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1. Introduction

This Technical Proposal is prepared for PAKPAS ENGINEERING AND CONSTRUCTION LTD. specifying three identical
Air Separation Units (ASU) GAN 55’000 with Compressed Dry Air (CDA) production to be installed at the
industrial area of Ust-Luga, Russia./ HacToswiee TexHuueckoe npeanoeHue noarotosneHo ana PAKPAS
ENGINEERING AND CONSTRUCTION LTD. ¢ yKkasaHuem Tpex UAEHTUYHbIX BO3AYyXOPa3AenTeNbHbIX YCTaHOBOK
(BPY) GAN 55000 ¢ npoussoactsom cxatoro cyxoro Bosgyxa (CDA), KoTopble 6yayT ycTaHOBAEHbl Ha
NpPOMbILWNEHHON NaowaakKe B r.Yctb-Jlyra, Poccusa.

The plant concept is developed in accordance with PAKPAS ENGINEERING AND CONSTRUCTION RFQ and is
offered on basis of Linde's design, standards and execution procedures. The plant is designed in accordance
with the specified product requirements and represents proven technology offering cost and schedule gains. /
KoHuenuua KomnaeKkca paspaboTaHa B COOTBETCTBUM C TexHuyeckom 3agaHunem « PAKPAS ENGINEERING AND
CONSTRUCTION LTD » n npegnaraetca Ha ocHoBe npoekTa Linde, ctaHaapToB 1 npoueayp McnoaHeHua. 3asos,
CNPOEeKTUpPoOBaH B COOTBETCTBMUM C 3adaHHbIMU TPE6OBaHVIﬂMVI K npoaykumnn wn npeacrasnfaert coboii
NPOBEPEHHYKD TEXHOJ/I0TUIO, o6ecneqmsarou.|,yro DEHTa6el'IbHOCTb n yBesimyeHne npomssoacTBa NpPOLAYKTOB
pasaeneHusa cornacHo Tpebyemomy rpaduky.

Linde plants provide the best solution for our clients” offering: / YcraHosku Linde o6ecneumsatot nyuwee
peweHne anAa Hawnx KIMeHTOB, npeanaraan:

e Rapid time-to-solution through extensive prefabrication and pre-testing / BbicTpoe Bpems
peannsaumnm NPOEKTa, 6narop,apﬂ npe,u,co6paHHomy MmoaynbHOMY N3rotoBNeHUo n
npeaBapuTesibHOMY TECTUPOBAHUIO B 3aBOACKUX YCIOBUAX

e Simplified on-site logistics and lower CAPEX thanks to modular design / YnpouwieHHas noructuka Ha
mMecTe 1 6osiee HU3KMe KanuTaNbHble 3aTpaTbl 61arofapsa MOAYIbHOW KOHCTPYKLUK

e State-of-the-art technology and design for reliable operation / CospemeHHble TexHONOrMM 1 AM3aiiH
ONR HagexHon paboTbl

e [Ease of maintenance for low OPEX / MpoctoTa o6CAyMBaHMA NPU HU3KMX 3IKCMAyaTaLMOHHbIX
pacxonax

e High power efficiency through proprietary process development / Bbicokas 3HeproapdeKTMBHOCTb 3a
cyer pa3pa60TKM COBCTBEHHbIX TEXHO/IOTUYECKUX npoueccos
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Process Equipment / TexHonormyeckoe O6opyaosaHme
To realize the specified product streams, following process equipment will be foreseen. / Ans peanusauymm
YKa3aHHbIX NPOAYKTOBbIX MOTOKOB OyAeT NpeayCMOTPEHO CieaytolLee TeEXHOI0rMyeckoe 06opyaoBaHume.

— Aircompression utilizing multistage turbo compressors for Nitrogen and CDA
— Precooling of process air by after cooler and water separator

— Airpurification by molecular sieves with electrical regeneration gas heater
— (ryogenic rectification

— Expansion turbine, generator loaded

— Nitrogen Product compression

— (DA Product Compression

— Nitrogen Backup and periodical supply system /

— CKaTue BO3yxa C UCMO0/Ib30BAaHMEM MHOTOCTYMNEHYaTbIX TYPOOKOMMPECCOPOB A5 a30Ta U CyXOro CKaToro
BO3yXa

— MpeaBapuTebHOE OXNAaXKAEHME TEXHOIOTUYECKOTO BO3yXa NOC/E OXNAAUTENSA U BNAroOTAENUTENA

— OumncTKa BO34yXa MosieKkynapHbiMK cutamm (BKO) ¢ aneKTpuyYeckmm pereHepaLMoHHbIM ra30Bbim
HarpesaTesiem

— KpuroreHHas pektndukaumsa

— TypboaeTaHaep ¢ reHepaTopom

— CKaTue NpoAyKTOBOro a3oTa

— CKaTue NpoAyKTOBOrO CyXOro Bo3ayxa

— Pe3epBHaA n nepnogmyeckan cuctema nogayvm asota

Prefabrication Level / YposeHb npegsaputenbHoit 3aBoACKOI roTOBHOCTH
The equipment is delivered to a major extent in workshop fabricated modules, to far extent piped and painted.
For transport reason some parts may have to be dismantled. This means in detail / O6opyaosaHue
nocCtaBnAeTcA B OCHOBHOM B M3roTOBJIEHHbIX MOAYyNAX 3aBO/J,CKOi;l rOTOBHOCTH, B 3HAYUTENbHOMN CTeneHu
06BA3aHHbIX pr60I'IpOBO,£I,aMVI M OKpalleHHbIX. Mo npuynHe HeOﬁXO,EI,VIMOCTM TPAHCNOPTUPOBKU HEKOTOPbIE
AeTann moryt 6bITb OEeMOHTUPOBAHDbI. 9T0 03HayaeT B AeTanax cnegyrwolilee:

— The ‘Coldboxes’ are completely preassembled as package units, containing all components for cryogenic
rectification of air, including main heat exchanger, distillation column with integrated condenser, sub-
cooler for liquids and instrumentation. / "XonogHbie 610KK1" NOAHOCTLIO NpeaBapuTebHO cObpaHbl B BUAE
MOAYNbHbIX 6/I0KOB, COAEPIKALLUX BCE KOMMOHEHTbI A1 KPUOFeHHOM peKkTUdUKaLMM BO34yXa, BKAOYAs
rnaBHbIN TeI'IﬂOOGMEHHMK, pEKTVId)MKaLI,MOHHle KOJIOHHY CO BCTPOE€HHbIM KOHAEHCAaTOPOM, KOHAEHCATOP
ana )KVI,CI,KOCTeﬁ N KOHTPO/IbHO-U3MepUTe/IbHble ﬂpM60pr‘

— Air separation key equipment like plate fin heat exchangers, packings, sieve trays, columns is fabricated
inhouse in various Linde workshops globally. / Kniouesoe o6opyaosarue ans passeneHns Bosayxa, Takoe
Kak nJacTuHYato-pebpuctbie Tenn00bMeHHUKWU, HacaflkW, TapesnKku, KOJIOHHbI, W3roTaBAMBaeTcA
COBCTBEHHBIMM CUAAMM Ha Pa3/IMYHbIX NPOM3BOACBTEHHBIX MOLLHOCTAX Linde no Bcemy mupy.

— The expansion turbines will be delivered skid mounted together with the generator break and the oil
system. The connecting duct is prefabricated. The piping and local instrumentation have to be finally
installed at site by local subcontractor (aluminium welding required). / TypboaetaHaepbl 6yayT
NOCTaBNATbCA CMOHTMPOBAHHbIMM Ha Cana3KaxXx BMeCTe C TreHepatopom U Mac/IAHOM CUCTEMOIA.
COG,EI,I/IHI/ITeﬂbeIVI KaHan ABaAaeTcA C60prIM. pr60I'IpOBO,EI,bI M MeCTHbleé KOHTPO/IbHO-U3MeEpPUTE/IbHbIE
NPUBOPbI AOMKHbI 6bITb OKOHYATEIbHO YCTAHOB/EHbI HAa MecTe MecTHbiM cybnoapaadmnkom (Tpebyerca
cBapKa aloMUHMS).
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— The operator resp. engineering station (HMI), DCS and automatic analysers for operation of the plant will
be delivered installed in a standard size control container equipped with all required features (air
conditioning device and heating) / OnepaTopHaa uHxeHepHaa ctaHuma (HMI), cuctema ynpassneHus
(DCS) n aBTOMaTMUecKMe aHanM3aTopbl A8 PaboTbl YCTAaHOBKMU ByAyT NMOCTaBAATHCA YCTAHOB/IEHHbIMU B
CTaHAapPTHOM KOHTPO/IbHOM KOHTEHepe, ocHalleHHOM BCemMn HeobxoanmbiMu dyHKLmamn (YCTpoiicTBo
KOHAMLMOHMPOBAHMA BO3yXa M OTOM/IEHNA)

— An additional key feature of the Linde plant control system is the remote 1/0 technology. All control
points or subsystems are linked to the DCS via remote 1/0 cards. The remote /0 cards are housed in
locally mounted junction boxes/racks. The bus connection from Local remote 1/0 racks to the CPU is done
via a Profi Plant Bus System. This state-of-the-art technique leads to minimized site work for
instrumentation erection and connection. / Ewe oaHoM KNto4eBoi 0COBEHHOCTbIO CUCTEMbI YPaBAEHMA
BPY Linde asnseTcAa TeXHONOTMA «yAaNeHHOTO KOHTPOAA». Bce KOHTPO/bHble TOUKM UM MOACUCTEMbI
cBasaHbl ¢ DCS yepes ygaseHHble KapTbl BBOAA-BbiBO4aA. y,El,aHEHHbIe KapTbl BBOA4a-BbiBOAA Pa3mMeLLatoTCA
B J10Ka/IbHO YCTaHOBJIEHHbIX pacnpeaennTesibHblX KOpOGKaX/CTOVIKaX. LLUnHHOoE coeanHeHune oOT
NNOKaNbHbIX YOaNeHHbIX CTOEK BBOAAa-BblBOAA K MPOLECCOPY OCYLLECTBNAETCA Yepe3 WNHHYIO Cuctemy BPY
Profi. 3ToT coBpemeHHbIi MeTOA MPUBOAWUT K MUHMMM3ALMM paboT Ha O6beKTe A1A MOHTaXKa M
NOAKNOYEHUA KOHTPOIbHO-U3MEPUTE/IbHbBIX NPUBOPOB.

— Nevertheless, the overall concept ensures a smooth and easy assembly by applying Seller's practical
design philosophy as well as best prepared erection instructions. / Tem He meHee, oblas KoHLenLMs
obecneynBaeT NAaBHYO U Nerkyto cbopKy, NPUMeHsA NpakTUYeckyo punocoduto amsaiHa MNpogasua, a
TAKXXe Hannydwmm o6pa30M noAroToB/IEHHbIE MHCTPYKLMU MO MOHTAXY.

All above mentioned prefabrication level leads to smooth and cost saving erection at site. Additionally, a
trouble-free start-up is ensured as well. / Bce BbiwenepeyncieHHblie YPOBHM 3aBOACKOrO WM3rOTOBAEHMA
NPMBOAAT K NAaBHOMY M SKOHOMUYHOMY MOHTay Ha obbekTe. Kpome Toro, obecneumnsaetca 6e30TKa3HbIii
3anyckK.
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2. Plant Performance / NpoussoautensHocTs YctaHoBKM

The offered plant is able to produce products as specified in Attachment 1 - Product Specification PS1. /
Mpepnaraemblit 3aBof, cnocobeH BbiNycKaTb NPOAYKUMIO, YKa3aHHY0 B MpuaoxKeHnn 1 — TexHuyeckasn
XapaKTepucTuka usgenms PS1.

Explanation Plant Concept - please refer to Attachment 2 - Block Diagram / MoscHeHne KoHLenuus ycTaHOBKM
- noanyuncra, obpatutech K MNpunoxkeHuto 2 — baok-Cxema

Due to the specific requirements, Linde developed a concept which fulfills the GAN and CDA demand in the two
phases with the requested redundancies. / B cBasu c KoHKpeTHbiMmu TpeboBaHuMamM Komnanua Linde
pa3paboTana KoHLEenuuto, KoTopas ya0BAeTBopaeT NoTpebHOoCTH B rasoobpasHom asoTe (GAN) 1 cyxom cxkaTom
Bo3sayxe (CDA) B aByx dpasax c TpebyembiM pe3epBUpPOBaHNEM.

The plant is split into three modules, the Main Air Compressors for Nitrogen and (DA, the Molecular Sieve
Stations (MS, Dryer Stations) and the Coldboxes for rectification with Nitrogen production. / Ycranoska
pasgeneHa Ha TPV MOAyAA: [NaBHble BO3AylHble Komnpeccopbl ansa asota (GAN) u cyxoro caTtoro Bo3gyxa
(CDA), ctaHumm monekynspHoro cuta (BKO, CTaHUMM OCYWKM) M XONOAHble BNOKM AR PeKTUPMKALMM C
NPOM3BOACTBOM a30Ta.

Each ASU can be operated with one 50% MAC or 2 x 50% MAC for full flow. HP GAN production can be switched
on/off. CDA can be varied in a wide range. The plant is extremely flexibly and can produce both Nitrogen
products (P GAN and HP GAN) from the ASU and the backup system.

The P-GAN product flow can be varied between around 35% - 100%.

Kaxkabiii BPY moskeT pabotatb c ogHMm 50% BosaywHom komnpeccopom (MAC) nam 2 x 50% MAC gns nonHoro
notoka. Mpoussoactso HP GAN moseT 6biTb BKAlOYEeHO /BbiKatoueHo. (DA MOKeT BapbMpoBaTbCA B LUMPOKOM
AnanasoHe. YCTaHOBKa Ype3BbluaiiHo r’MbKa 1 MOXeT NPoM3BOAMTD Kak ra3oo6pasHbiit asoT (P GAN n HP GAN)
TaK M XUAKOCTHbIE ANA CUCTEMY Pe3epPBUPOBaAHUA.

MoTtok npoaykTa P-GAN moskeT BapbupoBaTbca npumepHo oT 35% ao 100%
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3. Utility Requirements / Tpe6oBaHus no o6ecneyeHnI0O KOMMYHaNbHbIX CPEACTB

Utility consumptions are given in Attachment 1 - Project Specification PS1 under chapter 4. / Pacxoabl sHepro
pecypcoB npuseaeHbl B MpunoxeHnn 1 - cneundurkayma npoekta PS1 B rnase 4.

The electrical power data are related to the feeder of the medium voltage (MV) switchgear. Included are all
continuously operating consumers in Seller's scope of supply; not included are consumers not relevant for the
production such as lighting, etc. Those are minor consumers anyhow. / JaHHble N0 31eKTPUHECKO MOLLHOCTM
cBA3aHbl C GMAEPOM pacnpene/MTeNbHOro yCTpoiicTBa cpeaHero HanpsxeHua (CH). B obbeme nocTasku
MpofaasLa BKAOYEHbI BCe HEMPEPbIBHO paboTatolme notpebutenn; He BKAOYEHbI NoTpebuTenn, He nmetoLme
OTHOWEHMA K NpOn3BOACTBY, TaKNUE KaK OCBelleHne NT. A. Bo nobom Ccny4yae, 3TO menikne I'IOTpe6VITe}'WI.

4.  Basis of Design / OcHoBbl npoekTMpoBaHUs

Above figures are based on following ambient conditions: / MpueeaeHHble Bbiwe LMPbI OCHOBaHbI Ha
CnenytoLLmMX YCNOBUAX OKPYKatoLLel cpespbl:

Ambient air temperature, nominal / max / TemnepaTypa oKkpy»atoLiero 4.9 / 29 (ytounsetca) °C
BO34yXa, HOMMHabHaA / MaKc.
Humidity, relative, nominal / max / BaaxHocTb Bo3ayxa OTHOCUTeNbHas, 73 / 72 (yrounsetca) %

HOMMHaNbHasA / MaKc.
Barometric pressure, nominal / max / ATmocdepHoe aasnenune, HommHanbHoe | 1000 / 1000 (yTounseTca)

/ MaKc. mbar / m6ap

Cooling water temperature, nominal / max / TemnepaTypa oxnaxaatoLiei 12.0 / tbd (yrounsetca) °C
BOAbI, HOMUHaNbHaA / MaKC.

Cooling water temperature raise, approx. / MosbiweHue TeMnepaTypb! 10 °C

oxnaxkaarolen soabl, npuba.

Utility and production figures vary under changed ambient conditions. / MokasaTtenu apdeKTMBHOCTH 1
nponsBoacTBa NU3MEHAKTCA B 3aBUCUMOCTU OT U3MEHAKLWLUNXCA ycnosmﬁ Opr)-I-(aIOLLI,ef;I cpeAapbl.

We assume to have a normal air conditions and no abnormal air pollutions. Additionally, our budgetary offer is
based on normal water conditions without any impact to cooler design etc. / Mbl npeanonaraem, 4To Mmeem
HOPpMa/ibHble YC/10BUA BO34yXa N HUKAKUX aHOMaAJIbHbIX 3anﬂ3HeHVIl7I BO3A4yXa. Kpome TOro, Hawle 6PO,D,)KeTH08
npeanoxeHne OCHOBAHO Ha HOPMaJibHOM KadecTtBe BOAbl 6e3 KaKoro-nmbo BAMAHMA Ha KOHCTPYKUUIO
oxXnagntenawvnT.A.
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5.  Codes, Standards and Requlations / Kogbl, craHAapTbl M HOPMbl 3aKOHOAATENLCTBA

Plant design, manufacturing and inspection shall be based on the Standards and Regulations as defined in the
following.

— Allequipment will be certified according to TRCU (04;010;032) based on following codes:

— ENcode piping inside and outside Coldbox

— DIN/EN Standards

— European Harmonized Standards or other standards may also be used at Linde’s discretion.

— VDI/ VDE requlations

— UVV safety regulations

— |EC, ISO standards

— Linde LE standards and design practice /

MpoeKTMpoBaHMe, NPOMU3BOACTBO U MHCMEKLUMA YCTAHOBKM O/IKHbI OCHOBbBIBATbCA Ha CTaHAAPTaxX M NpaBuaax,

onpeaeneHHbIX HUXKe:

— Bce obopynoBaHue byaet ceptuduumposaHo B cootsetcteum ¢ TPTC (04;010;032) Ha ocHOBe c/ieaytowmx

KOZ0B:

— Kog, EN TpybonpoBoabl BHYTPU 1 CHapy»Ku Xono4HOro 610Ka

— CraHaaptbl DIN/EN

— EBponeicKkme rapMoHM3MpPOBaHHbIe CTaHAAPTbI UK ApYTrMe CTaHAAPTbl TaKXKe MOTyT MCMO1b30BaTbCA MO
ycmoTpeHruto Linde.

— MNpaswuna VDI/ VDE

— MpaBwnn TexHUKKM 6esonacHoctn UVV

— Crangaptbl M3K, NCO

— CraHaapTbl Linde LE 1 npakTWKa NpoeKkTMpoBaHus

Noise / LLym

Basis of acoustic plant design is to meet an average equivalent sound pressure level of 85 dB(A) measured in 1
m distance from plant boundary. This assumes that machinery and other equipment will be placed inside of a
machine house. Equipment inside the machine house will have no special noise protection since the machine
house itself will be designed as a noise adsorbing shell. / OcHoBol aKkycTUHeCKOW KOHCTPYKLUMM YCTaHOBKM
ABNAETCA COOTBETCTBUE CPeAHEMY SKBMBANEHTHOMY YPOBHIO 3ByKOBOro AasneHua 85 16(A) , uamepeHHoMy Ha
pacctosHuM 1 M OT rpaHULbl YCTAHOBKM. ITO MpeAnoJsiaraer, YTo MallMHbl U Apyroe obopyaoBaHue byayTt
pasmeleHbl BHYTPU MalLMHHOIO 3ana. O60py,CI,OBaHMe BHYTPU MalLWMHHOIO 3a/1a He 6y,D,ET NMMeTb cneu,maanoﬁ
3aWnTbl OT WyMa, TaK KakK CamMO MalWlMHHOEe oTaeneHue 6y,EI,ET CNPOEKTUPOBAHO KaK wWwymonornowarmuasn
060/104Ka.

The acoustic design applies to normal operation of equipment. Start-up, shut-down and other abnormal or
transient operation conditions as well as emergency equipment are not considered. / ArycTuueckas
KOHCTPYKLUMA MNpUMeEHAeTcA Ans HopmanbHOM paboTbl obopygoBaHuA. [lycK, OCTaHOBKA W  apyrue
HEHOpPMa/ibHble UK NepexoaHble peXXMbl pa60TbI, a TaKkXxe aBapMﬁHoe o6opy,u,osaH|/|e He Y4YUTbIBAKOTCA.

Generally, no other emissions detrimental to the environment have to be expected. / Kak npaBuno, HMKakmx
OPYTrUX BpeaHbIX A5 OKpY:KatoLLe cpeabl BbIGPOCOB He OXKMAaaeTcs.
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6.  Scope of Supply / O6bem nocraBku

Supply by / Noctasnser
Description: / OnucaHue Seller/ Buyer/ Remark / Mpum.
Mpopaasey, | Mokynatenob

6.1 Engineering / MpoektuposaHue
Engineering & Documentation (basic and X English language / anra.
detail) for Seller’s scope (according to Linde A3bIK

Standard) / MpoekTupoBaHmMe 1 AOKyMeHTaLmA

(6azoBas  nogpobHas) ana chepbi
npumeHenus Mpoaasua (B cOOTBETCTBUM CO
ctaHgaptom Linde)

Basic engineering for equipment parts and X If applicable / ecnm
work related to the air separation plant but in NPUMEHNMO
Buyer's scope, e.qg. basic data for civil design
(dimensions, loads) and basic process data for
related equipment / Gazosoe npoekTMpoBaHue

ANna Yyacteit 06opyaoBaHns 1 paboT, CBA3AHHbIX
¢ BPY, HO B pamKax [TokynaTtend, Hanpumep,
OCHOBHbI€ AaHHble A1 CTPOUTENILHOTO
NpoeKTpoBaHuA (pasmepsbl, HarpysKun) u
OCHOBHbl€ TEXHO/IOTMYECKMNE AaHHble AnA
COOTBETCTBYHOLLErO 060PYA0BAHUSA
Procurement of all permits and approvals for X
transport, construction, erection and operation
of the plant. / Noayuenue scex
paspeLmnTe/ibHbIX 4OKYMEHTOB M COrNacoBaHmii

Ha TPAHCNOPTUPOBKY, CTPOUTENIbCTBO, MOHTAX
W 3Kcnayataumio BPY.

State authority approval & Design Institute X PD&RD/NAwnPAO
works / FocymapcTBeHHbIN opraH,

npeaocTaBaAWNN odmumnanbHoe
YTBEPNKAEHME U NPOEKTHO-KOHCTPYKTOPCKMIA
WUHCTUTYT CTPOUTENLCTBO

6.2 | Mechanical Core Equipment / MexaHuueckoe
OCHOBHOe o6opyaoBaHue

Air filter / BosgywHbiit dpunbtp 6
Process air compression, multistage centrifugal
type / MHorocTyneHuyaTbiit OCHOBHOM

BoAayLHbI KOMNpeccop LeHTPobeKHoro TMna
Precooling system: MAC aftercooler and water 6 Piping in buyer’'s scope;
separator/ Cuctema npeagapuTeNbHOrO

oxXnaxXaeHua: KOHLI,EBOVI Tens006MeHHUK OCH.
BO34. KOMNpeccopa v BnarootTaenntenb
Molecular sieve unit with electrical 3 2in operation, one
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/oéiae

regeneration gas heater, incl. initial charge of
fillings / Bnrok komnnekcHol oumnctkm (BKO) ¢
3N1EKTPUYECKMM HarpesaTeslieM rasa
peHreHepaunmn, BKA. nepBoe 3ano/iHeHNE

standby / 2 8 pabote, 18
pesepse

Coldboxes completely preassembled as
packaged units containing all components
(columns, heat exchangers, piping, cryogenic
pumps) for air separation / XonogHbie 610ku,
NO/IHOCTbIO NpesBapuUTE/IbHO COOPaHHbI B BUAE
MOAYNbHbIX YNAaKOBaHHbIX 6/'IOKOB,
coaepxawmnx sce KOMMNOHEHTbI (KOﬂOHHbI,
TennoobmeHHUKN, TpybonpoBoapbl,
KpPpUoreHHble HaCOCbI) ANnA pasaeneHna sosayxa

2 in operation, one
standby / 2 B pabote, 18
pe3sepse

Expansion turbine system, generator braked
and oil system / Typ6oaeTtaHaep, reHepaTop u
MmacnocuncrTema

2 in operation, one
standby / 2 8 paboTe, 18
pe3sepse

Ejector for evaporation of waste disposal /
J}KEeKTop ANA McnapeHus oT6POoCHbIX ra3oB

Nitrogen Product Compressor / JoxumatoLmii
Komnpeccop AnA a3oTa

Option to be integrated
into MAC

HP Nitrogen Product Compressor / Komnpeccop Piston type
BbICOKOrO AaBaieHnA AnAa a3oTa
HP CDA Compressor / komnpeccop BbICOKOro Piston type

AaB/ieHNA ONA CyXOoro CXatoro Bo3gyxa

(DA Gas Buffer / 6yddepHas emkocTb ansa
CYXOrO CaToro BO3/yxa

Tbd m3, 56 bara, if
required

6.3

Instrument & Control System / Cucrema
KOHTpPOANA U ynpasaneHua

Distributed control system (DCS) /
pacnpeaneneHHaa cMctema ynpasneHuaA

Siemens PCS7

Local operator stations (PC based) /
JIoKanbHble onepaTopckue CTaHuum (Ha
ocHose [K)

HMI software (WinCC) nporpammHoe
obecneyeHne HMI (WinCC)

Advanced control functions of ASU & CDA /
NpoABUHYTble GYHKUUKN ynpaBaeHua ana BPY u
CTaHLUMM CYXOro CXaToro Bo3Ayxa

Analyser rack for operation & products / Lkad
dHa/IN3aTopoOB 414 ynpaBaeHUA un ana
NPOAYKTOB

Field instrumentation / nonesbie KUM

Instrument & control container

including lighting & socket material
including fire detection & alarm system/
KoHTeliHep ansa KUMUA BKA. OCBeLLeHME U
MaTepuanbl 4NA BXOAHbIX K1EMMHUKOB, a
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TaK¥Ke NPOTUBOMOXKAPHYIO U aBAPUIHYIO
cuctemy

6.4 | Electrical System / 9nekrpuueckas cucrema
MV /LV step-down transformer / MoHuxatowmit X
TpaHcpopmaTop CH/HH

Medium voltage (MV) switchboards / X
Pacnpegyctpotictea CH

Low voltage (LV) switchboards / X
PacnpegaycTtpotictea HH

Thyristor power controller for regeneration gas X
heater / TupucropHbiit 610K ynpasneHus ana
HarpesaTenA rasa pereHepauum

VVVF converters for VSDs for liquid pump / X
VVVF npeobpasoBaTenu A5 4acTOTHbIX
NPUBOA0B HACOCOB XUAKUX NPOAYKTOB

MV-motor(s) for main air compressor / X
[Opuratenb(n) CH ana OcH. Bo3a. komnpeccopa

Set LV motors for minor consumers / Komnnekt X
asurateneit HH gna mansbix notpebutenei

Special motor starting devices if required / - Only if required / Tonbko
CneumanbHoe NyCKOBOE YCTPOMCTBO A5 NyCKa npu HeobxoaMMOoCTH

ABuraTtens Komnpeccopa, B cnyyae
HeobxoAnMMoCTH

UPS for plant control, 30 mins / MBN ansa X
cuctemsbl ynpassaeHua BPY Ha 30 MUHYT paboTbl
Electrical MV /LV container X
including lighting & socket material
including fire detection & alarm system /
KoHTeliHep ans anekTpoobopyaoBaHusa

CH/HH, BKA. ocBeLleHME M MaTepuanbl Ans
BXOZHbIX KTIEMMHWKOB, a TaKXe
NPOTMBOMOMKAPHYHO U aBapPUIHYIO CUCTEMY

6.5 | Utility Systems / KommyHanbHble cuctembl
Evaporative type cooling water system / X
Cucrema oxXnaxXaeHunAa soAbl OTKPbITOro Tuna
Closed-loop cooling water system / 3amKkHyTbii
BOA0060POTHbIN LIUKA

Cooling water pump station / HacocHas X 3x50% ot
CTaHUMA ONA BOAOO60p0THOI’0 UnKNa HOMWHA/IbHOTIO
notpebneHun

6.6 | Storage & Backup System / Cucrema
XpaHeHuA U pesepBUpOBaHUA

250 m3 PU LIN storage tank / 250 m3 X
LIN backup pump / pesepsH. Hacocbl 3KMAKOro X 1% 100%
asota
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HP LIN Backup pump / pesepBH. Hacocbl X 1x100%
XNUAKOro a3oTa BbICOKOIro gasneHna

Vaporizer units, steam heated, shared for P X 1x100%
GAN & HP GAN

High pressure gas buffer vessel 0 As required
Tank analysing system / cucrema aHanusa gna X

NNOCKOAOHHOTO 6aKa

Seal- and Purgegas tank Nitrogen X

6.7 | Bulk Material & Miscellaneous / Pasxoe
Instrument tubing, wiring, installation material X
/ Tpybonposoabl npnbopos,

3/IEKTPONPOBOAKA, MOHTAKHbIN MaTepuan

MV & LV cables and installation material / X

Kabenn CH n HH 1 MoHTaXKHbI maTepuan

Interconnecting process and utility piping in X within battery limits / 8
straight lengths incl. all required valves, fittings npeaenax rpanHuy,

and supports / CoefmHUTE IbHbIE MOCTaBKU

TEXHOJIOTUYECKUE U UHIKEHEPHbIE
Tpy60onpoBoAbI NPSMON AJ/IMHBI, BK/I. BCE
HeobxoAMMble KnanaHbl, GUTUHIM 1 ONOopPbI

Automated vales X

Electrical earthing system / cuctema anektpo- X
3a3emsieHnAa

Lightning protection / MonHuesawura

Telecommunication system /
TeneKOMMVHMKaLI,VIOH HaA CMctema

CCTV system / cuctema BugeoHabnogeHmns

Product piping to consumers / Tpy6onposozbl
npoAyKUMK Ana notpebuteneii

Machinery house / shelter / MawunHbiii gom / X
yKpbITHe
Insulation material for thermal insulation of X

piping and vessels / U3onaumoHHbIN maTepuan
AN TeNIOU30ALMMU TPYBONpPOBOAOB U
cocys0B

First oil /refrigerant fillings for machinery / X
MepBble HaYMHKM Macnia/xnagareHTa ans
MalWlMHHOIo o60pyp,osaHm|

Spare parts for commissioning and start-up / X

31N pgna MHP n nycka BPY

2-years spare parts / 3UM Ha 2 roga 0 Optional quotation /
OnumoHanbHO

Capital spare parts / KanutanbHbie 3UM 0 Optional quotation /
OnumoHanbHO

Anchor bolts/ AnkepHbie 60aTbI X

Special noise protection & noise measurement - Only if required / Tonbko

/ CneunanbHas 3aliuTa oT Wyma 1 u3mepeHue npu HeobxoaMMOCTH
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Lyma

6.8 | Packing & Transport / Ynakoska u

TPaHCNOPTUPOBKA
Suitable packing / Moaxoasawas ynakoeka X

Transport FOB / TpaHcnpTupoBka FOB X

Transport to site / TpaHcnopTupoBKa Ha X
NAOWAAKY

6.9 | Civil Work / CtpoutenbHbie paboTbl

Civil works, foundations / Ctpoutensctso, X
byHaameHTbI
Machine House / MawwmHHbIV 3an X

6.10 | Erection & Installation / MouTax 1 ycraHoBKa

Erection of plant / MoHTax BPY X
6.11 | Supervision Services / Ycnyru Ha nnowagke Limited to 46
ManMonths
Supervision of plant erection / LLMP X
Supervision of commissioning / MHP
Plant operators training, at site / O6y4eHue
onepaTopoB, Ha NoLWaAKe
Class room type at Seller's office / O6yueHue B 0 optional on daily rate
Knacce B opuce Mpoaasua basis / onumoHanbHo Ha

OCHOBE AHEBHbIX CTaBOK
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7. Battery Limits / FpaHnubl noctaskm

Feed. /
Ambient air / Okp. Bo3ayx

Products: / npoaykTbi:
P GAN

HP GAN

LIN

CDA

HP CDA

Utilities: / KommyHanbHble cpeacTBa

Electricity / 9nekTpuuectso

Make up-water / NoanuTtouHas Boaa

Instrument air/ purge and seal gas / Bosayx KMN

YNNOTHUTENbHbIN ra3

Earthing system / Cucrema 3asemnenus

Emissions: / Beibpocsl

Waste gas / FpasHbIl ras

Liquid drains / Caune mmuakocTen

Deriming vents / BeHTUAALMOHHbIE OTBEPCTUA
[NA oTorpesa
Safety valve outlets

Waste condensate

Blow-down water

Proprietary and Confidential
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Inlet air filter / BxogHoi dunbTp BO3AYXA

Flange at ASU battery limit / dnanew, Ha rpaHuue BPY
Flange at ASU battery limit/ ¢bnarew Ha rpaHuue BPY
only inside ASU boundaries

Flange at ASU battery limit/ ¢pnaHew Ha rpaHuue BPY
Flange at ASU battery limit/ ¢bnaneu Ha rpaHunue BPY

MV: Receiving end terminal at MV /LV switchgear / CH:
Ha NPMEMHOM KoHue TepmuHana CH/HH
pacnpeaycTpoicTea

Inlet flanges cooling tower / BxogHble dpnaHLbl ox.

BOAbl

Connection points to plant headers / Touku
noAaKaoYeHua K BPY

Connection points to equipment/facilities in
Seller’s scope / Toukn noakntodeHns K 060pyA0BaHMIO
B o6beme nocTasku Mpoaasua

Outlet of exhaust silencers to atmosphere / sbixoa ¢
rnywutens B atmocoepy

Outlet of vaporizers to atmosphere / sbixog,
ncnapuTenen B atmocdepy

To atmosphere / 8 atmocdepy
To atmosphere / 8 atmocdepy

Outlet condensate traps to qully / Beinyck
KOHAEeHCaTOOTBOAYNKOB B OBpar

Outlet flange cooling tower / BbixogHoi dnaHew, ox.
BOAbI
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8. Confidentiality / KonpuaeHumanbHocTb

A Party (“receiving Party”) shall treat as confidential and hold in strict confidence any data, documents and
other information which it may receive from the other Party (“disclosing Party”) in connection with the
Offer/Contract and shall not use such data, documents and other information in any way other than for the
execution of this Offer/Contract. Receiving Party shall not make available such data, documentation and other
information to any third party without prior written consent of the disclosing Party. / Cropona (“Monyuvatowas
CropoHa”) cunTaeT KOHPUAEHLMAAbHLIMW M CTPOFO KOHOUAEHLMANBHBIMM T06bIe AaHHbIE, JOKYMEHTbI U UHYIO
MHbOPMaLMIO, KOTOPblE OHa MOXeT MOMyuYMTb OT Apyroi ctopoHsl (“PackpbiBatoweii CTopoHbl”) B cBA3M C
odepToii/KOHTPaKTOM, 1 HE UCMOb3yeT Tak1e AaHHble, AOKYMEHTbI U MHYIO MHPOPMALMIO KaKUM-TM60 MHbIM
06pa3om, Kpome Kak Afs MCMOHEHWMA HacToAwel odepTbl/KoHTpakTa. Monyvyalowas CTopoHa He AOMKHA
NpefoCTaBAATb TAaKME AAHHbIE, JOKYMEHTAUMIO U UHYHO MHPOPMALMIO TPETbMM NnLam 6e3 npesBapuUTensHoOro
nucbmeHHoro cornacua PackpbiBatoLein CTOPOHbI.

9. Attachments / Npunoxenus

— Att. 1: Project Specification 1-PS1 / Npun. 1: OcHoBsbl NpoeKkTUposaHma 1 — PS1

— Att. 2 Block diagram / Mpwua. 2: Baok cxema npouecca

Proprietary and Confidential Technical Part P1421-066, dated March 19", 2021 Page 150f 15



