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KOMYXOTPYBHATbIN TEMOOBMEHHUK
SHELL AND TUBE HEAT EXCHANGER

HA3HAYEHWE JAOKYMEHTA:
BPURPOSE OF THE DOCUMENT:

AAHHBIA BOKYMEHT QFIPEQENAET OCHOBHBLE TEXHUYECKME YCNOBUA W XAPAKTEPUCTUKM, HEOBXOAWMEIE ANA NPOBEREHYA TEHAEPA NQ BbIEOPY
TIOCTABUMKA, A TAKKE NOABAPA (ROHCTPYUPOBAHWA) TENNDOEMEHHWUKA, NPEAHASHAMEHROTO ANA:
THIS DOCUMENT DETERMINES BASIC SPECIFICATIONS AND CHARACTERISTICS, REQUIRED FOR TENDER FOR SELECTICN OF VENDOR, AS WELL AS FOR FITTING
[DESIGN} GF HEAT EXCHANGER DESIGNED FCR:

OXNAMAOEHWE BbIMOBOIO FASA U NEPEFPEB NAPA CQ
FLUE GAS COOLING AND MP STEAM SUPERHEATING

(YKASBEBAETCA TEXHONOrMYECKOE HASHAYEHME OBQPY.Z0BAHNA}
{PRCCESS PURPDSE OF EQUIPMENT TO BE SPECIFIED)

1 OBLAE CBEAEHWA
GENERAL

NACLIAAKA CTPOUTEABCTBA:
CONSTRUCTION SITE:

POCCHA, I APOCNABAB
RUSSIA, YAROSLAVL

LHAGP U HAMMEHOBAHWE YCTAHOBKH:
CODE NUMBER AND NAME OF THE PLANT;

YCTAHOBKA YTWNM3ALMM CEPQBOACROAA (MK-2)
HYDROGEN SULPHIDE PROCESSING UNIT {MH-2)

3AKAZHMK:
CLIENT;

0AQ "CNABHEDTh-AHOC"
0JSC "SLAVNEFT-YANDS"

NALIEH3KAP ¥ PASPABOTHYMK BA3OBOIQ NPOEKTA:
BOEP LICENSOR AND DESIGNER:

HALDOR TOPS0OE

PASPASQTHMK GOKYMEHTALIMKW YCTAHOBKM:
PLANT DESIGN DOCUMENTATION DEVELOPER:

AD “TUTIPCTA3ODYUCTKAY, POCCHA, MOCKBA
ISC "GIPROGAZOOCHISTKA", RUSSIA, MOSCOW

AOMEF NO3WIAM CBOPYAOBARMWRA NO TEXHOAOMAYECKON

CXEME: H-132
EQUIFMENT TAG NO. AS PER PROCESS DIAGRAM:

HOMEP NQ3NLMWY IULIEH3WAPA: }
LICENSOR'S TAG NQ.:

HA3BAHWE OBOPYAOBAHWA: MAPDMNEPETPEBATENDL
EQUIPMENT NAME: STEAM SUPERHEATER

OCOBLE YCAOBWA: PaccMaTpHaaTh COBMECTHO C ACKYMeHTOM 16017-43/6-K20.005T1
SPECIAL SPECIFICATION: To be considered togather with doc. 16017-43/6-K20.001TN
Fil%lag
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2 TEXHUHECKME XAPAKTEPUCTUKK
TECHNICAL CHARACTERISTICS

Ne HAMMEHOBAHMUE NTAPAMETPA BHAYEHHWE EQ, W3M,
a PARAMETER DESCRIPTION VALUE UN. OF MEAS.
1 OaHKbii ONPOCHEI AKCT BoINONHEH AN papabatkn e "“;‘;:’:;: HRCTIHAIPIHOIC
This Data Sheet is for: gesien & marudacture of norestandard goutpmant |
2 Tun 7ennooBmeHHOro annagara no Tema KATYLIKE
TEMA type of heat exchanger coiled
3 Kenuyecreo pabovsx 1 wr.
Number of operating items pes,
4 Konvuecrao pesepeHbix 0 wr.
Number of spare items pCs.
P Konmiectse obwee 7 T,
Total number pes.
6 MecTo ycranosxu obopyaoeanua HE OTHOLITON NACLLIBAKE
Equipment mounting location outdoor area
. Knmmaruueckoe uenoaxesne no rocr 15150-6% wn
Climatic dasign as per GOST 15150-69
a HaTeropyin pasmemenya no roct 15150-69 1
Location category as per GOSY 15150-69
s Pacnonomenne TenncotMeHHuHa FOPM3DHTAAGHOE
Heat exchanger position herizontal
10 Cxema BHIOUYEHHMA ANNAPATOR B CXEMY YCTAHOBKK: i
Equipment connection and hookup into plant diagram:
1 Kopaycos s anrapare, we Soiee 3 wr,
Shells per unit, not more than s
12 TennoBan HarpyaKa pbwan 0.529 I'kanfu
Total heat load ! Gealth
13 3anac NOBERXHOCTH CBDX PACUETHOMD (APH MAKCMMINLHOM PACXOAR], He meHee 10 %
Surface margin in excess of the design one (at maximum flow rate), at least
14 MBKCHMM3/LHO JONYCTHMBIR NOTEPH AaBAeHNA [TPyGHOE NpOCTRAHETED) 0,1 (100) MFa {xNa)
Maximum allowable pressure drap {tube side) ’ MPa {kPa)
15 MaKEMansHO AUNYETUMBIE HACYBTHBIE NOTEPY AABNEHWA {MewTPyBHOR NPOCTPaHCTBo), He Gonee 0,0003 (0,3} MnNa {kNa)
Maximum allowable design pressure draps [sheil side}, not above ’ ) MPa {kPa)
16 TepMHUECKOE CONPOTUBNBHME JAIPAIHEHVA CO CTOPOHSI TPYBHOMG NPOCTPAHCTBA 0.000086 m2.K/BT
Fouling resistance {tube side} . m2.X/W
17 TepMUUBCKDE CONPOTHBARKNE IArPAIHEHKI CO CTOPOHLI MaHTEYBHOIO RPOCTHAHCTEE 0,000340 M2.K/Br
Fouling resistance (shell side) mz.K/wW
18 PacuetHan TeMnepaTypa TpyGHOro NPOCTRAHCTB3 280 c
Design temperature (fube side]
19 PacyeTHad Temnepatypa memTpyBHore npocTparcras 340 "
Design temperature {shell side}
20 PacueTH0R AaBAEHUE TPYSHOIO NPOCTPAHCTEA (BHyTReHHeR) 1,470 MnNa
Design pressure (internal, tube side) MPa
n PacueTHOR nasaerue TpySHOro npocTpaHcTsa [Hapykkoe) 0,01 MNa
Design pressure {external, tube side) MPa
» PacueTHOE AaBABHWE MENTPYBHOMD NPOCTPAHCTA [BHYTPEHHER) 0,01 Mlta
Design pressure {internzl, shell side) ! MPa
n PacueTHoE AapneHne MeskTpyGHOrO NpOCTPaHCTEa (HAPYIHOR) 0,01/-0,01 Mna
Design prassure (external, shell side) ' MPa
2 Paﬁoqa.ﬂ Temneparypa prﬁnm:o np-ocrpaucrsa BROA/BLIXOA, 151/250 o
" Operating temperature {tube side} inlet/outlet
E- i 2 Paﬁoula'ﬂ TeMeparypa Me}ﬂpr.ﬁHOI'O npocTpaxHCTBa 280/236 o
: _—al Operating temperature {shell side} inlet/outlet
2 2 26 Pabovee AapngHWe TpYBHOD NpocTpaHeTaa (K3bbitouHoe), ax0n/8bIX0A 1,180/1,177 MDa
Operating {pauge) pressure of fluid {internal, tube side}, inlet/outlet MPa
9 Pabouee AabneHHe MRKTPYBHOrO NPOCTPaHTea (M3bhrouHoe), Bxoa/esixon 0,0024/0,002 MNa
Operating {gauge] pressere (shell side) of flutd {internal, tube side}, inlet/cutlet ‘ ! MFPa
I
1q
i
= 3 MpwseusHUA K pazaeny "TexHuueckue yenoamus"
Notes to Section “Technical Specifications”
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3 TPEEOBAHMA K KOHCTPYKLIMK U MATEPMANBHOMY NCROAHEHWUIO

CONSTRUCTION AND MATERIAL REQUIREMENTS

Ne HAWMEHOBAHWE NAPAMETPA 3HAMEHMUE Ef. H3M.
PARAMETER DESCRIPTION VALUE UN. OF MEAS.
TpeBoRaAHUA K KOHCTPYKUMY
Construction Requirements
1 TennooSmMeHHble 3nRapatsl YCTaHABAKBROTCH Ha GeTOHHOM OCHOBaKMLs
Heat exchangers shall be Instailed on concrete foundation
2 MNpucoepHHerne TpyGoNPOBLACE K Annapary tdnaHyesoe
Piping cornection to unit flanged
3 Tun kpensienHa TpyG B TpyGHbIX perleTHax A
Tube to tubesheet joint type
FaBaputel annapare, OxWxB MM
4 Overall dimensions of the equipment item, ExWxH 2963x3320x3000 mim
5 Nnuia TenncobmerHbIX TpYE 2100 MM
tength of heat exchange tubes mm
Yneno TennooBmennbix Tpy6 (#a 0auH nonepeussii pagfoBuee) wr.
[ 70/1680
Number of heat exchange tubes [per one transverse row/total) pcs.
Uiar MM
’ Fitch 40,0 mm
8 TAn TeAN00GMERHBIX TRYE rNaakKia
Type of heat exchange tybes plain
9 KonwuecTso xoa08 no TpyGam 42 W,
Number of tube passes pEs.
10 p,uame.Tp TpySox (Hapym'ib:ﬁ/anwpenuwm 25,0/20,0 MM
Tube diameter {external/internal} mm
1 LIHPHHS Pa3AeNUTEARH MEMAY NPOXOAIMA A MM
Width of baffles between passes mm
12 Komnowoexa 1oy )
Tubes pattern
13 PacueTHaR NOBEPXHOCTL TENA0OEMEHE OAHCTO annapara (¢ ywetom 10% 3anaca) 246,10 m2
Design heat exchange surface of one equipment item (with allowance for 10% overdesign} ‘ m2
14 Q06 wWwan pacyeTHan NOsepPXHOCT: Tenrobmena paboywx annapaToe (¢ yvetom 10% 3anaca} 246.10 M2
Total design exchange surface of operating equipmnent items {with allowance for 10% overdesign} ’ m2
15 Tun nonepeyKbIf NEPEFOPOAOK )
Cross baffle type
15 Konwaectso pagas Toyh 24 wr,
Number of tube rows pcs.

Rev. M.count.
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Notes to Section "Canstruction Requirements”

n.4. Ci. 16017-43/6-K20.001TN
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4 TPEBOBAHMA K KOHCTPYKUMH M MATEPHMASTEBHOMY UCTIO/THEHUIO
CONSTRUCTION AND MATERIAL REQUIREMENTS

No HAMMEHOBAHHWE NAPAMETPA FHAYEHHE EQ. U3M.,
PARAMETER DESCRIPTION VALUE UN, OF MEAS.
TpefosaHna K MaTEPHANLHOMY HENOAHEHKID
Material Requirements
1 Marepuan vopnyca Yrnepoawcran crans
Shell material Carbon stag!
2 Matepuan TpyBHOTO Nyuxa ¥ranepoancrar crank
Tube bundle material Carbon steal
3 Mavepwan TpyGHOR peteTkin
Tubesheet material :
s Matepuan pacnpeAenMTensHoi kamepbl
Distribution channel material
P NpuBasia Ha Koppo3WIo TPYEHON peleT«M MM
Corroslon allowance for tubesheet mm
MpsBasya 1z kKopposrio TpyEHOro NpocTpatcrea {ana Tpy6 npnGaeka ta KEPPOIHI He
M
6 NpegyCMaTPMBAATCA) 2,0 e
Corrosion ailowance for tube side {corrosion allowance for tubes are not provided)
- ipnbaska Ha xOpPOauIo MexTPYBHOrD NpoCTPaHETEA 20 MM
Corrosion allowance for shell side ‘ mm
8 TepmoobpaboTtka HeT
Heat treatment no
3 CTOMKOCTE # MEMKPHCTZAAKTHOR KOPPOIHK Her
Intercrystalline corrosion resistance ng
10 TpeSoBaHKA K BHTUKODPOZHOKHOHM JaLuTe BHYTPEHHAA NOBEPXHOLTL Het
Corrosion proteckion requirements, internal surface no
11 TpeB0saHKA K aHTHKOPPOIKOHKOM 3aIWKTe HAPYHKHAR NOBEPXHOCTY B COQTBEYCTRKK € ook, 4-2747/R
Corrasion protection requirements, external surface as par doc. 4-2747/8
Npumenadun k pasaeny "TpeBoBaHNA K METERPHBALHOMY HCNONHEHMIG"
Notes to Sectlos "Material Requirements”
2 g
E
=
2 & Yrazanua k pasfeny "TpeBasanua x MaTRPUANLHOMY MCNOAHEHMK"
Guidelines to Section "Materia! Requirements”
TR TR TIOEY P 7 T TR T T R ICSeEUI T IOI T LTep, VOPTOUTRY AT TSP TR 20 e, pT TR A FATCTE T AUy T I AT
ngoweeIv A0 fp Bpaboten. £o w nocne Tep: i obpal PHBE Wbt AOAMHY ADABEPIATECA KOHTPOAK B oueme 100% coots MelogEm B GTTHNR COIPHbIK
AWK il B X
TeEPROGTS METANAA WA ¥ JOHE! TEDMKMECKOTD BAMNINA He QOMKHE Npeasiuars 200 11D,
0.9, Anctel, NOXONN, Tpyber MY HepManeup: cranch {DEX18H10T, 1ZX18HIOT, 0BX1THIAM2T, T0X17HIZKIT 1 Grate) {nph neak: ) B COCTORHIA BonwHL Gulk Ha cTei apoIHE
o 1K EIKRHETATANTHOR KOPPOIHK N METORY AMY TOCT £072-2003,
] CBapHwe COGAKHENIN CEDPATRIX BAMKHIL W BETANEN W3 nepacdersowsx craneii [09X 184 10T, 12X1BHI0T, O8XE7HI3M2T, 10X1IHIIMAT Brrvae) {npu Gxoq) ) SCNBITATY Ha nparue ANTHOH
5 .f’, KORPOIHH PO MeToRY AMY MOCT 6032-2003.
=
= w
E‘ _§, it.8.Past weld heat (i 1equired] conditians for egquip a3 per $T0 00220358-019-2011 eHeat Treatment of Petrothemical £quip and it €
e Al welding on equipment shell shall be carried out bafore hear ireatment, Before and after heat treatment all welds ae subject to 1064 P by the apprapriate methods d g on the ype of welds and their sliing
=atures.
The hardness of weld and heat-alfected area metal shall nol exceed 200 K3,
i1.9.5heets, torgings, pipes of stainless sieet [GBX18HLOT, 12X131107, 08X17H1SMZT, 1OX17H1IMIT and similar) {if required} in the as-delivered condition shall be intercrystalline corsosion resistance 1ested by AML method as per
GOST 60322003,
\Welded joinis of assembly componenli and paris of stalaless steel {BEXISH10T, 12X18H10Y, DBX1THIIMZT, 10X17KI3MIT and simaitar) (if cequired) shal be Intercrystalling corrosien resistance tested by AMU mathed as per GOST
£032, 7003,
4 ]
cE Nuer
=
L Page
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5 XAPAKTEPUCTUKA PABOYEMN CPEAbI / PROCESS FLUID CHARACTERISTICS
Ne HAMMEHOBAHUYE NAPAMETPA 3HAYEHWE EAQ. H3Mm.
PARAMETER DESCRIPTION VALUE UN. OF MEAS.
1 MonHee Haumenosalue paGodel cpeabl Ha sxohe B TPYGHOR NpotTpaHcTeo HacbiwerHbA BogaHoit nap C4,
Fuli name of process fluid at fube side inlet Saturated MP steam
5 Cocras (MONLH, %) H20 - 100, conecopepsuarne G,055 mr/n
Cornposition (mole %) H20 - 108, salts content 0,055 mg/t
3 Pazosoe COCTORHME flap
Phase state Steam
DUIHKO-XMMHURCKHE CBOJCTBA
Physical and Chemical Propertics
4 Pacxon, obvemH kil i m3fy
Volume flow rate mi/h
Pacxon maccobii Krfy
5 Mass flow rate 151160 kg/h
6 MonexynapHas macca 180 Ri/KMOAL
Motacular welght ) kg/kmol
2 MaxcumansHar pabouas TemMneparypa i o
Maxirmum operating temperature
a Murnmansrag paBovan Temnepatypa . oc
Minimum gperating temperature
9 HomuHansHan pabodan TemnepaTypa 101 o
Nominal operating temperature
10 Pac‘jemaa TeMnRepatypa 280 o
Design temperature
1 Paboqee naBenue cpeasl (MabuITouHoe) 1180 mMita
Dperating {gauge) pressure of fluid ‘ MPa
12 PacueTHOR AaBneHKE cpeasl [BHYYpRHHER) 1,470 MMta
Design pressure of fluid {internal) ! MPa
PacyeTHo® AgBARHKME Cpeay) {HapymHoe) MPia
13 Design pressure of fluid (external) 0.01/-0.0 MPa
14 flnoTHOCTL NpK HoMUHANBLHE paBioueh Temneparype 652 urfm3
Density at nominal operating temperature ' kp/m3
15 BAakoCTy RPU HOMUHANLHOH paboueili Temnepatype 0,0154 ¢Ma
Viscosity at nominal operating temperature ’ cP
TenrnonposodHOCTE NEW BOMUEEREHOH paboqeil Temnepatype wuan/(uTm*C)
16 . 0,0321
Thermal conductivity at nomingl operating temperature keal/{h*m*C)
17 TENNDEMHOCTS GPW HOMHHANLHOR padouei TemnepaType 0.683 kuanfixr* C)
Specific heat at nominal operating temperature ! kcal/(keg* C}
18 CBeAAZHUA O BOIMOMHON NONHMEPUIAUKH, KIUCTARNIALNH o o
Information on potential polymerization, crystallization
KopposnoHHbIE, B3PLIBONONEAPOTNACHBIE H YOKCHYHEIE CBOHCTBA Cpea
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
13 BuianiB2eT MEHKPHCTAAAKTHYKY HOPPOSHIO 3
It causes intercrystalline corrosion
20 NapunansHoe gasnenne H25 ) MNa
H25 partial pressure MPa
7 Knacc onacHocri paboved cpegbt i
Fluid hazard class
3 NAX 2 aosayxe paboued 3oHb: . mrfm3
MAC in the working zone air mg/m3
%-" 23 MoMapoonacHoCTb Cpeapl HET
E Fluld fire hazard no
H j4 |BapuiBoDRACKOCTS CpEAw Het
= Fluid explosion hazard no
2 Mpynna paboues cpeast ro TP TC032/2013 2
Fluid group a5 per TR of CU 032/2013
= g
25
g2
= & {IpumedaHUa ¥ pasgeny “Xapaktepucruna pabodeli cpegp!”
Notes to Section "Process Fluld Characteristics”
& @
; E. fill=s
g0 16017-43/6-000-TX-002.0/1.H-132.010 L2
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5 XAPAKTEPUCTUKA PABOMEN CPESb! (npogonwedune) / PROCESS FLUID CHARACTERISTICS (Cont'd)

Ne HAMMEHOBAHWE NAPAMETPA 3HAMEHHE EL. M3M.
PARAMETER DESCRIPTION VALUE UN. OF MEAS.
1 NonHoe HaumeHasanke paGovedi cpegabl Ha BLIXOAE U3 TPYGROTO POCTPaHCTEE NeperpeTuiil Bogaxol nap G4
Fuli name of process fluid at tube side outlet Superheated MP steam
Cocras (MoneH. %)
2 Composition {mole %} H2G-100
3 $az0B0L COCTOAHME Nap
Phase state Steam
DUIHKO-XMMHUACKHE LEOHCTBA
Physical and Chemical Properties
4 Pacxop, obbemunti ) M3/
Volume flow rate m3/h
Pacxog maccoBsli KM
5 Mass flow rate 151160 kg/h
6 MonekynspHas macca 180 Rr/RMON
Molecular welght i kg/kmol
2 MaxcumansHar pabouan Temnepatypa : o
Maximum operating temperature
3 MubumanbHan paboyan Temneparypa i e
Minimum operating temperature
g Homunanesan palovan Temneparypa 250 'C
Nominal operating temperature
10 PacqeTsan Temneparypa 280 c
Design femperature
1 Pabodee aaENeHHe cpedpl isBrIToyHDe) 1177 Mila
Cperating (gauge) pressure of fluid ’ MPa
12 PacuevHoe AasneHue tpeabl (RRyTpeHree) 1.470 MMa
Deslgn pressure of fluld (internal) ! MPa
13 Pac?emoe AapneHue lcpe.qbl {HapywHoe} 0,01/-0,01 Mita
Design pressure of fluid {external} MPa
14 fINOTHOCTL NPK HOMMEaNLHEH PaBioueh Temnepatype 557 Hefa3
Density st nominal operating temperature ’ kg/m3
15 BAIHOCTL NPY HOMKMHAALHON paboxei TemnepaType 0,018 ¢z
Viscosity at nominal operating temperature cP
16 TennonpoBOAHOCTL NPH HOMKHANLKON paBouei Temnepatype 0,0347 KKan/[«*m*C)
Thermal conductivity at nominal operating temperature keal/{h*m*“C)
17 TennoemKrotT NP HOMMHANLHOMK paBodei TemRepaTyRe 0,549 xkan/(kr* C)
Specific heat at nominal operating temperature ! keal/{kg* C)
18 CBEASHHA O BOIMOMHON NOAMMERH3ALMH, KPHCTANHITUMY a c
Information on potential polymerization, crystallization
HOpposHOHKbIE, B3PBIBONOMAPOOTIZCHBIE W TOKCKW Hbe CBOHCTBA cpea
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
19 BhI3bIBABT MEHKPHCTAAINTHYIG ROPPOIHIO .
It causes intercrystatline corrosion
20 NapumansHoe gasnexye H2S ) Ma
H25 partial pressure MPa
2 Knacc onackocTn paboueld cpegp )
Fluid hazard class
2 NAX 8 so3ayxe paboded 20Hu . mrfm3
MAC in the working zone air mg/m3
r% g 23 MoKapoonacHOCTL tpeab! HeT
zE Fluld fire hazard no
S ‘:-,l B3pbIBOONACHOCTD CPeAsl ner
= = 24 Fluid explosion hazard ng
25 Ipynna paBouew cpeap no TP TC 032/2013 2
Fluid group as per TR of CU 032/2013
¥
E ?u flpumeyaHna K pazaeny "XapakrepucTrra pabouedi cpeaw”
g 2 Notes to Section "Process Fluid Characteristics”
% ‘é Nuer
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5 XAPAKTEPUCTMKA PAEOYEN CPE/BI (npononienue) / PROCESS FLUID CHARACTERISTICS {Cont'd)

No HAMMEHOBAHHE MNAPAMETPA 3HAYEHUE EZ. M3M,
- PARAMETER DESCRIPTION VALUE UN. OF MEAS.
1 NontHoe Haumerosanue pabouei cpeapl Ha BXOAR B MenTpyBHoe NPOCTPHCTBD AsMoBoi ra3
Full name of process fluid at shell side inlet Flue gas
2 Eg:;i::g’:}':n:i " Ar -0,94; N2 - 78,00; 02 - 20,95; CO2 - 447 pprm; H20 - 662 ppm
3 ©a3zoBoe COCTOAH ME ra3
Phase state gas
DUIMKO-XHMUUELKUE CBOMCTEA
Physical and Chemlcal Properties
q Pacxog, obbemHsIil } M3
volume flow rate m3/h
PacxoA, MarcosuIi Krfu
> Mass flow rate 186768 kg/h
6 Monek\mnpuafn macca 28,96 Krfsaonn
Molecular weight kg/kmol
7 MakcumaneHan pabodaa TemnepaTypa N o
Maximum operating temperature
3 MuHUManbHaA pabodan Temneparypa ) -
Minimum operating temperature
g HomukansHan paboqas Temneparypa 280 ‘C
Nominal operating temperature
10 Pac‘:xeruan TeMneparypa 240 c
Design temperature
1 Pabovee paenenye cpeanl {M3bnrouHoe) 0.0024 MMa
Operating [gauge) pressure of fluid ! MPa
12 PacuetHoe nasneHne cpeay! {BHyTpeHHes) 0.01 MMa
Design pressure of fluid [internal) ! MPa
13 Pacuetsoe gasneHse cpeast (HapyskHoe) 01 MPa(a)
Design pressure of fluid {external) ! MPa(a)
14 MNOTHOCTL NPy HOMUHANBHON paboyel Temnepatype 0644 wrfm3
Density ot neminal operating temperature ’ kg/m3
15 BA3HCLYL NPk HOMWHBNLHOR paboveil Temneparype 0.028 ch3
Viscosity at nominat operating temperature ! cP
TennonposoAHOCTE NPH HOMKHAABHON paboueli TemnapaType KRR (M*ma* C}
16 . ; 0,036
Thermal conductivity at nominal operating temperature keal/{(h¥m*C)
Tennocemkocrs Npw HOMHHANLHOW paboueit Temnepatype wranf{we* C)
17 ) ) 0,250
Specific heat at nominal operating temperature keal/lkg* C)
18 CBeABHHA O BOSMOMHOH NONMMEPHIAUMY, KPMCTANHIAUNK i o
Information on potential polymerlzation, crystallization
HOPPO3HOHHbIE, B3PbIBONDIKEPOONACHRIE H TOKCHYHBIE CBOHCTEA Cpea
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
19 Br13bIBART MEHKPHCTRNMMTRYIO KOPPO3UI0 .
It causes intercrystaliine corrosion
20 NapumnansHoe paenenue H2S Ma
H25 partiai pressure MPa
n Knace onacHocTi paboueit cpegm )
Fluid hazard class
22 NAK 8 6o3ayxe pafioued 30Hb . mr/m3
MAE in the working zone air mg/m3
2= MOomaBOBNACKOLTL Cpeapl
g L 3 Fluid fire hazard e
§ ;g! 2 Bapusouna?uocrh epeapl per
Fluid explosion hazard
25 Mpynna paboued cpeast no TP TC032/2013 2
Fluid group as par TR of CU D32/2013
s &
58
E 3 MNpumevanua K pasneny "XapakvepucTika pabouel cpens!”
L& Naotes to Section "Process Fluid Characteristics”
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5 XAPAKTEPHCTUKA PABOYEN CPELbI {npogosmsenine) / PROCESS FLUID CHARACTERISTICS (Cont'd)

Ne HAWMEHOBAHWE MAPAMETPA 3HAMEHME EA. U3M.
: PARAMETER DESCRIPTION VALUE UM, OF MEAS.
1 NoAnge HavimeHoBaH e pabodyel CPeaB! Ha BbIXOBE U3 MEKTPYSHOIC RPOCTPaHCTS Ablmosol ras
Full name of process fluid at shell side cutiet Flue gas
2 gg:nrzzs(i'“tigﬂb(x:i %) Ar-0,94; N2 - 78,00; 02 - 20,85; COZ - 447 pom; H2C0 - 662 ppm
3 $a30B0E COCTORHUE ras
Phase state Bas
PHIHRO-XHMHHECKHE CBOKCTES
Physical and Chemical Properties
4 Pacxop, 06bemubIA ) M3/
Volume flow rate m3fh
Pacxon Maccossii Kkrfy
3 Mass flow rate 486768 kg/h
5 MD.nEKynan?ﬂ Macea 2896 Ho/HMONL
Molecular weight ke/kmol
5 Maxtymanenan paboyaa Temnepatypa ; o
Maximum operating temperature
8 MuHumantHan paboyan Temneparypa ) o
Minimum operating temperature
g HommuHanbHan pabouan remnepatypa 236 c
Naminal operating temperature
10 PacuetHan remnepatype 340 oc
Deslgn temperature
1 Pabouee pasnenue cpegb: {MsbeirorHoe} 0.002 Mis
Uperating [gauge) pressure of fluid ' MPa
12 PacueTHoe fasnerue cpegpl {8HyTpesses) 06 Mha
Design pressure of fluid [internal} ! MPa
13 PacueTHoe fasnenue cpefbl (Hapymroe) 01 Mita(a)
Design pressure of fiuid {external} ’ MPala)
14 NAOTHOCT: IpK HOMWHANBHOR paboyed Temneparype 0.7 Kr/m3
Density at nominal operating temperature ' kg/m3
15 BAIKOCTL NPK HOMUHANBHOM pabovel TemnepaType 0,026 1z
Viscosity et nominal operating temperature P
TennocnposogHoCTb NPW KOMYHaALHCR pabodel TemMnepaType uranf/(u¥m*C}
16 L , | 0,0333
Thermal conductivity at nominal operating temperature keal/{h*m*C)
17 TennoemkocTs Pk HoOMHHaNLHOA paboved Temnepatype 0,248 kRanfxr* C)
Specific heat at nominal operating temperature ! keal/(kg* C)
13 CeeA8HHA Q BOIMOMHHGH NOAMMEPUIALIAK, KPUCTANUIBLHNK i .
Information on potential polymerization, crystallization
Koppo3HOHHbIE, B3PLIBONOHEPOONACHBIE M TOKCHYHbIE CROMCTBA CPER
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
19 BbiSbIBART MEKKPUCTAANKTHYIO KOPPO3NIO .
It causes intererystalline corrosion
20 MapusaneHoe AasneHue H2S 3 MMa
H25 partial pressure MPa
21 Knace onackocty pabouel cpepbl )
Fluid hazard class
2 NAY B Bo3aY*e paboueli 30HLI ) MriM3
MAC in the working zone air mg/m3
i 2 23 No3IpOORACHOCTL CHEAL e
T Fluid fire hazard
G B3psIBOCTIACHCLTE CPRAY!
2 & 2 Fiuid explosion hazard Rer
25 pynna paBoueit cpeaw no TP TC 032/2013 2
Fluid group as per TR of CU 032/2013
n
&2
g 5 Nprredanun K pasgeny "Xapakrepuctuya paboved cpeaps”
< & Notes to Sectien "Process Fluid Characteristics™
iz
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& KOMN/TEKT NOCTABKW
SCOPE OF SUPPLY

Ne HAUMEHOBAHMWE NAPAMETPA 3HAMEHHE
PARAMETER DESCRIPTION VALUE
Mutmanbhbii 06bEm NOCTIBKK GOAMEH COOYBETCIEOBATS ¥a6AKUe HIHE, HO HE OTPAHHYMBATLCR YRA3ZHNEIMM JABMERTamN
Minimum delivery scope shall conform to the below table, but be not limited to the specified elements
3 Annapart 8 cBope ba
Assembled uait yes
3 Wryuepa B cooreercTanm ¢ "Tabanyedi wryyepos" na
Nozzles as per the "Nozzles Data” vas
3 DONoAHNTEALHBIE WTYLEPa, HE YKA3AHHLIE B "rabasue wryuepos” (B caydae Hechbropumacri) JLE]
Additiona! nozzles that are not speclfied in the "Nozzles Data” {if necessary) yes
4 Ternoean HIONALNA Her
Heat insulation no
5 Yanel B @Tanm BAR KpENAEHUR Tennoxaonrumku FOCT 17314-81 Da
Parts and details for heat insulation attachment as per GOST 17314-81 yes
6 JawTHb 3Kpan [Ha cayuait BsIXoaa U crpos NPOKNAIA0K) He Tpebyarca
Pratective shield (in case of gaskets failure) not required
7 Npobin ana GoBbILEK C ApOKRNAAKS MA HET
Plugs for bosses with gaskets ne
2 Kemnaaxr oteeTHLIX GAaxLes, KpenewHele M3AENKA, NPOKNAAKNM na
Set of counter flanges, fasteners, gaskets yes
KomnnexT sanacrbe wacTedi Ha NEMMOA NYCHA $1 REPHOL, MEIKPEMOHTHORO Npelera (nepevenb 3un NREAGCTASAARTCR NOCT3EWMEOM
q 8 05 BEME TEXHNKD-ROMMEPHETKOIO IPRAROHEHHA 1 B ofinzate/uHoM NOPALKE COF, CR €O A1y 1HHE) Aa
Set of spare parts for startup and run between rapairs fthe list of spare parts is to be submitted by Vender within the scope of yes
tachnical and commercial proposal and it must be obligatorily agreed upon with Client's services)
Cneuuanbhbie NPUCNOCOBAEHUA W MHCTPYMEHTES, H2oBXORAMMBIE ANR CEODHM, MOHTANA 1 HOHYPCAA 3THX
10 jonepaund (npu HeoBxogumocTu} Aa
Special davices and toois that are required for assembly, installation and monitoring of these works (if required) yes
AOKYMERTLE M yenyru;
Documents and Services:
1 HEpTeMM U AORYMEHTEL, BRNHOLAA TEXHULBCKHY NICNOPT H PYXOBOACTEO DO IKCNAYATAUM M Az
Drawings and documents, including technical passport and opevation instructions yes
. Pa3peWNTENBHAA AORYMEHTALMA La
Permits, licenses, approvals ves
13 Qxpacka v 3awWwmTa NOBEDXHACTH na
Painting and surface protection yes
14 Koucepsaums aa
Preservation yas
15 ¥nakoska aa
Packing yes
16 Mapruposxa Aa
Marking YES
17 AKFol MCNBITAHKE HA 30BOAE-H3DTOBHTENE J:t:]
Certificates of testing at manufacturing plant yes
18 T'8paHTHM M3FOTOBHTEAA NO KOHTPaKTY it
Manufacturer's guarantees as per the Contract yes

fipumevana & pasgeny "KomnnexT nocrasku”
Notes to Section "Scope of Supply”

3Tane paccmoTpena PRA;
Supports for the equipment item shall be included into equipment delivery scope,
Type, number and overall dimensions of supports are determined and agreed upon at WCD review stage;

B HOMAAEKT NOCTREKK ANNAapaTa BKAKYKTE ONOPLI ANR BNNaparTa. Tun OMOP, MX XOAHRECTRO U rabapuTHbie PA3MEPEI QNPEABNAIOTCA W CQFNACOBLIBAIOTCA HA

Y®a3aHHA K pasgeny "KOmnaexT noctasru”
Guidelines to Section "Scope of Supply”

COMNACOBLIBARTLA ¢ IBKAIUUKOM

[agreed upcn with the Cllent

Eau B pasgene He YHa3abi 3HAMEHIA, NOTPEORGCTh B NOCTABNE GNPEAEARETER NOCTABLIROM OSOPYACBAHA, COOBUIAETER Ha CTA MH TERHHRO- KOMMEPCRRGTG NIpe i OMErHA

If values are not specified in the Section, the needin delivery shall be determined by equipment Vender 2nd shali be advised at technical znd commerciat proposal stage and be
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7 3CKHU3 ANNAPATA
EQUEPMENT SKETCH
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1560*
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— |D1
2963 1735%
6000%*

Al

&2

b1

3320

£
i3
&«
a g YxazaHmua i pasaeny "Jckma annapara”
= B Guidelines tc Section "Equipment Sketch”
g
& & *) - ¥rounner Noctaeumu. / ¥} - TBD by Vendor,
**) - Annka annapata He Sonee 6000mm. / **) - Length of equipment item is not more than 6600mm.
Fabaputel cornacosibatotea ¢ AC "Tunporazoouncrxa "' 1 0AQ "ChaenedTe-AHOC" Ha cTagun TKA,
Dimensions are to be agreed upon with J5C "Giprogazeachistka” and OJSC "Slavneft-YANOS" at the stage of technical and commercial proposal.
3z
Y- Nucy
= o
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8 TAE/IMUA [TYLIEPOB

NOZZLES DATA
OBO3HANEHHE oN YIIOTHHTENBHAR HAJTMYME
WTYUEPA HAMMEHOBAHME LITYLIEPA DN, mm| o |MOBEPXHOCTEWITYUEPANG | rpery 1y Kan-
Ne NOZZLE IDENT, NOZZLE SERVICE Mria rOCT 35255-2013 8O
: mm Mpa |NOZZLE SEALING FACE AS PER S/IARLIEE Qry
i Al Bxog, gbumoBoro rasa f Flue gas inlet 1800 1,6 B-E a2 [ yes 1
2 B1 Beixoa awimosoro rasa / Flue gas outlet 1200 16 B-E Aafvyes 1
3 A2 Bxop napa / Steam inlet 150 25 B-E aalvyes 1
4 B2 Bbixog, napa / Steam ocutlet 150 2,5 B-E a3 fyes 1
5 D1 HpeHam wopnyca *} fShelldraln *) M| 1,6 B-E na [ yes 1
[ M1 Niog *) [ Manhole ¥ * L6 B-E Hey [ ng -

flpuniedaHuAa K paageny "Tabauuz wryuepos”

Notes to Section “Nozzles Data"
g o *] HeobxoAumOCTs, KDAMUECTBY, AUBMETD H PDACNOAOIKEHHE Wyuepes D1 1 moka M1 yTounaerca floctanumrom 060pya0sanns. Paccmatpusate
g' H COBMECTHO € 16017-43/6-K20.001TN
4 *} The need, number, diameter and arrangement of nozzles D1 and manhole M1 to be determined by eguipment Vendor.
8 = To be considered together with doc, 16017-43/6-K20.001TN
i g Yiazanua k paspeny "Tabanua wiyuepos®
= 2 Guidelines to Section "Nozzles Data"
= "
§q
=&
Npu 8sinoAHeHHK PRI Ha ofopyAoaaHne 06a3HaYEHHe WTYLEPOR AOAKHO COGTBRTETA0AATEL ODOIHAMEHKIC, YKAZEHHOMY B JaxKOM ONPACHEM AHCTE, HeobxoammocTe
ACNONHATEABHBIX WTyLepos anpegenieT MoTasiny oDopYAOBaHHA ¥ COfAatoDLIBALY ¢ 3AKASMKKOM H3 CTAAKM COMNACOBINHA TEXHAKO-KOMMEDYRCHOrD NOBRANGHEHHA,
'When working design documentation on equipment is developed, identification numbers of nozxie shall be in line with the ones that are specified in this data sheet. The need far
additional nozzles is determined by equipment Vendor and is agraed upon with the Client 8t the stage of technical and commercial proposal approval,
81
o £ Ttier
<
£3 Pape
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9 AONYCTHMbLIE HATPY3KW HA LUTYLIEPA
ALLOWABLE LOADS ON NOZZLES

i

-y
S
.4"'.’ ’ iy
' S 1
‘ - ki . -
A
OBO3HAYEHKE
Ne WTYLEPA HAWMEHOBAHME WUTYLEPA Fx, kH Fy, xH Fz, vH Mx, kH*m | My, guH*m | Mz, kH*m
= *® * L]
NOZZLE IDENT. NO. NOZILE SERVICE Ex, kN Fy, kN Fr, kN | Mx, kN*m | My, kN*m | Mz, kN*m
1 A2 Bxon napa 9,84 9,84 9,84 5,20 3,10 7,75
Steam inlet
2 B2 Bouey napa 9,84 9,84 9,84 6,20 3,10 7,75
Steam outlet
22
A
t
ER3
s &
E
g:
'g i
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g H JiMcy
=
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10. PEMUM W YCMOBUA SKCNAYATALIMW, RIMMATUMECKHE YCIOBMUA PAMGHA CTPOWTENBCTBA, XAPAKTEPHCTHKM
PABOYEM 30HbI / OPERATION CONDITIONS AND MODE, CLIMATIC CONDITIONS OF CONSTRUCTION AREA,
CHARACTERISTICS OF WORKING AREA

Ne HaumeHoBaHHe NagamMeTpa 3xauerue Ea. nam,
h Parameter Description Value Un.of Maeas,
Perum paboTe YCTaHOBKY
Unit Operation Conditions
s Pemunm paboTel yCTaHOBRK NOCTOAHHBIH
Unit Operation Conditions conticuus
2 Yscho wacop paboThl &8 rop 1bifi ron [ ist yeat - 8760;
Number of operation hours per year 20 roa/ 2nd year - 80C0
3 Konuvecrso unkNoB Harpyenus, ke Gonee 1000
s MempemonTa s npober 2 roa {a}
Equipreat run between repairs year {s)
S PacueTHbii cpok caymbu 66apyA0BAHIR 30 ner
Design secrvice life of equipment years
MUHHMANEHAA NPONIBOANTENBROCTS YCTAHORKY
[} . ) . 50 %
Minimunt unit capacity
MakcHManbR2A NPOU3BOAMTEABHDLTb YETAHOBKK
7 . . \ 100 %
jMaximum unit capacity
KAumaTK<eckHe yonosHa palicHa crpourenseyss
Climatic Conditlons of Construction Area
g Temnepatypa so3ayxa [no CN 231,13330,2012):
Alr temperatuse (as per SP 131.13330.2012):
- ABEOAIGTHAA MEENMAAB AR )
g ., My minus 46 ‘C
- absalute minimum
- aBCONOTHEA MARCHIMBABHIA
10 ) 37.0 o
- absalute maximum
u I Hanbonee X0N0AHOR NATHAHEBHK € DBRCReventoTLIe 0,58 witye/ minus 34 -
. ] '
- of the coldest five day perlod with 0.98 probabllity 4
v [ Haubonee x0n0AHON NATKAHEBKE C 0BecneveHnotTrg 0,92 wHHyc/ minus 31 c
- of the coldest five day period with 0.92 probability Y
~ HanGonee XoNoAHbIX CYTOK
i3 tHHYcf minus 37 “C
- of the coldest day Hyc/ minus 3
- | Ban
14 PeAHErAD B o
- annual average
15 | CPRAHAR MEKTAMANLHAR HAMBOARE TERNOTO MECALZ 232 .
- maximur average of the warmest month !
- CPRAHECYTOUHAA aMNAMTYS3 HEMBOARE XOADAHDIO MECALE .
16 ) 8,3 C
- daily average range of the coldast month
17 CpegHAR MECAYHEA OTHOCUTRABHAA BAGMHOCT,!
Monthly average relative humidity:
~ HauGoaee XOALAHOMD MECALA
18 4 . 83,0 %
- of the coldest month
« Hanbonee Tennoro mecaya
19 " 74,0 %
- of the warmaest month
20 PacueTHaa Temneparypa so3ayxa gan nogbopa ABO } .
Air design temperature for selection of Air Cooler
”n [ipeACMAKHTENLHOCTE NEPHOAA C TEMNERATYPOH HHXXE HYAA 152 CYTOK
Duratioa of 3 period with below zero temperature days
Kyecroe asneHne moa
2y |BEPOMeETP " 97,0 @
Barometric pressure mbar
2 Npeoaapaowiee H anpasnEHNE BETRA, XONOAHOER BPemA T0Aa ;8]
Prevailing wind direction, cold season S
24 fipeabaanaloniee HaNPasABKNE BETPA, TENNOR BPCMA rOAa C
Prevailing wind direction, warm season N
K BeTRa mfc
25 C -opocn 'e D 43 /
Wind velocity m/s
Pac4eTHan CHErosan Harpyaxa WMz
26 . 240
" Design snow load kgfm2
T f 2 HopmarsBHan BETPORAR Harpyaka 23 Hrim2
H
z £ Specified wind load kg/m2
e Bricora Haa YPOBREM MOPA M
@ 28 -
Altitude above sea lavel m
29 Ceficmnunocty no CHM [1-7-81 {MSK 64) 5 bann
Seismicity as per SNiP [1-7-81 [MSK 64) point
5 5 Npumenana & pazaeny "PexiM M YCADBHS IHCNAYATILHH, KAHMATHYECHHE YONO0BKA PaHOHA CTPOHTEALLTEA, XAPAKTEPMCTHKK paboveit 30me"
= § Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area”
g ¢
= &
£
g, z nucr
] la‘l Page
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10, PEHMM U YCNOBUA SKCAYATALKWU, KNTMMATUYECKUE YCAOBUA PAMOHA CTPOUTENLCTBA, XAPAKTEPUCTHKK
PABOYEHA 30HBI (npogonkenwe) / OPERATION CONDITIONS AND MODE, CLIMATIC CONDITIONS OF CONSTRUCTION

AREA, CHARACTERISTICS OF WORKING AREA {Cont'd}

Ne HawmeHopanwe napameTpa 3HauBHKEe Eg. v3am.
Parameter Descrigtion Value Un.of Meas,
Xapakrepucruid padiousi 3oHb1
Characteristics of Working Area
2% Kagce a3pbIBOCMacHOR 30H NG TTYD ) HE KaTeropKpyeTca
Class of exploslon hazardous area as per PUE non categorized
27 TPYRNa W K3aTErQRHA B3PLIBODNRCHOH cmeck no FOCT 30852.5-2002, fOCT 30852,11-2002 HE KATRMOPHPYETCA
Group and category of explosive mixture as per GOST 30852.5-2002, GOST 30852.11-2002 non categorized
28 KaTeropssa BIpbIBOnOMAPHOHA M NOmMAPHOH 0nacHocTv no CN12.13130-2009
Category of fire and explosion hazard as per $P12,13130-2009

22
g3
ik
Ll
£ o
g i TIPUMEMBHHA K PA3AENY "PeiHM N YCAOBHA DHENAYATALMM, KIMMATHYECHHE YCAOBHA PBHOHS CTPOKTENLTRA, XapaxTepHcTury paboyed sons"
= g Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area"
. &
3
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9. XAPAKTEPUCTHKY DHEPFOCPEACTB
CHARACTERISTICS OF UTILITIES

P P T T
HaumenoBaHHe axerocpescrsa Xapakrepieeinka
Ne Utilitles P pacy.fdes,, | pab.foper., [ pacy./des., | pa6.foper., C:arathristics
Mfia f MPa | MPa f MPa C c
L. E:
£
EX
i
s 3
é g
g E e
g ’g Page
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3. OBGopynoaanne ROMKHO UMETh:

The equipment shall have:

{Centers).

GOST R 52630-20%12 Appendix M.

Byam., sHD. N
Repl. inv. Ne
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12 OBIWE YKASAHUA
GENERAL GUIDELINES

9. OBopynosasue nocraenneTcA 8 coGPAHHOM BKZE Y HE NOANENMT paabopke NpU MOMTKE,
The equipment shall be supplied completely assembled and shall not be disassembled during installation.

1. OTBevGTREHHOCTE 38 coBaloaeHMe TpeBoBaKNA KOPMATUBHO-TEXHHUECKON AOKYMEHTALMU PP npw paspaboTre paBoveli AoKyMEHTALMIA, NpY
M3rOTOBNEHMH, KOHTPONE M NOCTAaBKE 0O0PYAOBARHA HECAT 3UB0A-MarGTOBUTEN,.
The Manufacturer is responsible for the compliance with the requirements of RF codes and specifications during development of detail
documentation when equipment is manufactured, tested and delivered.

- confirmation of confermance to the requirements of Customs Union Technical Regulations «On Safety of Equipment, Operaling under Excess
Pressure» (CU TR 032/2013). Series 20. Issue 14, Technical Regulations CU TR 010/2010 "On Safety of Machinery and Equipment”.
The confirmation of conformity is provided in the form of:

- cerlification by the aceredited authorily for certification {evaluation {confirmation) of the confermity), included into Customs Union's Unified Register
of Certificaticn Authorities and Tesfing Laboratories {Centers);

- declaration of conformity on the basis of own evidences and {or) evidences obtained with the participation of Certification Authority or the
Accredited Tesling Laboratory (Center), included into Customs Union's Unified Register of Certification Autharities and Testing Laboratories

4. Ceapwa ro OCT 26.260.3-2001 «CBapka B XHMWYSCKOM MaLLMHOCTRORHMK, OCHEBHEIG NoNoxekkay . CaapHsle coeauHerus no T OCT 5§264-80,
FCCT 8713-79, FOCT 14771-76, 'OCT 16037-80 % gp.

Welding as per OST 26.260.3-2001 «Welding in Chemical Machine Building.Main Provisions».
Welded joints shall be as per GOST 5264-80, GOST 8713-79, GOST 14771-76, GOST 16037-80, elc.

5, TpeDoBaHNUs K SkCNNYATALMK, TEXHAUSCKOMY OCBUASTENLCTBGEAHMIO ¥ DEMOHTY B CODTBETCTBMM C (heACRANbHEIMK HOPMAMIS M NPABKAAMU B
obnacTik npoMbILReHEoR Ge3onacHocTr «NpaBURa NPOMbILLNEHHON Ge30RACHOCTY ONACHLIX NPOVIBOACTEEHHLIY 0D LEKTOR, Ha XOTOPLIX
ucnonwayercs ofopysosanue, paGoTaiowee Nog KWIDLITOUHBIM JABNEHUEM

Requirements to operaiion, technical expert examination and repair are in compliance with Federal industrial safety rules and regulations
«Industrial Safety Rules for Hazardous industrial Faciliies, at which Equipment that is Operating under Excess Pressure, is Applieds

6. TIycK, CCTAaKOBRY Y UCMLITAHNE CBOPYACBAHMA HA FePMETUUHOCTD B 3UMHEE BPEMSA CHEAYET NPONIBOAMTL B COOTBETCTBIM C «PErNaMeHToM
NPOBEREHKA B IUMHEE BREMA NYCKA, OCTAHOBKI NN UCALITAHWA Ha repMeTudHocTen FOCT P 52630-2012 Npunoxesue M.
Start-up, shutdown and hydrotest of the equipment in winter shall be according to "Procedure of Vessel Start-up (Shutdown} or Hydrotest in Winter"

7. YenosuA TRaHCNopTHPOSaHWA M XpaneHus o0opyACBaHKA B YACTH BO3AEACTENA KNMMaruieckux thakropos no NOCT 15150-69 1 B wactv
BOZReAcTBUA mexaxuueckux dakTopos no FOCT 23170-78 cnpeaensey K3roToBUTENb.
The equipment transportation and storage conditions in respect of exposure to climatic conditions as per GOST 15150-69 and exposure io
mechanical condilions as per GOST 23170-78 shall be defined by the Manufacturer.

8. MNprMeHAembIe NPH A3rOTOBNEHNN MATEPUankl ADIHLI YAOBNETBOPRTL TPEGOBAHNAM YCNOBKA SKCTIITYATAUMK, 3 TAICKE COOTBETCTRYIOLMX
CTaHAapTos. KauecTao W XapaKtepucTHRM MAaTEPKAN0E ACNHMHEE BbiTh NOATBEHAEHE! CePTHNKATAMN 3350408-HOCTABLMKOB. [1pK OTCYTCTBMN
cepTuchnkaTos BCe HECDXOAUMLIR UCNBITAHWUS GOMKHE! blTb NPOBEABHSI HA 3ABOAS-U3TOTOBUTENE.
Materials applied for manufacturing shall comply with operation requirements as well as requirements set forth in cerrespending standards. Quality
and properties of materials shall be confirmed by certificates of manufacturing plants.
In absence of certificates the manufacturing plant must perform all required tests.

2. PaspaGoTky, pacyeT, N3roTOBNEKHE, KOMTRONL, MCMLITAHNA U OTCPYIKY NPOMIBOANTE B COOTEETCTBNM ¢ TpeBonakusmn [OCT P 52630-2012, NE
03-584-03, FOCT 24444-87 , TexHW4BCKOrO PErNaMEHTa TAMOMERHOTO coloda «O Be3onacHoeT 060pyA0BaHIR, PaBOTAWIErD N0A WIGKITOYHbIM

aasneHnem» (TP TC 032/2013).cepna 20. auinyck 14 v Texnuyeckoro pernamenta TamomerHoro cowoaa TP TC 010/2010 O BesonacHocT mMatmt
u offopyaoeanna™. [ipu paspadoTke pyKoBOECTBOBATLCS TPEGOBaHUAMM focT 12.2.003-91,
Design, calcuiation, fabrication, control, testing and shipment shall be in compliance with the requirements of GOST 31842-2012, GOST R 52630~
2012, PB 03-384-03, GOST 24444-87 and Customs Union Technical Regulations «On Safety of Equipment, Operating under Excess Pressures

(CUTR 032/2013), Series 20. Issue 14, and Technical Regulations CU TR 01042010 "On Safety of Machinery and Equipment”,
The requirements of GOST 12.2.003-91 shall be adhered during design and engineering.

- noATRepMaeHME CoOTBETCTBHA TpeboBalnAM TeXHUMECKOD PEFABMEHTA TAMOMEHHOro coK03a «O GesonacHoeTW oSopyposanns, paSoTatowero
noa uabieToussIM AaBnexvems (TP TC 032/2013).cepus 20. suinycx 14, TexHuveckaro pernamenta TamoxerHoro coosza TP TC 010/2010 0
Se30NacHoCT MaLLMK 1 abopyncBakuA™.

ogTEEDKAEHNE CODTBETCTBHUA OCYLIECTBNARTCA B chopMe:

- CEPTUIKALIMY KKPEAWTOBEHKBIM OPTAHDM R0 CEPTUIMKALIMK {OLIEHKE (MOATHEPIKEEHAIO) GOOTBETCTBHA), BRIIGHEHHLIM B @ANHLIR peecTp
ORIEHOB N0 CEePTHHMKALIMM K NCNbITaTeNEHLIX RABAPATOPKIA (LIGHTPOB) TAMOMEHHOMD COt03a;
- ASKTAPALMA COOTBETCTBUA HA OCHOBAHUM COBCTBEHHLIX AGKE3aTENLCTS 1 (MW} NONYYEHHbIX C YHaCTMEM OPTaHa 10 CepTMDMKELIMK nnn
aKKPRANTOBAHHOR MCNbITATENbHOW NaJoPaTOPKN (UEHTPA), BKINGHEHHbIX B E51HBIA DEECTP OPraHCs N0 CEPTUDMKALMM W KCMbITATENBHLIX
nabopatopuii (LeHTPOB) TAMOMEHROr COaa.

EETe Ron.w Ay 15 MOK. tloan.
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12 OBLUME YKASAHWA (NPOACITHEHHE)
GENERAL GUIDELINES (CONT'D}

10. 06OPYAQBaHHE AONKHO COOTIETCTBOBATL YCAGBHAM BKCIAYATALHMA, GbiTh GHOBb M3TOTOBNEHHBIM 1 PEMOHTONPYIOAHSEIM,
The equipment shall comply with the eperating conditions, shall be new and repairzble.

11.0060PYRCEAHKE AOAMHO HMETL HEGEXOAMMYIO TEXHIHECKYID SOKYMEHTELMIO! Nacnopt, CHOpOYHEIE YePTeHst W DYKECBOACTBO NO IKCAAYRTALLMM 8
€oQTRETCTBMY ¢ TOCT 2.601-2013, KON 060CHORAHNA BE3CHICHOCTH, pRCYETH Ha NPOYHOCTE, BEAOMOCTD KOMIABKTS NOCTA KK, JOKYMEHTAUMIO HA
KOMMACKTYIGLUME H3penyn.

The equipment shall have the required technical documentation: passpor, installation Instructions and operation manual as per GOST 2,601-2013, copy of
safety justification, strength calculations, list of delivery package, documentation for component parts.

12. B Aacnopre goNsE GbITb YKa3aHE raPAHTHW 3380A3-M3MOTOBHTERA Ha Bescnackylo akcANYaTAYMC 0BOPYACBAHNA B YHa3aHHON paliouel cpepe B TeveHse
acerc cpoka cayxbor.
The passport shall include Manufacturers warranty for equipment safe operation for the specified service throughout the whola service life.

13. Kopnyc 0BOPYROBIHUA ¥ WTYLEPE! A0MHHD: BbiTh DACCHKTAHAI ¢ YHETOM NEPegayH Ha HUX Harpysor o1 TpY60NPOBOL0E.
Equipment housing and nozzles shall be desigred with due account of ioad transfer from pipelines.

14. KOHETPYKTODCKAA BORYMEHTALKA AC/AEKHE BbITh COMNSCOBAHA C 3aKAIMKKOM.
Design documentation shall be agreed with the Client.

15. pnA cornacoBaHmA ¢ 3aka3UNKOM HEODXOAMMO MPBALTABHTL, NOANKCAHHYIO M HIANEIKAILE OGOPMACHHYID 8 COOTBETCTBMA ¢ ECHA, chesytowyw pabosyio
Aonymentanmie (PKA): chopousbie ugpreskn 0BopyasBaHUA M Bro OCHOBHLIX yzao8 (CB), cneuurdmnranmnio Ha annapar, pacuetel (PP), pynosoacTao no MOHTAMY
W 3KCAAYyaTaLvK (P3), BeAOMOCTL NOKYNHLIX u3fenuii (BN} (npu Heobxoawmocty),

ACKYMEHTIUMA AONKHE NPEAOCTABNATLCA BAHHEIM KOMDASRTCM,

For approval by the Client i i required to submit the signed and duly drawn up as per Uniform Design Documentation System, following working
dacumentation {WCB): assembly drawings of the equipment and its main comgonents {C5), equipment specification, calculations and analysis (PP), instaliation
instructions and operation manual (P3), list of purchased items {BN) if required). The documentation shatl be delivered as a single package.

16. Ha craguu npeaocTasnenva PKA N0CT28144K NPRACTABARET aHHLE O macce BopyaoBanNA, APHBA3KY LEHTNA TAMecT 0G0PYA0BIHUA, HArPYIHE OT BCEX
onop oBOpYACBaHYA, NEEANCTAB/NRAT A3HHbIE © KPENAEHHY OBOPYAOBAHMA K CTPOHTENLHOMN KOHCTDYKUMK = CXEMY PRCNONOHKEHWA 3AEMRHTOB KPEn/eHus,
TpebOoBaHHA N0 BbineTy GOATOR W MX QUAMETPY,

At the stage of WCED submission the Vendor shall provide information on equipment weight, equipment centre of gravity, ioad from all equipment supports,
shall provide data on fastening of the equipment to the building structure ~ a drawing of fastening elements arrangament, requirements to projection of belts
and bolt diameters.

17. KOHL‘I’DYHQHOHHbiE XAPAKTEPHUCTHEH ¥ MATEPHANbLHOE HCROAHEHKHE NOATEEPHAIRTCA NOCTABLIMKOM DEODYAOBQHME, COrnacHO YCAOBHAM, H3AOMERHDIM B
HACTOALWEM ONROCHOM AKCTe,
Mechanical specifications and materials shall be confirmed by equipment Vendor as specified in this data sheet.

18. NaTpyBRM NOKAZAHBI CXEMATHIECKH. MCTHHHDE PACNOACIKEHUE WTYLROB [OMKHO BuiTh COMAACOBAHO € 33KA3UMHOM HA CTaguu cornacosannAa TKR.
Nozzles are shown schematically. Actual lacation of npzzles shall be sgreed upon with the Client at technical and commercial proposal approval stage.

19. Kopnyc o50pyA0BaHKA AOAKEH UMETH ABA 3aNGtMa 3a3eMmneruA no FOCT 21130-75 6 DPOTHBOIUAOMHEIX TOURAX.
The equipment housing shall have two grounding terminals as per GOST 21130-75 In diametrally opposite locations.
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