUMYNUPYET NOUCK
nyTeun ero
3PbeKTUBHON
nepepaboTKn BHYTPU
CTpaHbl

| CeHTAbpPb 2024 | AO «HUWK»

MHBECTULIMOHHAA
MPUBJIEKATEJIbHOCTDb

MIHBECTULMOHHbIE
NPOEKTbl B ra30XUMnK
1 B MPOU3BOACTBE
MVHEpPasbHbIX
yaobpeHun nmeiot
HebonblUMe CPOKM
OKYMaemocCTu Npwu
NCNOSIb30BaHNU
MEeXaHN3MOB
rocnoaaepKku

OIrPAHNYEHHOCTDb
PbIHKA JIMLLEH3UW

«TpagnLUNOHHbIEe»
3anafgHble
nvueH3napbl He
npopatot
TeXHONOornu
POCCUNCKUM
npeanpuATUAM

TEXHONOIMYECKUN
CYBEPEHUTET

3aBMCUMOCTb OT
KNTANCKUX

NULUEH3MapoB TpebyeT

pa3paboTKn 1
NPUMEHEHNA
POCCUNCKUX
nnueH3nn ansd
obecneyenHunsd
TeXHOJIOrNYecKoro

CyBEpPEHUTETA CTPAHbI



HUWK - LIEHTP PA3BUTUA TEXHOJIOTUW
N UHXKUHUNPUHT A

WCCIEIOBAHMS, PA3PAGOTKA U | i ; 2 [OLA
NNLEH3UPOBAHUE TEXHOJIOTUW el
Bonee 100 cO6CTBEHHbIX NAaTEHTOB (1:& = B YCMELWWHOIO

 0f b VIHKUHUPUHTA A

)

MPOEKTHO-KOHCTPYKTOPCKUU UHXXUHUPWHT,
NMOCTABKA ObOPYAOBAHWA,
KOHTPOJIbHO-HAZ130PHbIV UHXWUHUPUHT

bonee 460 peann3oBaHHbIX MPOEKTOB

o @

KJTIOYEBAA LEHHOCTb - KOMITETEHUAU
bonee 500 coTpygHMKOB B 4 noKaumsax

s
5

NMPU3HAHWUE PbIHKA
Bbonee 100 3aka3zunkoB B PO 1 B mupe

i
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HAYYHbIE WCCJIIEAOBAHUA U
PA3PABOTKMU,
JIMLLEH3UPOBAHUE TEXHOJIOTUA
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KAPBAMWAA

NCCNENOBAHWSA, PA3PABOTKA U JIMLEEH3UPOBAHWE TEXHOJIOT UV

8

YposHu 3penoctu (roroBHoctu) TexHonoruu no NOCT P 58048-2017 /1SO 16290:2013

YIT4
YIT5
YIT6
YIT7

YI'T8

YI'T9

OCHOBHbIE MPUHLNTIBI TEXHOJTIOTUN N3YYEHbI

KOHUEMUWMA TEXHONOTM U/WJTN EE NMPUMEHEHWA COOPMYJTTMPOBAHDbI

KPUTUYECKWE OYHKUWNU U/NJTN XAPAKTEPUCTUKN MOOTBEPKAEHBI AHAJIUTUYECKUM N SKCNEPUMEHTAJIbHBIM MYTEM
KOMIOHEHRT U/ MAKET UCTBbITAHbBI B JTABOPATOPHOM OKPYXKEHNW

KOMMNOHEHT U/ MAKET UCTbITAHBI B OKPYXKEHWW, BJI'3KOM K PEAJIbBHOMY

MOJEJ1Ib CUCTEMbI/NOACUCTEMbI UNN MPOTOTUT MPOAEMOHCTPUPOBAHbBI B OKPYXKEHWUW, BJTIM3KOM K PEAJIBHOMY
MPOTOTUN CUCTEMbI MPOAEMOHCTPUPOBAH B YCJTOBUAX SKCTUTYATALNN

PEANIbHAA CUCTEMA 3ABEPLLUEHA 1 KBANIMOULIMPOBAHA B XOAE UCMbITAHWN M AEMOHCTPALINMA

PEANIbHAA CUCTEMA MOATBEPXKAEHA NYTEM YCNELWHOW SKCMAYATAUUM (QOCTUMKEHUA LIENN)

| CeHTAbpPb 2024 | AO «HUWK»
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OCHOBHbIE TEXHOJIOT UK HUUK KWK
YIT9 YIT9 YIT9 YIT9
NPOM3BOACTBO NPOWM3BOACTBO [NPOM3BOACTBO NPOM3BOACTBO
KAPBAMULOA AMCEJINTPbI A30THOW KNCNOTb! KAPBAMI/I}JHS)—
= URECON®2006 = PekoHcTpyKums gencteytowmx = YKJ1-7 n YKI1 7-76M AMMWATHON CMECH
= URECON® stripping 3000 N CTPOUTENBbCTBO HOBbIX = AK-72 n AK-72M = KACwu3 ammmaka
3 YCTaHOBOK MOLLIHOCTbIO PekoHCTpyKUuA fencTByowmnX =  KAC 13 ra3oBbIX CAYBOK Liexa
PEKOHCTPYKUVA ACNCTBYIOWNX o1 30 go 100 T/vac N CTPOUTENBCTBO HOBbIX Kapbamuaa
N CTPOUTENbCTBO HOBbIX arperatos
yctaHoBOK 0 3100 T/cyTKu = KAC U3 rotoBbIX pacTBOpPOB
YIT9 YIT3 YIT3
[MPON3BOACTBO [MIPON3BOACTBO [MPON3BOACTBO [MPON3BOOCTBO
AMMWAKA CJIOKHbIX METAHOIJIA MEJIAMWHA
] zg;z:;;zﬁ;‘r; yﬂ'OBPEH Ly " ManoToHHaXxHaA TexHosorna = TexHonorua nonyyeHus
CTPOUTENbCTBO HOBbIX " YpobpeHus C pasnnuHbiM nonyuenia merarona M15 MeflaMitHa MOLHOCTBIO

=  KpynHOTOHHa)HaA
TEXHONOrnA NosyyYeHus

<:> meTaHona M550

YCTaHOBOK MOLHOCTbIO O cooTHOWEeHNeEM NMNTaTeJIbHbIX
2200 T/cyTKY anemeHTOB (CBT)

9 | CenTAbpb 2024 | AO <HUWK»

1o 40 000 1/rop

(9)



[NONYYEHWE KAPBAMUA:
TEXHOJIOT N HUUNK




JIMUEH3NPOBAHHbIE TEXHOJIOTUWU
TEXHOJTOT'MA URECON® 2006

KoHnpgeHcauma
aMMMaka

Konpencatop H1 [ - t i - I

| * . 1 ' . MAJIOTOHHAMXHDIE ATPETATbI XKUOKOCTHOTO

1

! | PELUMKITA MOLHOCTbKO 10 800 T/CYTKWU
_ i - A6copbep C
" 7 _ |
kvt ammmak Y3en cMHTe3a COCTOWT M3 OfHOrO annapata BbICOKOro
& XPaHUANILE ammuara [aBNeHNA-KONOHHbI CMHTe3a 06bEMoM 31 M° ¢ Tpema
Pexyneparop LWITyLlepaMm1 BBOAaA peareHToB. [laBneHue B y3ne
| cnHTe3a p=200 atm.
- | (
: PactBop kKapb6amupga
co, Jucrnnatop CJl ucrunnarop Hil N ! S Ha npouseoacteo KAC B yanax guctunnauun | v 1l cTyneHeii yctaHoBEHb
; KIoYeBble annapaTbl COBCTBEHHO pa3paboTKu —
s | o Crounas Boga & y3en [OVNCTUNNATOPbI CPEAHETO M H3KOTO AaBEHNUA.
Peaxrop Aecopoumn u ruaponusa (TeXHONOrWA 3aluLLeHa NaTeHTOM).
Kapbamupga

YPOBEHb FOTOBHOCTW TEXHOJTOTUIW MO FOCT P 58048-2017 -YIT 9

11 | CeHTAbpb 2024 | AO <HUWK» @



https://digital.gov.ru/uploaded/files/urovni-gotovnosti-tehnologii-gost-58048-2017.pdf

JIMUEH3NPOBAHHbIE TEXHOJIOTUWU
TEXHOJIOT'MA URECON® Stripping 3000

PACMNOPAMXEHVEM NPEOCEOATENA NMPABUTENBCTBA PO MUXAUITA MULLYCTUHA BHECEHA B NMEPEYEHDb
COBPEMEHHbIX TEXHOJIOTUIA ANA 3AKITIOYEHIA CMELMATIbHBIX MHBECTULIMOHHbBIX KOHTPAKTOB (CMNKK 2.0)

MEXAHW3M CMONb30BAHKA CMIK MO3BOSIUT POCCUNCKOMY 3ACTPONLLMKY/VWHBECTOPY NOYYUTb MOAAEPKKY
rOCYOAPCTBA N PAOVNKAJIbHO MOBbLICUTb MHBECTULIMOHHYIO MPUBNEKATE/IbHOCTb CBOEIO MNMPOEKTA.

5
gy &
= ( [ %
».,[ f 1 & L Cossuscdn
/ —— | L - E g B | 30
L ety 3 — A 2 T2 T ] 2 “' ‘

Ha yCmanoeKy
~ ewinapusanun

YPOBEHb FOTOBHOCTW TEXHOJTOTMI MO FOCT P 58048-2017 -YIT 9

12 | CeHTAbpb 2024 | AO <HUWK»

MHOTOTOHHAHbIE ATPETATbI 1O
TEXHONOTUWN CTPUTNMUHT-MPOLIECCA
MOLWHOCTbIO 4O 3100 T/CYTKU

JTO yCOBepLUEHCTBOBAHHAA TeXHONOr1sA
cTpunnuHr-npouecca B Toke CO, anA
YCTaHOBOK MOLWHOCTbIO cBbiwwe 1000 TOHH B
CYTKMW.

bnarogapsa 3anateHTOBaHHON Cxeme
noBsblLwaeTcA 3PPeKTUBHOCTb paboTbl y3na
CUIHTE3a MO CPABHEHMIO C KNAacCUYECKON
cxemon CO,-cTpunnuHra. TexHonorus
URECON Stripping 3000 paccmaTtpuBaeTtca
LA CTPOUTENbCTBA HOBbIX arperaTos
6onbLuon mowHocTy (Ao 3100 TOHH B
CYTKN).

(12)


https://digital.gov.ru/uploaded/files/urovni-gotovnosti-tehnologii-gost-58048-2017.pdf

JIMUEH3NPOBAHHbIE TEXHOJIOTUWU
BALLUHA MPUJJTMPOBAHNA KOHCTPYKUWW AO «<HUWK»

BULbl YCJIYT OTJIMYUNTEJIbHbIE OCOBEHHOCTHI
" MogepHu3auyis 6alHy =  MoHoaucnepcHOCTb coCTaBa (coaepKaHue OCH.
NpUNINPOBaHUA dpakumm - 95 %)

= Pa3paboTka 1 CTPOUTENBCTBO = BofbLUO CpefHMii pa3mep rpaHyn (2,5 - 3 mm)
GalHN NPUNIMPOBaHNA Nog

KoY

= OxnaxpgeHwe rpaHyn B neTHUM nepuog ao 40-50°C
=  BblicoKasa NPOYHOCTb rpaHyn Nosy4yaemoro

NMPEVMYLLEECTBA npoaykra (He meHee 0,8 Krc/rpaHyny)

} " YCTOMYMBOCTb NPOAYKTa K MEXaHNYEeCKM
= |lnpoknn gnanasoH

. BO34ENCTBMAM NPU TPAHCMOPTUPOBKE N XPaHEHNN
MOLLHOCTEN A PyTP pTVP P

= Ob6ecneuyrBaeTCA OUNCTKA OTXOAALLEro BO3ayxa OT
* KOMMaKTHOCTb YCTaHOBKMU 3
aMMMaKa 1 nNbinn Kapbamumaa: Ao 40 mr/um® u 25

u
TexHONormM4yHoOCTb npouecca MF/HM3 COOTBETCTBEHHO
= PecypcocbepexeHue = [apaHTUPYIOTCA HU3KNE SHEePro3aTpaThbl Ha NpoLecc

= JKOHOMWYHOCTb npuINnMpoBaHA U OYNCTKY BO3yXa

= DKOJNIONMYHOCTb

YPOBEHb FOTOBHOCTW TEXHOJTOTMW MO FOCT P 58048-2017 -YIT 9
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https://digital.gov.ru/uploaded/files/urovni-gotovnosti-tehnologii-gost-58048-2017.pdf

JIMUEH3NPOBAHHbIE TEXHOJIOTUWU
| YCTAHOBKA T'PAHYJIMPOBAHNA B KC KOHCTPYKU HANK

14 | CeHTAbpb 2024 | AO «<HUUNK»

BUObI YCIYT

Pa3paboTka Bceln Heobxoanmonm
AOKYyMEeHTauun Ha
CTPOUTENbCTBO YCTAHOBKM
rPaHynMpoBaHUA

MO,EI,epHVIBaLWIFI CNCTeMbl
NbNMEOHNCTKN CyLLECTBYHOLWNX
YCTAHOBOK IrpaHyJInpOBaHNA

MPEMMYLLUECTBA

LLinpoknn gnanasoH MoLHOCTEN
BbicoKaa NpOYHOCTb NpoAyKTa
TexHONorMyHoOCTb Npouecca

Bo3moXHOCTb nonyyeHun
peLenTyp C MUKPO3ieMeHTamu

70
HUWK
\ ® 4

OTJINYUNTEJIbHBbIE OCOBEHHOCTH

Bonbwon cpegHnn pasmep rpanyn (6onee 3
MM)

BbicoKasa NpOYHOCTb rpaHyn nosy4yaemoro
npoaykKrta (He meHee 2,5 Krc/rpanyny)
BbicoKasa ycTonumBoCTb NpoayKTa K
MeXaHNUYeCKMM BO3L4ENCTBUAM Npu
TPAHCNOPTUPOBKE U XPaHEHUN
ObecneyeHne OUNCTKIN OTXOQALLEro BO3ayxa
OT aMMMaKa 1 Nbin Kapbamuaa: ao 20
MI/HM3 1 20 Mr/HM3 COOTBETCTBEHHO (C
NpYMeHeHNnEeM KNCNOTHOIO ynaBnBaHWA)



[NONNYYEHWUE METAHOIJA:
TEXHOJIOI N HUUNK

15
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JIMUEH3MPOBAHHbBIE TEXHOOMNU @

MAJIOTOHHAXHAA YCTAHOBKA MNMOJIYHYEHUA METAHOJIA M-15
SAWNLEHA TMTATEHTOM N22691073 MpvipoHbil ra3

i 15 000 1/rop i Ammuak (r) gna DeNOx
MNPEAYCMATPUBAET YHUOULIMPOBAHHbDIE PELLEHWA MO OCHOBHbIM nexTpodigRieHme i ¢(11ngch/){;|<€|/)| : anf
TEXHONOMMYECKM CTAOVAM MPOU3BOACTBA, CKNAACKOW 30HE METAHOJA Boja nognutouHas ! i
N MOXET BbITb MPUMEHEH A9 TKOBOW NNOLUAAKN CTPOUTESTbCTBA, BK/TIOYAS BOU : . Bopaana cuctemi
PAMOHbI KPAMHEITO CEBEPA Boga nuTbeBas i i ropavero
Boga : : BOJOCHabXeHunn
"  He3aBMCMMOCTb OT yAaNeHHOCTU MNOLWaA KN, MOrOAHbIX YCIIOBUNM N PbiHKA AeM1Hepan130BaHHas i i Bona
=  OTtcyTcTBMeE 3aTpaT Ha JIOTNCTUKY Bo3ayx : i TennopuKaLoHHan
=  He3aBUCUMOCTb OT CTOPOHHNUX NOCTaBWNKOB TEXHOJTOTNYECKNN : :
=  Mcnonb3oBaHKe MeTaHoMNa-CbipLia U COBCTBEHHOIO CbIPbA-NPUPOAHOIO 1 Bo3ayX cKaTblii i i KegigsaTope
NOMyTHOro rasa OCYLLIEHHbI : MpounssoacTso :
*  [unbKoe perynMpoBaHue NPor3BOACTBEHHbIX MOLLHOCTEN YCTaHOBKM Asor i M€TaHona i
»  CHWMKeHMe cebecToMmMoCcTn roTOBOro Npoaykta — mmmmmmoosoosooooos
METAHOIJI
BJIOYHO-MOAYIIbHAA ¥ |
FA3OBOE YCTAHOBKA
MECTOPOKOEHWUE MPON3BOACTBA
METAHONA

3apaua AO «HUKK» - B xoae pa3paboTKu NPOeKTHOWN
JOKYMeHTaLM1 peLlnTb BONPOChl Mo obecrneyeHnto
NPOEKTMPYEMOro NPOV3BOACTBA BCEMM HEOOXOAVMbBIMM

TPYBOMPOBOLHbIVN TPAHCIMOPT pecypcamm

16 | CeHTabpb 2024 | AO «<HUUK»



JIMUEH3NPOBAHHbIE TEXHOJIOTUWU

YCTAHOBKA METAHOJTIA MOLWHOCTbIO 550 000 1/rof

[lpenmyuiecTBa HoBomn TexHonorum M-550

" yBeNMYeHune yaenbHOM Npon3BOANTENIbHOCTU
KaTanu3atopa

" COKpalleHMe KPaTHOCTU UMPKYNALUK B NOCNIegHEM
peakTope Ao 2-X

" CHUWXEeHWe 3HeprosaTpaTt Ha UMPKYIALMOHHDIN
KOHTYp 3-ro peakTtopa

=  BblCOKas cTeneHb nepepaboTku YB cbipba B
meTaHos, 6onee 98% 06. NO CpaBHEHMIO C
TpaanunoHHom (90% 06.)

"  yMeHblUeHMe rabapuToB KOMMNPECCOPHOro
ob6opyaoBaHuA

TEXHONOMMA M-550 OCHOBAHA HA ETAJIbHOW
MPOPABOTKE HOBOI'O KOHCTPYKTVBA
PEAKTOPHOI'O BJIOKA OTAENEHNA CUHTE3A U
ONTUMU3ALINW PEKYTIEPALIW TETIIA
TEXHOMOMYECKX Y3TOB MO PA3PABATbIBAEMOW
TEXHONOTNW

17 1 Centabpb 2024 | AO «HUUK»




COKDERIE

122 123

JIMUEH3NPOBAHHbIE TEXHOJIOTUWU

TEXHOJIOTVA NOJTYHEHNA
32,5% PACTBOPA KAPBAMWIA AUS 32

Map
3 Kac@‘

M 27

m; CyLL,.yana esinapry
kil
pacmeop kapbamuda uz
OnbIT HUUK Ha AO «HAK«A3OT», r. HOBOMOCKOBCK oL s 120 He1013
O6bem pabot HUUK: |
*  TexHonornuyeckoe obcneqoBaHMe LIEXOB Kapbamuaa c
060CHOBaHNEM CO3AaHNA YCTAHOBKM P-1003
. [NpoekTHaAa fOKymeHTaumA
. Pabouas foKyMeHTauUmA
*  KomnnekTHaa NocTaBKa TEXHOMOrMYeCcKoro
060pyAOBaHUA BKIIOUAs PEAKTOP, TEMNOOOMEHHMUKN,
pe3epByapbl, HACOCHI, TPY6ONPOBOAHYI0 O6BA3KY U o000
3aMOPHO-PEryNNPYIOLLYIO apMaTYpPY, a TakKe TN

obopygnosaHue KU, anektpoobopyaoBaHve
3N1eKTPOMOHTaKHbIE MaTepuansl.

Ha AO «<HAK«A30T» NpuHAT cnocob nonyyeHns 32,5%-ro
pacTtBopa Kap6amuga 13 pactBopa Kapbammaa C y310M OUNCTKN
pacTBOpa OT aMMuMaKa Ha 6a3se BbinapHOW YCTaHOBKM Liexa
Kapbamuna-2 co cnegyowmmm CTaguamu:

. y3en OUMCTKM pacTBopa Kapbamraa oT aMMmaka

. y3en pazbaBneHus pacTBopa Kapbammaa

. y3en Bblgaun pacTBopa Ha pachacoBKy

[

BBOJ, B SKCITYATALMIO YCTAHOBKA

MOLLUHOCTb YCTAHOBKW — 1200 TOHH B CYTKU

Napel 8 no3. »

paceop kapbamuda e nos. 125

NPUHLUUIMUATIbHAA TEXHOJIOTUYECKAA CXEMA
NOJIYMEHUA 32,5%-TO PACTBOPA KAPBAMUIA

NOJIYMEHUA 32,5 % PACTBOPA KAPBAMUAA - 2015 1OJ

YPOBEHb FOTOBHOCTM TEXHONOTMW MO FOCT P 58048-2017 -YIT9
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H-1001

Ha cseyy

HexoHAULUOHHBIT pacmeop &
emkocme no3. 22

TOGa0HET DACTIS00 Ha Dacghacosky.
>
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https://digital.gov.ru/uploaded/files/urovni-gotovnosti-tehnologii-gost-58048-2017.pdf

JIMUEH3NPOBAHHbIE TEXHOJIOTUWU HUAVK
CKOPOCTHOW BAPABAHHbIN TPAHYNIATOP (CBI)

NMPEMMYLLECTBA TEXHNKO-2KOHOMWYECKWE NOJTYYAEMBIE MPOAOYKTbI

= KoMmnakTHOCTb NOKASATEIN = [lpocTble ynobpeHus

= Knaccndpukaums v Bosspat _- *  YOobpeHus C MUKpO3eMeHTamu
peTypa BHyTp1 bapabaHa Mpon3BOANTENBHOCTL, T/CYTKM 250 = CloXHble yaobpeHus ¢

= JlerkocTb B pasmelleHmm Boaayx, M3/ 1300-2000%* Pa3fIMYHbIM COOTHOLUEHNEM

= OtcyTcTBUE BOMbLWNX O6BEMOB Bopa, M3/T 0—15%* nUTaTeNnbHbIX 31eMEHTOR
BO34yXa SneKkTposHeprua, KBTu/T 35

=  Huskme KanutasbHblE U Bnarocbém ¢ 1 m3, Kr/u 30
3KCNyaTaUuoHHble 3aTpaTbl [nnHa, M 10,6

"= BO3MOXHOCTb pa6OTbI n HnameTp, M 2,5

PEryNMpoBaHNA B LUIWPOKOM * Wmeerca  nabopaTopHas  yCTaHOBKa  AnA

Y, NPOBEAEHMA WCMbITAHWN CNOXHbIX YA06pPEHWIA
Aranasone MotHocTen npoussogutenbHocTbio 10-100 Kr/y

"  YHuBepcasnbHOCTb ** Pacxof onpedenserca TUMOM PaHyIMpPyemoro
npoaykTa

CnekTp ynobpeHui, nonyyaembix Ha yctaHoBke CBI, orpomeH

19 | CeHTAbpb 2024 | AO «<HUUNK»




CObCTBEHHbIE PASPABOTKUW

AMMUMAYHAA CEJTUTPA: CTPOUTEJIbCTBO M1 PEKOHCTPYKLINA

AO «HUWK» npepnaraet peleHns no npMMeHEHMNIO BbICOKOIGPEKTMBHbBIX annapaToB CTagumn HENTPann3auum un
ynapuBaHu1s niaBa aMMUaYHOW CENNTPbI, KOTOPble MOTYT ObITb peasin30BaHbl Kak NPu CTPOUTENbCTBE HOBbIX
MPOW3BOACTB, TaK U NPY PEKOHCTPYKLUMM AENCTBYIOLNX.

Cekyus rnosyyeHus pacTBopa aMMmUayHoN CesmnTpbl
Pewienne HUUK:

HenTpanu3ayuna a30THOM KUCNOTbl MPOBOAMUTCA NOJ,
JaBneHuem, 61M3Kom K aTMmocpepHOMy B annaparte-
HENTpPanNu3aTope C UCNosib30BaHNEM TEMJOTbI
HenTpanu3auun gns BbiNapKkn pacteopa.
MponssogntenbHocTb: 4o 100 T/u

OtnnuntenbHblie 0CO6EHHOCTU KOHCTPYKUNN:

. ecTecTBEeHHasA UMPKYNALUA pacTBopa
aMMWAYHOW CEeNUTPbI B annapare;

. BCTPOEHHas CEKLMA OTYUCTKM COKOBOMO Napa.

lpenmyujectBa:

. BbICOKaA CTeMneHb CMeLleHNA MOTOKOB
KOMMOHEHTOB;

. 6e3onacHas paboTa B cnabokmciom pexume (1-
4r/n);

. MUWHVManbHble NOTEPU aMMUAKa;

. BO3MOKHOCTb NMONE3HOro NCMOb30BaHUA Napa,
noJslyyeHHOro B annapare;

. KOHTPOJIb TemnepaTypbl U 3HaYeHuiA pH

noJjiy4aemoro pacrtBopa amMMKVaYyHoOMN CennTpbl.
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KOHAEHCMPOBaHHbIA
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1 nap

KoHAaeHCHMPOBaHHLIR
nap Ha OYMCTRy
Pacmop HuTpara
aMMonus (20-25%)

T.
FPGUBOP HUTpara

aMMOHKa (20-25%)
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A}OTH'IQ Kucnova

\ Pacreop HuTpara
GMMOHMKA (10 93%)
\

CeKuus BblNapKy pacTBOpa aMMUayHoN

CenuTpsbl

Pewenne HUNK:

MNpepnaraemasn KOHCTPYKUKMA obecneunBaeT

nofyJyeHve NnaBa B annapare C NajarLLen

nieHKon

OtnnuntenbHbie 0CO6EHHOCTU KOHCTPYKLNN:

. BbinapHow annapat paboTtaeT npu gaBfieHnH,
6nm3Kkom K atTmochepHomy. PacTBop ammmayHom
CennUTPbI ABMXKETCA B BUAE TOHKOW NNIEHKN NO
BHELUHeN cTopoHe Tpybok annapaTa. Harpes
yrnaprBaemoro pacTBopa aMMUaUYHOW CENTUTPbI
OCYLLECTBAETCA Kak yepes TennoobmMeHHble
TpyObl TENIOM COKOBOTO Napa, Tak N ropAYnm
BO3JYXOM, KOTOPbI NofaeTcA NPOTUBOTOKOM B
MEXTPYOHOE NPOCTPaHCTBO.

. B BbIMapHoOW annapaT UHTErpupoBaHa cuctema
OUMUCTKM OTXOZALLErO BO3ayXa.

lpeumyiyecrBa:

. nosiyyeHre niaBsa aMMMaYHOM CENNTPBI C
KOHLeHTpauyen go 99,7-99,8 %;

. He TpebyeT Co34aHNA BaKyyMa.

napa
- S—

| nap

KoHpencar
COKOBOMO

Pacrsop

HUTpaTa
aMMOHMA

i

Pacrsop
HuTpaTa
aMMOHNS
(no 93%)

—
AEEL Pacreop
Nap _ HuTpata
aMMOKKA
(a0 93%)

-

Kowﬁcncav

Konaencar

Konaescar

Kowaewcar

Bo3ayx

Kownaencat

Mnas Hurpara
| ammomua (no 99,8%)




CObCTBEHHbIE PASPABOTKUW

AMMUMAYHAA CEJTUTPA: CTPOUTEJIbCTBO M1 PEKOHCTPYKLINA

OCHOBHbIMU TEXHONNOTUYECKUMU CTAAUAMA
AAHHOIO TUIA ATPETATOB ABJIAIOTCA:

=  HEUTPANTM3ALNA ASOTHOW KUCNOTHI
AMMWAKOM

=  BbIMAPUBAHWME PACTBOPA AMMMAYHOW
CENUTPbI 4O COCTOAHUA MNABA

= [PUIJTIMPOBAHWE B BALLHE
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NPUHLUNTTMATIBHAA CXEMA TTPOU3BOCTBA
AMMUAYHOW CENUTPLI

T T 13 B atvocdepy

| —peakTop-HenTpanMsatop
2—rofjor peBaTenb asoTHON KWCNOTHl
3—noporpesartent aMMHaKa

4— noHeaTpanuaatep

5—BbINAPHON annapar
6—nogorpesarent Bo3ayxa

7 —HarHeTatenb Bo3Igyxa

§—Hacoc

9—[peHakHan eMKOCTb NNasa
10—rugpo3ateop-AoHenTpanu3aTop
11 —duneTp nnasa

12—emKkocTs nnaea

13—nacoc nnaea

14—nacoc pactropa

15 —eMKOCTh MPOMBIBHON MUAKOCTH
ckpybbepos

16— HanopHbin Gak

17 —rpanynatop

18—ckpybhep

19, 20—npombiBHOl CKpy6Bep

21 —BydepHan eMKacTh
22—HarHeTatenb BO3gyxa
23—nogorpesatenb BO3gyxa
24—annapar OXnaxaeH1A rpaHyn
25—KoHBewep

26— >3nesarop

27 —annapar AnA onNpeICKKBAHWA FpaHyn




CObCTBEHHbIE PASPABOTKUW

BJIOK-CXEMA CTPOUTEJIbCTBA ATPETATA YKII-7-76 M T10 NMPOU3BOACTBY
HEKOHLUEHTPVPOBAHHOW A3OTHOW KCNOTbI

MOLUHOCTbBIO 135 000 T/TO4 MHI HNO3

YcnoBHble 0603HaYyeHus:

KA — KOHTaKTHbI annapart
KYH - koTten-ytunusatop HI'
MXr-1,2 - nogorpesatenn XI
XK-1,2 — xonogunbHNKKU-
KOHZeHcaTopbl

AK — abcopbumoHHas KONoHHa
K - npoagyBoYHasA KONOHHa
PCO - peaKkTop cenekTMBHOM
OUMNCTKN

KYT - koten-ytunusartop XI

oK - sKoHOMal3ep
[TKT- 4 —-razoTtypburHHas
YyCTaHOBKa
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HOBbIE TEXHWYECKWUE PELLEHUA:

KoHTakTHbIV annapar yBesIM4eHHOro gnameTpa
NAAaTUHOUAHbBIX ceTok (Ao 2700 MM) C BBIHOCOM
KpenieHna NNaTUMHOMAHbIX CETOK 13
BblICOKOTEMMepaTypHOM 30HbI

BboicokoaddekTrBHaA razoTypbuHHana yctaHoBka [TKT-4
HOBOIO MOKOJIEHMA C OAHO-HAMOPHbBIM KOMIMPECCOPOM

CoBpemeHHaa aBTOMaTM3MPOBaHHAsA CUCTEMON
KOHTPONA 1 ynpaBieHna Ha 6a3e MUKPONpPOLeCCOPHOM
TEXHVIKW 1 SNIEKTPOHUKM Ha BCEX pexkmMMax paboTbl ITKT-4
n arperata YKJ/1-7-76 M

KOHCTpYKTUBHOE COBMELLeHMe YHMBEepPCalbHOW Kamepbl
CropaHnA 1 razoTypObrHHOM YCTaHOBKM

[TKT- 4 c ncknioyeHvem BbiCOKOTEMNEpPaTypHOro
byTepoBaHHOro razoxoga

HoBoe annapatypHoe odpopmneHve ctagun
peKynepaTBHOrO NOAOrPEBa BbIXIOMHbIX ra30B U
peakTopa CeNeKTMBHOM OYMCTKN XBOCTOBbIX Fa308

()



COBCTBEHHbBIE PA3PABOTKU i
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MEJTAMUH: CTPOUTEJIbCTBO 1 PEKOHCTPYKLU A
HUUK pacnonaraet Heo6XxoaMMbIMU | |
NCXOOHbIMA  AaHHBIMU  AAA  pa3paboTKu —— = &
6a30BOro nakeTa NPoOM3BOACTBa MeNaMMHa U3 Kapbava e
Kapbamua noA BbICOKUM  AaBNeHMEeM @, o oforpesa
moujHocTblo 40 000 1/rogp. —
MPEONIOXEHUE OCHOBAHO HA: capSanatna

=
= COBCTBEHHOM NaKeTe Hoy-xay, |
u HaKOIMJIeHHOM BO BpeMA nccnegoBaTte/ibCKOUN U I

NPOEKTHOWN AeATENbHOCTY,

* paboT No HayYHOMY COMPOBOXAEHUIO U
COBEPLUEHCTBOBAHMIO TEXHONOTUU AeNCTBYHOLUX
NPOMbILLIEHHBIX YCTaHOBOK.

63 7 |mapoykexTopHaAR
@= If@ BAKYYMHASA X7

FYCTAHOBRA I

MonyyeHne MenammHa K3  Kapbamunaa,

BKJIOYas nepepaboTky OTXO/10B o
NPOU3BO/ICTBA, ocyLecTBAsAeTCA no _
HeMNpPepbIBHbIM  CXeMaM, TexXHoJslornyeckue ®
npoueccol 7 yrnakoBKa MOJTHOCTbIO

MEXaHN3MPOBaHbI, KOHTPOJb npotecca @

ocyuwectenaetca us LY.
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MEJTAMWH: CTPOUTEJIbCTBO N PEKOHCTPYKLUWA

o

HUWK - eavncTsentaa komnaHms B poccum v cHr,

KOTOPAA BTAOEET  COBCTBEHHOW 3ANATEHTOBAHHOWM
TEXHOJIOTMEW ONng CO30AHMNA MPOM3BOACTB MENAMUHA

NENCTBYIOWUE NATEHTDI:

PO 2417992 (gencrteyet go 2029 roga)
P® 2495875 (gencreyet go 2032 roga)
P® 2495876 (gencreyet go 2032 roga)
(ne )
(ne )
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PO 2503623 (gencrtByeT go 2032 roga
PO 2544704 (genctByeT go 2033 roga

KIMOYEBbBIE ®AKTOPbI:

* CpoK pa3paboTku 6a30BOro NnakeTa JOKyMeHTaLum — 6 Mec.
* [IpoeKkTMpOBaHNE N3 OJHOrO UCTOYHMKA B MOSTHOM COOTBETCTBUN C
i = : POCCUNCKUMWN HOPMaMM 1 CTaHAAPTaMMU
e ' *  Ycnyrv no 3aKkynke Ha BHYTPEHHEM 1 BHELLHEM PbIHKe
' ' * OTnakeHHble NpoLeccbl MOCTaBKM 060pyAOBaHUA U MPOYHble OTHOLWIEHMA

C KOMMNaHNAMN-NOCTaBLWNKaMIH




[TPOEKTHO-
KOHCTPYKTOPCKUW
NHAKUNHUPUHT
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MPOEKTHO-KOHCTPYKTOPCKUN UHXUHUPUHT

MPEOMPOEKTHbLIN
WHXUHUPUHT

"  TexXHUKO-dKOHOMMYecKoe
0OOCHOBaHMe

= Jleknapayma (xogaTancreo)
O HaMepPEeHUU

=  BuysHec-naaH

" MHBeCTI/ILI,I/IOH HaA OUEHKa

”

MPOEKTHbIN
MHXUHUPUHT ”
MpoeKTHaA JoKyMeHTauus
Pabouaa fokymeHTaumA

Ob6Lme TeEXHNYECKME peLLeHNS

TexHNYecKoe nepeBoOpYyKeHMe,
PEKOHCTPYKUMSA 1 HOBOE CTPOUTENIbCTBO

ApanTauns 6a30BbIX MPOEKTOB K HOPMam
N npaBuiam

Pa3spaboTka FEED nakeTa no o6pasuy
nvleH3napa

I'Ipoxom,qul/le JKCNepTn3

Pa3paboTKa 3KcnnyaTaLuMoOHHOM
AOKYMeHTaunmn

ABTOPCKUW
HA30P

ObecneyeHne COOTBETCTBUSA
TeEXHNYECKUM pelleHNAM

ObecneyeHne COOTBETCTBUSA
TEXHUKO-2KOHOMUNYECKUM
NMoKa3aTesidMm

BHeceHne namenenunn 8 P, N



WHXXEHEPHbIE ANCLTUJINHDbI

APXUTEKTYPHO -
CTPOUTEJIbHAA YACTb

OnucaHne NPUHATbIX 06 bEMHO-
NPOCTPAHCTBEHHbIX PELIEHNI

YepTexun pacagos 34aHnm v
COOPYXEHNN

[Mo3TakHble NiaHbl 34aHUN N
COOPYXEeHWNN

PacueTbl cTponTenbHbIX
KOHCTPYKLMIA

YepTexn pa3pe3os 3gaHnn 1
COOPYKEHNN

Cxembl KapKacoB 1 Y310B
CTPOUTENbHbIX KOHCTPYKLN

[1naHbl NepeKkpbITUA, NMOKPbITUN,
KpoBnu

CxeMbl pacronoKeHus
OrpakgaloLLmMX KOHCTPYKLNNA 1
neperopoaok

MnaH n ceyeHna pyHaameHTOB

TEXHOJNOI'MYECKUE PELLEHWA

anIHLlVIHVIaﬂbeIe CcXembl
TeEXHONOrM4YeCKnX npoueccos

KomnoHoBKa o6opynoBaHua 1
nomMeL,eHnn

MoHTa»KHble YepTexu

MoHTaXXHaa BeAOMOCTb
TpybonpoBoaoB

Y3nbl KpenneHua
Cneundurkauma obopynoBaHuma
OnpocCHble NUCTbI

PacueTbl ¢ npmeHeHnem
NINLEH3NPOBAHHOIO
nporpammHoro obecrnevyeHus

AKTbl KaTeropupoBaHuA

Cxembl pacnonoKeHus
npnbopos. yyeTa
SHEPreTUYeCcKnX pecypcoB

TexHonornyeckum pernameHT

AHanns onacHocTen
TEXHONOrMYeCKMX NPOLEeCcCcoB

MoxkapHasa 6e3onacHOCTb
[MpombiwneHHaa 6e30nacHOCTb
O unuC

Heknapauma NpoMbILLAEHHON
6e3omnacHOCTn

OpraHusauua v ycnosua Tpyaa

Micnonb3yeTcsa CKBO3HOE MyNbTMANCUMNANHAPHOE NHbOPMaLMOHHOe MogenvpoBaHue (VM)

FEHEPAJIbHbIN NJ1AH

Cxema nnaHUpoOBOYHOM
OpraHu3aumn 3eMeibHOro
y4yacTKa

[TnaH 3eMnAaHbIX Macc

CBOAHbIV NMJ1aH ceTen
NHXEHEePHO-TEXHNYECKOTO
obecneyeHuns

CuTyaumMoHHbIN NnaH
pa3melleHnsa o6beKkTa
KannTanbHOro CTPOUTENbCTBA
B FPaH1LIaX 3eMeNbHOro
yyacTKka



WHXXEHEPHbIE ANCLTUJINHDbI

TEIMJIOBbIE CETU

[MpuHUMnNManbHaa cxema
Tpy60onpoBOAOB ropaYen Boabl No
3CTakagam

MnaH Tpaccbl TpybonpoBoaoB
ropsivyen Bogbl

[MpuHUMnNManbHaa cxema
TpybonpoBoAoB Napa u
KOHAeHCcaTa

MnaH Tpaccbl Tpy6onpoBoaoB Napa
N KOHOEeHcaTa

[NpuHynnNuanbHasa cxema
TPy6onpoBOAOB TEXHONOINYECKNX
KOMMYHMKaL N

IJIEKTPOCHABXXEHUE

CTpyKTypHasa cxema
3NeKTPOCHabXeHUA

Cxembl aneKkTprnyeckume
NPUHUMNWANbHbIE
pacnpenenuTenbHON CeTur

[naHbl pacnonokeHunA
060pyaoBaHNSA N NPOKIAAKM
KabenbHbIX Tpacc

KabenbHOo-TpyOHbIN XKy pHar

Cneundurkauma obopygoBaHuA
N MaTepuanos

Cxembl aneKTpuyeckmne
NPUHUUNManbHble yNpaBneHns

Cxembl aneKTprnyeckme
BHELLUHUX NOAKTIOUYEHUN

OnpocHble NUCTbI (Mpw
HeobxoaMMocCTL)

CTpyKTypHaa cxeMa obmeHa
curHanamm (npwm
HeobxoaMMoCTL)

PacueTbl (PacueTbl Harpysok,
pacyeTbl TOKOB KOPOTKOrO
3aMblKaHUA, pacyeTbl yCTaBOK
penenHom 3aLlnTbl, pacyeThbl
3a3eMJ1IeHUSA U MOJTHUE3ALNTbI,
pacyeTbl OCBELEHVA U T.4.)

Micnonb3yeTca ckBO3HOE MyNbTUANCLMINIMHAPHOE MHbOPMALMOHHOE MoaenvpoBaHue (MM)

FASOCHABXXEHUE

Y3nbl yyeTa rasa

Cxema mapupyTa
NPOXOXAEHWA ra3onpoBoaa

YcnoBHble 0603HauYeHuns
NnaH razonpoBoga

MnaHnpyemble 06bemMbl
notpebneHns NPUPoOAHOro
rasa

JKCNMKaUKUA 30aHNN 1
COOPYKEHNN



WHXXEHEPHbIE ANCLTUJINHDbI

OTOIVUIEHUE, BEHTUALNA
N KOHAMLNOHNPOBAHWE
BO34YXA

XapaKkTepucTmka oTONUTENbHO-

BEHTUNALMOHHOro 060pyaoBaHuA

Tabnuua BO3aYyLHO-TEMNOBbIX
6anaHcoB

TennoTexHnyeckre pacyeTbl
Cneundunkaums

MpyHUMNManbHasa cxema y3na
ynpaBneHuns

[naHbl
AKcoHOMeTpuYecKne cxembl

[NpuHUMNUanbHble CXxembl Mo
BEHTUNALMN

anIHLI,I/II'IVIaJ'IbeIe cxXembl Nno
XOJ'IO,D,OCHa6>KEHI/IIO

ABTOMATU3NPOBAHHDIE
CUCTEMDI YTIPABJIEHUA

ABTOMaTM3aLMA XONOAUITbHbIX
cuctem (AXC)

ABTOMaTM3aUMA
Bogoo6opoTHoro uukna (ABOLL)

ABTOMaTM3aUmA
TennomexaHn4ecknx
peweHnn(ATM)

Cetn n ceasun (CC)

ABTOMaTM4yecKasa noxapHas
curHanmsauwms (AlC)

ABTOMaTM3aumA
noxkapotyweHus (AlT)

BbinonHeHWe NpoeKToB no
KOMMJIEKCY NHXKEHEPHO-
TEXHUYECKNX CPEACTB OXPaHbl
(KUTCO)

JKOJIOInA

MaTepunanbl oueHKNn
BO3JENCTBNSA Ha OKPY>KAIOLLYIO
cpeny nnaHupyemom
(Hameyaemon) X039NCTBEHHON
LEeATeNbHOCTU

[NepeyeHb MeponpuATAN NO
OXpaHe OKpy»KatoLlen cpeabl

MNpoBeaeHme o6LLEeCTBEHHbIX
o6cyXaeHnI maTepuranoB
OUEHKWU BO3ENCTBUA Ha
OKpYy»alLLlyto cpeay B
cooTBeTCTBUMU C [IpnKasom
MwuHnpupogbl

[MpoBeaeHne rocyaapcTBeHHON
JKONOrnyeckom skcnepTusbl
NPOEKTHOW [OKyMeHTauunm

Mcnonb3yeTtca ckBO3HOE MynbTUAMCUMNIIMHApHOE NHPOopPMaLMOoHHOe mogenvposaHue (VM)

70
HUWK
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BOOOCHABXEHUE
N BOAOOTBEAEHUE

[MprHUMNKanNbHbIE CXeMbI
[MnaH ceTel BoAoOCHabXeHun
Cxembl akCOHOMETpPUYECKNE
TexHonornvyeckme cxembl
MoOHTa)KHble yepTexu

KomnoHoBKa 06opynoBaHus.
[naHbl Ha OTMeTKax

Cneundukaumm
obopynoBaHuA

OnpocHble NUCTbI

Mpodunu cetein, Tabnmubl
Konogues



PASPABOTKA U TTOCTABKA
ObOPYAJOBAHWA
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PASPABOTKA U KOMITJIEKTHAA NOCTABKA ObOPYAOBAHUA HUANIK

\ © 4
o PA3MELLIEHUE 3AKA30B U
-(0)- ‘ PA3PABOTKA OBOPYIOBAHS ia ‘ KOHTPOJSTb U3rOTOBJEHMS
M - OBOPY[IOBAHUA
E?Y | KOMMNEKTALA TPYBOMPOBOZAMM, BN, | NOCTABKA OBOPY/IOBAHYS
M | APMATYPOW 1 MPUBOPAMM KM o9 | 1 YUACTUE B MHP

HALUE NMPEUMMYLLECTBO

MHoroneTHum onbIT COTPYAHNYECTBA
OcHoBHble kpuTepni BeIbopa C BEAYLMMU METaTyPruyeckumm
JIAEIEELLLY MEIE = e Ee ), V C MaLLMHOCTPOUTENbHBIMU NPEANPUATUAMY
CTOMMOCTb, HafleXHOCTb Pocey, EBporbl v Asun



MPOEKTHO-KOHCTPYKTOPCKUN UHXUHWUPUHT i

OCHOBA SOOEKTUBHOCT NMPOEKTHO-KOHCTPYKTOPCKOIO MHXKUHUPWUHIA -
NHOOPMALUMOHHOE MOOENIMPOBAHWE. PASPABOTKA XMMNYECKOIO ObOPYJOBAHUA.

HWWK paspabaTbiBaeT Bce BUAbI XMMMUUYECKOrO CTaTMUYeCcKoro obopyaoBaHus.
OcHoBHoe o6opypoBaHue B[l nponssoacTsa kapbammaa.
PaHee pa3pabaTtbiBanocb 1 nsrotasnmaanoch B EC, AnoHun, Kopee.

DXKeKTop BbICOKOro AaBNeHuA AnA TEXHUYECKOro
nepeBoOpPYKEHUA NPOM3BOACTBA Kapbamuga.

PaHee pa3pabatbiBanca 1 NOCTaBAANCA TONbKO HEMELKOM
komnaHuen Korting Hannover AG.

J . . \ f } N A DTSR
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http://www.novaroll.ru/

MPOEKTHO-KOHCTPYKTOPCKUN UHXUHUPUHT HUNK

OCHOBA SOOEKTUBHOCTU MPOEKTHO-KOHCTPYKTOPCKOIO MHMKNHUNPUHTA —
NHOOPMALUMOHHOE MOOENIMPOBAHWE. PASPABOTKA XMMNYECKOIO ObOPYJOBAHUA.

HUWK pa3pabaTbiBaeT rpaHynsTopbl MPOU3BOACTBA KapbaMumaa MoLHOCTbIo o 4000 mtpd.
PaHee pa3pabaTbiBannCb 1 NOCTABASNNCD TOSIbKO €BPONENCKMM U AMOHCKUMWN KOMMNAHUAMM.



http://www.novaroll.ru/

NnoAgbOP N KOHTPOJIb NPUMEHAEMbIX MATEPUAJIOB VK

*  Ki3yyeHne KOPppPO3NOHHOWN CTOMKOCTU MaTepmnanoB 1 nXx

- BbI,EI,aLla NCXOOHbIX AAdHHbBIX MO KOHCTPYKUNOHHbBbIM
CBAPHDbIX COE[J,VIHEHVIVI B yU10BMAX MPOnM3BOACTB Kap6aM|/|,qa

MaTepuanam 4na NpoeKTMpoBaHuA obopyaoBaHMA 1
Tpybonposoaos .
=  BbINOJIHEHUE UCNbITAHNUN Ha CTOMKOCTb K MKK

MeTannorpacbmquKVle ncanegoBaHmMA

Bca nocraBnsaemasn MeTasnonpoaykuna npoxoanT ﬂOI'IOJ'IHl/ITeJ'IbeIVI BXOAHOVI KOHTPOJ1b B na6opaTop|/||/| CBaApPKn N KOPPOo3nnm C
MPUITOXKEHNEM K CepTVI(I)I/I KaTy Ka4yeCTBa pe3yJibTaTOB COOTBETCTBYHOLLUX NCNbITaHUN




KOMIJIEKTHbIE MOCTABKW HUK

AO «HUWK» MPEONATAET LUMPOKI CMIEKTP KOMIMEKTHbIX
[MOCTABOK «NOA4 KIMOY» AJ1d PEAJIM3ALNN NMPOEKTOB HA BA3E EPS

= CTATWUYECKOE U AHAMWYECKOE OBOPYOBAHUE " METAJTIONPOKAT

=  TPYBOMPOBOJHAA APMATYPA = 3JJIEKTPOOBOPYOBAHWE

= 3JIEMEHTbI TPYSOMNPOBO/IOB N SNEKTPOMOHTAMHbBIE MATEPUAJbI
=  OBOPYOOBAHMWE K/MunA 1 MOXAPHOW CUTHANN3 AL =  KABE/IbHAS NPOOYKLMA

NMPEVMYLLECTBA OJTA 3AKA3HUNKA:

OnepaTrBHasA KOPPEKTNPOBKaA

BO3MO>KHOCTb COKPATUTb CPOK OTBETCTBEHHOCTb 3a MPOEKT

HOMEHK/IaTypbl 3aKyMKU B
pa3mMeLLan 3aKkasbl NapanniesbHO N NOCTaBKY B OQHOM JinLEe U

COOTBETCTBME C BHOCMMbIMU
Xofy MPOeKTUPOBaHUA MUHUMU3ALMA LEHOBbIX PUCKOB

N3MeHeHNAMUn @



ANATHOCTUKA N PEMOHT
ObOPYAJOBAHWHA




OCHOBHOM NMPO®UIb AEATESIbHOCTU

Cneuyuwanuctbl HUMK BnagetoT Bcemmn OCHOBHbIMM METOAMKaMM 1 060pyaoBaHNEM Af1A NPOBeAeHNA KOPPO3MOHHbIX
o6cnegoBaHUM 1 AMArHOCTUKK. 3aech e pa3paboTaHbl yHMKanbHble TexHonorum HAWK no peMoHTy TexHONormyeckoro
obopyaoBaHuA.

ObCJIEAOBAHUE NHXNHUPWHT MOHTAX

(BM3yanbHO-U3MEPUTENbHbIN KOHTPOSb, (pa3pa60TKa KOHCTPYKTOPCKOW 1 (noaroToBuTENbHDIE, COOPOUHO-
TOJILLIMHOMETPUA, YNbTPa3ByKOBaA TEXHONOrMYeCckom OKyMeHTaLun, CBapPOYHble paboTbl, KOHTPOJIb KauecTBa
AebeKToCKoNMA, KOHTPOSb MPOHMKAKLW MUK aBTOPCKUI 1 TEXHUYECKNI Haa30p) MOHTaXKHbIX paboT)

BelLeCcTBaMM, BUXPETOKOBbI KOHTPOSb)
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ANATHOCTUKA U PEMOHT ObOPYJOBAHUA
ONATHOCTUKA ObOPYOOBAHWA

UHcnekuyus AHanus Pa3zpaboTka
obopynoBaHuA pe3ynbTaToB oTyeTa

METOAbl HEPA3PYLUAIOLLEIO KOHTPOJA

"  BusyanbHO-n3amepuTenbHbIA KOHTPOIb

" YnbTpa3BykoBas gepeKToCKonmsa n ToNWNHOMETPUA

=  BuxpeTtokoBasa gepeKTockonua n ToNWMHOMETPUA
TennoobMeHHbIX TPy6

= [lepeKToCKONMA NPOHMNKAILWUMN BELLeCTBaMM

=  MeTtannorpadunyeckme nccnegoBaHus

=  KMcnbITaHmA Ha cTonkocTb K MKK

=  OnpepgeneHne XMMMYECKOro COCTaBa CTanewn
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ANATHOCTUKA U PEMOHT ObOPYJOBAHUA
PEMOHT ObOPYOOBAHWA

=  PeMOHT 1 3aMeHa KOPPO3NOHHOCTOMNKIMX GYyTEPOBOK Pa3NnNYUHbIX
reomeTpuyecknx Gopm n pasmepos

= BoccTaHoBneHMe HecyLwx KOpnycoB anmnapaToB BbICOKOro
AaBneHunn

= 3ameHa Y310B YNJIOTHEHUA KpPbILEK arnnapaToB BbICOKOTO
AaBneHunn

= 3ameHa LWTyLepOoB anmnapaToB BbICOKOro AaBfeHuA

= 3ameHa gHuL, 1 NPOYMX S/IEMEHTOB annapara

= 3amMeHa TennoobmeHHbIX Tpyb 6e3 geMoHTaka annapara

=  MoHTaX BHyTPEHHNX YCTPOWUCTB

=  BbinonHeHne peMOHTOB «MOJA KIoY»
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ANATHOCTUKA U PEMOHT ObOPYJOBAHUA

PEQEPEHLINW

KOPPO3MOHHOE ObCJIEAOBAHUE PEMOHT 3AMEHA OYTEPOBKIU

> 1000 > 200 > 45

NO3MUKMN OBOPYLOBAHWSA HA

MO3ULNV OBOPYOBAHMA LIEXOB TEPPUTOPUM PO 11 3A PYBEXKOM

KOJIOHH CUHTE3A KAPBAMUIA

KAPBAMUIA
OVUATHOCTUKA
METOJ4OM BUXPETOKOBOIO PEMOHT «MOL KJTEKOY»
KOHTPOJIA
> 1500 > 25
no3munn NO3MLIMN OBOPYQOBAHNA
ObOPYAOBAHNA LIEXOB KAPBAMWIA



OMbIT MPOBEAEHNA TEXHUYECKUX MHCMEKLIMA 3APYBEXXHbIX
MPOU3BOACTB

Nitrogénmiivek Zrt

BeHnrpus, Metdypao -

O6cnefoBaHme KOPPO3NUOHHOTO AO «Navoiyazot»

n TexHy, coctoarma | 2015 Y36ekucraH, HaBoun
060pyA0BaHUA BbICOKOTO AAABNIEHNA
uexa kapbamuga

BrxpeToKoBbIii KOHTPONb | 2004
obopyaoBaHuA Np-Ba
A30THOWN KUCIOTbI

SORFERT UREA UNIT
Amxnp, Opan | ., AO «Farg'onaazot»
KOppO3VIOHHoe obcnefoBaHne Y36ekucrtaH, ®epraHa
npoun3BoACTBa Kapbamnaa WMHcnekuun kapbamug | 1990-2014
am. cenuTpa 2014
a30THasA Kncnota 2014
Misr Fertilizer Production Company AO <MAXAM-CHIRCHIQ
« »

(MOPCO)

Ervnet, JymbAat | 5419
Koppo3snoHHoe obcnepgoBaHue
2-X Npon3BOACTB Kapbamunaa

Y36ekucraH, Ynpumnk
KomnnekcHoe obcneposanue | 2004
uexa kapbamuga
uHcnekuun Kapbamug: |- 2016

CtpaHa lNepcnackoro
3anmBa

TexHuyeckan nHCnekKuuna
npon3BOACTBA

Kapbamuga

2012

Egyptian Fertilizers Company (EFC)
ErvneT, ATTaka

Koppo3snoHHoe obcnefoBaHue
nNpou3BoACTBa Kapbamnga

2015
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MCMNbITATENIbHbIX LLEHTP
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MTABHOE HATTIPABJIEHUE - AHAJIUTUKA r‘u""u‘;"lﬁ

WCNbITATENIbHbIA LIEHTP
NPEONIATAET CBOUM
3AKA3SUUKAM:

AO «HUWK» MPEOJIATAET CBOU YTJIYTU O
NPOBEOEHWIO NCTMBITAHUW MPOAYKUNN HA
COOTBETCTBME HA (TOCT, TY)

= KAPBAMUA U ETO MNMPOM3BOOHbIE
(BOOHbIE PACTBOPbl KAPBAMUA)

= MWHEPAJIbHbIE YOOBPEHUA
= NPOAYKTbl XUMUYECKNE

= CMOJ1bl GOPMAJIbAETMAHbBIE
= AHTUOPU3bI ((KNOKOCTb HESAMEP3AIOLLAA), TOCOIJIbI

= MNEHKW NOJTNONEOUNHOBBIE, NMOJINMBUHWUITXITOPUAHbBIE I

v" METOAMYECKOE OBECMNEYEHUE NMPOU3BOLACTBA
KAPBAMUWOA (CBOPHUK ATTECTOBAHHbIX U
BHECEHHbIX B ®EAEPAJIbHbBIN PEECTP METOAMK
WM3MEPEHMI) COTJTACHO FOCT P 8.563-2009
METOANKM (METOAbI) MI3MEPEHWI

v' METOLOJIOTMYECKYHO N TEXHUYECKYHO MOMOLLb
MNP BHEAPEHW HOBbIX AHAJIMTUYECKUX
METOLOB NPV KOHTPOJIE NMPOU3BOACTBA

v" MPOEKTUPOBAHWE VI MOCTABKY AHAJIUTAYECKIX
JTABOPATOPUW «MOJ KNKOY»

= TAPA N3 TTONMMMEPHbIX MATEPUAJIOB

= CPEACTBA YACTALIUE, XUMWNKATbBI MPOYNE
(TEXHUYECKUE MOIOLLME CPEACTBA)

v' MMOCTABKY HEOEXOAVMOIO OBOPYJOBAHUA U
MPNBOPOB, NPOBEAEHWE MYCKO-HAJTAAOYHbIX
PABOT U OBYYEHWNE COTPYAHWKOB

v PASPABOTKY W ATTECTALMA METOOUK
KONMMMYECTBEHHOIO XMMWYECKOIO AHAJTU3A.

-, . o A = E-.-- : ; ¢
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FTEOTPAOUA OEATEJIBHOCTU

POCCUA n CHI'

t MHAUNA

CAYJIOBCKAS
Ermner  APABUA
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PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

He YKad3dH Ha NMpaBax KOH(I)I/ILI,EHLI,I/IaJ'IbHOCTI/I
(Poccug)

MNpownsBoacTBo Kapbamuaa (2023 - HacToAwee BpemA)
JinueHsumap texHonornn: AO «<HNNK»

* CTpouTenbCTBO arperata CMHTe3a AUCTUNAUMnN Kapbammga
mMowHOCTbIo 3100 T/cyTKN

OCHOBHbIe TeXHUYECKME peLleHUs = Paboyvasi fOKyMeHTauusA
MpoeKkTHaA JOKyMeHTaLms = TexHMYeckoe CONPOBOXAEHNE
KoHcTpyKTOpCKaa AOKyMeHTaumsa 3aKynKKn 1 U3roToBNEHMSA
JINLeH3MA Ha KOMMEKT obopynoBaHua

BHYTPEHHUWX YCTPONCTB

AO «Farg'onaazot»
(r. ®epraHa, Pecnybnuka Y36ekuncraH)

MNpown3sBoacTBo Kapbamupaa (2024-HacTtosAulee Bpems)

PekoHCTpyKLMA NPON3BOACTBA Kapbamuaa ¢ yBenmyeHem MOLWHOCTM 0
1500 T/CyTKN C BO3MOXXHOW MHTerpauunen B CTPOUTENbCTBO YCTaHOBKM NO
NPOn3BOACTBY Mefam1Ha

* bBa3oBbl NPOEKT




PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

[MAO «AKpOH»

(r. Bennknn Hosropog, Poccus) AO «HAK «A30T»

MponssoacTso Kapbamupaa (2018 - 2021rr.) (r. HoBomockoBck, Tynbckasa o6n., Poccua)
YcraHoBKa nonyyeHuna KAC (2020 - 2021rr.)

= CrpoutenbctBo arperata N2 6 kapbammpaa molHocTbio 600 T/cyTKuM (BBEAEH B

2019r.)
* CTpOuUTENbCTBO YCTAHOBKM rpaHynmpoBaHuna kapbamvaa 2 050 T/cyTku MowHocTb nponseopactea: 1 200 1/cyTKn
= PeKOHCTpyKUmA arperata N2 6 ¢ ygenvyeHvem moLlHocTn go 2 050 T/cyTkn FeHepanbHbI noapagunk: AO «<HUNK»

(BBEACH B 3KCMAYaTaLMi0 B 2021 I) NuueHsnap TexHonoruii: AO «HUNK»

JNluuensunap TexHonoruu: Arperat kapb6amnga N2 6, 6+: AO «<HUNK»
= OCHOBHbIe TEXHMYECKUNE peleHna = Pabouyas foKyMeHTauuA
Arperat N26 (600 T/cyTK) = [IpoeKkTHaAa AOKyMeHTauuA * [octaBka obopynoBaHuA
= Pa3paboTKa NpOoeKTHOW 1 paboyer JOKyMeHTauum
= [locTaBKa KpuTnyeckoro obopyaosaHua (EP-koHTpaKT)

Arperat N26+ (2 050 1/cyTKm)
" PazpaboTka NpoeKTHOW 1 paboyen JOKyMeHTaLum
= [locTaBKa KpuTmMyeckoro obopynoBaHus (EP-KOHTpaKT)

YcTaHoBKa rpaHynupoBaHus (2 000 T/cyTku)
= ApanTtauus bl nuueH3smapa
=  Pa3paboTka NPOeKTHON 1 paboyeln JOKyMeHTauumm
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PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

AO «llleknHOa30T»

(Tynbckasa obnactb, Poccus)

[NMpon3BoacTBo metaHona M-500 (2017-2021 rr.)

MowHocTtb npoussoactaa: 1 500 1/cyTKn
JInueHsnap TexHonorui: Haldor Topsoe (JaHusA)

= ApanTtauuAa basoBoro npoekTa = Paboyas gokymeHTauusa
JInyeH3mapa Nnpon3BoaCcTBa = ABTOPCKUM Hag3o0p "
MeTaHosa K HopMam 1 npasuiam TEXHNYECKOE COMPOBOXKAEHME Ha
PO STane cTpouTenbCTBa

" I'IpoeKTHaﬂ OOKYyMEeHTaumnAa

AO «llleknHoa3oT»
(Tynbckaa obnactb, PoccuA)

Komnnekc no npon3BoacTBY aMMmnaka 1 kapbammga
(2019 r. - no HacToALLEe BpeMA)

MoLHOCTb KOMMNeKca: JlueHsnap TeXHONOrniA:
Ammmak - 525 000 1/rog Ammuak — Haldor Topsoe (aHwus)
Kap6amung - 700 000 1/rog Kapb6amug - Stamicarbon (HngepnaHgbi)

[eHepanbHbI NOAPAAUMK:
China National Chemical
Engineering Co. Ltd. (CNCEC, KHP)

* [pegnpoeKTHble paboThl, * ConpoBOXKAeHMe rocyapCTBEHHON
npeasaputenbHaa OBOC 3KCNepTU3bl

= Apantauua bl1nvueH3smnapak = ApanTtauma [eTanbHOro npoekra K
HopMam 1 npasunam PO Hopmam 1 npasunam PO

= [IpoeKTHasa JOKyMeHTauuA




PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

AO «Anatum» MAO «MeTadpakc»

(r. YepenoseL, Poccus) (r. Ty6axa, Poccus)

Mpor3BOACTBA HEKOHLIEHTPUPOBAHHOW a30THOW KUCNOTbI

Komnnekc no nponssoacTsy AMMunaka-Kapbamumaa-
YKJ1-7-76M (2017-2020 rr.) P ACTBY P i

MenamuHa (2016-2022)

MowHocTb npoun3BoacTaa: 135 000 1/rog no MHI MouwHOCTb KomnieKca: JinueHsvap TeXHONOrni:
JNnuensuap texHonoruii: AO <HUMK» 2’*"“"6'/'3" - 90:) ;{J_COYT'/‘V' Easale SA (Useiuapws) oceL
- . apbamng — T/CyTKM eHepanbHbI NOAPAAUNK MO :
JESPRAR A O RIS (O A4 MenamuH - 120 T/cyTKM AO «HNWNK»
JInueHsmap TexHonormn npunnmuposanua: AO
«HNWK»
* [IpoeKTHasa goKyMeHTauunA = ABTOPCKWUIN Hap30p 3a
= Pabouyan gokymeHTaus CTPONTENBCTBOM * [lpoeKTHaa AOKyMeHTauuA = CTpouTeflbHO-MOHTa)KHble 1
= [locTaBKa 060pygoBaHMA = DKCnnyaTauMOHHO-TEXHNYECKas = Pabouan JOKyMeHTaLuA MyCKOHaNagouHble paboTbl
= CTponTenbHO-MOHTaXHble U AOKYMEHTaLINA * [locTaBKa obopyfoBaHMA = ABTOpPCKUW Hag30p 3a
NyCKOHanagouHble paboTbl CTPOWUTENHCTBOM

f




PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

AO «QocArpo-YepenoseLy

(r. Yepenoseu, Poccus)

AO «DocArpo-YepenoseL»
(r. Yepenoseu, Poccun)
MNpowu3BoacTBo kapbamunaa (arp. 1 — 2012r, arp.2 - 2017 r.)

MponsBoacTeso ammuaka (2017 r.)

MowHocTtb npoussoactea: 1 500 T/cyTKM Kaxkgoro arperaTa
JInueH3snap TeXHONOrNK:;

- nony4yeHwe nnasa kapbamupaa: Stamicarbon (Hngepnanabi)

- 6awHaA npunnmpoanma (arp.1) — AO «HUUK»

- yCTaHOBKa rpaHynupoBaHusa (arp.2) — Stamicarbon (HugepnaHabl)

MowHocTb npounseoactea: 2 200 T/cyTKn
JlnueHsunap texHonorui: Haldor Topsoe (JaHus)

* ApanTtauua ba3oBoro npoekta = ABTOPCKMI HaA30p 3a CTPOUTENBCTBOM

JInueHsnapa K Hopmam 1 = [IpoeKTnpoBaHME aHANNTNYECKOWN
npasunam PO nabopatopnv NPor3BOACTBA aMMMaKa
T T . MMocTaska oBoDYAOEAHIA LIS * [lpoeKTHasa JoKyMmeHTauuA * PeanusauunA npoeKkTa aHannTU4eCcKom
PyA A = Pabouas gokymeHTauua B naboparopuu «nog Kinou»
= Pabouas gokymeHTauma 6aLLIHN NPUANMPOBaHNA

. ctpouTtenbHon Yactu (Civil)
=  ABTOPCKUIN Haf30p 3a CTPOMTENbCTBOM




PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

OO0O «Bonradept»

(CM MAO «KynbbiweBa3oT» n Maire Tecnimont, r. TonbATT)

MNpown3BoacTBo kapbamuaa (2017 r.)

[MAO «HmxHEKaMCKHePTEXMY
(r. HmkHekamck, Pecnybnuka TaTapcTaH)

MponsBoacTeo metaHona (2019-2020 rr.)

MoLwHocTb npour3soacTBa: Kapbamng rpaHynmpoBaHHbir — 1 500

T/CyTKM

MowHocTtb npounssogcTaa: 1 500 1/cytkn (500 000 T/roa)

NnueHsmnap TexHonorui: Stamicarbon (HuaepnaHapt) Jnuensmnap texHonorun: Haldor Topsoe (JaHus)
EPC-nogpsaaunk: Maire Tecnimont Group (Utanns)

= Apantauma basoBoro npoekta
JNnueHsnapa ans o6bekToBs ISBL
npon3BoAcCTBa Kapbammaa K
HopmaM 1 npasunam PO

= Ba3oBbl npoeKT 06bekToB OSBL
ANA NPOU3BOACTBA Kapbamnga

= ApanTauyusa baszoBoro npoekra JlyeH3rapa Npon3BoACTBa MeTaHoNMa K
HopMam 1 npasunam PO
* [IpoeKTHasA JOKYMeEHTaL S

[NpoekTHaa goKymeHTaumA

ApanTtauma Pabouern foOKyMmeHTaLMN K
Hopmam 1 npasunam PO

Pabouaa gokymeHTauuma (CTponTenbHas
N aneKTpoTexHmnyeckana yactn, OBuKB) <




PEOEPEHUWW. MPOEKTbI NOCJNIEAHUX JIET

[MAO «TonbaTTMA30T» 5
(r. TonbaTTH, Poccus) AO «Kyl/|6b|LueBA30T»

. (r. TonbatTu, Poccun)
Mpoun3soacTBo Kapbammga ¢ bawwHen npunnmposBaHua (2015

-2022rr.) NMponsBoacTBo ammuraka u sogopopaa (2014-2017 rr.)
MolHOCTb Npon3BoacTBa: 2 200 T/CyTKu MoLHoCTb Npor3BOACTBa:
JnueHsmnap TexHonorui n EPC-noapsaaunk: Casale SA (LLseiiuapus) AmMUaK -1 340 T/cyTkn Bopopopa — 8000 HM3/u

JInueH3uvap TexHonorun: Linde

= ApanTtauua basoBoro npoekTa JlnueH3rapa NPon3BoACTBa Kapbamnga K
HopMam v npasunam PO

= [IpoeKTHasa JOKYMEeHTaUVs, NocTaBKa 060pyaoBaHNA GallHV MPUINNPOBaHKA
1 NOTOYHO-TPAHCMOPTHOW CUCTEMbI

= Pabouas JOKYMeHTauus (CTpouTenbHas YacTb)

= ABTOPCKMI Haa3op

= ApanTtauma bazosoro npoekra JInueH3svapa Nnpon3BoaCcTBa K HOPMam r
npasunam PO

= [IpoeKTHaAa AOKyMeHTauuA

= Pabouas pokymeHTauuA

= ABTOPCKUM Hag30p 3a CTPOUTENbCTBOM
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KJIIOYEBbIE 3APYBEXHDIE MPOEKTHI NOCJIIEAHUX JIET HanK
MHCnekyun n pemMoHTbl annaparos B/: YCTaHOBKU Npon3Bo4CTBa
— CNOXHbIX yaobpeHuiA:
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606008 Poccus,
Hwu>xeropoackas o6n.
r. 3epxuHck, yn. '(pnboenosa, 31
Ten: +7 (8313) 39-49-00
Email: niik@niik.ru
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