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KOMNMIEKTHbIN Y3EN
PACKAGED UNIT

AaHHbIi BOKYMEHT ONpeAe/IAeT OCHOBHbIE TEXHUYECKUE YCNOBMA 1 XaPaKTePUCTURY, HeobxoauMble /1A NPOBEAECHUA TeHAEPa NO BLIBOPY Mocraswpuka, a
TaKKe NoABopa (KOHCTPYMPOBAHMA), M3rOTOBAEHMA 1 NOCTaBKN 0BOPYAOBaHMA, npeaHasHaveHKoro anA:

This document determines basic specifications and characteristics, required for tender for selection of Vendor,

HA3HAYEHUE ONPOCHOTO JIUCTA:

PURPOSE OF DATA SHEET:

supply of equipment, designed for:

as well as for fitting (design), manufacture and

NPUrOTOB/IEHNA, XPaHEHUA U NOAAYN PEareHToB
preparation, storage and injection of chemicals

(YKa3bIBaeTCA TeXHONOTMYECKOE HasHaueH e o6opyaoBakua)
(process purpase of equipment to be specified)

1 OBLME CBEAEHMA
GENERAL

MNnouwagka ctpouTenscTea:
Construction Site:

OcHosHan npoussoacTBeHHan naowaaxa OAQ "CnasHedTb-AHOC" , Poccus
r. ipocnaens
Main industrial site of OJSC "Slavneft-YANOS", Russia, Yaroslavl

’

Wndp 1 HaumeHoBaHME YCTAHOBKM:
Code Number and Name of the Plant:

YcTaHoBKa yTuamusaumu ceposoaopoaa (MK-2)
Hydrogen Sulphide Processing Unit (MK-2)

3aKasuuk:
Client:

OAQ "Cnaehe¢Tb-AHOC"
OJSC "Slavneft-YANOS"

JInueHanap v paspaborumk 6azo80ro npoexra:
BDEP Licensor and Designer:

Haldor Topsoe A/S, flanus/ Denmark

Pa3pabotumk JoKymeHTaLmM yCTaHOoBKN:
Plant Documentation Developer:

AQ "Tunporasoounctka", Poccun, Mocksa
JSC «Giprogazoochistka», Russia, Moscow

Tag No. as per Process Diagram:

Homep nosuLym 060pya0BaHMa NO TEXHONOTMUECKOI Cxeme:

X-169

Homep nosnumm nmueHsunapa:
Licensor’s Tag No.:

X-169

HassaHne o6opyaosanua:

Equipment Name:

¥Y3en BBoAa peareHTos
Chemicals Injection Package
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2 TexHu4eCcKue YCNOBUS, TPEGOBaHKA K KOHCTPYKLMK M MaTEPUaNLHOMY MCRONHEHMIO
Technical Specifications, Design and Materials Requirements

Ne HaumenoBsanue napamerpa 3RaueHune EA. usm.,
- Parameter Description Value Un.of Meas.
1 Konnuecrso pabounx 1 wr.
Number of operating items pcs.
2 KonnuecTBo pesepsHbix 0 wr.
Number of spare items pcs.
3 Konuuectso obuiee 1 wr,
Total number pcs.
4 Mecro ycraHoskn o6opyaoBanus
Equipment mounting location
g Knumaruieckoe ucrnionsexme no FOCT 15150-69 A
Climatic design as per GOST 15150-69
5 Kateropua pasmewenua no FOCT 15150-69 4
Location category as per GOST 15150-69
- 5 O6orpee 06opyaosarus Ke Tpebyerca
Equipment heating not required
8 Tun oborpesa }
Heating type
9 Tpetowan cpega (napameTpsl rpetolelt cpeapl CM. pasaen "XapaKrepucTuka 3HeprocpeAacTs”)
Heating fluid {for data on heating fluid refer to Section "Utilities Characteristics") i}
10 Pesxum paboTbl 060pyAoBaHMAa ROCTOAHHLIN
Equipment Operation Conditions continuous
1 OpuentuposouHble rabaputhl ycraHoBKY (yTouHAeT NOCTaBIMK), AnHa 50 M
Indicative dimensions of the packaged unit {to be precised by Vendor), length ! m
OpueHTUpOBOUHbIE rabapuTLl YCTaHOBKM {yTouHseT [0CTaBILMK), WipnHa M
12 . . N . . 3,0
Indicative dimensions of the packaged unit (to be precised by Vendor), width m
OpuenTuposouHbie rabapuTsl yCTaHOBKM (yTouHAeT MOCTaBIyK), BbicoTa M
13 - . b . . 2,0
Indicative dimensions of the packaged unit (to be precised by Vendor), height m
Tpe6oBanua K eMKOCTH NPUroTOBNeHNA TpuHaTpuiidocdaTa (TH®)/npurotosnenun 20 % pacrsopa wenoum E-7
Requirements to Trisodium Phosphate (TSP) /20 % Caustic Solution Tank E-7
14 Konunyectso paboumnx 1 wr.
Number of operating items pcs.
15 Konnuectso pesepsHbix 0 wr.
Number of spare items pcs.
Konnuectso obwee wr,
16 1
Total number pCs.
17 Hasnenne pabouee (u3bbiTouHoe) at™. Mia
Operating pressure (gage) atm. MPa
18 [asnieHne pacyeTHoe BHYTPEeHHee am. MnNa
Design pressure, internal atm. MPa
19 Aasnenue pacuetHoe HapyKHoe Mfla
Design pressure, external ) MPa
20 Temnepatypa paboyan MUHUManbHas 10 o
Minimum operating temperature
21 Temnepatypa pabouas MakCMManbHasa 40 oc
Maximum operating temperature
22 TeM.nepaTypa pacuyetHas 104 o
Design temperature
23 Ob6bem HOMUHAAbHBIN Onpegenser NocTasiwuk m3
o Nominal volume to be defined by Vendor m3
; 24 O6vem pabounit makcManbHbIi 1 m3
- : Maximum effective volume m3
2 25 Nepemewysalollee yCTPOHCTBO Tpebyetcs
Stirring device required
Npucnocobnenne ann 3arpysku TpuHatpuiidocdara Tpebyetca
N % Trisodium phosphate loading device required
AN
o 9 § Mpumeyakun K pasneny " TexHuueckue y , TP 3 PYKLMM U Ma Y wc!
g8 | Notes to Section "Technical Specifications, Design and Materials Requirements”
= g n.11, 12, 13. Frabapus! yana (cranumm) X-169 Mocrasuwk cornacoesisaet c OAO "CnasredTo-AHOC" Ha craguu TEXHHKO- PUECKOro npeg, FabapuTb: yc He DOJIKHBI
§ : S ™ POB Y B8N.11,12,13. A OTCYTCTBOBaTL OGCAY)KMBaEMBIE Y3/b! Bbille YPOoBRA 1800mMMm oT nona.
< B §3 n.25. Cnocob ] lee yeTpoii 6 i y { i ¢rHOe, Hacocom).
§ EmKoOCTs £-7 cAYMHT B npurotosaekns pacrsopa THO, a TaK ke 20% pacTeopa wenovm (8 cooTseTcTany ¢ PL, 34.37.408) us 40-46% wienoun uau “YelynposanHo# wesoun no MOCT P 55064-2012, FOCT 11078-78.
it.11, 12, 13. Vendor shall agree upon the sizes of packaged unit X-169 with OJSC "Slavneft-YANOS" at the stage of technical and commercial proposal. Unit sizes shall not exceed the ones that are specified in
it.11,12,13.
There shall be no served units that are placed at elev. above 1800mm from the floor.
it.25.Mixing method and mixer is selected by Vendor (stirring with agitator, airlift mixing, with recirculating pump).
D issenved fornrenarationo Rsalution aswellasaf 20% canstic solution (asner BD 34 408) from 40-46% ST 1107878
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2 TexHuyeckume ycnosus, Tpe60BaHHA K KOHCTPYKIMN H MATEPHANLHOMY HCROAHEHWIO {npopomxenne}

Technical Specifications, Design and Materials Requirements {Cont'd)

Ne HaumeHosaHue napametpa 3nayeHue En. u3m.
- Parameter Description Value uUn.of Meas.
Tpe6oBanua K eMKOCTH Xp 1A p Ta ANA KOppekTupoBku pH E-9
Requirements to Chemical Storage Tank E-9 (for pH adjustment)

1 Konuuectso pabounx 1 wr.
Number of operating items pcs.

) Konuuecrso pesepsHbix 0 wr.
Number of spare items pcs.

3 Konuuecteo obuiee 1 wr.
Total number pcs.

4 LasneHue paboyee (M36biTouHOR) at™. Mfa
Operating pressure (gage) atm. MPa

5 JasneHue pacyeTHoe BHyTpeHHee a™. MnNa
Design pressure, internal atm. MPa

6 [asneHue pacyeTHOE HapYXHOe R MMz
Design pressure, external MPa

5 Temnepatypa pabouas MUHuUManbHan 10 oc
Minimum operating temperature

g Temnepatypa pabouan MakcUManbHan 40 o
Maximum operating temperature

9 Tem‘nepaTypa pacuerHas 104 o
Design temperature

10 O6beM HOMUHANBbHDbA Onpegenser flocTasiuyk m3
Nominal volume to be defined by Vendor m3

1 O6vem paboumnit MakCUManbHbLINA Onpeaense Nocraswyk m3
Maximum effective volume %o be defined by Vendor m3

1 MNepemelwmBsatowee ycTpoitcrso Onpegenser NocTasiymk
Stirring device to be defined by Vendor

13 Mpucnocobnerne ana 3arpysku pearenTa Onpepenset Mocrasumk

Chemical loading device

to be defined by Vendor

B3am. uHs. Ne

Npumeuanua k pasaeny "TexHU4ECKME YCNOBMA, TPEBOBAHMA K KOHCTPYKLMM 1 MATEPHaRbHOMY MCOHEHMIO
Notes to Section "Technical Specifications, Design and Materials Requirements"
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n.10, 11. O6wvem emxoctn -9 onpeaenserca focTaBupmkom y3na (cTanuumm) X-169 ¢ yuerom oBecnieyeHus 3anaca peareHToB Ha 7 CyTOK.
n.12, 13 Nocraswmk y3na (craHumu) X-169 paspaboTaeT cxemy NPUTOTOBAEHUA U A031POBaHVA pearexTa. B Tom Ynucne npeaycmoTpuT Bce Heobxoanmoe obopyaosatue
1 npubopbl KUMKA ana obecneyenns KOHTPOAR 1 ynpaseHus y3n0M (Craniimeii) X-169 8 COOTBETCTBUM ¢ paspaboTaHHoii Cxemoi.

it.10, 11. The volume of Tank E-9 is to be determined by Packaged Unit X-169 Vendor with the allowance made for chemical inventory for 7 days.
it.12, 13, Packaged Unit X-169 Vendor shall develop chemical preparation (if needed) and dosing diagram, but also shall provide ali the required equipment and
instruments for monitoring and control of the package (station) X-169 as per the developped diagram.
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2 TexHu4ECKHE YCI0BUA, TPRGOBAHUA K KOHCTPYKUMK M MATEPHANLHOMY UCTIONHEHMUIO {npoaomuenne)

Technical Specifications, Design and Materials Requir {Cont'd)

No HaumeHoBaHKue napamerpa 3HaueHue EA. nam,
b Parameter Description Value Un.of Meas.
TpeboBaHUA K EMKOCTAM XPaHEHUA FOTOBOTO pacTsopa TH® E-8
Requirements to Resulting TSP Solution Tanks E-8
1 Konuuectso paboumx 1 wr.
Number of operating items pcs.
) Konuuyecrso pesepsHbix 0 wr.
Number of spare items pcs.
3 Konuuecrso obuee 1 wr.
Total number pes.
4 [Hasnenne pabouee (M3bbiTouHoe) at™m. Mma
Operating pressure (gage) atm. MPa
5 [aBneHuve pacuetHoe BHyTpeHHee am™. MnNa
Design pressure, internal atm. MPa
6 faeneHue pacyeTHOE HapyxHoe MnNa
Design pressure, external MPa
- Temnepatypa paboyas muHMMansHan 10 o
Minimum operating temperature
8 Temnepatypa pabouas makCumansHas 40 oc
Maximum operating temperature
Temneparypa pacyeTHan
9 \nepaTypa p 104 °C
Design temperature
O6bem HOMUHANLHBIN M
10 . ® 16 3
Nominal volume m3
1 Ob6bem paboumit MakCUManbHbIN Onpegensier Nocraswmk m3
Maximum effective volume to be defined by Vendor m3
2 g
g
2 &
0
\ Mpumeyanua K pasaeny "TexHu4eCKue YCnoBNA, TPeBOBaHUA K KOHCTPYKLIMN M MaTepyanbHOMY MCNO/HEHMIO"
\ Notes to Section "Technical Specifications, Design and Materials Requirements”
o 8 ;
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2 TexHuuecKue yc10Bus, Tpe60BaHNA K KOHCTPYKUMY M MATEePUANbHOMY HCTIONHEHUIO {npoaomkeune)

Technical Specifications, Design and Materials Requirements (Cont'd)

Sl | Drar ol E

1.16 YrouHaeT u noArsepxaaet Nocraslmk ysna (cramumm) X-169.
it. 12. To be specified during detailed design.

it. 13. Vendor shali provide possible supply of 20% caustic solution to steam drums for boiling out of boiler equipment. The temperature at injection point is 10
°C. The required differential head is 17 m.

n.16 To be specified and confirmed by Vendor of the package (station) X-169.

No Haumenosaume napamertpa 3Hauenue En. nam,
" Parameter Description Value Un.of Meas.
Tpe6osanua K Hacocam nepekauku pacrsopa TH®/20 % pacrBopa wenoun H-1A/B
Requirements to TSP Solution/20 % Caustic Solution Transfer Pumps H-1A/B
1 Konnuecrso paboumx 1 w.
Number of operating items pcs.
2 Konuyectso pesepsHbix 1 wr.
Number of spare items pcs.
3 Konuuecrso obee 5 wr.
Total number pcs.
2 Nopaua MakcumanbHan ) M3/u
Maximum capacity m3/h
5 Moaaya HoMUHaNbHan 10 M3/y
Nominal capacity ! m3/h
6 Nopaya MUHKUManbLHanA ) m3/u
Minimum capacity m3/h
7 [lo3nposaHue Nnpoussoaurca B 3aKpbLITYIO CUCTEMY
Dosing to the closed system
8 HaumeHoBaHue NOTOKa B TOUKe BBOAR pacrsop TH®/pacTsop wenoun
Name of stream at injection point TSP solution/caustic solution
9 Temnepatypa B TouKe BBOAA 30 o
Temperature at injection point
10 [laBnetne B TouKe BBOAA (M36bITOUHOE) atm. MMa
Pressure at injection point {(gage) atm. MPa
1 PacuetHoe faBneHue B TOUKe BBOA3 arm. MnNa
Design pressure at injection point atm. MPa
12 BbICOTHas OTMETKa B TOUKe BBOAA 10 ™M
Elevation at injection point i m
13 Tpebyemuiit auddepertpancHbI HaNOP HACOCA NPU MAKCUMaNbHOM Nogade Cm. npumeu.
Required differential head of pump at maximum delivery rate See Note
14 fasnetune Ha Bcace Hacoca Onpegensert Mocrasumk
Pump suction pressure to be defined by Vendor
15 [laBneHne Ha HarHeTaHMK Hacoca Onpepenser Nocrasiumk
Pump discharge pressure to be defined by Vendor
16 Twun Hacoca UEeHTPOBEXHbIN
Pump type centrifugal
17 Kareropua Tounoctn 4o3mposakua no OCT 26-06-2003-77 )
Category of dosing accuracy as per OST 26-06-2003-77
18 [iManasoH perynmposaHua ) o
Adjustment range
19 PyuHoe perynvnpoBsaHmne noaaum Hacoca Ha XOAY M NPU OCTAHOB/IEHHOM arperate
Manual pump feeding control equipment item is running & is shutdown
20 PerynuposaHue nosiaum Hacoca yCTaHOBKOM npeobpasosatens YacToTsl (N4) He Tpebyerca
Variable-frequency control of pump capacity (1Y) not required
27 DunbTp Ha Bace Hacoca Tpebyerca
Pump suction filter required
2 Hasnauenue ¢punbtpa (npu HeobxoammocTn) NOCTORKHbLINA
Service of strainer (if required) continuous
23 HaumeHosaHue nepexkaynBaemMoro BeltecTsa 1% pacteop TpuHaTpuiidpocdata/20 % pacteop wenouu
. Name of transferred fluid 1% TSP solution / 20 % caustic solution
2 g
£ =
2 &
Mpumeuanua k pasgeny “TexHuYeckue ycnosus, TPEGOBaHUA K KOHCTPYKLMK 1 MaTepuanbHOMY UCNOSHeHMIO"
Notes to Section "Technical Specifications, Design and Materials Requirements”
e 2 n. 12. YTOYHACTCA NPY AETaNbHOM NPOEKTUPOBAHUN.
5 = n. 13. flocrasumx 06asaH obecneunTs nogavy 20% pacTsopa Wenouu B naposbie Gapabatbl ANS BHINOSHEHUA onepaumu Weno4eH s KOTAOBOro 060pya0BaHUA.
§ i Temneparypa 8 Touke B80Aa 10 °C. Tpebyembiit AuddepeHumansHbiit vanop 17 m.
= &)

§.
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2 Texuuueckue ycnosua, Tpe6oBaHmA K KOHCTPYKLMM U MaTepUanBLHOMY UCNOAHEHMIO (NPoAOIKeHNe)
Technical Specifications, Design and Materials Requirements {Cont'd)

Ne H 0BaHi p Tpa 3HaueHue En. u3m,
h Parameter Description Value Un.of Meas.
TpeboBaHuA K AO3UPOBOYHBIM HACOCAM pacrsopa TH® H-2A/B/C
Requirements to TSP Dosing Pumps H-2A/B/C
1 Konnuectso paboumx 2 wr.,
Number of operating items pcs.
2 Konuuecrso pesepsHbIX 1/1 {cknagexoit peseps) wr.
Number of spare items 1 {stock spare) ps.
3 Konuyecreo obujee 4 wr.
Total number pcs.
4 Nopaava MakcumanbHas 528 nfu
Maximum capacity ! I/h
5 ﬂop.af{a Homm-faanaﬂ 4,64 Ay
Nominal capacity I/h
6 nc?,q.aqa MMHMM?anaﬂ 1,45 nfy
Minimum capacity I/h
7 [l03nposarmne npoussoamuTca B 38KPbLITYIO CUCTEMY
Dosing to the closed system
8 HaumeHoBaHMe noToKa B TOuKe BBOAR NUTaTeNIbHaA KOT/IOBAA BoAa
Name of stream at injection point boiler feed water
9 Temnepatypa B Toﬁkehaaop,aA 105 °C
Temperature at injection point
10 LasneHue 8 Touke BBOAR (M3bbiTOUHOE) 7.865 MAa
Pressure at injection point (gage) ! MPa
1 PacueTHoe nasneHne B TouKe BBOAA 8,630 MnMa
Design pressure at injection point MPa
12 BbiCOTHan 0TMeTKa B TOUKe BBOAA 18 M
Elevation at injection point ! m
13 Tpebyembiit auddepeHumancHbtit Hanop HacoCa NPyU MakcUManbHoM noaaye Onpepenser Nocraswux
Required differential head of pump at maximum delivery rate to be defined by Vendor
14 [asneHue Ha Bcace Hacoca Onpepenser MNocrasumk
Pump suction pressure to be defined by Vendor
15 ,llaBneH.ue Ha HarHeTaHum Hacoca 7,883 Mna
Pump discharge pressure MPa
16 Tun Hacoca AO3MPOBOYHBINA NAYHKEPHbINA
Pump type metering plunger-type
17 Kateropua TouHocTv 103uposakma no OCT 26-06-2003-77 Bes kateropum
Category of dosing accuracy as per OST 26-06-2003-77 No category
18 ,D,u.anaaon perynupoeaHua 0-100 %
Adjustment range
19 PyuHoe perynupoBaHue nogaum Hacoca Ha XOAY ¥ PN OCTAHOBAGHHOM arperate
Manual pump feeding control equipment item is running & is shutdown
20 Perynuposanme nofjaum Hacoca ycTaHOBKOM NpeobpasoBaTens YacroTe: (ny) He Tpebyetca
Variable-frequency control of pump capacity (N4) not required
2 $unbTp Ha Bcace Hacoca Ha
Pump suction filter Yes
2 Hasnauerme punbtpa {npn HeobxoammocTu) Onpepenser Nocrasiwmk
Service of strainer {if required) to be defined by Vendor
23 HaumeHoBarue fo3npyemoro BewwecTsa 1% pacrsop rpuHarpuirdocdara
Name of metered fluid 1% trisodium phosphate solution

B3am. uHB. Ne
ReEI. nv. Ne

Npumeyanna k paspeny "TexHudeckue yenous, TpeGoBaHUA K KOHCTPYKLMM 1 MaTepransHOMY UCROAHeHMI"
Notes to Section "Technical Specifications, Design and Materials Requirements"

M. 11, 22. YTOUHAGTCA NPU AETANbHOM NPOEKTUPOBAHUM
it. 11, 22. To be specified during detailed design

TP AS O

I 2

g EI% Nucr
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2 TexHuueckue ycnosus, Tpe6oBaHKA K KONCTPYKLUM M MaTepHanbHOMy MCNONHEHHIO {npogonxenne)
Technical Specifications, Design and Materials Requirements {Cont'd)

Bsam. uns. Ne

Ne HaumenoBanue napamerpa 3Haueunue EA. uam.
" Parameter Description Value Un.of Meas.
Tpe6oBaHuA K 4,O3MPOBOYHBIM HACOCAM peareHTa “IAMMUHOKC" H-3A/B
Requirements to "Eliminoks" Chemical Solution Dosing Pumps H-3A/8B
1 Konunuecteo pabounx 1 wr.
Number of operating items pcs.
2 Konuuecrao pesepsHbix 1 wr.
Number of spare items pcs.
3 Konudecto obuiee 5 wr.
Total number pcs.
4 MNopaua MakcumansHan M. Npumey. n
Maximum capacity See Note I/h
5 Mopaya HomuHanbHaa M. Npumey. nfy
Nominal capacity See Note I/h
6 Mopaya MUHUMansHan CM. ApUMeY, 4
Minimum capacity See Note I/h
7 [1031poBaHMe NPON3BOANTCA B 3aKPBLITYIO CUCTEMY
Dosing to the closed system
8 HanmeHosaHue NOTOKa 8 TOUKe BBOAA nuTaTenbHan Boaa
Name of stream at injection point feed water
9 Temnepatypa B TO'HKe.BBOp,a. 105 o
Temperature at injection point
10 DasneHue B.T?HK-e Bao,q.a {n36biTouHOoe) 0,032 Mia
Pressure at injection point (gage) MPa
1 PacuetHoe gaenenue B Touke BBOAA 0,35 MMa
Design pressure at injection point MPa
12 BbICOT.Haﬁ O‘I:M‘eTK.a B Toq‘xe 88043 13,0 M
Elevation at injection point m
13 Tpebyembiii AuddepeHumancHbiil HaNOP HACOCa NPU MAKCUMANLHOM Noaaue Onpepenser Nocrasunk
Required differential head of pump at maximum delivery rate to be defined by Vendor
14 Lasnenve Ha Bcace Hacoca Onpegenset NocTaBlumk
Pump suction pressure to be defined by Vendor
flaBneHue Ha HarHeTaHum Hacoca Onpeaenser MNocraswmk
15 . )
Pump discharge pressure to be defined by Vendor
16 Tun Hacoca AO3UPOBOUHDIV RAYHKEPHDIN
Pump type metering plunger-type
17 Kateropusa TouHocti fo3uposakua no OCT 26-06-2003-77 Bes kareropuu
Category of dosing accuracy as per OST 26-06-2003-77 No category
18 ,qufanason Perymposanmna 0-100 %
Adjustment range
19 PyuHoe perynuposanve noaaum Hacoca Ha XOAY W IpK OCTAHOBAEHHOM arperate
Manual pump feeding control equipment item is running & is shutdown
20 PerynmpoBanue noaaum Hacoca ycraHoBKow npeobpasosatens yactos! ([14) He Tpebyerca
Variable-frequency control of pump capacity (14) not required
21 ®unbTp Ha Bcace Hacoca Oa
Pump suction filter Yes
o Hasnxauenue ¢punbTpa (npu HeobxoammocTu) Onpepenser Mocrasuwmx
Service of strainer (if required) to be defined by Vendor
2 HanmeHoBaHM e f031pYyemMOro BewecTsa pacrTeop peareHTa "InMmuHOKRC"
Name of metered fluid Chemical "Eliminoks" solution

Tlogn. v gata

(7’%/% L

Mpumenanua K pasaeny "TexHuueckue yCrosa, TPRBOBIHUA K KOHCTPYKLMM 1 MaTEPUanLHOMY UCRONHEHIO"
Notes to Section "Technical Specifications, Design and Materials Requirements"

n. 4-6. Mocraslumk y3na (craHumum) X-169 onpesenset pacxog, peareHTa "3, 1OKC" Ha OCHC KayecTsa AeMUHEPaNU30B8aHHON BOALI M NUTATENBLHON KOTNOBOM
BOAb! (KA4ECTBO BOAB! NPUBEAEHO B pasaesne "10 Obluue yrasarua" n. 36).

Nocraswuk y3na (craHummn) X-169 paspaboTaeT cxemy NPUroTOBAEHMA U AO3MPOBaHMA pearexTa. B Tom uuc/ie npeaycmoTpuT see Heobxoamoe oBopyaosaHme 1
npubopbl KUMMA ans obecneuenns KOHTPOAA U YRPaBAGHMA Y3/IOM (cTaHumeit) X-169 8 cooTBETCTBMM C pPaspaboTaHHOM CXEMO3.

it. 4-6. Packaged Unit X-169 Vendor shall determine the flowrate of chemical "Eliminoks™ based on the quality of demineralised water and boiler feed water {water quality
is given in Section "10 General Guidelines”, it. 36).

Packaged Unit X-169 Vendor shall develop chemical preparation (if needed) and dosing diagram, but also shall provide all the required equipment and instruments for

Wns. Ne nogn.

monitoring and control of the package (station) X-169 as per the developped diagram.

g
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2 TexHuueckme ycnosus, Tpe60BaHNA K KOHCTPYKLUYM M MaTePHanbHOMY CTIONHEHUIO {npopomxenne)

Technical Specifications, Design and Materials Requirements (Cont'd)

B3am. uHs. Ne

Ne HaumenosaHue napamerpa 3HayeHune Efn. u3m.
" Parameter Description Value Un.of Meas.
Tpe6oBanna k AO3UPOBOUHBIM HACOCAM PeareHTa Ans KOPPEKTHPOBKM pH H-4A/B
Requirements to Chemical Dosing Pumps H-4A/B (for pH adjustment)
1 Konunuectso pabounx 1 wr,
Number of operating items pcs.
) Konuuecrso pesepeHbix 1 wWwT.
Number of spare items pcs.
3 Konuuectso obwee 2 wr.
Total number pcs.
4 MNopaya makcMmansHas CM. Npumey. afu
Maximurmn capacity See Note I/h
5 Moaaua HomMuHaNbHaR CM. npUmey. Ny
Nominal capacity See Note I/h
6 Nogada MUHUManbLHaA CM. fipUMmes. afu
Minimum capacity See Note I/h
7 [lo3uposaHue npoussoauTCa B 33KPBLITYIO CUCTEMY
Dosing to the closed system
8 HaumeHoBaHKe NOTOKa B TOUKe BBOAA nUTaTeNbHaR BOAA
Name of stream at injection point feed water
9 Temnepatypa B To?xe.ssop.a. 105 oc
Temperature at injection point
10 [las/erue B Touke 88003 (M36bITOUHOR) 0185 Ma
Pressure at injection point {gage) ! MPa
1 Pac‘fe‘ruoe Aasnem?e‘ B Tf)HKe B.Bo,qa 0,451 MNa
Design pressure at injection point MPa
12 BbICOTHan 0TMETKa B TOuKe BBOAA 130 ™M
Elevation at injection point ! m
13 Tpebyembiit AuddepeHLmanbHLIN HaNop HAacoca NPU MaKCUMANbHOMW odade Onpepaenser MocTaBupyk
Required differential head of pump at maximum delivery rate to be defined by Vendor
14 [asnenve Ha Bcace Hacoca Onpepenser MocraBumk
Pump suction pressure to be defined by Vendor
15 [asnenue Ha HarHeTaHuu Hacoca Onpepenser MNocraBumk
Pump discharge pressure to be defined by Vendor
16 Tun Hacoca AO3UPOBOYHDINA NAYHKEPHDIA
Pump type metering plunger-type
17 Kateropus tounocTu nosuposanua no OCT 26-06-2003-77 Bes kateropuu
Category of dosing accuracy as per OST 26-06-2003-77 No category
18 Au.anasou pery/mposaHus 0-100 %
Adjustment range
19 Py4HOe perynupoBanue noaaum Hacoca Ha XOAY ¥ PN OCTaHOBNEHHOM arperaTe
Manual pump feeding control equipment item is running & is shutdown
20 Perynnposaye nosaum Haceca ycTaHOBKOM npeobpasosatens yactoe! (M14) He Tpebyertca
Variable-frequency control of pump capacity {N4) not required
21 dunbTp Ha Bcace Hacoca Aa
Pump suction filter Yes
2 HasHauenmne ¢punbTpa (nNpn HeobxoammocTu) Onpepenser MNocTaslumk
Service of strainer (if required) to be defined by Vendor
2 HammenosaHue J03MPYyeMOro Beulecrsa peareHT ana KOppeKTUposku pH

Name of metered fiuid

chemical for pH adjustment

foan. » gata
ign. and Date

AR e

TMpumeyarus K pasgeny "Texunueckne yenosua, TpeBGoBaHNUA K KOHCTPYKLMM U MaTepuasibHOMy NCNONHEHUK"
Notes to Section "Technical Specifications, Design and Materials Requirements"”

n. 4-6. NocTaBlwmk yana (craHumn) X-169 onpeaenseT Tun u pacxos, peareHTa Ans KOPPeKTMPOBKYM pH Ha ocHoBaHUKM TpeboBaHuii aaHHoro ON1, KauecTsa
/AeMUHEPa/M30BaHHON BOALI N TUTATeNbHOM KOT/IOBOI BOAL! (KaYeCTBO BOAb! NpuBeaeHO B pasaene "10 Obume yKasaHus" n. 36).

MNocraswmk ysna (craHumumn) X-169 paspaboraer cxemy NpUroTOBAEHA U A03MpOBaHKA peareHTa. B Tom uncsie npesycmoTpur sce Heobxognmoe
obopyaosaHue v npnbopel KUMuA ana obecneuennn KOHTPONA 1 ynpasaeHus y3n10m (cTaHumeit) X-169 B coOTBETCTBUM C pa3paboTanHoO cxemoi.

it. 4-6. Packaged Unit X-169 Vendor shall determine the type and the flowrate of chemical for pH adjustment based on the requirements of this DS, the qualities
of demineralised water boiler feed water (water quality is given in Section "10 General Guidelines", it. 36).

Packaged Unit X-169 Vendor shall develop chemicat preparation (if needed) and dosing diagram, but also shall provide ali the required equipment and
instruments for monitoring and control of the package (station) X-169 as per the developped diagram.

g 2
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2 TexHuueckue ycioBua, Tpe6oBaHMA K KOHCTPYKLMY M MATEPHANBHOMY MCHIONHEHUIO {npoponkenue)
Technical Specifications, Design and Materials Requirements (Cont'd)

Ne H p Tpa 3HaveHue Ea. v3m.
Parameter Description Value Un.of Meas.
1 ®usnueckoe cocronnue TpuHatpuiidocdara TBEepaoe
Physical state of trisodium phosphate solid
5 HeobxoaumocTs pactopenus TpuHatpuiidocdara Tpebyetca
Need in dissolution of trisodium phosphate required
3 HeobxoaumocTs pasbasnenus Tpunatpuiidocdara Tpebyerca
Need in dilution of trisodium phosphate required
4 Haumenosanme pacrsoputens/pasbasurens AeMUHEPann3oBaHHaA Boaa
Name of solvent/diluter demineralised water
5 Cnocob 3arpysku TpuHarpuiidpocdara yepes BOPOHKY
Trisodium phosphate loading method through funnel
6 Cnocob nogaum pacteopurens/pasbasutens no Tpy6onposogy
Method of solvent/diluting agent supply via pipeline
MarepuansHoe ucnonHeHue o6opyRoBaHua
Equipment Material
Martepuan emkocreit E-7, E-8, E-9 nacocos H-1A/B, H-2A/B/C, H-3A/B, H-4A/B, Tpy6onposoaos,
7 apmartypbl U AeTaneit conpukacalowmxcs ¢ paboueit cpegoit 08X1
Material of Tanks E-7, E-8, E-9, Pumps H-1A/B, H-2A/B/C, H-3A/8, H-4A/B, pipelines, valves and wetted 8H10T
parts
g Pama, petanu He conpuKacaloumecs ¢ paboueii cpeaoi crans 20
Skid, parts non-exposed to process fluid steel 20
9 Tepmoobpaborka Her
Heat treatment no
10 CTOMKOCTb K MEXKPUCTANIMTHOM KOPPO3Un na
Intercrystalline corrosion resistance yes
11 HeobxoaMMOCTe aHTUKOPPOZUOHHOFO MOKPLITUA EMKOCTH Onpegenser Nocrasumx
Need in corrosion-resistant coating of tank to be defined by Vendor
Npumeuanns k pasgeny "TexHUUECKME YCAOBUR, TPEBOBAHMA K KOHCTPYKLMM M MATEPHasbHOMY UCNONHEHNIO"
Notes to Section "Technical Specifications, Design and Materials Requirements"
n. 1. NopowxkoobpazHoe Bewecrso
n. 2-6 - ykasaHHble Tpe6oBaHMA NPUMEHNMBI J/17 [PUTOTOBNIEHMSA PACTBOPA HATPHUEBOM WENOUM N3 TBEpPAOTO €AKOTO HAaTpa.
it. 1. Powdery substance
it. 2-6 - the specified requirements are applicable for preparation of caustic solution from solid sodium hydroxide.
2
£
=
E YKazanua k pazgeny "TexHnyeckne ycaosua, TpeGOBaHMA K KOHCTPYKUMM 1 MaTepUaibHOMY UCTIORHEHIO"
Guidelines to Section "Technical Specifications, Design and Materials Requirements"
. 10. Pexum nocse caapouHoit TepmooBbpaboTky (npu HeobxoaumocTy) annapata no CTO 00220368-019-2011 «Tep A 06p Ka hed KOW annapaTypb! U ee anemeHToB». Bee
cBapOvHbie paGUI'bI Ha Kopnyce annapata NnposecTy 40 NpoBeaeHuUa Tepm:aSpaSown. ,D,O ¥ nocAne NposefeHun Tepmuuecxoﬁ OGDEGOTKM CBapHbie WBbi AOAKHbLI TOABEPTaTECA KOHTPOAIO 8 obbeme
5.\4‘\ 100% cooTeeTCTBYIOWUMY METOAAMM B DCTH OT TUNa cBap! COBAUHEHNI M UX PA3MEPHDBIX XaPaKTEPUCTHK.
TBepaocTb MeTanna lWBa M 30HbI TEPMUHECKOTO BAMAHUA He AC/KHa npesbiwate 200 HB.
° \ n. 11. SiucTel, nokoskm, TPYEb! U3 Hepiapelowmx craneit (08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T u noAcBHbie) (NP1 HEOBXOAMMOCTH) B COCTORHMM NOCTABKK AONKHBI BbITh
E g % UCNBITaKbl Ha CTOMKOCTL NPOTMB MEXKPUCTA/MTHOM KOPPO3MKM NO MeTogy AMY FOCT 6032-2003.
= B \ CaapHbie coenHeHNA CBOPONHLIX eAWHMIL ¥ feTaelt U3 Hepkaselowyx cTaneil (08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T u nc A06HbIe) (npH Heob; W) UCNbITaTh Ha
gc : § CTOIKOCTb NPOTHB MEMKPUCTA/IMTHOM KOPPO3MK NO MeToay AMY FOCT 6032-2003.
= & ‘ it. 10. Post weld heat treatment (if required) conditions for equipment as per STO 00220368-019-2011 «Heat T of Petrochemical Equipment and its Comp », Al welding works on
equipment casing are to be fuifilied before heat treatment. Before and after heat treatment all welded joints are subject to 100% examination by the appropriate methods depending on types of
welded joints and their sizes. The hardness of weld metal and heat-affected area shall not exceed 200 HB.
% 1t. 11. Sheets, forgings, pipes of stainless steel (08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T and similar) (if required) in the as-delivered condition shall be intercrystalline corrosion
I tested by AMU method as per GOST 6032-2003, Welded joints of assembly components and parts of stainless steel {08X18H10T, 12X18H10T, 08X17H13M2T, 10X17H13M3T and similar)
{if required) shall be intercrystalline corrosion resistance tested by AMU method as per GOST 6032-2003.
N
2 i \Q JNucr
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3 Xapakrepucruka paGoueii cpeapt
Process Fluid Characteristics

Ne H i0BaHue nap Tpa 3Hayenue EA. u3m.
" Parameter Description Value Un.of Meas.
1 fMontoe HaumeHoBaHue paboueii cpeap! Ha Bxoae B 060pyAOBaHMe Tpunatpuitpocdar
Full name of process fiuid at equipment inlet Trisodium phosphate
p |Cocrae (macc. %) Na3PO4 - 100
Composition (mass %)
3 ®$asosoe cocTosHue nopowKkoobpasHoe BeLecTso
Phase state powdery substance
DU3UKO-XMMHUYECKME CBOMCTBA
Physical and Chemical Properties
4 Pacxop, Maccosblin 0,46 T/roa
Mass flow rate tly
5 MonekynapHas macca : Kr/KMOAb
Molecular weight kg/kmol
6 Makcumansbhana pabouan Temneparypa ) o
Maximum operating temperature
- MunumanbHan pabouan Temnepartypa ) o
Minimum operating temperature
8 HomunansHan pabouas Temnepatypa : o
Nominal operating temperature
9 PacueTtHas Temnepatypa B c
Design temperature
10 Pabouee paBnenue cpeasl {M3bbiTouHoe) ] MnNa
Operating (gauge) pressure of fluid MPa
1 PacueTHoe paaBneHme cpeabl (BHyTpeHHee) ) Mna
Design pressure of fluid {internal) MPa
12 PacuetHoe pasneHue cpeas (HapyxHoe) } Mna
Design pressure of fluid (external) MPa
13 NnoTHocTs Npu HoMUHaNbHOI paboueit Temnepatype A Kr/m3
Density at nominal operating temperature kg/m3
14 BA3KOCTb NpW HOMUHANLHOI paboueit Temnepatype ) cNs3
Viscosity at nominal operating temperature cP
15 TennonpoBoAHOCTL NPV HOMUHaANLHOM paboueit TemniepaType A KKan/(4*m*C)
Thermal conductivity at nominal operating temperature kcal/(h*m*C)
16 TennoemKoCTb Npu HOMUHa/NLHOI paboueii Temnepatype B kKan/(kr* C)
Specific heat at nominal operating temperature kcal/(kg* C)
17 CBeAieHua 0 BOMOXKHOIM MONMMEPHU3ALMM, KPUCTANNZALMN X o
Information on potential polymerization, crystallization
KopposuoHHbie, 83pbiBON0XKapoOONacHbie U TOKCHUHBIE CBOIHCTBA Cpes,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 Bbi3bIBEET MEXKPUCTANNUTHYIO KOPPO3UIO .
It causes intercrystalline corrosion
19 MNapumnansHoe gasnenve H2S : MnMa
H2S partial pressure MPa
20 Knacc onacHocti paboueit cpesibi )
Fluid hazard class
21 NAK 8 803ayxe paboueit 30HbI 10 mr/m3
MAC in the working zone air ! mg/m3
2 MNoXapoonacHoCTb cpesp HeT
Fluid fire hazard no
2 g B3apbisoonacHocTb cpesbl Her
§ H 3 Fluid explosion hazard no
Npumeuanus k pasaeny "Xapaktepuctuna pabouei cpeap!”
3‘}\ Notes to Section "Process Fluid Characteristics"
p g \\ n. 21. B nepecuete Ha P205
E ; § it. 21. Expressed in terms of P205
£
S o
é EI “ Jincr
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3 Xapakrepucruka paGoueit cpesbi (npogomkenue)
Process Fluid Characteristics {Cont'd)

Ne H 4 nay Tpa 3HaueHue EA. u3am,
- Parameter Description Value Un.of Meas.
1 Nonnoe Haumenosanwe paboueit cpesb! Ha Bxoge & 060pPYA0BaHNE Lemunnepanusosantan soaa
Full name of process fluid at equipment inlet Demineralised water
2 Cocras ('M‘acc. %) H20-100
Composition (mass %)
3 ®asosoe cocToaHne MUAKOCTb
Phase state liquid
DUUKO-XUMMUECKME CBOMCTBA
Physical and Chemical Properties
4 Pacxos MaccoBbiit N Kr/u
Mass flow rate kg/h
MonekynapHas macca Kr/kmonb
5 . 18.0
Molecular weight kg/kmol
6 MaxcumanbHan paboyan Temnepartypa 0 o
Maximum operating temperature
2 Munumanssan pabouan remnepartypa 20 o
Minimum operating temperature
8 HomuHansHans pabouan remneparypa 30 o
Nominal operating temperature
9 Pactfeman Temnepartypa 104 o
Design temperature
10 Pabouee aasneque cpeap (M3buiTouHoe) 0.490 MMa
Operating {gauge) pressure of fluid ! MPa
1 PacuetHoe pasnenue cpeapl (BHyTpeHHee) 1560 MnNa
Design pressure of fluid (internal) ! MPa
12 PacuetHoe paenenve cpenpt {HapyxHoe) N Mna
Design pressure of fluid {external) MPa
13 flnoTHOCTE NpK HOMMHaNLHOM paboyeil Temnepatype 9985 Kr/m3
Density at nominal operating temperature ! kg/m3
14 BA3KOCTL NPpY HOMMHaNLHOM paboueil TemnepaType 1002 cN3
Viscosity at nominal operating temperature ’ cP
15 TennonposoAHOCTL NPM HOMKHaNBLHOI paboueii TemnepaType 05151 KKan/(y*m*C)
Thermal conductivity at nominal operating temperature ! keal/(h*m*C)
16 TennoemxocTb npu HoMUHANLHOM pabouel Temnepatype 1.00 Kran/(kr* C)
Specific heat at nominal operating temperature ! kcal/{kg* C)
17 CBeaeHua 0 BOIMOXKHOMN NOIMMEPUIALINY, KPUCTANN3ALMM 0 o
Information on potential polymerization, crystallization
KopposuoHHbie, B3pbIBON0XKAPOONACcHbIE M TOKCHUHbIE CBOWCTBA Cpes,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 BbI3bIBAET MEKKPUCTANANTHYIO KOPPO3UIO Het
It causes intercrystalline corrosion no
19 NapumnanbHoe pasaexune H2S : MnNa
H2S partial pressure MPa
20 Knacc onacHoctn pabouess cpegp )
Fluid hazard class
" NAK 8 Bo3ayxe paboueit 30HbI : mr/m3
MAC in the working zone air mg/m3
22 MoxapoonacHocTb cpeapt HeT
Fluid fire hazard no
% g 23 B3pblBOONACHOCTL CPeap! Her
TEZ Fluid explosion hazard no
[e]

Npumeuanus Kk pasgeny "Xapakrepuctuka paboueit cpeap”
Notes to Section "Process Fluid Characteristics"

%

o g § Bce Gr3MKO-xMMUYECKME CBOCTBA CPeabl yKasaHb! npu Temnepatype 20 rpaa.

';vf ‘1:, All physical and chemical properties of fluid are specified at a temperature of 20 degrees.

= &

g o

g .ZEI \\g JNuer

< o

g £ Page

2 &N 16017-43/6-000-TX-002.0/1.X-169 B
Ham. Kon.yu Juer Ne aok. Noan. fara 12
Rev, N.count. Piﬁi Doc.Ne Signed by Date

dopmart A4 /S

ize A4




3 Xapakrepucruka paboueit cpeab! (npogonkenue)
Process Fluid Characteristics (Cont'd)
Ne Haumenosaumne napamerpa 3KaueHne EA. n3m.
Parameter Description Value Un.of Meas.
1 Nonxoe HanmeHoBaHve paboueli cpesipl Ha BbIXxOAE U3 060pYAOBaHMA 1%-Hblit pacTsop TpuHaTpuiidochaTa
Full name of process fluid at equipment outlet 1% trisodium phosphate solution
o [CocTas (mace. %) Na3PO4 - 1, H20 - 99
Composition (mass %)
3 ®asoBoe cOCTOAHME UAKOCTH
Phase state liquid
DUUKO-XMMUYECKME CBOWCTBA
Physical and Chemical Properties
4 Pacxopn maccosbii ) Afd
Mass flow rate I/h
MonekynapHas macca Kr/KMONb
5 . 18.0
Molecular weight kg/kmol
6 Mawcumanbhan pabodan Temriepatypa 0 oc
Maximum operating temperature
7 MuHumansHas pabouas Temneparypa 10 o
Minimum operating temperature
8 HomunanbHan pabouas Temneparypa 30 o
Nominal operating temperature
9 PaC‘:IETHaﬂ Temneparypa 104 o
Design temperature
10 Pabouee aasnenue cpeasl (M3bbiTouHoe) Onpegensetca Nocrauykom Mfta
Operating (gauge) pressure of fluid Tobe determined by Vendor MPa
1 PacueTHoe paasnenue cpeppl (BHYTpeHHee) Onpegennetca Mocrasuyom MMa
Design pressure of fluid (internal) To be determined by Vendor MPa
12 PacyetHoe fasnexme cpedbl (HapyxHoe) } MMa
Design pressure of fluid {(external) MPa
13 NnoTHOCTL NPy HOMMHaNBHOI pabouel TemnepaType 9985 Kr/m3
Density at nominal operating temperature ! kg/m3
14 BA3KOCTL ipM HOMWHanbHOM paboueit Temnepatype 1002 cns
Viscosity at nominal operating temperature ’ cP
15 TennonposoAHOCTL NPK HOMWHANLHON paboyeit TemnepaType 0,5151 kKan/{u*m*C)
Thermal conductivity at nominal operating temperature ’ kcal/{h*m*C)
16 TennoemKxocTs Npy HOMWHaNLHOIM pabouel TemnepaTtype 1.00 KKan/(kr* C)
Specific heat at nominal operating temperature ! kcal/(kg* C)
17 Cseaenvia 0 BO3MOXKHOM NOSMMEPU3ALUKN, KPUCTRAU3ALIMKU 0 o
Information on potential polymerization, crystallization
Koppo3uoHHbie, B3pbIBONOXKAaPOONacHbIE 1 TOKCUUHbIE CBOHCTBA Cpej,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
BbI3biBaeT MEXKPUCTANNUTHYIO KOPPO3MNIO Her
18 It causes intercrystalline corrosion no
19 NapumansHoe pasnerune H2S } Mna
H2S partial pressure MPa
Knacc onacHocTv paboueit cpeab:
20 . R
Fluid hazard class
21 NAK 8 Bo3gyxe paboueit 30HbI ) mr/m3
MAC in the working zone air mg/m3
22 MoxapoonacHocTs cpeapl Het
Fluid fire hazard no
ES B3pbiBOONACHOCTH Cpeab! Het
& 23 . .
z Fluid explosion hazard no
b3
&
\ Npumevarns x paspeny "Xapakrepuctuka pabouelt cpeab!”
\ Notes to Section "Process Fluid Characteristics"
g2 §
2 O
= 3 §
N
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3 Xapakrepuctuka pa6oueii cpepbt (npogonkenne)
Process Fluid Characteristics (Cont'd)
Ne H 0BaHKe nap Tpa 3HaueHune Eg. n3m.
" Parameter Description Value Un.of Meas.
1 Nontoe Hanmenosanve paboueit cpeapl Ha Bbixoae U3 obopyaoBaHMa "3AMMuHOKC"
Full name of process fluid at equipment outlet "Eliminoks"
2 Cocras (macc. %) BoaHbit pacteop Kapborngpasmaa
Composition {(mass %) Water solution of carbohydrazide
3 dasooe cocTosHue HUAKOCT
Phase state liquid
PU3MKO-XMMHUYECKME CBONCTBA
Physical and Chemical Properties
4 Pacxon mMaccosbin CM. NpUmey. Kr/u
Mass flow rate See Note kg!h
5 MonerynapHas macca R Kr/KMONb
Molecular weight kg/kmol
6 Maxcrmanbhan pabouan Temnepatypa ) o
Maximum operating temperature
7 MunumansHan pabouas Temnepatypa ) oc
Minimum operating temperature
3 HomunanbHana pabouan Temneparypa 10 oc
Nominal operating temperature
9 PacyeTtHan Temnepatypa B o
Design temperature
10 Pabouee aasnenue cpeabl (M36biTouHoe) Onpegensercs NacTasiykom Mia
Operating (gauge) pressure of fluid To be determined by Vendor MPa
11 Pac4eTHOe fasneHue cpeabl (BHyTpeHHee) Onpepennerca Nocrasukom MMa
Design pressure of fluid (internal) To be determined by Vendor MPa
12 PacuetHoe pasneHue cpeabl (HapyxHoe) } MMa
Design pressure of fluid (external) MPa
13 MnotHocTb Npy Temneparype 20 °C 10200 Kr/m3
Density at a temperature of 20 °C ! kg/m3
14 Brskocts npu Temneparype 15.6 °C 30 cn3
Viscosity at a temperature of 15.6 °C ! cP
15 TennonpoBoaHOCTL NPM HOMMKA/ILHON paboueit TemnepaType _ KKan/(u*m*C)
Thermal conductivity at nominal operating temperature kcal/(h*m*C)
16 TennoemKoCTb P HoMUHANLHOK pabouei Temnepatype ) KKan/(kr* C)
Specific heat at nominal operating temperature keal/(kg* C)
17 CBepieHns 0 BOIMOXHON NOAMMEPU3ALMM, KPUCTANM3ALIMK - o
Information on potential polymerization, crystallization
KopposuouHbie, B3pbiBON0KaPOONACHbIE M TOKCHUHbIE CBOHCTBA Cpeg,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 Bbi3blBaeT MEXKPUCTANIUTHYIO KOPPO3UIO HeT
It causes intercrystalline corrosion no
19 NapuwnanbHoe pasnexne H2S N MnNa
H2S partial pressure MPa
20 Knacc onacHoctn paboueit cpegb 4
Fluid hazard class
2 NAOK 8 Bo3ayxe paboueit 30HbI ) mr/m3
MAC in the working zone air mg/m3
22 MoxapoonacHoCcTb cpeabt Her
Fluid fire hazard no
% 2 23 B3pbIBOONACHOCTL Cpeapt Her
Tz Fluid explosion hazard no
g
3 2
B‘f\ Npumeuanna k paspeny "Xapakrepucivka paboyeis cpeap:”
AN Notes to Section "Process Fluid Characteristics"
g 2 % n. 4. Pacxoz onpeaenaet NOCTaBLUMK peareHTa "IUMUHOKC” Ha OCHOBAHMM Ka4ecTsa leMMHePaIu30BarHON BOAb! U UTaTENbHOM KOTAOBOM BOAbI.
5 f‘é \ it. 4. The flowrate shall be determined by chemical "Eliminoks” Vendor based on the quality of demineralsed water and boiler feed water.
TR
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3 Xapaxkrepucruka pabouei cpeapt (npogomxenue)
Process Fluid Characteristics {Cont'd)

No H OBaH} p Tpa 3HaueHue En. uam.
Parameter Description Value Un.of Meas.
1 NonHoe HaumeHoBaHue paboueil cpeab Ha Bxoge B obopygosaxmne 40-46 % pacTBOp HaTPHEBOM Wenoun
Full name of process fluid at equipment inlet 40-46 % caustic soda solution
p  |Cocras (macc. %) NaOH - 40+46; H20 - 5460
Composition (mass %)
3 dasoBoe cocToAHUe MUAKOCTb
Phase state liquid
DUUKO-XUMUYECKUE CBOWCTBA
Physical and Chemical Properties
4 Pacxon maccossii 1m3/u /2,53 M3
Mass flow rate 1m3/h /2,53 m3
5 MonexynapHasa macca ) Kr/kMOAb
Molecular weight kg/kmol
6 MakcumanebHas pabouas remnepatypa ) o
Maximum operating temperature
7 MunumancHas pabouan Temnepatypa . o
Minimum operating temperature
8 HomuHanbHaa pabouas remnepartypa 20 o
Nominal operating temperature
9 Pac?eman Temneparypa 100 oc
Design temperature
10 Pabouee gasnenme cpespl (1sbbitouroe) Onpenensercs flocTasiumkom MnMa
Operating (gauge) pressure of fluid Yo be determined by Vendor MPa
1 PacueTtHoe gaBneHue cpefpl (BHyTPeHHee) Onpepenserea Mocrasuukom MnNa
Design pressure of fluid {internal) To be determined by Vendor MPa
1 PacuetHoe faeaeHme cpeppbl (HapyxHoe) ) Mia
Design pressure of fluid {external) MPa
13 NnoTHoCTL NpY HoMMHaNLHON paboueit TemnepaTtype ~1430:1487 Kr/m3
Density at nominal operating temperature kg/m3
14 BaskocTb npn HomuHanbHOM paboueit Temnepatype ~5a [d]E]
Viscosity at nominal operating temperature cP
15 TenzonpoBOAHOCTL NPY HOMUHANLHOM pabouelt TemnepaType N Kkan/(u*m*C)
Thermal conductivity at nominal operating temperature keal/(h*m*C)
16 TennoemKoCTs Npu HOMMHaNLHOI paboyelt Temnepatype ) kKan/(kr* C)
Specific heat at nominal operating temperature kcal/(kg* C)
17 CeesieHna 0 BOIMOXKHOW NOMMMEPU3ALIMM, KPUCTANN3ALMK 8 o
information on potential polymerization, crystallization
Koppo3uoHHbie, B3pbIBONOXKAPOONACcHbIe M TOKCUMHbIE CBOMCTBA Cpeg,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 BbI3bIBAET MEKKPUCTANNUTHYIO KOPPO3UIO HeTt
it causes intercrystalline corrosion no
19 NapuwanbHoe gaenenue H2S ) MnNa
H2S partial pressure MPa
20 Knacc onacHoct pabouei cpesibl )
Fluid hazard class
21 14K 8 Bo3ayxe paboued 30HbI 05 mr/m3
MAC in the working zone air ! mg/m3
2 MoxapoonacHocTs cpeab) HeT
Fluid fire hazard no
% j 23 B3pbiBOONACHOCTL Cpeapl HeT
Tz Fluid explosion hazard no
Mpumeuanus K pasgeny "Xapakrepuctuka paboueli cpeap”
b\k Notes to Section "Process Fluid Characteristics"
g g \ n.1. Mo FOCT P 55064-2012, TOCT 11078-78.
g‘ % § n.4. B 3HameHaTene yKasaHo OPUEHTUPOBONHOE KoNMYecTso 40-46% PACTBOPA LWEN0YM Ha LeSIOUHME KOTAODB.
g; o § 1. 8, 9. YTOUHAETCA NPK AETaNbHOM NPOEKTUPOBAHNM.
iz it.1. As per GOST R 55064-2012, GOST 11078-78.
it.4. Indicative quantity of 40-46% caustic solution for boiling-out is specified in denominator.
it. 8, 9. To be specified during detailed design.
33
; gl § Jiver
w 2 Page
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3 Xapakrepucruka paboueit cpeapt {npogomkeHue)
Process Fluid Characteristics (Cont'd)
No Haumenosanne napamerpa 3HaueHue Ea. u3m,
h Parameter Description Value Un.of Meas.
1 TNMonHoe HaumeHoBaHue pabouelt cpeap! Ha BXoae 8 060pya08aHNe Hatpua ruapookcng teepabiii
Full name of process fluid at equipment inlet Solid sodium hydroxide
2 Cocras (.M-acc. %) NaOH - 98
Composition (mass %)
3 dazosoe cocrofarue Teepaan uewlyMposarHas macca no FOCT P 55064-
Phase state 2012 / Solid flakes as per GOST R 55064-2012
DU3UKO-XUMHUYECKHE CBONCTBA
Physical and Chemical Properties
4 Pacxog maccoBbii 1,45 T
Mass flow rate t
s MonekynapHan macca 40,0 Kr/KMons
Molecular weight ! kg/kmol
6 MaxcumanbHan paboyan Temneparypa ) o
Maximum operating temperature
7 MuHumanshan paboyas Temnepatypa ) oc
Minimum operating temperature
3 HomuHansHaa pabouan Temneparypa ) o
Nominal operating temperature
9 PacyeTtHan TemnepaTtypa : o
Design temperature
10 Pabouee paenexue cpeppl {M3bbiTouHoe) A MnNa
Operating (gauge) pressure of fluid MPa
1 PacuetHoe aaenenve cpedbi (BHyTpeHHee) ] Mfla
Design pressure of fluid {internal) MPa
12 PacueTHoe faBneHue cpeabt (HapykHoe) ) Mfta
Design pressure of fluid {external) MPa
13 NnorHocTe Npy HoMUHaNLHOM paboueit Temnepatype . Kr/m3
Density at nominal operating temperature kg/m3
14 BA3KOCTb NpU HOMUHANLHOM pabouel TemnepaType ) cNs
Viscosity at nominal operating temperature cP
15 TennonpoBOAHOCTL NPU HOMUHANBHOI paboueli Temnepatype N KKan/(u*m*C)
Thermal conductivity at nominal operating temperature kcal/(h*m*C)
16 TennoemKkoCTb Npu HOMWUHaNbHOI paboyeis Temnepatype B Kran/{kr* C)
Specific heat at nominal operating temperature keal/(kg* C)
17 CBeaieHuA 0 BO3MOXXHOM NONMMEPU3aLIMK, KPUCTM3aLMK ] o
Information on potential polymerization, crystallization
Koppo3uoHHbie, B3pbIBONOXKAPOONacHbIe M TOKCUUHbIE CBOMCTBA Cpesa
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 Bbl3bIBaET MEXKPUCTANIMTHYIO KOPPO3MIO Her
It causes intercrystalline corrosion no
19 NapupansHoe aasnenune H2S ) MnNa
H2S partial pressure MpPa
Knacc onacHoctu paboue cpeap!
20 i 2
Fluid hazard class
21 MK 8 Bo3gyxe paboye 30Hb! 05 mr/m3
MAC in the working zone air ' mg/m3
2 MoxapoonacHocTb cpeapbl Her
Fluid fire hazard no
E B3pbIBOONACHOCTL Cpeapbl Het
8 23 i .
& Fluid explosion hazard no
=
2
\ Npumedanus k pasgeny "Xapaktepucruka paboueit cpeas!”
\: Notes to Section "Process Fluid Characteristics”
L § n.4. YKa3aHO OpueHTUPOBOUHOE noTpebnexme TBePAOH 1We0UM ANs NPOBEAGHUA OAHOKPATHOTO NPEANYCKOBOTO LeNoYEHUA KOTNOBOTO 060PYAOBaHMA.
E ; . it.A. Indicative consumption of solid caustic is specified for single pre-start equipment boiling out.
?, EI § Jiner
< o
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3 Xapaxktepuctuka pa6oueit cpegbt (okoHuaHue)
Process Fluid Characteristics {End)

Ne HaumenoBaHue napamerpa 3HayeHue Ea. uam.
Parameter Description Value Un.of Meas.
1 MonHoe HanmeHoBaHue paboueii cpessl Ha Bxoae B 060pyA0BaHMe PeareHT 4na KOpPeKTPoBKHM pH
Full name of process fluid at equipment inlet chemical for pH adjustment
2 Cocras (macc. %) Y«asbtBaet [TocTaBuimk
Composition {mass %) to be specified by Vendor
3 ®azosoe coctoaHme Onpepenset Nocraswux
Phase state to be defined by Vendor
®U3nKO-XMMHUIECKKE CBOACTBA
Physical and Chemical Properties
4 Pacxop, MaccosbIi Onpegenner NocTasiyuk T
Mass flow rate to be defined by Vendor t
5 MoneKynn pHaAa macca Onpegenset Noctasuuk Kr/ KMONb
Molecular weight to be defined by Vendor kg/kmol
6 MakcumansHan paboyan Temnepatypa i o
Maximum operating temperature
g MutumansHas pabouas Temnepatypa ) o
Minimum operating temperature
8 HomunanbHaa pabouan Temneparypa 100 oc
Nominal operating temperature ’
9 PacueTHasn Temneparypa ) oc
Design temperature
10 Pabouee nasneHue cpeap! (sbsitouroe) Onpepenser MocTasuwk MMa
Operating (gauge) pressure of fluid to be defined by Vendor MPa
11 PacuetHoe pasnetne cpeasl (BHyTpeHHee) Onpegenser Nocrasuk Mna
Design pressure of fluid (internal) to be defined by Vendor MPa
12 PacueTHoe nasnenve cpegpl (HapykHoe) . Mila
Design pressure of fluid (external) MPa
13 NnotHocTb Npu HoMMHaNLHOI paboueli Temnepatype Onpegenser NocTasuuk Kr/m3
Density at nominal operating temperature to be defined by Vendor kg/m3
14 BA3KOCTb NpK HOMUHaNLHOM pabouelt Temnepatype Onpepennet NocTasuink cM3
Viscosity at nominal operating temperature to be defined by Vendor cP
15 TennonpoBoAHOCTb NPU HOMMHA/NLHOMN pabouelt Temnepartype Onpegenser Mocrasiuk KKan/(y*m*C)
Thermal conductivity at nominal operating temperature to be defined by Vendor kcal/(h*m*C)
16 TennoemKocTb npu HOMKHaNLHOI pabodel Temnepatype Onpegenset NocTasuk Kean/(kr* C)
Specific heat at nominal operating temperature to be defined by Vendor keal/{kg* €)
17 Cee.qenm 0 BO3MOYKHOMN NOAUMEPU3aLMK, KpUcTanusaumm Onpegenser Nocraswmk oc
Information on potential polymerization, crystallization to be defined by Vendor
Koppo3uoHHbie, B3ppiBONOXKapoONacHbIe K TOKCMUHbIE CBONHCTBa Cpep,
Corrosion, Explosion and Fire Hazard and Toxic Properties of Fluids
18 BbI3blBaET MEXKPUCTANUTHYIO KOPPO3UIO Onpegennet Nocrasiumk
It causes intercrystalline corrosion to be defined by Vendor
19 NapumansbHoe paenexune H2S A MnMa
H2S partial pressure MPa
20 Knacc onacHocTu pabouei cpeabt Onpeaenser Mocrasiyuk
Fluid hazard class to be defined by Vendor
21 NAK B BO3nyxe paboueis 30HbI Onpegenner Nocrasuk mr/m3
MAC in the working zone air to be defined by Vendor mg/m3
22 NoxapoonacHocTe cpeabl HeT
Fluid fire hazard no
% 2 23 B3pbiBOONACHOCTL Cpeabi Het
3 Fluid explosion hazard no

Npumeuanna K pasaeny "Xapakrepuciuka paboueit cpeas!”
Notes to Section "Process Fluid Characteristics"

e 2 § n.4. Pacxof, W KOHLEHTPaLuio onpeaenset MOCTaByiK peareHTa Ha GCHOBAHUM KavecTea AESMWHEDPANU30BAHHON 1 NUTaTeNbHOI KOTNOBOI BOARI.

Sf g > n.20. PeareHT A1 KOPPEKTUPOBKY PH AOMKEH BbiTh HEB3PLIBONOKEPOONACHDIM, HENETY NIt NPK XpaHeHnu. Knacc onacHoCTH peareHTa He Bbilue 4-ro

o Kknacca.

= & it.4. The flowrate and concentration shall be determined by chemical Vendor based on the quality of demineralsed water and boiler feed water.

§ it.20. Chemical for pH adjustment shall be inexplosive and non fire hazardous, involatile during storage. Hazard class of the chemical is not above class 4.

Te

Q %

; %J § Jincr
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4 Komnnekr nocrasku

765 N\ AL

Scope of Supply
No H P Tpa 3Ha4eHne
Parameter Description Value
MuHuManbHbiz 06bEM NOCTaBKK AOKEH COOTBETCTBOBATL TABAKMLE HIKE, HO HE OrpaHHUMBaTLCA YKA3ZHHLIMKM INeMEHTAMM
Minimum delivery scope shall conform to the below table, but be not limited to the specified elements
1 O6opynosaxue Ha eguHol pame [a
Skid-mounted equipment package yes
3 Hacoc A3, 10 wr.
Pump yes, 10 pcs.
3 dnexrpogsurarens Aa
Electric motor yes
4 TMepemelmsaloutee ycTpoiicteo (Tun onpepaenset NocTasiLyK) aa
Mixer/agitator (the type is determined by Vendor) yes
¢ dyHpameHTHaA pama A3
Sole bed frame yes
6 NopacH pna c60pa NPO/INBa C APEHEKHBIM WTYLLEPOM A3
Spill containment tray with drain nozzle yes
- JlecTHMub! M Nnowaaku o6CayMBaHUA Het
Ladders and service platforms no
8 KonoHka ypoBHemepHas Onpeaenset MocTaBumK
Level bridle to be defined by Vendor
9 YKa3atens ypoBHA NPAMOTO TUNa (MarHnTHbIN) Onpeaenset MNocrasiumk
Direct-type level gauge (magnetic) to be defined by Vendor
10 YKazatens ypoBHA NPAMOTO TMNa (CreKnAHHbIN) HeT
Direct-type level gauge (glass) no
11 MpegoxpaHuTenbHbif KnanaM Onpepnenser MocTaswmk
Safety valve to be defined by Vendor
12 fepexnovaiouiee yCTPOUCTBO K NPeAOXPaHUTENbHDI KaNaHaM HeT
Switching device for safety valve no
13 Tpy6onposoael, utuHru 1 apmatypa Aa
Pipeline, fittings and vaives yes
14 Cucrema oborpesa 1 Heobxoaumoe 060pyAOBaHIUE ANA CUCTeMbI 06OrpeBa wer
Heating system and equipment required for the heating system
15 BxoaHOM dunbTp (c 06orpesom npu HeobxoanmocTH) Aa
Inlet filter (heated, if required) yes
16 O6paTHbIiA KnanaH Ha CTOPOHE HarHeTaHUA Onpepenset MocTaswmk
Check valve at discharge to be defined by Vendor
17 Cucrema crnammBanus nyabcaumit Onpepensert Mocrasumk
Surge control system to be defined by Vendor
18 TennoBas U3onaums HeT
Heat insulation no
19 [leTany ana Kpennesua TennoBoM U30NALUK HeT
Parts for fixing of heat insulation no
CreunanbHbie RPUCNOCO6AEHNA U MHCTDYMEHTLI, HEOBXOAUMBIE A/ CEOPKM, MOHTaNa U KOHTPOJIA 3TUX
20 |onepauuii (npu HeobxoanmocTn) Aa
Special devices and tools that are required for assembly, installation and monitoring of these works (if required) ves
2 KOMNAEKT OTBETHBIX aHLEB, KPENEXHbIe U3AENNA, IPOKNAAKN na
Set of counter flanges, fasteners, gaskets yes
Komnnekt 3anacibix YacTeit Ha NepUOA NyCKa 1 NEPMOA, MeXpPeMOHTHOro npobera (nepeueHs 3T
2 o npefocTasnneTca NocTaBuwyKom 8 06beME TEXHUKO-ROMMEPUYECKOTO NPEANIOKERNS U B 0BA3ATENLHOM nopsake a
g H 22  |cornacosbigaeTcs co cnymbamu 3akasumka) Aes
2 éi Set of spare parts for startup and run between repairs (the list of spare parts is to be submitted by Vendor within ¥
s = the scope of technical and commercial proposal and it must be obligatorily agreed upon with Client's services)
P g MNpumeuanua Kk pasgeny "Kominaext nocraskm"
§ % Notes to Section "Scope of Supply"
g ®
fg( ;-:I n. 4. MepemetunBalowlee yCTPOMCTBO NOCTaBARETCA C INEKTPOABUTATENEM U PeAYKTOPOM 1 A0MKHO cooTBeTCTBOBaTL FOCT 20680-2002.

n. 7. [lo/KHbI OTCYTCTBOBaTL 06CAYKUBAEMBIE Y3/1bi BbllLE YPOBHA 1800 MM OT nona.
it.4. Mixer/agitator shall be delivered with electric motor and gear and shall conform to GOST 20680-2002.
it. 7.There shall be no served units that are placed at elev. above 1800 mm from the floor.

gz

o £ Nucr
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4 Komnnekr nocraBku (npogomxenue)

Scope of Supply (Cont'd)
No H p pa 3HavueHue
- Parameter Description Value
Mpubopbl KUMKMA 1 060pynosanme:
Instrumentation and Equipment:
23 MaHoMeTp Ha AMHUM HarHeTaHnA (MeCTHbIN npubop) Onpepensiet NocTaBwmk
Pressure gauge in discharge line (local) to be defined by Vendor
" Jatuuk [aBNEeHUA HA HarHeTaHum Onpepenner MocTaswyk
Pressure instrument at discharge to be defined by Vendor
2% [AaT4UKK KOHTPONS TEMNEPATYPbi NOAWMIHUKOB 060PYAOBaHKA Onpepenset MNocraswmk
Equipment bearings temperature transducers to be defined by Vendor
2% BaTUyKN KOHTPONA TeMNepaTypbl NOAWMNHNKOB ABUraTens Onpegensier Nocrasumk
Motor bearing temperature transducers to be defined by Vendor
97 JlononHuTeibHbie CPEACTBA KOHTPONA U 6E30NACHOCTU Onpepgenser Mocrasumk
Additional safety and monitoring devices to be defined by Vendor
28 HaTauku subpauumn Onpepgenset NocTasiumk
Vibration transducers to be defined by Vendor
29 JaTunkn BUGDOMOHUTOPHHTA Onpegenner Nocrasmk
Vibration monitoring transducers to be defined by Vendor
30 TepmomeTp (mecTHbIH npnbop) Onpegenser MNocrasuwmk
Temperature gauge (local instrument) to be defined by Vendor
31 InekTpooboreBaembie KOXyXM 060pYA0BaHMA KNI HeTt
Electrically heat traced instrumentation enclosures no
2 CoepuHuTeNbHBIE KOPOBKM CUrHANOB OT 06OpYAOBaHMa KUI na
Instrumentation signals junction boxes yes
33 CoepunntensHble kabenu or NPpUBOPOB A0 KNEMMHbIX KOPOGOK na
Connection cables from instruments to terminal boxes yes
34 MectHaa naHenb ynpasneHma HeT
Local control panel no
35 KabenbHble BBOAYI ¥ CaNbHUKN na
Cable entries and glands yes
36 YposHemep Onpepennaer Nocrasuwmk
Level gage to be defined by Vendor
AnexTpoobopysoBanme
Electric Equipment
37 KabenbHble BBOALI ANnA 6pOHMPOBAHHOTO Kabens Aa
Cable entry devices for armoured cable yes
38 3aKuUMbl 3aWMTHOTO 3a3emnienua no FOCT 21130-75 na
Protective earth terminals as per GOST 21130-75 yes
BAOKYMEHTb! M yCAyru:
Documents and Services:
39 HepTexu 1 [OKYMEHTDI, BKAOYAA TEXHUUECKMIT NACTOPT M PYKOBOACTBO (MHCTPYKLMA) N0 SKCNAYyaTaLumMu na
Drawings and documents, including technical passport and operation manual {instructions) yes
0 PaspewnTenbHan JOKYMeHTaLuA aa
Permits, licenses, approvals yes
21 Oxpacka 1 3atumTa NOBEPXHOCTU JiE]
Painting and surface protection yes
o KoncepBauma Aa
Preservation yes
43 Ynak.oaxa Aa
o Packing yes
£
s ; a4 Maplfmposka na
: = Marking yes
3 & 45 AKTbI MCnbITaruit Ha 3aBoge-¥3roTosutene Aa
Certificates of testing at manufacturing plant yes
FapaHTUM U3rOTOBUTENA NO KOHTPAKTY na
3\ a6 Manufacturer’s guarantees as per the Contract yes
\
g £ ‘{ Mpumevanna Kk pazgeny "Komnnexr nocrasku"
;( E KQ Notes to Section "Scope of Supply"
§ ; \ [lna emkocTen E-7, E-8, E-9 MOCTaBILMK SOMKEH BKAIOYUTL B KOMNAGKT NOCTABKN wryuepel ANA ApeHaxa, BO3AYWHNKa, Nepenrsa C OTBETHbIMK GAarLaMKu
no NOCT 33259-2015.
% For Tanks E-7, E-8, E-9, Vendor shall include nozzles for draining, vent, overflow with counter flanges as per GOST 33259-2015 into delivery scope.
RN
HE \ Jiucr
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5 Cxema y3na

Unit Diagram
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Flow diagram of chemical supply for pH adjustment to be precised by Vendor depending on the selected chemical.

1. Cxemy nopiaum pearexTa g)1s KOPPEKTMPOBKM PH yTouHsAeT MNoCTaBILMK B 3aBUCUMOCTY OT BbIGPaHHOrO pearewTa.
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6 Tpebosanus K 3neKTPONPUBOAY M 21eKTPOOGOPYAOBAHNIO
Requirements to Electric Drive and Electric Equipment
No H p Tpa 3Hayenue EA. u3m,
" Parameter Description Value Un.of Meas.
y  |Mlosnuun oBopyaosanus H-1A/B; H-2A/B/C; H-3A/B; H-4A/B
Equipment tag no.
2 Konunuecrso 10 (sKnrovasn wr.
Number peseps)/(incl. standby) pcs.
XapaKrepuCTUKK aneKTpoaBuratenn
Electric Drive Characteristics
3 Tun ACUHXPOHHbIN
Type asynchronous
4 HomuHanbHas mouwHocTb 0.25 KBT
Rated power kW
N Morpebaseman mowHOCTL KBY
Consumed power kW
6 HomuHanbHoe Hanpskerue 380 £10% B
Rated voltage \';
7 Yacrota cetn 5040,4% fy
Network frequency Hz
8 basbl 3
Phases
9 Crenenb sawmTbl, obecrieunsaemas obonouroii (kog iP) He Hmke IP 44
Enclosure protection degree (IP Code) IP 44 and higher
10 Knumarnueckoe ucnoaxenue no FOCT 15150-69 va
Climatic design as per GOST 15150-69
1 MapxupoBKa no B3pbiBo3aLmTe )
Explosion protection marking
" Mecto pacnonoxenua BHYTPY NOMELLEHNA
Location indoor
13 Knace |-Aaonﬂu,uu F
Insulation class
14 KO/IM4eCTBO MyCKOB NOA, HArpy3KOoi: B XON0AHOM COCTOAHUM 3
Number of loaded starts: cold start
Konuuecrso nyckos nog, Harpy3Koi: B ropaYEm COCTORHUM
15 2
Number of loaded starts: hot start
1 3a3eMNIAIOULUE 33KUMDI: KONMYECTBO, MECTO PaCrONIOKEHNS: (CM. npUMeNaHie) 2 wr.
Earthing terminals: quantity, ocation (see Note) pcs.
17 Camosanyck anekrpogsurarens na
Electric drive self-starting yes
18 Hanmuue TemnepaTypHoi 3auuTb 06MOTKM CTaTopa onpeaenseT NOCTaBLMK
Temperature protection of stator winding to be defined by Vendor
19 Tun gatunka TemnepaTypHOW 3aWuTbl OBMOTKM cTaTopa onpeaenneT NOCTaBWMK
Type of winding stator temperature protection transducer to be defined by Vendor
20 Hanunuue aHTMKOHAGHCaTHOrO 060rpesa anexTpoABUraTens Her
Anticondensation heating of electric drive no
2n HanpsxkeHue nuTannR aHTUKOHAEHCATHOTO 060rpesa KOPOBKM ANEKTPOABHIATENS, KOAMYECTBO das ) B
Power supply voltage for anticondensation heating of electric motor box, number of phases Vv
KaGenbtibie npucoeaunenus
Cable Connections
92 KabenbHblit BBOA, ANnA CMAOBOTO BPOHUPOBAHHOIO Kabens 1 wr.
Cable entry for armoured power cable pcs.
23 Crenenb 3atuursl KabensHoOro 88oaa He Hwxke |P 54
Protection degree of cable entry iP 54 and higher
24 Mapkumposka no B3peiBo3almuTe kabeAbROTo BBOAA .
" Explosion protection marking of cable entry
z 2% Tun U ceuyenne notu,sop,umoro .Ka6elm / sHewHmui p,uavmeTp xabens BBLWBHI{A)-LS
; Type and crossection of the laid cable / cable outer diameter
2 2% KabenbHeil BBOS, ANA KOHTPONLHOTO BPOHMPOBAHHOTO Kabens 1 wr.
Cable entry for armoured control cable pcs.
S{? fMpumeuanna k pasaeny "Tpe6osaHNUA K 3NEKTPONPUBOAY W SNEKTPOOGOPYACBaHMIO"
© § Notes to Section "Requirements to Electric Drive and Electric Equipment”
g \% n. 4, 5. Onpepenset NOCTaBLUUK,
g & \\§ f1. 16. OAnH-BHYTPY KOPOBKHM BbIBOROB, N0 OAHOMY - CHAPYXKK Ha KaGeIbHOM BBOAE 1 Ha KOPMYCe ABUIaTENs.
it. 4, 5. to be defined by Vendor
\ it.16. One - inside of terminal box, one - on the outside of cable entry device and motor casing.
is
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6 TpeboBaus K aneKTPONPHBOARY K anekTpoobopysoBaHKIo (npogomkenue)
Requirements to Electric Drive and Electric Equipment (Cont'd)
Ne H p Tpa 3HayeHue Ea. uam.
- Parameter Description Value Un.of Meas.
27 CreneHb 3awmtsl KabenbHoro ssoga He Hmke IP 55
Protection degree of cable entry IP 55 and higher
28 Mapkuposka no 83pbiBo3awmTe KabenbHOro BBOAA
Explosion protection marking of cable entry
Tun v ceyeHmne noaBoANMOro Kabena / BHewWwHwii avamerp Kabens
29 ABomIMOTo / ArameTp KBEBHr(A)-LS
Type and crossection of the laid cable / cable outer diameter
30 KabenbHbliit BBOA, /i cn0BOro BPOHUPOBAHHOTO KABEASA AR AHTMKOHAEHCATHOTO oborpesa wr.
Cable entry for armoured power cable for anticondensation heating pcs.
3 Creneusb 3awuTel KabenbHoro BBoAa
Protection degree of cable entry
32 Mapkuposka no e3pbiBosatumte KabeabHOro BBOAE
Explosion protection marking of cable entry
33 Tnn 1 ceveHme NOABOAMMOTO Kabens / BHeWw Wit Auamerp kabens
Type and crossection of the laid cable / cable cuter diameter
Tpumedanus k paspeny "Tpe6oBaHusA K 3/1EKTPONPUBOAY U SNEKTPOOBOPYACBAHUID”
Notes to Section "Requirements to Electric Drive and Electric Equipment"
; Tpebosanus K fokymeHTaumm Nocrablumka
: Requirements to Vendor's Documentation
8
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7 Tpe6oBanun K KUMnA
Instrumentation Requirements

1. Mopnenm, sbibpantbix npuBopos, cnocobbi BLINOAHEHMA NOAKMONEHMH K NpoLecty, 3/IEKTPUHECKUX NOAKNIOYEHNIA A0MKHBI COOTBETCTBOBATL « TUIOBbIM

TEXHUUECKUM YCIOBUAM MO NPOEKTUPOBAHMIO YacTu ATX 1 Ha cpegcraa KUTMuA ana o6vexktos OAO «Cnashedrb-AHOC» ot 30 cenTabps 2015r {cm.
npunoxenme Nel).

Models of the selected instruments, methods of process process connections and electrical connections shall comply with «Typical Specifications for Design
of Process Automation and for Instrumentation for OJSC «Slavneft-YANOS» Facilities» od September 30, 2015 (see Attachment Ne1).

2. KicnonHeHue AaTYMKOB A0/MKHO o6ecneunsaTs H3AEXKHYIO 3314UTY OT Mblny 1 Bharn. CTeneHb 3auTbl He MmeHee |P 54,

O6opyaosatne KAN gonkHo 6biTe paboTocnocobHbM B AvanasoHe Temnepatyp OKpyxalowei cpeabl ot -40 40 +65 °C(c yuetom Harpesa Bo3fyxa OT
TEXHOJIOrUYECKOTO 060pYyA0BaHUA)

Design of transmitters and transducers shall ensure reliable protection against dust and moisture. Protection rating is at least IP 54.

Instrumentation shall be operable within ambient temperature range of -40 to +65 °C {with allowance for air heating by the heat that is released by process
equipment)

3. B KOMNEKT NOCTaBKK HEOGXOANMO BKAIOUUTD CXEMbI 3/IEKTPUMECKUX COBANHEHMIA NOCTABNREMOFO 3nexTpuieckoro 060pyaosaHna 1 npubopos KUM u A.
The scope of supply shall inciude electric circuit diagrams for the supplied electrical equipment and instrumentation.

4.Bce cpencTBa uamepenuii {CH), NocTaBnsemble KOMINBKTHO, BA0MKHBI BbITh YTBEDKAEHHDIX TUMOB, BHECEHbI B I ocpeecTp CU PO, umeTsb CBUAETENLCTBO O
NepBMIHON NOBEPKE M METPOADTMYECKOE OBECNeYeHNe AanbHellLeil SKCMYaTaLMM Ha Teppuvopuy PO. CU Ao/mKHBI NOCTABAATLES ¢ 06R3aTENbHBIM
KOMN/IEKTOM [OKYMEHTOB, 8 KOTOPbII BXOAAT B TOM YMC/IE: TACNOPT 33BOA3-U3FOTOBUTENA, WHCTPYKLMA MO 3KCAAyaTaumuu (Ha pycckom Asbike),
CBUARTE/NLCTBO O NEPBMIHOI NOBEPKE,CBUALTENLCTBO 06 YTBEPHACHUN TUNIE CPEACTE M3MEDEHMIT (C Npunoxenvem), Bbiaartoe GegepansHbim
AreHTCTBOM NO TeXHWHECKOMY PErYIMPOBARMIO U MeTPOSIoTM PO. A Takke CepTUdNKaThI COOTBETCTBMA TPeGOBaHWAM TEXHUMECKOrO pernamenta
TamoreHHoro cowsa TP TC 012/2011, TP TC 004/2011, TP TC 020/2011, TP TC 032/2013 B 3aBUCUMOCTH OT THNa obopyaosanmus KUMuA.

All measuring instruments, delivered in complete sets, shall be of the approved types, included into State Registry of Measuring Instruments of the RF, and
shall have primary calibration certificate and metrological guarantee of further operation in the territory of the RF.

Measuring instruments shall be delivered with compulsory set of documents that include: Manufacturer’s passport, operation manual {in Russian),
calibration certificate, Measuring Instrument Type Approval Certificate (with Appendix), issued by RF Federal Agency for Technical Regulation and
Metrology, as well as Certificates of Conformity with the requirements of Customs Union Technical Regulations CU TR 012/2011, CU TR 004/2011, CU TR
020/2011, CU TR 032/2013 depending on the type of instrumentation equipment.

primary

5. B o6bem nocraskv A0/MKHO GbiTb BRNOYEHO Creaytoee 060pyoBaHue:
- AaTumm, KNANaHb! KOMRNEKTHO C KABE/bHbIMY BBOAAMN M3 HUKEMPOBAHHON NaTyHW NOA BPOHUPOBAHHbIN Kabens;
- MoHTaxHbIe IPUCNOCOBAEHUA A/1A YCTAHOBKM M3MEPHUTENLHLIX NPUGOPOB (LUTYLIEPb U 3aLUMTHBIE FMAB3bI ANA JATYNKOB TEMNEPATYPbI; OTCEYHARA

apmatypa, Tpybran 068a3Ka, GUTHHIM, KPOHILTEHBI M BEHTU/IbHBIE BAIOKYM ANR AATUMKOB Aasnenus/nepenasa faBnexus; oTBeTHbIE GnanLpl Ans
pacxoaomepos);

- OborpeBaemble wKadbi/uexabt ¢ IP 65

The delivery scope shall include the foliowing equipment:

- Transmitters, valves completed with cable entry devices of nickel-plated brass for armoured cable;

- installers for installation of instrumentation (nozzles and protection sleeves for temperature transducers; shutoff valves, hookup, fittings, brackets and
valve assemblies for pressure/differential pressure transducers; counter flanges for flow meters);

- Heated cabinets/enclosures with IP 65
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8 Pexxum 1 ycI0BUA IKCNAYATALMM, KAIMMATHHECKHE YCAOBUS PalioHa CTPOMTENBLCTBA, XapaKTEPUCTMKM pabouei 30HbI
Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area

Ne H p 3xaueHue En. wam.
" Parameter Description Value Un.of Meas.
Pexxum paborb! ycraHOBKM
Unit Operation Conditions
1 Pexxitm paboTbl yCTaHoBKM HEenpepbIBHbINA
Unit Operation Conditions continuous
2 Yucno vacos paﬁo.m B rof 8760
Number of operation hours per year
3 MexpeMOoHTHbII npober 5 roga (a)
Equipment run between repairs year (s)
a PacueTHbI# Cpok cyxbsi 060pyAOBaHMA 20 ner
Design service life of equipment years
c MuH1ManbHaR NPON3BOANUTENLHOCTb YCTaHOBKM 0 %
Minimum unit capacity
6 MBKFMMaﬂbH.aﬂ npou.aaogmenbuocrb YCTaHOBKM 100 %
Maximum unit capacity
Knumaruueckme ycnosus paitoHa crpourenncrsa
Climatic Conditions of Construction Area
TemnepaTtypa so3gyxa {no CHui 23-01-99*):
Air temperature {as per SNiP 23-01-99*%):
7 - a6comoma-ﬂ fmunumanbﬂan 46,0 o
- absolute minimum
8 - abcontoTHan n.Aaxcumaanaﬂ 370 o
- absolute maximum
9 - Hanbonee xONOAHOM NATUAHEBKYM C obecnedeHHOCTbI0 0,92 310 o
- of the coldest five day period with 0.92 probability ’
w0 I Hanbonee XON0AHLIX CyTOK € oBecnedeHHocTbio 0,98 34 o
- of the coidest day with 0.98 probability
u I cpepHeropoBas 32 o
- annual average
19 | CPeAHAR MaKcuManbHan HauGonee TeNNOTO Mecaua 232 o
- maximum average of the warmest month !
13 [ cpemHecyrounas amnamtyaa Haubonee XONOAHOIO Mecaua 83 o
- daily average range of the coldest month !
CpeaHan Meca4YHan OTHOCUTE/IbHAA BABKHOCTb:
Monthly average relative humidity:
- Hanbonee xonoAHOro mecaua
¥l of the coldest month 830 %
15 | Hanbonee Tennoro mecaua 74,0 %
- of the warmest month
16 PacuerHan Temnepatypa Bo3gyxa ans nogbopa ABO -31/30 o
Air design temperature for selection of Air Cooler
17 MpoAoMKMTENBHOCTL NePUoAa C TEeMNEPaTYPOi HUKE HYNA 152 CYTOK
Duration of a period with below zero temperature days
13 Bapomerguqec«oe faBneHne 1000,0 Ma
Barometric pressure hPa
19 MNpeobnaaarowee HanpasneHne BETPa, XONOAHOE BPEMA TOA3 HOXKHbIN
Prevailing wind direction, cold season Southern
20 Npeobnagaowee HanpasneHne BeTpa, TenNoe Bpema roaa ceBepHbIi
Prevailing wind direction, warm season Northern
2 CK‘opocn, a.eTpa 4 m/c
Wind velocity m/s
» PacueTHas cHerosas Harpyska no CHull 2.01.07-85* 240.0 KMa
. Design snow load as per SNiP 2.01.07-85* kPa
E j 23 HopmaTuBHan seTpoBas Harpyska no CHrl 2.01.07-85* 0295 KMa
: = Specified wind load as per SNiP 2.01.07-85* ! kPa
£ 4 BbicoTa Hap yposHem mopa B M
Altitude above sea level m
25 CeAcmMuuHOCTL No CHuM i1-7-81 (MSK 64) 5 6ann
\K Seismicity as per SNiP I1-7-81 (MSK 64) point
N
£ g Q§ Npumeyanna k pasaeny "Pexum 1 YCIOBUA SKCAYATAaLUM, KAIMMaTUYECKUE YCIOBUA PaitoHa CTPOUTENLCTBA, XapaKTePUCTURM paboyeit 30HbI"
; 2 N Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area”
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8 Pexkum U YCnoBHMA IKCANYaTaUMM, KNIMMATHUECKUE YCNOBNA PaiHOHa CYPOWTENbCTBa, XapaKkTepucTuku paboueit 30Hbt (npogomxenne)
Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area (Cont'd)

Category of fire and explosion hazard as per $P12.13130-2009

Ne I p Tpa 3HaueHue En. nam.
- Parameter Description Value Un.of Meas.
Xapakrepucturu paboueis 30Hb1
Characteristics of Working Area
2% Knacc 83pbiBoonacHoM 30HbI no MY He KaTeropupyerca
Class of explosion hazardous area as per PUE non categorized
27 Fpynna u kateropus B3pbiBOONacHON cmecu no MOCT 30852.5-2002, TOCT 30852.11-2002 HEeB3PbIBOONACHAR
Group and category of explosive mixture as per GOST 30852.5-2002, GOST 30852.11-2002 non-explosive
28 Kateropua B3puiBonoxapHoi v nomapHo# onackHoct no CM12.13130-2009

il

Mpumeuanua K paspeny "Pexum 1 YCI0BKA IKCNAYATALUMN, KIMMATUYECKWE YCIOBUS paioHa CTPONTeNbCTBA, XapaKTePUCTURM paboueil 304b1"
Notes to Section "Operation Conditions and Mode, Climatic Conditions of Construction Area, Characteristics of Working Area"
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9 XapaKTepUCTUKHM 3HeProcpeacTs

Characteristics of Utilities

HaumeHoBaHMe 3HerocpeacTea
Utilities

P pacu.,
Mna
P des., Mpa

P pab6., MNa
P oper.,
MPa

T pacu.,
Tdes.,
°C

T pab.,
T oper.,
°C

Xapaxrepuctuka
Characteristics

Bosayx Kun
Instrument air

0,8

0,49

MuHyc/
minus 46/40

OKp.CP.
ambient

O6opoTHan sBopa npamas/obpatHas
Cooling water, supply/return

0,735

0,39/0,29

85

25/35

10

11

12

13
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10 O6umne yrkazauus
General Guidelines

1. OTseTcTBeHHOCTD 33 COBAIOAEHME TPEGOBAHMH HOPMATUBHO-TEXHUYECKOH LOKYMEHTauumn P, AelcTsyloWel Ha MOMEHT paspaboTku pabouet
AOKYMEHTALIMK, U3rOTOBNCHUHM, KOHTPONE U NOCTaBKe 060PYA0BaHNA, HECeT 3aB0A-U3TOTOBUTESib.

Liability for compliance with the RF normative and technica!l documentation requirements in force during development of detailed design documentation,
equipment manufacturing, contro! and supply shall be borne by the Manufacturing Plant.

2. Pa3paboTky, U3roTOBAEHHE, UCNbITEHNE, NPUEMKY U nocTasKy 6/10Kka NPOM3BOAUTL B COOTBETCTBUM c tpebosaHuamu, OCT 26.260.18-2004, FOCT P 52630-
2012, NB 03-584-03, IOCT 20680-2002 (Npu HanM4Mn nepemeLsuBalowLmx ycrpoicrs), FTOCT 31839-2012 (npu Hanuumu Hacocos), TeXHUUECKOTO pernameHTa
TamoxeHHOro coio3a «O 6e3onacHocT MawmH u o6opyaosaHua» (TP TC 010/2011).Cepua 03.Bbinyck 70 v TeXHUYECKOrO pernameHTa TamOXeHHOro cowsa «O
6esonacHocTn 060pya0BatuA AnA paboTbl BO B3PLIBOONACHBIX cpeaax» (TP TC 012/2011). Cepua 03. Bbinyck 71, npUHATOrO pewiennem Komuccuu
TamoxeHHOoro coto3a o1 18.10,2011 Ne825).

Mpu paspaboTie pyKOBOACTBOBaTLCA TpeboBaHuammu FOCT 12.2.003-91.

Design, fabrication, testing, acceptance and delivery of the Package shall be in compliance with the requirements of OST 26.260.18-2004, GOST R 52630-2012,
PB 03-584-03, GOST 20680-2002 (if there are any agitating devices), GOST 31839-2012 (if there are any pumps), Customs Union Technical Regulations «On
Safety of Equipment and Machinery» (CU TR 010/2011). Series 03. Issue 70 and Customs Union Technical Regulations «On Safety of Equipment Intended for
Use in Explosive Environment» (CU TR 012/2011). Series 03. Issue 71, adopted by Customs Union Commission's decision Ne825 of 18.10.2011).

The requirements of GOST 12.2.003-91 shall be adhered during design and engineering.

3. O6opynosaHme [OMKHO MMETL NOATEEPKABHHUE COOTBETCTBUA TPEGOBaHUAM:
- Texxuueckoro pernameHta TaMOKEHHOTO c0i03a «O 6e30RaCHOCTM MaLLIVH 1 obopyaosanua» (TP TC 010/2011).Cepua 03.Bbinyck 70, TexHuueckoro
pernametita TamoeHHOro coto3a «O GesonacHocTv 060pyaoBaHMa ana paboTs: BO B3pbIBOONACHLIX cpeaax» (TP TC 012/2011). Cepus 03. Buinyck 71 u

TexHuueckoro pernameHta TamOXeHHOTO coto3a «O 6e3onacHocTH 06opyaoBaHys, paboTaowwero 104 n36bITOUHBIM AaBaeHnem» (TP TC 032/2013).Cepun 20.
Bbinyck 14.

NoaTBepsKAEHNUE COOTBETCTBUA OCYILECTBAAETCA B Gopme:

- CEPTUPUKALUM AKKPEAUTOBAHHBIM OPraHOM Mo cepTudukaLmm (oueHKe (NOATBEPKAEHNUIO) COOTBETCTBMA), BKNIOYEHHbIM B EAMHBIN peecTp OpraHoB no
CepTUPUKALNM K HCNbITaTeNbHBIX N1aBOPATOPHIE (LEHTPOB) TaMOKEHHOTO COIO3a;

- AEKNAPMPOBAHUA COOTBETCTBUA HAa OCHOBAHUYN COBCTBEHHLIX iOKA3aTe/ILCTB 1 (M) NOAYHEHHDIX C yHaCTUeM OpraHa no cepTudukaumm unm
AKKPEANTOBAHHOM NCNbITaTeNbHOI NaBopaTOpUK (LEHTPa), BKAIOYEHHDBIX B EZAMHbIN peecTp OpraHoB 1o CepTUdUKALMU U NCMIBITATeNLHBIX nabopatopuit
{ueHTPOB) TaMOMEHHOTC CO3a.

The equipment shall have confirmation of conformity to the requirements of:

- Customs Union Technical Regulations «On Safety of Equipment and Machinery» (CU TR 010/2011). Series 03. Issue 70. Customs Union Technical Regulations
«On Safety of Equipment Intended for Use in Explosive Environment» (CU TR 012/2011). Series 03. Issue 71 and Customs Union Technical Regulations «On
Safety of Equipment, Operating under Excess Pressure» (CU TR 032/2013). Series 20. Issue 14.

The confirmation of conformity is provided in the form of:

- certification by the accredited authority for certification (evaluation {confirmation) of the conformity), included into Customs Union's Unified Register of
Certification Authorities and Testing Laboratories (Centers);

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

4. Ceapka no OCT 26.260.3-2001 «CBapka B XMU4ECKOM MaLIMHOCTPOEHUN. OCHOBHBIE NO/OMKERUAY. CsapHbie coeamnenus no FOCT 5264-80, TOCT 8713-79,
rOCT 14771-76, TOCT 16037-80 v ap.

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, etc.

5. MoHTax, PEMOHT, PEKOHCTPYKLMA (MOAEPHU3ALMA), HANAAKE W IKCIAYaTAUMA, TEXHUNECKOE OCBUAETENbCTBOBAHME, TEXHMMECKOE ANArHOCTUPOBaHNWE
cornacHo PegepanbHbiM HOPMam W NPasunam B 061acT NpoMbIlLeHHOMN BesonacHocTy “Tpasmuna NPOMBILNEHHON 6e30nacHoCTH ONacHbIX
NPOM3BOACTBEHHBIX 06LEKTOB, Ha KOTOPLIX MCRDAb3YeTCA 060pPYAOBaHMe, paboTatoWee NOA N3BLITOYHBIM AABNEHUEM",

Installation, repair, revamp (retrofitting), adjustment and operation, technical examination and technical diagnosis shall be as per Federal industrial Safety
Codes and Regulations «industrial Safety Rules for Hazardous Industrial Facilities, at which equipment that is Operating under Excess Pressure, is applied».

6. Tlyck, OCTaHOBKY # MCNbITakne 060PYA0BAaHNA Ha FEPMETUHHOCTL B SUMHEE BPEMA CAeAYET NPOU3BOANTL B COOTBETCTBUM C «PernameHToMm npoBeaeHus B
3MMHEe BPEMA NYCKa, OCTRHOBKY WAK UCNLITAHUA HA repMeTMYHOCTL» IOCT P 52630-2012 npunoxexne 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" GOST R
52630-2012 Appendix M.
g =
§, % 7. YCnoBus TPAHCNOPTUPOBAHMA U XPaHEHUA 0BOPYAOBAHNA B YACTU BO3ENCTBMA KINMATUYECKIX dakropos no NOCT 15150-69 u 8 yacty BO3AEHUCTBUA
§ 2 mexanmueckux daxtopos no FOCT 23170-78 onpepenser Usrotosurens.
The equipment transportation and storage conditions in respect of exposure to climatic conditions as per GOST 15150-69 and exposure to mechanical
conditions as per GOST 23170-78 shall be defined by the Manufacturer.
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10 O6wme ykasauusa (npoponkeHue}
General Guidelines (Cont'd)

8. TpumeHsembie NPy U3rOTOBNEHNM MATEPNANbI AOMKHYI YAOB/IETBOPATL TPEBOBAHUAM YCAOBHUN 3KCNAYaTaLMUK, 3 TaK e COOTBETCTBYIOWMX CTaHAAPTOB.
KauecTso 1 xapaKTepucTHKu MaTepuanos A0MkHbI GbiTb NOATBEPHAEHD! CEPTUHUKATAMM 33BOA0B-NOCTABLIMKOB. Mpwu otcyTeTBUN CepTMdUKATOB BCe
Heo6XoANMBIe MCMbITAaHUA AOMKHDI 6biTh NPOBEAEHB! HA 33BOAE-U3rOTOBUTENE.

Materials applied for manufacturing shall comply with operation requirements as well as requirements set forth in corresponding 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.

9. BAOK A0NKEH UMETL HEOGXOAUMYIO TEXHUYECKYIO AOKYMEHTALMIO: NAaCNOPT, UHCTPYKLMIO N0 MOHTAXKY #t PYKOBOACTBO NO IKCAYATALMUM, KONUIO
obocHoBaHWA 6€30NaCHOCT, PACYETbI HA NPOYHOCTb, BEAOMOCTL KOMINEKTa NOCTABKM, AOKYMEHTALMIO Ha KOMANEKTYIOWME U3AeNNA.

The Package shall have the required technical documentation: passport, installation instructions and operation manual, copy of safety justification, strength
calculations, list of delivery package, documentation for component parts.

10. B nacnopre f0/kHbI GbiTh YKa3aHbl FapaHTi 3aBOAA-M3rOTOBUTENA Ha 6E30NACHYIO IKCNAYATALMIO obopyaoBaHma B ykasaHHOW pabouel cpesie B TeueHue
BCErO CPOKa CAYKEGbI.

The passport shall include Manufacturer's warranty for equipment safe operation for the specified service throughout the whole service life.

11. Kopnyc 060pyA0BaHNA 1 WwTyiepbl A0MKHBI BbITb PaCcCuMTatkbl C YYETOM NEPEAAUY Ha HUX Harpysok oT Tpy6onposoaos.
Equipment housing and nozzles shall be designed with due account of load transfer from pipelines.

12. O6opyaoBaHKe OAKHO COOTBETCTBOBATL YCNOBMAM IKCNAYATauMM, 6biTb BHOBb U3FOTOBAEHHBIM U PEMOHTHO-TIPUNOAHBIM.
The equipment shall comply with the operating conditions, shall be new and repairable.

13. O6opyaosarHue noCTaBNAeTCA B COBPaHHOM BUAE U HE NOAIEKMT Pa3BOopKe NP MOHTaXe.
The equipment shall be supplied completely assembled and shall not be disassembled during installation.

14. KOHCTPYKTOPCKaA AOKYM@HTaUVA A0/KHa BbiTb COrnacoBaHa ¢ AO «[MNPOrasooumCTKa» U 3aKazuuKoMm.
Design documentation shali be agreed upon with 1SC «Giprogazoochistka» and the Client.

15. flocTaBwmMKom A0/MKHbt GbITh NPeACTaBAEHD!:
- MOHTaXHbIW YepTex 6nokKa;
- cneundukaumn; c6opouHble YepTemmn 06opyAOBaHNUR , BXOAALLErO B COCTaB 6/0Ka M UX cneuuduxaumm;

- Paspesbl, APYTUe HepTexun U TEKCTOBbLIE NOACHEHUR, A3I0WNE NPeACTaBAEHUR O KOHCTPYKUMM C YHETOM YCNOBUM ¢ TpebosaHui HaCTOAWEro ONPOCHOTO NUCTa;
- pacyeTbl Ha NPOYHOCTL;

- PYKOBOACTBA (MHCTPYKLMM) NO MOHTAXKY W IKCNAYATALUM.

Vendor shall submit:

- package mounting drawing;

- specification; assembly drawings of the equipment included into the Packaged Unit and their specifications;

- section views, other drawings and explanatory notes, that give an idea of the design with the allowance made for provisions and requirements of this data
sheet;

- strength calculation;

- installation and operation guidelines (manuals).

16. Ha cTapuu npepoctasnerna PRI NOCTaBIUMK NPEACTAaBAAET AaHHbIE O Macce 06OPYA0BaHUA, IPUBASKY UEHTPa TAXEeCTU 06OPYA0BaHUSA, HarpysKe OT BCexX
onop 060pyAOBaHMA, NPeAOCTaBNSET AaHHbIE O KPENieHn 060PYA0BaHNUA K CTPOUTENBHOIM KOHCTPYKLIMK — CXeMY PaCroONONEHNA INEMEHTOB Kpennexus,
Tpebosanua No BbiNeTy GOATOB U UX AUameTpy.

At the stage of WCD submission the Vendor shall provide information on equipment weight, equipment centre of gravity, load from all equipment supports,

shall provide data on fastening of the equipment to the building structure —a drawing of fastening elements arrangement, requirements to projection of bolts
and bolt diameters.

17. Nocraeky Hacoca CONPOBOAMTE TeXHUUECKOM AOKYMeHTaLMell B 06beme, HEOBXOAMMOM A/ OBBA3KYM HACOCa € yKasaHWem mep ero 6e3onacHocTK,
YCTPOMCTBa 1 NPUHLMNE PaboThi C Npe/iCTaBAEHMEM NACTIOPTHBIX LAHHBIX N0 IKCAYATALMK HACOCR.

The pump shall be supplied with technical documentation required for connection of pump piping, with specified safety precautions, instruments and
operation principles, as well as equipment certificate with pump operation data.

2 g
-3
iE 18. TUN HACcOCa ¥ KOHCTPYKLMA EMKOCTY YTOUHAIOTCA TTOCTaBILYUKOM.
F . .
3] Pump type and tank design to be specified by Vendor.
K P
19. NocrasumK AOMKEH YKA3aTb CBOE CTAHAAPTHOE CMA304HOE MACNO. [LO/MKHO BLITh TaKIKE YKa3aHO 3KBUBANEHTHOE MaCi0 POCCHIACKOFO NPOM3BOACTBA.
}&\ KonnuecTeo macna fOMKHO 6biTb YKa3aHO B AOKYMEHTALMM Ha HacoC.
\ The Vendor shall specify its standard lubrication oil. Simitar Russian oil shall be specified as well. Oil quantity shall be specified in pump documentation.
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10 Obwme ykasauma (npoponkexue)
General Guidelines (Cont'd)

20. Nocraslmk HeCeT NOAHYIO OTBETCTBEHHOCTL 33 COOTBETCTBME 0GOPYAOBAHMA 30HaM IKCNAYATALMM U YCIOBUAM OKpYKaIoLed cpeabl.
Vendor is fully responsible for equipment compliance with operation areas and ambient conditions.

21. Konuyectso pabouux 6A0KOB AN 3afaHHBIX yCN0BU NOATBEPHAAETCA MTOCTaBLIMKOM Ha OCHOBAHUM PACYETOs.
Number of operating units for the specified conditions is to be confirmed by Vendor on the basis of calculations.

22. Pacuet npeaoXpaHnUTeNbHBIX KNanaHOB OCYLLEeCTBAAETCA MOCTaBIWMKOM Hacoca.
Calculation of safety valves are performed by Pump Vendor.

23. Bce TexHonornueckoe 060pyaosaHue u KM, OTHOCAWMECA K KOMNAEKTHOM NOCTABKe Y31a, A0/AKHbI NOCTaBAATHEA CMOHTUPOBAHHbIMU HA €AUHON pame C
NPeABapuTeNbHO COBPaHHBIMM y3Namu, BRAKOYARA BCe HEOBXOAMMOE BComoratensHoe o6opyaosaHme, TpyGHYI0 068A3Ky, Knanaubl u KUM.

All process equipment and instruments that are included into the scope of packaged unit shall be delivered as mounted on the same skid with pre-assembled
units, including all the required auxiliary equipment, piping, valves and instrumentation.

24. flonken Buitb obecneyeH cBOGOAHLIN 1 Ge30nacHbIl AOCTYN K apMmaType, ipubopam KNI, pasbemHbIM COEAMHEHNAM.
Free and safe access to valves, instruments, detachable connections shall be ensured.

25. NocraBumk Aomken obecneunTb BOIMOKHOCTL NPOBEAEHUA TaKENAKHbIX PabOT KOMNAEKTHOTO y3na.
The Vendor shall arrange for handling operations of the packaged unit.

26. NMoctaslukom AOMKHBI GbITh NPEACTaBAEHbI CBeAeHNA 0B y3nax NPUCOSAUHEHMA HACOCA K TPYEONPOBOAAM BCACa U HATHETAHMS, a TAKKE
BCMOMOTaTe/IbHbIX CUCTEM HACOCHOFO arperata (ApeHax, YNN0THUTE IbHAS, OXNAMNARIOWARA KUAKOCTU U T.11.), AaTUMKOB CUCTEMBI KOHTPOAS.

The Vendor shall provide data on pump to suction and discharge pipeline connections, as well as on pump auxiliary systems (drain, seal and cooling liquids,
etc.), transducers and sensors of contro! system.

27. EmKocTHOe 060pyaoBatne AomkeH BbiTb CHaBKEHO 3aBOACKOM TaBNNUKOI C yKazaHWem Ha PYCCKOM A3biKe cieaylouel NHPOPMBLUK: U3TOTOBUTEND,
HanMeHoBaHue N HoMep MapKUPOBKa 06OPYAOBaHWA, CepuitHbif HOMEP, rog, BhINyCKa, paboyee AaBiEHKE 1 PACHETHOE AABAEHNE, JABNEHIE UCNBITAHMUA,
MUHUMANBHO U MBKCMMaNbHO AONYCTUMARA TeMnepaTypa CTeHKH, macca 060pyA0BaHMA.

Tanks and vessels shall be provided with nameplate including the following information in Russian: manufacturer, equipment name and code, marking, serial

number, year of manufacture, operating pressure and design pressure, test pressure, minimum and maximum allowabie temperature of the wall, equipment
weight.

28. INneKTPOABUraTeNIN AOMKHBI UMETL 3aXKNMbI 3aLMTHOTO 3a3emienmns no FOCT 21130-75 (0anH BHYTPK KOPOBKU Bb1BOA08B, N0 OAHOMY — CHAPYKM Ha
kabenvHom sBOAE).

Kopnyca Hacoca u 060pyaoBaHna AO/MKHBE MMETL [iBa 3a)KUMa 3a3emnenna no TOCT 21130-75 8 ANAMETPaNbHO NPOTUBONOAOMHDBIX TOUKAX.

Electric motors shall be equipped with protective earth terminals as per GOST 21130-75 (one inside the terminal box, and one outside, at each cable entry).
Housings of the pump and equipment shall have two grounding terminals as per GOST 21130-75 in diametrally opposite locations.

29. NoCTaBWMK AONKEH NPEAOCTaBUTL TPeBOBaAHMA O KOAMUYECTBE NOTPEEAAEMOMN 3IEKTPOIHEPIUM U APYTNX SHEPTOHOCUTENAX.
The Vendor shall set requirements for the consumed electric power and other utilities.

30. KNA ponsken 6biTb MaKCUMaNbHBIM ANA AGHHOTO TURA AMHAMMYECKOTO 0B0PYA0BaHMA COOTBETCTBOBATL MUPOBOMY TEXHUYECKOMY YPOBHIO.
Performance efficiency shall be maximum allowable for this type of dynamic equipment and shall comply with the international best practices.

31. lonycTmbIl YpOBEHB WymMa Ha paccToaHuu 1 m (06uymue meToas ucnbitanmuii no FOCT 11929-87) He gonkeH npesblwats 80 a6 cornacHo FOCT 12.1.003-
83. B ciy4ae HeBO3MOXHOCTM, TPUMEHUTL 3BYKOU3OMPYIOLLMIA KOKYX.

NocTaBUMK fOMKEH NIPEAOCTABUTL XaPaKTEPUCTUKM RO WYMY 1 BuBpaumv (C npeaCcTasneHnem NacnopTHBIX aHHbIX N0 YROMAHYTLIM NapaMeTpam Ha
ycTaHaBnnsaemoe 06opyaoBaHue).
Allowable noise level at 1 m distance (general testing methods as per GOST 11929-87) shall not exceed 80 dB as per GOST 12.1.003-83.

If not achievable, a sound-proof housing shall be used. The Vendor shall provide noise and vibration characteristics {(with submission of passport data on the
above parameters for the instailed equipment).

32. MatepuansHoe NCnosaHeHNe, npumeHsemoe TNOCTaBIMKOM NPU M3TOTOBAEHUN OGOPYA0BaHMA, O/IKHO BbiTb COrnacosaHo ¢ A «TUNPOrasooumcTKar u
OAQ "CnasredTb-IHOC" Ha CTaguy COTNACOBAHUA TEXHUKO-KOMMEDUYECKOTO NPEeIONKEHHUA.

Materials, used by Vendor in equipment manufacture, shall be agreed upon with JSC «Giprogazoochistka» and 0JSC «Slavneft-YANOS» at the stage of technical
and commercial proposal approval.

33. Mopaua pacTeoputenn/pazbasutens B EMKOCTb AO/DKHA OCYUIECTBAATLCA NOA, CON MUAKOCTU HUKE HUIKHETO YPOBHS HUAKOCTH.
Solvent/dilution agent shall be injected under liquid fayer below liquid lower level.
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10 O6wme yrasauus (npogomxerne)
General Guidelines (Cont'd)

36. Tpebyemoe kauecTBO NEMUHEPATM3OBAHHOH BOMIBI YKA3aHO B cooTBeTCTBAM ¢ CTO-OI'-1-2012 OAO "Cnasredrp-STHOC":
The required quality of demineralised water is specified in compliance with OJSC "Slavneft-YANOS" STO-OGE-1-2012:

34. B cryuae nprmeReHUA NCXOAHOTO pearenTa 8 Cyxom aue (Teepaoe Bellectso) MOCTaBLUMK A0MKEH NPeAYCMOTPETD 3arpys30u4HbIi PyKaB C pacTpy6om Ha
KPbILLKE PACXOAHOM @MKOCTH AR BOSMOXHOCTY OCYWECTB/IEHUA PYHHON 3arpy3ku peareHTa. PyKas Ay 3achbinHas BOPOHKa BOMKHS ObiTE CHABKEHB! KPbILLKOM
€ $MKCATOPOM. TOCTABLUMK AOMKEH TaKIKe NPEAYCMOTPETb PEWETKY MM CETKY Ha KOHLLE pyKaBa (3achinHoit BOPOHKH), 4T06bl NPEAOTBPATUTL NONAAaHNE
NOCTOPOHHMX IPEAMETOB B @MKOCTb. B NPOTMBHOM Ciiyuae fOCTaBILMK A0MKEH NPEANOKNTH NbTEPHATUBHBIN BAPUAHT 3arpysKu peareHTa.

In case if dry original chemical (solid substance) is used, the Vendor shall provide cone-mouthed loading arm on the cover of feed tank for possible manual
loading of the chemical. Loading arm or funnel shall be equipped with locking cover. The Vendor shall provide grating or mesh at the end of loading arm
(funnel) in order to prevent foreign matters getting into the tank. Otherwise the Vendor shall propose an alternative for chemical injection.

35.M0CTaBILMK AONKEH NPEAOCTABUTL CXEMbI NOAKMIOYEHNA KaBeneit K COeANHUTEIbHBIM KOPOBKaMm, C YKa3aH1eM MapKUpPOBKM XN U KAEMM KOPOBOK.
The Vendor shall provide cable connection diagrams for connections to junction boxes with indication of identifying codes of cable conductors and terminals.

Haumenosarive napametpa EavHnua usmepenna 3HayeHue
Parameter Unit of measur. Value

Mpo3payHoCTb NO WPNPTY, He meHee ™ 40
Code transparency, at least cm
O6wan ecTkocTs, He bonee MKT-3K8/am3 5
Total hardness, not more than ug -eq/dm3
Copepwanue coeguHeRnit wenesa, He Gonee MKT/BM3 50
Content of iron compounds, not more than pg/dm3
CopepwaHue coepuHeHnii meaw, He bonee mr/am3 20
Content of copper compounds, not more than mg/dm3
CopiepaHne KpeMHUEBOMN KUCAOTbi MKr/am3 He HopmupyeTtca
Content of silicic acid ug/dm3 Not specified
Copepxanve HedTenpoaykTos, He bonee mr/am3 03
Content of oil products, not more than mg/dm3 ’
pH, Ml:iH./Cpep,./MaKC 5,1/5,8/6,7
pH, min./aver./max

cortacHo PJ1 34.37.522-88, pasnen 3.2.

JaBIeHueM".

Conep:xanue PacTBOPEHHOTO KMCIOPOLA B A€a2PHpOBanHoii Boze - 20,0 Mxr/kr o 'OCT 16860-88.
Content of dissolved oxygen in the deaerated water - 20.0 pg/kg as per GOST 16860-88.
Tlokasareny xauecTsa mutaTenbHON KOTIOBOH Bogs:: PH - 9,1; conepranye pacTBOPEHHOTO kuciopona - 10,0 Mxr/n, conepixkanne GocdaTos npuHsTs

BFW quality characteristics: pH - 9,1; content of dissolved oxygen - 10.0 pg/l, content of phosphates to be taken as per RD 34.37.522-88, Section 3.2.
KayecTso nuratenbHol KOT/I0BOH BOXBI IPHASTO B COOTBETCTRUK ¢ PJI 24.032.01-91 1 PHuII B o6nactu TNpoMBbilLIeHHOH GesomacHocty "Tpasrna

TTPOMBILIIEHHON 6€3011aCHOCTH OlACHBIX NPOH3BOICTBEHHEIX 00BEKTOB, HA KOTOPBIX UCNOJIb3YETCH oﬁopynosaﬂﬂe, pa60fraiomee N0J N30BITOYHBIM

BFW quality is taken as per RD 24.032.01-91 and Federal industrial safety rules and regulations "Industrial Safety Rules for Hazardous Industrial Facilities,
at which equipment that is Operating under Excess Pressure, is applied".
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