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Yacre 1.

AOOBIYa I TOATOTOBKA HE(PTH U Ta3a



HedTenpoAyKkThI Kak TOUKA B ITUKAE
Upstream — Midstream — Downstream - Petrochemistry

Upstream
= AoObua - Production

= Passeaka m Ao00praa — Exploration and Production (E&P)

Midstream
= Tparcopr(mposka) — Tpyoonposoasr — Pipeline Transport

Downstream
= [lepepadoTka m mpoaaka — Processing and Sales

= [lepepadboTka u Toprosas — Refining and Sales

Petrochemistry

o He(bTeXHMH}I
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Qil Reserves

Mupossie 3ammacsl HedpTU

Billions Of Barrels

{In 2003-04)

1.Saudl Arabia
2.Canada
3.lraq

4 UAE

5 Kuwait ..,
6.lran
7.Venezuela
8.Russia
S.Libya
10.Nigeria

261.8
180.0
112.5

‘3| 97.8

96.5
89.7
77.8
60.0
29.5
24.0

Mae not to Scale

Copyright @ 2006 Compare Infobase (L:T_ﬁ:w

World map Showing top 10
Qil Reserves Countries




Mapkmu / copra Hedptu — Oil blends

DTarOHHBIE
MapKu HepTH
= West Texas Intermediate (3ammaausni Texac) - Brent Crude (CeBeproe mope) -
Dubai Crude (smupar Ay0Oait)
Poccuiickue
MapKu HepTH

= Urals - REBCO - Sokol - Siberian Light - ESPO
Mapxku HepTH

xop3uabl OITEK

= Arab Light (CayasoBckas Apasus) * Basra Light (Ipak) - Bonny Light
(Hurepus) - Es Sider (Ausus) - Girassol (Arroaa) * Iran Heavy (pan)
Kuwait Export (Kyseiir) - Merey (Berecyaaa) - Murban (OAD) - Oriente
(OxBapop) * Qatar Marine (Karap) - Saharan Blend (Aaxup)

ITpoune
MapKu HepTH

= Azeri Light - BCF 17 - BTC Blend - Fateh - Isthmus-34 Light - Minas -
Statfjord - Tapis Crude - Tengiz * Tia Juana Light



ITorpebaenne HepTU




Oil and Gas Transportation —
TparcnopTupoBka HepTU U ra3a

Main Pipelines —

= MAruCTPAABHBIE TPYOOIIPOBOABI

Rail tank wagons -
m JKEAC3HOAOPOKHDBIEC ITUCTCPHDI

Sea and river tankers
o Mopcme 1 PEYHBIE
TAHKEPBI

Tank trucks - aBTonmcTepHEI




Petroleum: Oil, Gas and Condensate
Hed1b: HedTh, ra3 1 KOHAECHCAT

= YraeBoaopoas! — hydrocarbons — CH

s Hedrs — petroleum
u HC(bTb — oil
= laz—gas
= Konaencar — condensate

s [lomarme Hed1h (petroleum) oxBaTBEIBAET OOABIIYIO TPYIIITY
KHAKIX, Ta3000PA3HBIX M TBEPABIX YTACBOAOPOAOB —
COcAMHEHMIT yraepoAa (carbon) (84%) i Boaopoaa (hydrogen)
(14%0), B cmecu KOTOPBEIX B BUAE IIPUMECEH (Impurities) BXOAHT
Takxke a30T (nitrogen) (< 1%), kucaopoa (oxygen) (< 1% -
BruAe coeannenuntii, Hanp. COZ2), cepa (sulphur) (1-3%),
MeTaAAbl (metals) (< 1%: HUKEAD, KEAE30, BAHAAU, MEAD,
MBIIIBAK) 1 COAM (minerals) (< 1%: XAOpHABI MarHusA, KAABITUA U
HATPUA).



[TNOTHOCTb HEPTU — BEC VS. OOBEM

1 6appenb = 0,16 m°

[Ansa nepeBoga obbema B Maccy HeobxoaMMO 3HaTb CTENeHb NIIOTHOCTU HEDTU
(CTaHOAPTHLIN PU3NYECKUIA NapamMeTp HedTU-CbipLa)

[Toyemy HedTb N3MepPAIOT B bappenax n TOHHax?
* B Poccun n 3anagHon EBpone HedbTb NEPEBO3UNN B TaHKEPaX W /O BaroHax — BeCOBble Tapudibl

» B CeBepHon AMepuKe TpaHCNOPTUPOBKA HE(PTM OCYLLECTBNSANACH C MOMOLLbI0 TPybonpoBoaoB — Tapudbl
3a obbem



HedrenpombicaOBBIE TPYOOIIPOBOABI —
oilfield pipelines

Hedrenmposoa — oil line

I'asompoBoa — gas line

Konaercatonposoa — condensate pipeline
BoaoBoa — water line

Boaosabop(moe coopyxenne) — water intake facility
[Taormmaaounbie 00bekTH — plants and installations
BayrpumpomeicAoBeIi TpyOOIIpOBOA — intra-field
pipeline

Beiknamas amama — flowline

Hedrecobop — gathering line



IIpoMmbIicAOBaA HHPPACTPYKTYpPaA —
Field Infrastructure

I N .
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T'azompoBon
Bonosog



IIoAroToBKA 1 cAaua

HOAFOTOBK& HC@)TI/I " ra3a — trecatment

Ouncrra HedTH OT MEXITPUMECEH, I'a3a, BOABI,
cepel

Ouncrka ra3za OT BOABL I KOHACHCATA

Caaua ma ['TI3 / HII3 ma mepepabotky uan

CAQYa TPACIIOPTHHUKAM AAS AOCTABKH
HOTp€6I/IT€AHM B BUAE CBIPbA



Yacrp 2.

Hexotopere ocobeHHOCTH



OcobeHHOCTU IEPEBOAA B OTPACAU

[ITupoTa 06AACTH 3HAHHS: MUAAMOHBI BUAOB/ TUITOB/ MOAEACH
HACOCOB/ TypOMH /3aABIIKEK/ HATPEBATEACH / OXAAAUTEACH / TIEPEXO
AHHUKOB/ U T.A.

HCHOCACAOB&T@ABHOC NCITIOAB3OBaHUC TCPMI/IHOAOF N MCEKAY

CTpaHAMU, KOMIIAHUAME U IIPEATTPUATHAMI
OonAme aOOpeBUATYP
MHOKeCTBO «aBTOPCKUX» TEPMIHOB M HAMMEHOBAHII

MuoxecTBO ABTOPCKHUX, PA3rOBOPHBIX U MECTHBHIX KTEPMUHOBY U
CHHOHUMOB — «OCYIIIECTBAATD BBICTPEABL B AAPEC COTPYAHUKOB
OpPIraHOB»

«IIOATAIIIIM CTIOAPAECCY»

«O6TIOP9.TOP» BMCCTO ((HOBOPOTHQ.H 3arAyIIKa»



BBIBOABI AASI TIEPEBOAUNIKA

sHeoOxoAnMO 3HATH M 3pUTEABHO IIPEACTABAATH CEOE BCO
TEXHOAOTHUYECKYIO IIEITOYKY B IIEAOM

IH€O6XO,A,I/IMO ITOHMMATb OCHOBHBIC TCXHOAOITMYCCKHUC 1
I/IH}KCHCPHI)IC HpOHCCCbI 1M 3HATb OCHOBHBIC BHIADBI O6OPYAOB21HI/IH "

MCXaHM3aIT111

nl lepeBOAUTD HE CAOBa, 2 message



HpodaI/IAbHaﬂ TEPMHUHOAOIUA U
TEXHOAOTHUYECKUE MPOIECCHI

= [Ipoayxr
= (CpoiicTtBa — TeMIepaTypa, BA3KOCTh, IAOTHOCTD, CZKIMAEMOCTD, YACABHBIH
BEC, AABACHHUE, UCIIAPAEMOCTb, BOCHAAMEHAEMOCTD, TOPFOYECTbD,
3ACTBIBAHUE, 3aI'yCTEBAHUE, 3AMEP3AHUE, TEKYIECTh, PACTBOPEHHBIN I'a3,

AABACHMC HACBIIIICHMA

= CpeAcTBa KOHTPOAS CBOHCTB - IIOAOTPEB, OXAAKACHIE, C/KATHE,
C/KIKEHUE, PACTBOPEHUE, 3aTyIIICHNE, ACTA3U(DUKAIIHSA

s Tpancoopr
s CpeAcTBa AOCTABKH — ITOABIKHOM cOoCTaB/ pAoT/Imapk/cucrema

= OOBEKTE MOAOTPEBA, OXAAKACHHUSA, CKATUSA, CKIDKCHUA, ACTAa3U(DUKAITIN,

Xp AHCHIMA

s Pexum SKCITAYaTAallM1 — BOAOHU3MCIIICHUE, I'PY3OIIOABCMHOCTD,
HpOHYCKHaH CIIOCO6HOCTI), HepaBHOMepHOCTb SQ,FPYBKI/I, XpaHCHHC,
ITHKABI HepCKa‘IKI/I HPOAYKTEI



IIpodurapHaa TEpMUHOAOTHA U
TEXHOAOTUYECKUE MPOIECCHI

= [lepepadorka

s TexHoAOrHUecKHEe IPOIECCH — MOAIOTOBKA ((buabTpars/
ocyrka/ 0be3BokuBanme,/ OOECCOAUBAHUE) -
AUCTHAAALWS / (PPAKITHOHUPOBAHIIE / IEPETOHKA — KPEKHIHT —
KATAAU3ATOPBI — IMAPOOYHCTKA -

s [Ipou3BOACTBEHHBIE ITPOIIECCH — IIEPEKAYKA,
ITOA29a/ HATHETAHNE / 3aKa9YKa / BIIPBICK, 3aMep (KOHTPOAB)
TEMITEPATYPBI/ AABACHHS/ PACXOAR, COPOC/ BBIITYCK/ CTPABAMBAHIIC,
LIEPEITYCK, BEHTHASLMSA, ADEHAK, YTHAHSALIS OTXOAOB, TEXOOCAYKUBAHHIE

s [IpoGaemsr — pasrepmerusarys/ IOPHIB/ yTedKa, KOPPO3us/apo3us,
IIEpEIIOAHEHNE / IEPEAUB, U30BITOYHOE AABACHIE/ TEMIIEPATYPA, ITOXKAD,
B3PBIB, MCXAHIMYECKOE ITOBPEIKACHUE PAOOTAFOIITUMHI MEXAHU3MAMH

s OOBeKTH 1 0OOPYAOBAHHE — HACOCEHL, TYPOMHEBI, KOMIIPECCOPHI,
XOAOAUABHUKH, TPYOBI, apMaTypa, (pakeAbHBEIE YCTAHOBKH, PE3€PBYaPHI



IIpodurapHaa TEpMUHOAOTHA U
TEXHOAOTUYECKUE MPOIECCHI

s CrpouTeAnpCTBO
= DTaIlbl CTPOUTEABCTBA
= [IpoexrHas AOkyMeHTALINA
= Mammnasl 1 MEXaHU3MBI
= 3AAHUA U COOPYKEHUA

s TeXHOAOTHIHOCTD CTPOUTEABCTBA



Yacrp 3.
[lepepaooTka HedTH U T232



What Do We Produce Products From?

Ceipbé arsa mepepaborkn / Refining Feedstock

Crude oil - liquid consisting of a complex
mixture of wide-range hydrocarbons and other
organic compounds that are found in geologic
formation which is used to produce liquid fuels
(gasoline, jet, diesel, fuel oil), lubricants, bitumen

and coke. Fed to crude distillation units.

Crude oil is classified by geographic location,

sulphur, density and acidity
Geography

Urals
Brent (Brent Goose)
West Texas Intermediate (WTT)

Sulphur

Sweet

Sour / High sulphur

Density

Light
Heavy

Acidity

High Acid crude oil (HAC)

Ceipasa He(pTB - KHAKAA IPUPOAHASA HCKOITAEMAsA CMECh
YTAEBOAOPOAOB IIHIPOKOTO (PHU3NKO-XUMUYIECKOTO COCTABA,
KOTOPas COACP/KUAT PACTBOPEHHBII a3, BOAY, MHHEPAABHEIC
COAM, MEXAaHIYECKUE IIPUMECH U CAYKUT OCHOBHBIM CEIPBEM
AASL TIPOU3BOACTBA KHAKHAX 9HEproHOCHTEAEH (OeH3MHa,
KEPOCHHA, AU3EABHOI'O TOIIAUBA, Ma3yTa), CMA30YHBIX MACEA,
omTymMoB 1 Kokca. [Toaaéres ma mepsrunsie ycranosku HIT3.

CoBpemennasn kaaccudukarus HedTed: 110 reorpadum, 1o

Cepe, ITIAOTHOCTH B KHCAOTHOCTH

= ITo reorpacuueckoMy IIpONCXOKAECHUIO

IOpaac
bpenr (uépras kazapka)
3aI1aAHO-TEXACCKAA CPEAHSAA

= ITo coaeprkanuro cepsl — Ha 4 kaacca (I'OCT)

maroceprucTas (Ao 0,60 Yomacc.)
cepuucras (0,61-1,8 0 % macc.)
Bercokocepuucrad (1,81-3,5 0 %macc.)
oco0bo BeIcOKOCepHuCTaA (CB. 3,50 Yomacc.)

s Ilo mroTHOCTH

Aérxas (HU3Kas IIAOTHOCTBD)
Trxénan

= Ilo xkucaorHOCTH

22

bI M K ‘HBIM Y11 M
Hedr1s ¢ BRICOK KHCAOT CAO



What Do We Produce Products From?

Coeipné aasn mepepaborku / Refining Feedstock 2

Straight-runs

Vacuum gasoil (VGO)
Atmospheric residue

Naphtha (straight-run gasoline. A
complex combination of hydrocarbons
produced by distillation of crude oil. It
consists of hydrocarbons having carbon
numbers predominantly in the range of C4
through C11 and boiling in the range of
approximately 20°C to 220°C)

Transported by rail to offloading facilities,
pumped to storage tankage and then fed to
conversion units for further processing

Gas condensate

Produced from natural gas fields vs.
associated gas from crude oil fields

Condenses out of the raw gas if the
temperature is reduced to below the
hydrocarbon dew point

23

IIpamoronHoe cpIpbé

Bakyymmernit razonar (BI'O)

Maszyr

Hadra (mpAMOroHHsIil 0€H3MH.

CAoxHAs KOMOHHAIIHSA YTAEBOAOPOAOB,
IIOAYYICHHASA B IIPOLIECCE IIEPBUYHON
nepepadoTku Hedpru. CocrouT M3
YITAEBOAOPOAOB C YHICAOM MOAEKYA YTAEPOAQ,
Kak IIpaBUAO, MexkAy C4 u Cl1 m ¢
AMAIIA30HOM TEMIIEPATYP KAIICHUS
IPUOAMBUTEABHO OT IAFOC 28 A0 mmAroc 220°
)

[ IpsamoronubIe HEPTEIIPOAYKTEL
IIOCTABASAFOTCA OOBIYHO KEAE3HOAOPOKHBIM
TPAHCIIOPTOM, CAUBAFOTCSA B PE3EPBYapHBIN
ITAPK AASl AAABHEHIIIEH ITIepepabOTKH Ha
BTOpUYHBIX MormHOCTAX HI13

I'azoBbIl1 KOHAEHCAT

HOAY‘I&IOT Ha MECTOPOKACHUAX IIPUPOAHOIO
Ta3a, B OTAUYHE OT IIOIIYyTHOTI'O I'a3a

KonaeHCcupyeTca u3 CHIpOro rasa npu
TEMIIEPATYPE HUKE TOYKH POCHI IO
YITAEBOAOPOAAM



Where And How Do We Manufacture Products?

At refineries / HedrenepepabarsiBaromne 3aBoas (HI13)

Refineries have different configuration and equipment kit.

We distinguish topping (tpocretirmii, muau-HI13), hydroscimming (rrpocroti), and
complex (caoxubiii) / cracking (kpekuHrossiii) refineries

Refinery process units (rexaorormgeckue ycranoku) which could be single-train
(oAHOITIOTOYHAA), twO-train (AByXmorovHas) or multi-train (MHOromorouHas) produce product
blending components (kommonenTsr cvernenns) / intermediate products (pomerxyToanbIe
poaykrsl) / finished products (rotosyro mpoaykimro) using a variety of physical/chemical
processes and production technologies

Refinery units can be also referred to as Plants (0Aoku mAM yCTaHOBKH IIPOM3BOACTBA) *
Hydrogen plant (VIIB — ycranoBka mrponsBoAcTBa BOAOPOAR), Lubes plant (MacA00A0K)

Intermediate streams get physically mixed at blending stations / blenders (crammuun cmernenws /
KOMIIayHAHpOBaHwud, e.g. automated gasoline blender — ACCDB aBromaTtnsupoBasHas craHIins
cmerrenns OersnHoB) and/or additivized, if required, at blenders or additive injection units
(y3ABI BBOAQ IIPHCAAOK)

Normally products ate manufactured in batches (maprun), and further shipped / dispatched
(orrpyxarorcs) from refineries by pipe, rail or trucks.

For rail and truck shipments we use loading racks (scraxaast HaauBa). These are categorized by
transport - truck loading rack (scraxkasa aBrorasusa), rail loading rack (x.-A. acrakasa HaAuBa),
and by loading method — on-spot loading unit (ycranoska Toueunoro / takroporo masusa ¥Y'TH)
and gantry / gallety rack (raaepefinas scrakasa)

At Oil Depots / nedrebaser

*aarrpumep, Uvek Oil Depot - VHDB — VBekckas medprebasa
Product base stock gets mixed with additives
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Twuer HII3:
ITpocretimme / Topping Refineries

AtmocdepHasa neperonka Hedptu (ycraHoBka AT) — atmospheric distillation
of crude oil (CDU - crude distillation unit)

~ Trassl ckuraem Ha akeae (flare)

~ naphtha sadpra Ha sxkcmopT

- kerosene kepocuH maybe AAfl MECTHOM aBHUAITHI
_—

diesel amzTorranBO maybe (Tereps He TOBapHOE)
crude oil ang Upstream
ceIpas HeDTh

atmospheric residue MasyT cAuBaeTcs B
He(PTAHYIO TPYOY

[Tprmepsr: HmxraeBapTosckoe HITO (OOO “HHITO”) “Nizhnevartovskoe

Neftepererabatyvayuschee Obedinenie” LLC, Kpacroaennuckuit HI13 (OOO
“KHII3”, r. Haranp) “Krasnoleninskiy Neftepererabatyvayuschiy Zavod” LLC,
Admrrcknit HI13, Kpacroaapceknit HI13




Tuner HI13:
ITpocreie / Hydroskimming Refineries

Crude distillation (CDU)

N AT Isomerization CmenreHre TOBapHBIX
T™MOCcdepHAA IEPETOHKA
Pep p (AT) H3omepusanma IIPOAYKTOB
Light naphtha madra Aerkas Isomerate nsomepusar
u hih Reforming Gasoline
eavy naphtha madrra TmKeAas gar  Reformate padopmar BeH3uHBI
. >
Kerosene kepocus Hydrotreating I'mapoouncrka Jet fuel
crude oil : : ABuarornausBo
Straight-run diesel nmpsamoronnoe AT
CbIpasa . . . :
P Vacuum distillation (VDU) Diesel fuel
HeTE Bakyymuaa mneperonka (BT) AUSTONAMEO
Vacuum gasoil to export
Atm BakyyMHBLI ra30MAb HA 9KCIIOPT
residue Visbreaking Fuel oil
Bl Buc6pexunr Maszyr

Vacuum residue
I'yapon

- Bitumen product :
[ Tpmmepsr: Caparosckuit HI13 | e Brrrynm rosaprsit
(OAO “CHII3”) OJSC Saratov Oil

yCT-Ka mp-Ba Ouryma

Refinery, Opck, Tyarce
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Tumner HI13: CaosxHbIe (KPpEKMHTOBBIE)
Complex (Cracking) Refineries

Light naphtha madrra Aerkas - Isomerate msomepusar
- - Gasoline
Heavy naphtha nadpra Tsxenan 1honh Reformate pudopmar X Bensunbr
» | —
Hydrotreating I'mapooducrka
e Kerosene xepocun Jet fuel
crude o1 Straight-run diesel nmpsamoronnoe AT . ABuaTonAuso
CbIpasd
He(Th __ Bensun Diesel fuel
DEKUHT Anszronanso
_ Kepocnu /
Atm Vacuum gasoil ‘ RASTOMATED
i Bakyymmbrir razoiiab Y
residue yyM OCTATOK
Masyr Fuel oil

Vacuum residue
[Tpumepsr: Pasanckuii HII3 (3AO I'yapon

Ma3zyrt

“PHIIK”) CJSC Ryazan Oil Refinery
Company, fApocaasckuit HII3 (OAO

“CaaBaed1-AHOC) OJSC —-

Bitumen product

burym ToBapabIIl

“Slavneft-Yaroslavnefteorgsintez”,




Bapmanter nepepadotkn HedH
Fuels Versus Lubes Operation

B 3aBucnmocTun ot Hannuma macnob6noka (Lubes Plant) u notpebHocTen 6M3Heca MOLHOCTH
BaKyyMHOW NeperoHKu opueHTUpoOBaHbl Ha NPOM3BOACTBO TOMJIMB UITU Macen

1. TonnueHbIM Fuel Refinery

2. TonnuBHo-macnaHbin Fuel/Lube Refinery




Configuration Example

YcraHOBKa EpBHYHOM MepepabOTKH
HepTi ABT — 4 mir

Crude vacuum distillation unit CVDU — 4
ea

DJIeKTPOo00OeCCONMBAIONIAsl YCTAHOBKA
(BJI0Y) - 2

Desalting unit — 2 ea

BT-6 — 610Kk BakyyMHOW IIEPETOHKH

VT-6 — vacuum distillation unit (VDU)

YcraHoBKa BUCOpEKHHra

Visbreaker

YceranoBka pugopmunra — 4
JI-35-6/300, JI-35-11/300 - 2,
VYcTaHOBKa Kat pedopMUHTa ¢

HETIPEPBIBHOM pereHepanuei
karanu3aropa (HPK KP-600);

Reformer — 4 ea
L-35-6/300, L-35-11/300 -2 ea

Continuous catalytic
regeneration (CCR) reformer

‘YcTaHOBKa M30MEpPHU3ALIUU

Isomerization unit

VYeraHoBKa (IO KaTaIUTHYECKOTO
kpekunra (YOKK, YKK®)

Fluid catalytic cracker (FCC)

YcranoBka ruppoounctka T — 2
JI-24/6 n JT4-24/7

Diesel hydrotreater - 2
L-24/6 and LCh-24/7

‘YcTaHOBKa THAPOKPEKUHTA C YCTaHOBKOM
nponssozcTea H2 (YIIB)

Hydrocracker with Hydrogen production
plant;

l'azodpakunoHUpyIoILyast yCTaHOBKa
Toy)

Gas fractionation unit (GFU)

YeranoBka npoussozctsa MTBO MTBE production unit
KomMrutekc mo mpou3BOICTBY Mace Lubes plant
burtymHas ycraHOBKa Bitumen plant

YcTaHOBKA CEPHOKUCIOTHOTO
ANKWINPOBAHUS

Sulfuric acid alkylation unit 29




Refining Processes (by function)
Texnoaormueckue mponeccoer HII3

= Separation processes (CerraparoHHbIE IPOILECCHI)

= Physical separation of hydrocarbons into fractions (fractionation pasaeacrue na ¢ppaxunm)
and phase segregation (vapor/liquid) by distillation (rectification pexrucpnrarms) based on
different boiling points (remrreparypsl kurtenuns) using special column/tower/separator
equipment. See columns slide

s Herte belong all “primary” processes and all phase segregation/ fractionation processes within

“secondary” processes
GATE:

= Hydroprocessing (ruApoicHi3alHMOAKBIE IIPOLIECCHI) - processing in hydrogen
environment (mepepadoTKa B CPEA€ BOAOPOAA)

= Hydrotreatment (rmapoouncrka), hydrogenation (ruapuposanue), dehydrogenation
(aermapuposanue), reforming (pudpopmunr) — all in H2 and catalyst reaction environment to
remove/reduce undesired hydrocarbons (sulphur, metals, nitrogen, oxygen) and improve
qualities of virgin (mpAMOroHHbIE, HEKpekHUpOBaHHBIE) flows

= Conversion processes (KOHBEpPCHOHHBIE IIPOIIECCHI)

= Destruction of residual stocks (ocTaTognoe coIpbé) to increase refinery light yields (Berxoarr
/ orbopsr cBeTAbIX) by cracking/breaking molecules: hydrocracking (ruapoxpexusr),
catalytic cracking (kaTaanTmaeckui KpekuHr), visbreaking (BucOpexunr) and coking
(KOKCOBaHUE)

= Blending processes (mportecce! cmenieHus / KOMIIAyHAUPOBAHIA)
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Refining Processes Index (1)

Alkylation

AnknnunposaHue

Aromatics recovery

Mony4eHue / 3BnNeYeHne apomaTmku

Catalytic reforming

Katanutunyeckuin pndoopMuHr

Coking

KokcoBaHue

Continuous catalyst regeneration reforming

PudopMuHr ¢ Henpep pereHepal Katanus

Crude distillation

[NepBnYyHas neperoHka HedTH

Delayed coking

3amenneHHoe KOKcoBaHume

Deasphalting HeacdansTnsauus
Desulphurization Ob6eccepuBaHue
Dewaxing HenapadpuHnsayma

Fluid catalytic cracking

dnona KaTanUTUYECKUn KPEKUHT

H2S removal / stripping

YnaneHue / oTnapka ceposogopoaa

Hydrocracking

[MOPOKPEKNHT

Hydrofinishing

'MpopooumncTtka (Mmacen)

Hydrogen recovery

MonyyeHne Bogopoaa
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Refining Processes Index (2)

Hydrotreating

[mapoo4vncTka

Isomerization

N3omepunsaumsa

Lube extraction

CenekTnBHas OYNCTKa Macer

MTBE recovery

MonyyeHne MTBES

Pressure swing adsorption (PSA)

KopoTkouuknosasa agcopbums (KLA)

Sour gas treatment

Cepoo4yuncTka rasa

Saturation

HacblweHne

Sulphur recovery

Mony4veHnune cepsol (YI3C)

Vacuum distillation

BakyymHasa neperoHka

Visbreaking

BucbpeknHr

Wet sulphuric acid (WSA)

MonydeHne H2SO4 “MoKpbIM KaTanmsom”

Ky




Crude Distillation
IlepBuuHaa nepepadoOTKA

Crude distillation units are designated for physical segregation of crude which
includes desalting/dehydration (o6eccoanBanme u 06e3BOKHUBAHNE),
atmospheric distillation (armoccdepras neperonka), vacuum distillation of
atmospheric residue (BakyymHas meperonka masyra) to produce lube oil
fractions (if we have Lubes plant) or cracker feed and gas fractionation
(Ta30(ppaKkIIMOHUPOBAHIE)

Bottom product (kyOoBoI IPOAYKT) 15 vacuum residue (IyApOH)

HC gas yields are saturates (HachIIIieHHBIE yTAEBOAOPOAR!) and are further
utilized as

= fuel in refinery fuel system (romamsras cucrema 3aBoaa) - C1-C2 dry gas
(cyxoit ras)
= and feed — wet gas (KupHBIIT ra3)

Crude distillation units (ycraHOBKH II€pBUYHOII ITepepadboTKn) include
atmospheric distillation units, normally referred to as CDUs (ycranoska AT —
arMocdepHas Tpyouarka), vacuum distillation units VDUs (ycranoska BT —
Bakyymuas Tpyouatka) and CDU/VDUs (ycranoska ABT — armocdepro-
BaKyyMHas TpyouatTka) + desalters (0Oaoku DAQY), stabilizers (OAoku
crabuamsanum), naphtha fractionators (ycraHOBKH BTOPUYIHON IIEPETOHKN

OCH3MHA)
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What Is Distillation / Rectification?

Distillation process is based on:

concentration of more volatile
component in vapour phase >
concentration in liquid phase

Condensing vapour would result in some
separation of light and heavy
components

Rectifying (or enriching)
= by descending liquid to remove
heavy components from ascending
vapour

Stripping (or exhausting)

= “stripping” action by ascending
vapour to remove light components
from descending liquid

34

Hpouecc IIEPETOHKN OCHOBAH HaA:

KoHnenTpupoBaHNN HU3KOKUIIAIIIX
dpakmuii B mapoBoi dase u
BBICOKOKUIIAINNX B J)KUAKOI. B
pe3yAbTaTe KOHACHCUPOBAHUA YACTU
apoBOM (pa3bl U UCITAPEHUA YACTU
SKHAKOM IIPOUCXOAUT (PU3UIECKOE
pa3aeseHUE PpaAKIHUU HA AETKHE U
TAXKEABIE AO OIIPEACAEHHOU CTEIIEHN

Pextuduxanma (AU HaCBIILICHIE
oOorameHnme)

®  HHUCXOAAIIHI >KHAKHUH IIOTOK (paerma (c
IIOMOIIBIO OPOIIIEHMA) C IIEABIO
HACBIIIEHUA BOCXOAAINMUX IIAPOB 324 CUET
YAQA€HUA U3 HUX BBICOKOKHITAIIIX
KOMIIOHEHTOB

Crpunmusr (MAu oTIIApKA)

» OTnapka BOCXOAAIIMY NAPAMH C HEABFO
YAQA€HUA ACTKOKUIIAIIHUX KOMIIOHEHTOB
U3 HUCXOAAIIETO YKHUAKOIO IIOTOKA
(BOAAHOM ITap UAU TEIIAO B Ky0O >
HCIIAPEHUE)



Koroasasbl / Columns or Towers

s Pexrudpurarmonnas koronna rectifier / distillation column) — ammmapar aas
Pa3ACACHUSA, TAC IIPOUCXOAUT KOHTAKT (pa3

= pexkTuuKAT (AUCTHAAAT)

) ) ) ) ) )
— — — — — —
Main Stripping Flash Superfractionaksactionator ppakumonmpyromas  Stabilizer
OCHOBHAaA OTIapHad Hcmapureapnad JETKOM CTa6I/IAI/I3I/IpyIOH-IaH
[Toayor6ensu pexTudUKaIIII
HHWBAaroIiad
[TycroTeaas
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Feed Preparation/IToaroroBka chipbs

Settling (orcramBanme) and dewatering (yAaA€HHE IIOATOBAPHOM
BOABI)

Preheating (moaorpesanue)

Desalting & dehydrating (obeccoamBanme n 006€3BOKHBAHIE) at
desalter = electric dehydrator (ycranoBka DAOV =
3AEKTPOAETHAPATOD)

= A drum with two plates (top/bottom) energized with AC
where water drops out together with salts, acids

= We may inject demulsiphying chemical (aeamyabraTop)

= We may also inject sodium hydroxide solution (pactsop
meaoun) to neutralize hydrochloric acid HCI (xaopucro-
BoAopoaHas kucaota) NaOH + HCI = NaCl coas + H20

Heating (HarpeBanue)
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Crude Topping Unit /YcranoBka crabuansarnuu
HeTH U OTTOHKHU AETKUX ppaKui

Or6ensuHmIBaromas KOAOHHa (topping column)

Ot6ensnnennas (gactuaHo) HeTH — (topped
crude / reduced crude)

Typically installed in remote areas to provide
tuel for local consumption, often for use at
pump stations and at crude production facilities

Fractionator

Comprised of pre-heat/heat recovety, ﬁred ik T
heater (orueBas meus), crude fractionation ‘ heater ‘ product
(distillation) and product cooling O ~

Products — gas (rassr) and naphtha .

o . . . esalter
(mpaAMoronHet OcusuH) and typically virgin (0ptional Crude residue
(mpamoronnei) diesel and also kerosene

Naphtha with gases is unstable so we add a
stabilizer (koAnoHHa cTabuamsanum) to draw off
gas and produce marketable straight-run
gasoline (BI'C= Oen3uH ra3oBbIl CTAOMABHBIN).
BI'C ato Toprosoe HanmeHoBanue (trade name)

Are often modularized which reduces
construction cost and complexity (KNPZ)




Atmospheric Distillation
AtMmocdepHasa meperoHKa

Veranoska AT / CDU — crude distillation unit (AT — armocdepras TpybuaTka)

40-140 C Bepxuuii oron (overhead draw)
~ = maper bensuna (light naphtha)
BCEI'AA B BUAE ITAPOB (VAPOUR)
Boxosere moroust (sidestreams) 0
Heater | BCEI'AA B BUAE )KMAKOCTH (LIQUID)
effluent crude * TsmKeAblil Oersun heavy naphtha 120-180
oil * kepocuH kerosene
HarpeTa}I B e An3eAbHOE TOOAUBO diesel Ao 360 -
requ crIpas C aTMOC.(pCprII/I raszoiab atmospheric gasoil 400-420
(cracking stock)
He(Thb
» Kybosoii ocrarok (bottom product)
= masyT (atmospheric residue)
BCET'AA B BUAE JKMAKOCTU (LIQUID)

Aerkne auctuaadarer (light distillates) — naphtha
Cpeanne (middle distillates) — kerosene + light diesel
Tsxearre (heavy distillates) — atm gasoil, heavy diesel

|

Lights Cserasre Ao 360 — 6e3 LPG




Vacuum Distillation
BakyymHasa neperonka

Veranoska BT / VDU — vacuum distillation unit (BT — Bakyymuas tpy0OuaTka)

Process to produce vac distillates that are suitable for lubricating oil production by downstream units
(mocaeayrommne ycraHOBKH), and as feedstocks to catcracker and hydrocracker

Distillate (AnctuaadT) is condensed in two and more sections and then withdrawn as sidestreams

Vacuum system (BaKyyM-CO3AQFOIIIAs CHCTEMA)
draws off decomposition gases (ra3sl pa3AOKEHMS)
and steam (BOASHOII 11ap)

Sometimes we segregate vacuum diesel (BakyymHas Au3eAbH. OPaKITu)

as overhead cut (Bepxuuii rmoron) for winter diesel job

Y

while summer diesel blending component is taken from AT

2+ sidestreams (Ookosbie morousr) — either lubes or cracking feedstock
* Wide-range vacuum gasoil VGO

(BaxkyymHbIit razoriab BI'O mmmpokoro dopakiimoHHOro cocrasa)

Y

atmospheric or LVGO + HVGO (lightt+heavy / aérxnit + tsmxéantit BI'O)
residue (masyr) * Low/medium/high viscosity MB — CB — B — BB (maao0- cpeane- u
BBICOKOBSI3KHUI)

Vacuum residue / heavy residue (KyGoBoii ocrarox BT = ryapon)
is pumped from the bottom to deasphalter (ycranoska seaccpasbrusarium)
as asphalt base stock / fed to cracker or coker

A 4
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Gas Fractionation
I'asoppakimonupoBanue

GFU gas fractionation unit (I'QV razodpakimonupyroras ycraHoBka) 1s designated to separate
hydrocarbon gas mixtures into individual components by rectification

Gases can be fractionated either under pressure at normal temperature or under lower
temperature at normal temperature

GFUs normally comprise 6-10 columns connected in a series or parallel arrangement
(mocaepoBaTeABHO-TApaAAeAbHAA cxema): deethanizer de-C2 (AeaTaHH32TOP, 5TAHOOTIOHHASA
KOAOHHA), depropanizer de-C3 (aemporanusatop), deisobutanizer de-iC4 (aemzoOyranusarop),
debutanizer de-C4 (aebyranusarop), deisopenthanizer de-iC5 (aemsonenranusarop),
depenthanizer de-C5 (aerrenTanmsarop)

o — . Dry gas (cyxoii ra3) to refinery fuel system

nC4 and i1C4 to LPG liquefied petroleum gases

—— (CVT' cxmkeHHBIE yTAEBOAOPOAHBIE Ta3kl) and

Gases from CVDU,

gasoline blending (cmerrrenne Oensuma)
reformers, etc.

iC5 to gasoline blending (cmerrenne GeH3nHa)

C5, C6+ to 1somerization (M30MepU3aITNA)



Hydrotreating - I'mapoouncrka

We hydrotreat distillates (gasoline, kerosene,

diesel, gas oil) to reduce sulphur compounds,
non-saturates (HEIIPEACABHBIE COEATHECHIS),

nitrogen and metals

Single or multi-bed catalytic treatment
(KaTAAUTHYIECKAs OYHCTKA C OAHIM AR
HECKOABKHMU CAOSIMH KaTaAnU3aTopa) in the
presence of H2 converts organic sulphur to
H2S hydrogen sulphide (cepoBoaopoa) and
organic nitrogen to NH3 / ammonia (aurpua
BOAOPOAA / aMMUAaK)

Naphtha treating normally occurs in the vapor
phase (maposas ¢asa), heavier oils usually
operate in mixed-phase (cmerrannas dasa)

H2 rich gas (BCI' BOA,OpO,A,OCOA,Cp)KaHII/II/I ras)
is recycled to reactor to maintain adequate
H2-to-feed ratio (kpaTHOCTB IIUPKYAAIIAN
BOAOPOAQ)

Resulting product — reactor effluent
(THApOTE€HH3AT)

At higher severity ((KECTKOCTBb peKIMa) —
additional hydrogenation (enriching)
(AOTHAPHpPOBAHIE) tO convert aromatics into
naphthenes for kerosene and diesel jobs

Hydrodesulphurization (ruapoobeccepusanue)
— subtype of hydrotreating process to
spectfically produce LSFO low sulphur fuel oil

(amsxocepuuctsiii Masyrt) and FCC feed

Reactor (s)

Feed/effluent
exchangers
Makeup

compressor
Hydrogen makeup

Liquid to stripper

Makeup / fresh hydrogen

(ITOAITUTOYHBIN / CBEKUIT BOAOPOA)

Recycle hydrogen (ImnpkyAAIITMOHHBII BOAOPOA)
Makeup / recycle compressor

(koMIIpeccop MOAUTOYHOTO / nupkyAsmuonaoro BCI



Catalytic Reforming
KaraanTuueckuii pudpOpMUHT

Upgrades various types of naphtha to produce
HO gasoline, BT X aromatics = benzene,

toluene, xylene (bBTK = Oen30A, TOAYOA,
kcuaoA) and LPG (CVI). Side product is H2 rich

gas (BCI')
Product is called reformate = catalyzate
(pudopmaT = KaTAAM3AT)

Two designs - Semi-regenerative
(moayperenepartusnsiii) vs. CCR = Continuous
Catalyst Regeneration (c HerrpepEIBHOM
pereHeparmeil KaTaAu3aTopa

All our reformers besides YANOS are semis and =
we regenerate catalyst in place at the end of each L
cycle. With low pressure drop (rreperraa e
aasaerus) in H2 loop we get 90-100 RON
products

CCR is made possible by smooth-flowing
moving bed reactors and allows low operating
pressures (pabodee AaBACHHE)

Historically —hydrofrorming (ruapodopmmmr),
platforming (maatdpopmunr), catforming
(kardpopmMUHT)




Conversion Processes
IIponeccer KOHBEpCHUH

s Thermal processes (repmugeckue mporeccer) do not imply use of catalyst
= Thermal cracking (repmoxpekuHr)
s CoIpbé — ryApOH (vac resid)
»  Kpekunar maunnaaerca npu 190-200. Peaasssiir mpu 250
m Dboaee Aérkoe CBIPBE (AOMCLHI/IBaIOT BAKyyMHBbBIE AHCTHAAHTEI) U OOAee KECTKUI pEKUM

(higher severity)
» Historically was meant to produce gasoline and has been ousted by higher efficiency
catcracker (yCTaHOBKA KATAAHTIYECKOTO KPEKITHTA)

= Visbreaking (BucOpexuHr)
m Viscosity breaking - yaap mo Baskoctu
m  CrIpBE - Ma3yT U IYAPOH
s [Ipoaykrer — koreapHoe Tonanso (fuel oil) 90 % + ras/Gensun/rasoiiab BucOpeknHra
(visbroken naphtha/gasoil)
= Coking (xokcoBanmue)
» Interrupted (mepmoamueckoe) — non-delayed standard coking in heated drums (8
00OTpeBaEMBIX KyOax)
» Continuous (HerpepsBHOE) — delayed (3ameaserHOE) coking in non-heated drums & fluid
bed coking (kokcoBaHUE B KHIIAIIIEM CAOE)

s  Ky6 = kokcosas xamepa
= Catalytic processes (kKaTaAUTHYIECKHE IIPOIIECCEL)
= FCC= Fluid Catalytic Cracking (KK® = karkpexunr-dparona) - 35% profitability of refinery
= HC= Hydrocracking (ruapoxpexusr)
= Isomerization (msomepusarus)
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Fluid Catalytic Cracking (FCC)

DAFOUA KATAAUTHYECKUM KPEKUHT

Selective conversion of a wide range of gas oils
into high-value products

[Tpu temmeparypax 500-545 mocrosaaHO
LUPKYAUPYIOIIHI KATAAU3ATOP OEpET Ha ceOs
KOKC, KOTOPBIIT BBIKUTAETCH B pEreHEpPaTOpe
(regenerator)

Typical feedstocks are wide-range VGO
(mupoxas ppakIua BAKYYMHOTO Ia30HAfA) Vvirgin
or hydrotreated gas oils (Heouniennasie u
OYHIIIEHHBIE ra30¥AH) + may include lube oil
extract (9KCTPaKT MaCASHEIX (ppakiunii), coker gas
oil and resid (rmxéarre ocratkm). Could even be
atm resid if its sulphur 1s low

Products: HO FCC gasoline (0ensun
KaTKpekuHra), light olefins (propylene and
ethylene) and distillate: LCO = light cycle oil
(AKI" = aérxuit karra3oiiap) goes to fuel oil and
diesel while HCO = heavy cycle oil (TKI" =
TSDKEABIN KaTra3orab) — to fuel oil only. HCO =
slurry. KyOGoBoIi IpOAYKT — KOKC — HAET Kak
TOIIAMBO Ha OOOIPEBAHUE KATAAU3ATOPA

Ryazan FCC built per ABB Lummus design
incorporating advanced reaction system, catalyst
stripper and a single-stage fluidized bed
regenerator (OAHOCTYIIEHYATHIH PEICHEPATOP C
KHITAIITAM CAOEM)

1 — injection nozzle (y3seA BBOAa chIpbA), 2 —riser (paiisep,

AudT-peakrop), 3 — cyclone system ( peakTop ¢ CHCTEMOH IIIKAOHOB),

4 — cyclone containment vessel (oTcroliHas 30Ha pekropa), 5 — modular

grid baffles (ormapmas 30mHa peakropa), 6 — slide valve (ibepHas 3aABIKKa),
7 — transfer line (rparcnoprHas AuHus), 8§ — regenerator (pereHeparop),

9 — cyclones (mukaonsr), 10 — external withdrawal well, 11 — slide valve



Hydrocracking / T'mapokpekuHr

A wide variety of technology
licensors (AnIteH3MAPHI
TEXHOAOTHH)

We have only one in YANOS
by Soviet RDI and UOP

Deep conversion
(mpeBparenue) of
predominantly heavy distillates
and residues to recover lights
(AéTKHE HE(PTEIPOAYKTHI) —
gasoline, jet and diesel

Cracks high- into
lower-molecular-weight
products in H2 environment
(cpeaa BOAOPOAR)

Fresh feed

BT [P e T A [ e e e |

i |
Wash =
ealor ! Makeup
D : : hydrogen
I
1
1
1
|
1
v Flash gas
>

e e

]
I
]
I
To fractionator
]
T N i Sour water

Recycle oil

To fractionator

Recycle o1l pertmpkyasT
Wash water mpomsIBOYHAsS BOA2
Sour water KHCAasg BOAA



Isomerization / I3omepusarius

s C5 / C6 parrafin-rich hydrocarbon streams are
isomerized to produce high MON/RON product
(m3omepm3ar) suitable for addition to the gasoline pool
— 1sopentane 1C5 (m3omenTtaH) and isohexane 1C6
(m3orekcaH) respectively

= [som reaction converts normal chain (yrAeBOAOPOABI
HOPMaABHOTO cTpoeHus) into branched chain
hydrocarbons (yraeBoAOpOABI pa3BeTBAEHHOTO
CTPOCHUA)

s Isom unit includes both reaction and fractionation
areas (OAOK PEeKTH(PUKAITIN)



Visbreaking / Bucopexunr

Atmospheric distillation

arMocgepHas Vacuum distillation Bakyymuas neperouka (BT)
neperonka (AT) Vacuum gasoil BakyyMHBIH ra30HAb
Visbreaker ;Iydrotreater
Buc6pexunr HAPOOHMCTKA

Visbroken gasoil Diesel fuel
ra30HAb B/OpeKHHTa T1% B AH3TOIIAIEC
Visbroken residue

Ocratox B/Opekunra i Fuel oil

85%

» To LLubes B Mmacaa

Vac residue I'yapon

>

Ma3zyrt

Bitumen plant
burymuas

Commercial bitumen
i - brrym ToBapabIi i

Atm residue
Maszyt
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Product Classification
Karaccudukamma HepTenpoOAyKTOB

B ocHOBY kAaccrdUKAIIE MOKHO OAOKUTH PA3AHUYHBIC IIPUHIIHIBL ¥ ITO CLIOCOOY IIPOU3BOACTBA HAU IO
dazoBomy cocraBy. Ho mbI opuenTupyemcsa Ha motpeduTeas (downstream user) — OH AUKTYET OOBEMBL U
Ka4eCTBO, IIOTOMY 3AECh HE(PTEIIPOAYKTHI KAACCH(DUIIMPOBAHBI 110 UX HA3HAYCHIIO

Moropusre Tomausa (motor fuel)

= KapGroparopusie n nmxexropusie (fuel for carburetor-type engines and engines with fuel injection
systems)

»  Peaxrusnsre (jet fuel)
= Awuseasnsie (diesel fuel)
Dueprerudeckue Torausa (power fuel)
Hedramere macaa (petroleum lubricating oils)
= MotopaBIe (motor)
= TparcmuccronHBIE (transmission)
»  Muaycrpuassnere (industrial)
= OHeprerudeckue (power equipment)
» Croenmaapnbre (specialty)
Vraepoansie u Bxynue marepuaAsl (carbon and binding materials)
= Kokc (coke)
»  burymsr (bitumen)
= Ilexu (pitch)
Hedrrexummraeckoe coipné (petrochemical feedstock)

= Apomarmgeckue VB (aromatics), ceippé mupoansa (pyrolysis feed), mapadun (wax), rau (slack wax),
repesuH (ceresine)

Hedrempoayxkrsl crienmaspHoro Hazuadenus (specialty oil products)
= Cwmaska (grease), ocBerureApHsrit kepocuH (lighting kerosene), npucaaxu (additives), cepa (sulphur),
BoAOpoA (hydrogen) 48



Key Product Specifications
KaroueBnle crienmuuKayy TOBAPHBIX IIPOAYKTOB

MOGAS BEH3NHbl ABTOMOBWIIbHbBIE, knacc 2/3/4/5

Sulphur Cepa, makc, ppm

Octane rating (RON) OkTtaHoBOe Yucro (uccnegosat. MeTo), MUH

Octane rating (MON) OkTaHOBO€ 4Mcno (MOTOPHLIN METOA), MUH
Raid vapour pressure (RVP) dasnenue Hacbiw,. Mapos (OHIM), klMa

Aromatics Cog. apomatuku, makc, %

Benzene Con. beHnsona, makc, %

Oxygen Coga. kucrnopoga, makc, %

DIESEL OU3EJNIbHbLIE TOMJIMBA

Sulphur Cepa, Makc, ppm

Cetane rating LietaHoBo€ uncrno, MyH

Flash point Temnepatypa Bcnbilwkn, MuH, °C
Final boiling point KoHeL knnenns 95%, °C

Polyaromatics (PAC) CogepxxaHue
norinapomartuku (MAY), %

FUEL OIL MA3YT TOMOYHbIU
Sulphur Cepa, makc, % macc
Flash point Temnepatypa Bcnbiwkn, MuH, °C

Viscosity Baskoctb npu 80° C, makc, cCt

NetHee
500/350/50/10
45/51/51/51
40

Hu/11/11/11

M-100
3.5

90

118

AN-95
500/150/50/10
95

85

JleTo: 45-80
3uma: 50-100

HH/42/35/35
He Hopm/5/1/1
2.7

3MHee
500/350/50/10
HH/AT7/4T7/47
40 (30)

Hu/11/11/11

AN-92 AN-80
500/150/50/10 500/150/50/10
92 80

83 76

Jleto: 45-80 Jleto: 45-80
3uma: 50-100 3uma: 50-100
HH/42/35/35 HH/42/35/35
He Hopm/5/1/1 He Hopm/5/1/1
2.7 2.7

LUBES MACIA

Pour point Temneparypa
3aCTbIBaHWSA, MVH,

Viscosity BaskocTb npu 40° C,
cCt
Viscosity Index nHgekc Baskoctu

Lubricity Cmaso4yHas
CMocobHOCTb

-60 °Cto -9 °C

>2 ¢St
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Avgas (Aviation Gasoline)
ABHUAITMOHHBIN OCH3UH

= Is intended for reciprocating aviation engines
(IIOpIIIHEBBIC ABUAIIMOHHBIC ABUTATECAN)

= Requires forced fuel injection (mprHyARTEABPHEBIN
BIIPBICK TOIIAMBA) unlike automotive motors

s Quality specs are more rigid vs mogas
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Jet Fuel - PeaktuBHOE TOTIAMBO

Jet engines (BPA - BO3AyIIIHO-peakTUBHEIN ABUTATEAD) - aviation engines where fuel is
continuously fed into combustion chamber (kamepa cropanuns) maintaining burning
process, as well as pre-compressed pre-heated air. Combustion products then enter the
turbine where part of heat energy gears compressor / pumps and move on as a gas
stream through exhaust nozzle (peakruBHOE comno), get expanded producing the
thrust (cuaa Tarm).

Main features

Good evaporation

Combustion efficiency / completeness (toanoTa cropanus), low heating value (reraora
CrOpaHus),

CEPP cold filter plugging point (ipeaeabHas Temireparypa puavrpyemoctu) & cold
properties (HU3KOTEMIIEpATYPHBIE CBOMCTBA) * freezing point (temreparypa
KPHUCTAAAU3AIIIN)

Chemical and thermal oxidation stability (tepmooKuCAUTEABHAA CTAOMABHOCTD)

Anti-wear (IpoTHBOM3HOCHBIE) and anti-static (AaHTUCTATUYECKUE) properties

Typical products: RT, TS-1, J-1
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Diesel Fuel

An3eApbHOE TOIIAUBO

Is intended for diesel / gas turbine engines

Diesel vs. carburetor: higher compression means less fuel ©, higher fab
complexity, bigger size @
Diesel fuel properties

= Cetane rating (meraHoBoe uncAo) — percentage of n-cetane (C16P34) in a
n-cetane/ a-methylnaphthalene (Metua-HadTasns) mixture

= Distillation points

= Viscosity and density

= Cold properties

= Flash point (tremrreparypa BcIbIkm)
= Sulphur

Heating o1l (megrnoe TomAanso) — straight-run gasoil (mpsAMoroHHas AU3eAbHAS
dpaxmmsa) + LCO (AETknit KaTra30MAD)
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Niche Oil Products
HummeBrie HePTEIIPOAYKTHI

Fuel o1l (masyr) 1s used for steam boilers — boiler fuel (koTreapHOE TOIAWBO),
industrial furnaces — industrial fuel o1l (tomounsrit masyr) and for watercraft —
marine fuel oil ((paorckuit maszyr) / bunker fuel (Gyakeproe TOIIANBO)

Bitumen — road (Aopo:xxHEIN), roofing (kpoBEABHBIN), construction
(CTPOUTEABHBIN)

= Asphalt feedstock gets blown with air to harden the material and produce
road bitumen. Softer bitumen is roofing

Lubes Plant (maca00A0K) comprises PDA propane deasphalter (ycranoska
AeacpaAbTU3AUN IPOITAHOM), EXtractor (yCTaHOBKAa CEAEKTHBHON OYHCTKN),
Dewaxer (ycranoBka actrapadpunnsanmn), Hydrofinisher/Polisher (ycranoska
ruapoouncTky MaceA) + Lubes Blender (ycranoBka cmemnteHns macen)

= PDA feed (vacuum bottom product - dpakius ocraTogHOro MacAa).
Products — asphalt for bitumen + deasphalted oil (to base oil)
AeacpaAbTH3AT

= Vacuum lube cuts (BakyymubIe MacAfrHBEIE (Dpakun) from VDU enter
Extraction unit first. Products — extract (akcrpakr) + raffinate (padpunar)
Then raffinate goes to Dewaxer and ends up with Wax (rrerpoaarym, raq,
nepesu) + DWO dewaxed o1l (aemrapadpurmsar).
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Lubes Classification and Specifications
Kaaccudukanma u cnerudpukayia Macea

TOBaprII;'I aCCOpTI/IMeHT MaceA HauuTeBaeT boAee 400 MapOK MacCEA pa3AI/I‘?IHOI“O Ha3HAYCHUA, OAHAKO H_H/IpOKO
PacIIpoCTpaHCHO AHIND OTPAHMYICHHOC YHCAO MAPOK.

Cmazounble MacAa IPUMEHAIOT BO BCEX OOAACTAX TEXHUKH, HECMA30YHBIE MACAA CAYKAT PAOOUNME KHUAKOCTAMH B
rupapaBandeckux mepeAadax (hydraulic liquid), 2A€KTPOH3OAAIIMOHHON CPEAOH

Kaaccudukamma macea
] [To uCTOYHHUKY CHIPBA:
- AUCTHAAATHEIC (M3 MACAAHBIX (PPaKITHE BakyymMHOM reperonkn vacuum distilled lube cuts)
- OCTAaTO4YHBIE (M3 OCTATKA BAKYYMHOH IIEPErOHKH Ma3yTa vacuum residue)
- KOMIIAYHAUPOBAHHEIC (IOAYIECHHBIE CMEITIEHHEM AUCTHAAATHOTO M OCTATOYHOTO KOMITOHEHTOB)
- 3aIyIIECHHBIE (IOAYICHHBIC BBEACHHEM B OA30BBIC MACAQ 3ATYIMAFOIIUX IIOAUMEPHBIX IIPUCAAOK polymer additive
/thickening agent)
. ITo crtocoOy ouncTkm:
- MACAQ KHCAOTHO-IIIEAOYHON OYHUCTKHA
- MaCAQ KHCAOTHO-KOHTAKTHOM OYHCTKU
- CEAEKTUBHOH U aACOPOIINOHHOI OYNCTKA
- MacAa THAPOOYNCTKH

OCHOBHOE KOAHMYECTBO MACEA IIPOU3BOAAT C MCIIOAB30OBAHHEM IIPOIIECCOB CEACKTHBHOM OYMCTKA U ACHapanI/IHI/ISHLII/II/I

OCHOBHEBIE ITOKA3ATEAR KAYECTBA CMA30YHBIX MACEA:

- BA3KOCTb U BA3KOCTHO-TEMIIEPATYPHBIE CBOICTBA (OOECIIeYeHE OOACTICHHIA 3AITyCKA MAIITIH U MEXAHU3MOB IIPH
HHU3KHAX TEMIIEPATYPAX OKPY/KAFOITIEIO BO3AYXA)

~TeMIIepaTypa 3aCTBIBAHHUSA pour point
- XUMHIYeCKas CTAOUMABHOCTD (YCTOMYNBOCTD IIPOTUB OKUCAEHUA KICAOPOAOM BO3AYXA)
- CMA30YHasA CIIOCOOHOCTS lubricity (AAst oOeciegeHnsA HAACKHOCTH CMA3KU IIPU pabOTE MEXAHHI3MOB)

- 3AIIIUTHBIC 1 AHTUKOPO3HUOHHBIC CBOICTBA (AAH IIPCAOXpPaHCHUS METAAAA OT aTMOCCi)CpHOﬁ KOPpPO3UH B IICPHOA
OCTaHOBKHM MAIITHHBI 1 MCXﬂHI/ISMa)
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Lubes Plant - MacasHOE IIPON3BOACTBO

ACCM
Lubes
blender

atm residue
atm residuc | 265

4 MO ActhanbT  3KcTpakTbl MapaduH MaulleTponaTtym

asphalt Wax, slack wax, petrolatum
p > > P

/ fuel oil

CB M (cpeanessiskas macasuas dppakius) / medium viscosity lube oil cut
B M (Bsiskas macasaas dppaxmus) / high viscosity lube oil cut

BAT (BakyymuOe AnseapHOE TOIANBO) / vacuum diesel cut

36/5 = ycranoska aeacdanbruszanuu rnporanom (PDA propane deasphalter)
A-37/3 = ycranoBka ceaektuBHOM ounctku (Extractor)

39/7 = ycranoska aenapadpunamsarmu (Dewaxer)

I'-24 = ycranoska ruapoounctku maceA (Lubes hydrofinisher)




Yacrp 4.

Tpaacopt HedTH 1 rasa



BuAbI yraeBoAOPOAHOTO
TPAHCIIOPTA

s Tparcnopr HedrH
= Tpyoomposoa
= Tamkep
s K/A nucrepua
= ABTOIUICTEpHA
s Tparcmopr rasa
= Tpyodomposoa
= Tamkep LNG
s K/A mucrepua LPG (CIIBT)

» ABTOMOOHMABHBIN — Ia30BbIE OAAAOHBI



ABTOTPAHCIIOPT

Puc. 14.10. IIpuHiunuaipbHas cXeMa BEPXHEro HaJauBa
HedTEenPoAYKTOB B ABTOUMCTEPHBI:

1 —~ HAIHBHOM CTOAK; 2 — CYETUMK; 3 — KIanaH—x03aTop; 4 — dbunbrp; 5 — Hacoc
£ 2

Puc.11.4. AeToMOGHAL-LLHCTEPHA All-4,2-53A:

9 - waccy apTomoGuns FTA3-53A; 3 - uucTepHa;
4 - KpbIMK?A TOPAOBHHLE; J - JECTHUNA; 6 - nenan JUIA PYKaBos;
7 - oTCTOMHHMK ¢ TpyGonpoBonon; 8 - 3nekTpooGOpynOBaHHE;

1 - orHeTYMIHTE b

5 upcTepusy; 10 - pyGonposon rHAPaBIHYCCKOH

9 - y3e KPenneHn:
cucremsr; 11 - Tabmauxa; 12 - nenb 3a3eMIeHUA; 13 - raymmTeNb




PeyHou 1 MOPCKOU TPAHCIIO

Puc 14.9. Cxembl coBpeMeHHbIX raBaHell Tpex THoB:
——— — HanpanJIeHHA TBUKEHHA CyAHA

1 ~ 3aTBOpP; 2 ~ GOKOBbIE OTPAKAECHUSA;
3 — BojIHOE HPOCTPAHCTRO; 4 — akBaTOpua HedTerapaxei.

a) B BHZE TYNUKOBOTo Gaccelina;
0) B BHAE BbIEMKH YacTH Gepera;
B) B BIe OrpaxaeHHoil aksaropuu y Gepera;

I

CARGO TANK COMPARTMENTS
| R O R D A A e

QUARTERS AND
ENGINE AREA

BOILER
ROOMS

BALLAST
AND -~ -
STORES

A tanker.

FLOATING
UNDERWATER HOSE
HOSE

TO SHORE
BUOY




CIII - LNG

LNG Import Terminals

L =

Delivery by pipeline

. The LNG value chain




7KeAe3HOAOPOKHBIU TPAHCIIOPT

Puc. 10.1, J'la_mngaw'l Harpesatens undpakpacuoro u3nyyYeHus
KpueonuxeintHoi Gopmb (a) u ero ycranoexa na uucrepse (6):
1 — usnyvarenu CBETIO-KpacHoOro Hakana;

2 — vanyvarenu TEeMHO-KDacHOro Hakana

J600 JEGG

Puc. 14.7. TIpumensemble cxemsi ciuBa HE(TENPOAYKTOB U3
HENe3HONOPOKHBIX HHUCTEPH:

@) OTKPBITBIA CaMOTEuHbIit CIHB; 6) MexpeabcoBbiii cuus;
B) 3aKpbITIIl CAMOTEYHbIIi CIIUB; r) cuhOHHBII caMOTeYHbIH CTHB;

AR) NMPHHYUTEIbHbII HIKHHI CIHB; €) IPHHYTHTEebHbIH BePXHHi
CJIHB

I - Huxcnuii ceHoil npuGop; 2 ~ NepeHoCHoi xkeno06; 3 — uenTpanbHbII Xken0G
Puc.14.8. JIByCTOPOHHAA KOMOMHNPOBaHHAA CAWBO—HAJMBHAs 3CcTakaxa tuna KC:

4—Tpy6onposox; 5 - ny:esoii peaepyap; 6 — wapHUpHO — cowreHeHHbIE Tpy6H
1 — KOJLIEKTOPBI 1151 He(DTENPOAYKTOR; 2 — KOJUIEKTOPHI 3aYHUCTHBIE; 3 — Tyl epa 7~ KOJJIEKTOD; 8 - coeIlHHPlTeJlbl_'lbel pr60ﬂp0801l; 9 — chuBHOM crosak; 10
ISl CNHBA U3 NOBPEKAEHHBIX IMCTEPH; 4 — CITMBO—HANUBHOM’ CTOsIK; 5 — 3aYnNCcTHOMR Hacoc; 11— npueMbeﬁ peaepeyap
crosik; 6 — ruGkuii wnaHr; 7 — MOBOPOTHAs KOHCOJb




TpyOOIIpOBOABI - HAAHUPOBAHUE

= [loroca o1BOAZ (HA IEPHIOA CTPOUTEABCTBA) -
wayleave
= Right of way (ROW) - Tpacca tpydoompoBoaa
s Oxpana IpupoOAEBI
s TOO — Feasibility Study

= EIA — Environmental Impact Assessment — orteHka
BO3ACUCTBHSA HA OKPY/KAFOIIYIO CPEAY



Tunel TPyOOIIPOBOAOB

[Tpomercrossie /Field MarucrpaAbHBIE

pipelines

/Trunk lines

Awnneiinsie / Pipelines

Texuoaormueckue /
Process pipework

BbIKIIAHbI@ 1 HATHCTATCADBHBIC

auann /Flow and injection

L

/&o 2015 r.

M3 apmMuposBaHHOTO
CTEKAOIIAACTHKA /
Glass reinforced

plastic, GRP (FRP

Meraaamueckue

/Metallic

lines

Ha3HauyeHue 1/n — PL service

TpaHcnopTupyemas cpeaa - Fluid

Hedremnposoasr /Oil
pipelines
I"asomposoast / Gas
lines
Boaosoasr / Water

lines

O603Ha4yeHune TpybonpoBOoAOB: OT
KaKoW TOYKM 1O KaKOW TOYKM.
Hanpumep: «T.Bp. k18 — JHC-21»

>10 MPa >

Beicoko
Huskoro aasaenns)/Low

pressure pipelines

(manopusie) /High

pipelines




YKAAAKA 1 MOHTA2K TPyOOIIPOBOAOB —
IIOCAEAOBATEABHOCTD OII€PALTU

[ IpoexrHO-H3BICKaTEABCKIE pabOTHL, [ 1P (design and
survey)

3aBO3 TEXHHUKH U TPYO, YKAAAKA ITAETEH (sections)
BAOADB TPAcCHI (stringing)

3eMAECPONHBIE PAOOTEL, IIOATOTOBKA «IIOCTEAD
(excavation, bed preparation)

Vkaaaka Tpyoorposoaa (pipeline laying)
3akpenaeHne Tpyoonposoaa (anchoring, securing)
Csapxka u nsoasmnusa cTeikoB (welding, joints insulation)

= Y CTAaHOBKA TEPMOYCAKUBAEMBIX MAHKCT
(heat-shrinkable sleeves)

AMarHOCTHKA CIIAOIITHOCTH ITOKPHITHA U IIPOBEACHHE
HICIIBITAHUII — OIIPECCOBKA (coating integrity inspection,
pressure tests)

3acemxka (backfilling)

YcraHoBka HpeAYHpéAI/ITéAbeIX 351 I/IH(i)OpMaLII/IOHHbIX

3gakoB (marking the ROW)




YKAaAKA ¥ MOHTAK TPyOOIIPOBOAOB —
000pyAOBaHME 1 MEXAHU3MbI

3eMAepoIiHAA TEXHUKA
= byapaosep (bulldozer)
= Oxckasartop (backhoe/ bobcat/ backfiller) A |
= Tpakrop (tractor) &) Jb '
CpeACTBa AASL YKAAAKH T/ I1 plc——
= TpyOoykaapauuk (pipe-layer)
ObopyAoBaHIE AASL CBAPKH

= IloayaBromarmdaeckas capounas crannus (weld
station)

= Pyunas AyroBas cBapka METAAANYECKUM ITOKPBITHIM
arekTpoAOoM (shielded manual metal arc welding)

BcromorareapoEe 060pyAOBaHTE

» I'mapaBamgeckuit karou (hydraulic tongs)

= llenTparop (centeting skid) CsapHoii wos — weld/ welded joint

s [MMand. mammnka, «6oArapkay (gfindery———

= Amnkepa (anchors)

= [lpurpys (swamp block)

s «[Tororenmar»/crpomst (slings)

= Marmmaa AAf pesku TpyO (pipe cutting machine)




IloaABOAHBIE TPYOOITPOBOABI

— 0aprKa-TPyOOyKAAAUUK

KoHcTpykiius 0apxu-TpyboyKiagauka
C BCPTUKAIBbHBIM PACHOMOXEHHBIM OapadaHoM
I ~ bapaca; 2 - 6apaban; 3 — tekmpoosuzamenu; 4 — mpybonpogoo,
S — nHanpasnsrowee yempoticmgo,; 6 — msea; 7 — uzzubarowuii wabnon;
8,9,10 — npasunshsie b6aumaru; 11 — namsscroe ycmpoucmeo




TpyOonpoBOABI — HEAMHEWHAA YACTH

s ['orosubre coopyxenns (VKIIT/LITIC)

= KommpeccopHele 1 HACOCHBIE CTAHIIUU —
cpearero aasaeHusA U AokuMHBIE — KC (KCA) 1

(AKC)
s Hedrebassr m moa3eMHBIE XPAHIAUIIA I'a32

s l'azopacapeaeanreapnnle crannmuu (I'PC)



AuHeNHBIE COOPY>KEHHUA TPyOOIPOBOAA

Aunneiiarie coopyskxenna coraacao CHull 2.05.06 — 85 Bkarouaror:
m TPyOOIIPOBOA (OT MECTA BBIXOAA C IIPOMBICAA IIOATOTOBACHHOI K AAABHEMY TPAHCIIOPTY TOBAPHOMN
HepTH) C
=  orBerBaeHuAME U AynuHramu (branches, looping)
= 3aHOpHOI apmatypoi (shut-off valves)
= IIEPEXOAAMU YEPE3 €CTECTBEHHBIC M MCKYCCTBEHHBIE IIPEIATCTBUA (CrOssings)
= Y3AAMH IIOAKAFOYEHUA HETEIIEPEKAYUBAIOIINX CTAHITUI (access points)

= y3AAMU IIyCKA U IIPHEMA OYHCTHBIX YCTPOHCTB U PA3SACAHTECACH IIPH
IIOCACAOBATEABHOM IIepexavke (pig receivers and launchers);

m YCTAHOBKHU 9AEKTPOXHUMHYECKOU 3aIIIUTHL TPYOOIIPOBOAOB OT kopposuu (electrochemical protection
units),

m CPEACTBA TEAEMEXAHUKHU TPYOOIPOBOAA (remote control systems),

m AHHHHU 3AEKTPOIIEPEAAYH, IIPEAHASHAYEHHBIE AASl OOCAYKUBAHUA TPYOOIIPOBOAOB, U YCTPOICTBA
9AEKTPOCHAOKEHUA U AUCTAHITHOHHOTO YIIPABACHUSA 3aIIOPHON aPMATYPOU U YCTAHOBKAMU
9AEKTPOXUMHUYECKON 3aIUTH TPyOOIIPOBOAOB (power lines, power supply facilities),

 [IPOTHBOIOKAPHEIC CPCACTBA, IIPOTUBOSPOZHOHHBIC U 3AILUTHEIC COOPYKCHHS TPYOOIIPOBOAA
(firefighting means, erosion protection systems),

m CMKOCTH AAf XPAHCHUSA U PA3Ta3UPOBAHUA KOHACHCATA, 3EMASHBIC aMOAPbI AASl ABAPUITHOTO BBIITYCKA
HedTu (condensate tanks, pits),

m 3AAHUA U COOPYKEHHA AUHEWHOM CAYKOBI 9KCIIAyATAITIN TPYOOIIPOBOAOB (maintenance facilities),

m IIOCTOSHHBIC AOPOTH U BEPTOACTHBIC ITAOIIAAKHI, PACIIOAOKEHHEIEC BAOAD TPACCHI TPYOOIIPOBOAA, U
ITOABE3ABI K HEM (paved roads, helipads),

m OITO3HABATEABHBIC H CUTHAABHBIE 3HAKH MECTOHAXOKACHHA TPYOOIIPOBOAQ, YKA3ATEAU 1
LIpEAYIIPEAUTEABHBIE 3HAKH (markers, (warning) signs),

m IIVHKTHI ITOAOTPeBa HedpTH, TerraoTpacca (heat tracing).



PDyTepoBKa, IOKPHITUA

n  Dyreposka (lining)— crrenmasbHAsA OTACAKA AAA OOECIIEYEHUS 3AIITUTEL
IIOBEPXHOCTEH OT BO3MOKHBEIX MEXAaHUYECKUX HAU (DU3UYECKUX TOBPEKACHUI.

— \
BHyTpPEeHHee BHeLLHee/Hapy>XHoe
Jlakokpaco4Hoe NoKpbITUE — paint coating
[09nokcmagHaga cmona — epoxy
*butymHas nsonauyusa — bitumen coating

[IMacTuka - bituminous cement

[ pyHTOBKA, npanmep — primer coating IIpoBepsiercs:
*ApmunpoBaHme — reinforcement Tommmaa — thickness

«3awmTHaa obepTtka — protective wrap CITONHOCTD — continuity

«CaHauus (cm. crneg cnang) — pull-through lining Anresns — adhesion



TpyOa: xapakTepUCTUKHA

Apmamerp BayTperauii — Inside/internal diameter, ID

Apmametp ycaoBroro mpoxoaa (Dy, Ay) / anamerp sHommaassHbH (Dn, AH) —
BEAWYMHA BHYTPEHHETO AMAMETPA, OKPYTACHHAA AO OAMIKAMIIIEIO CTAHAAPTHOIO PAAA —
Nominal diameter

AwnameTp HapyKHBIN, OCHOBHAsA pasMepHas xapakrepucrtuka — Outside diameter, OD
Toammuna crenku. O0o03Havaercs: s UAH t (OT aHTA.: thickness) — Wall thickness

Aasaerne pabouee (Ppab), mpu akTHIECKOI TEMIIEPATYPE CPEABL —
Working/effective pressure

Aasaerne ycaoBHOe (Py) - HanOoAbIIIee H30BITOYHOE AABACHIE, U3MEPAECMOE B
rmackaAfx (I1a) mpu remmeparype 293 K (20°C), npu koTopom obecrieanBaeTcs
AAUTEABHAS PaboTa TPyOOIPOBOAOB U BX 9AeMeHTOB - Nominal/rated pressure, PN

AaBaenue ucnsrrateapHoe/ onpeccosku/ npoduoe (Pucr, Prp), kotopoe Goablire
pabodero aaBAeHHus — Test pressure

AaBAeHIE N30BITOYHOE (MAHOMETPUYECKOE) - Pa3HOCTH AOCOAIOTHOTO AABACHUSA U
AABAEHUS OKPY/KAFOIIIEH CPEABI, ITIOKA3BIBAEMOTO MaHOMETpOM - Overpressure

Temrteparypa pabouas — Working/effective temperatutre



Tumbsl cTaAn

Craap

(110 XUMHUYECKOMY COCTABY

Yraepoaucraa - carbon steel Aeruposannasa - alloy steel (+Cr, Ni, Cu, N, V, etc.)

HWU3KOYrMepoaucTas  CpefHeyrnepoaucTas  BbICOKOYrnepogucTasi  HU3KOMErMpoBaHHasi — cpedHenerMpoBaHHasi BbICOKONermpoBaHHas
low-carbon medium-carbon high-carbon low-alloy medium-alloy high-alloy
(<0,25% C) (0,3—0,55 % C) (0,6—0,85 % C)

MeTtoabl TepmoobpaboTku

3akanueaHue quenching / hardening
ynyJiieHve hardening & tempering
HopManuaaumsa normalization

OTMNYyCK tempering

OTXUr annealing

P ey

XKenesHas pyga iron ore) ong NponsBoAcCTBa cTanm



Mapku (grades) u
MapKupoBka (marking) crasm

Knaccudukauuu:

* [OCT

* EN - EBpoHOpMa

* SAE - Society of Automotive Engineers
* ASTM - ctanpapt CLLUA

* International Organization for
Standardization ISO/TS

* Mapku no ctaHgaptam AnoHuu
* DIN — mapku no ctaHgaptam ®PI
* GB — mapku no cranpgaptam Kutas

O603Ha4YeHne Mapku no

Xumuyeckum coctaB, %
3apy6exHbIM cTaHAapTam

Er—CTa—.

08X18H10T 1.4541 <0,08 <20 <10 ;700 1 g 8 1 5xC-0,7
12X18H10T 1.4878 321(321H)  <0,12 <20 <10 ;,70’0-1 g:g'1 H/o 4xC-0,8
03X17H14M2 1.4401 316 <0,08 <20 <10 ;%0'1 12:8’ 2,025 wlo
03X17H14M3 1.4435 316S <0,08 <20 <10 ;%0'1 1 421:8- 2,5-3,0 Hlo
03X17H14M3 1.4435 316L <0,03 <20 <10 ;,70’0'1 12:8‘ 2,0-30 Hlo
08X17H13M2T 1.4571 316Ti <0,08 <2,0 <075 ;%0'1 112(5’ 2,0-3,0 5xC-0,8
20X23H18 1.4845 3108 <0,08 <20 <075 24,02 190- g H/o

6,0 21,0



Apmartypa - Valves

= TpyOompoBoaHas apMaTypa — yCTPOICTBO, yCTAHABAHBAEMOE Ha TPYOOIIPOBOAAX
(coCyAax) U IIPEAHA3HAYECHHOE AAA VIIPABACHUA (OTKAIOYEHUSA, PACIIPEACACHU,
PEryANpOBaHUsA, COPOCA, CMEITUBAHMSA, PA3OPAZACACHUSA) IIOTOKAMU PAOOYHX CPEA
ITyTEM U3MEHCHUSA IIAOIIAAH IIPOXOAHOIO CEICHUH.

s Kaaccudukamms apmarypsl 1o Tumam

o 3aaBmkka - slide valve - sarmparomnuit AU peryAHpPyIOIIHIT SAEMEHT
IIEPEMEIIIACTCA IIEPIIEHAUKYASPHO OCH IIOTOKA PAOOYUEH CPEABI

o Kaaman (BeHTHAB) - valve - 3a1IMparonuil UAU PEryAHPYIOIIHIT 9AEMEHT
IIEPEMEIIIAETCA BO3BPATHO-IIOCTYIIATEABHO ITAPAAAEABHO OCH IIOTOKA pabOdeH
CPEABI AT 32TBOP B BHAC TAPEAKH COBEPIIIAET ABIKEHHE IIO AYTE.

o Kpan - cock / tap valve - sanmparormuii mAM PEryAupPyrOIIUi SAeMEHT B opMe
TEAA BPAILICHUA HAH €I'O YaCTU IIOBOPAYUBACTCHA BOKPYI COOCTBEHHON OCH

e ANCKOBBIIT 3aTBOP (32CAOHKA, IOBOPOTHBII 3aTBOP, TEPMETUYIECKUIT KAAITAH,
repMoKAaraH) - butterfly valve - sarmparoruii IAU peryAnpyIOIIHIT 9AEMEHT
nMeeT POPMY AUCKA, IIOBOPAYUBAFOIIETOCH BOKPYT OCH, IIEPIIEHAUKYAIPHON UAU
PACIIOAOKEHHOU HOA YTAOM K HAIIPABACHHIO IIOTOKA PAOOYEN CPEABI



I1o mazaaveHUIO

Ilo Tummam

Apmartypa - Valves

TpyOonpoBoaHaa apmarypa .

3arropHas - gate valve

Peryaupyroras u pacupeseanTeAbHas - control valve

[IpeaoxparuTeAbHAas (IIEPEITYCKHOM KAAIIAH)- bypass valve)

3amurHasa (0OparHbIl kKaamald check valve, orcekarormuit kaamas - shutdown valve) } SR
CmecureapHas - mixing valve

dazopaszaesnTeabHas - phase separator

— ®naanresan - flanged valve

— Mydrosas - couple valve

ITo xoHCTpYKITIMM
— [lamkoBas - threaded-end valve IPUCOEAUHUTEABHBIX NATPYOKOB
— IIrymepwras - choke valve

— Iloa opusapky - welded valve

3aaBmkKa - slide valve
Kaanan (BeHTHAB) - Valve
Kpan - cock / tap

AHCKOBBIIT 3aTBOP (3aCAOHKA, IIOBOPOTHBII 3aTBOP, TEPMETHYECKUN KAAITAH,
repMoKAariaH) - butterfly valve



Apmartypa - Valves

OucKoBbIN PerynupytoLmni ' LLInbepHas
3aTBOp — KraraH ¢ | 3agBWKKa - slide
butterfly aneKTponpuneoa =/ valve

valve omMm — control

valve with
electric drive




dacoHHBIE U3ACAUA, PUTUHIU U

IJACMCHTDBI

o~ =

: o [MepexoaHsble -
Mpsimble - direct fittings redFt)Jcingfittings
dacoHHble usaenua u GUTUHIN Ha

TpybonpoBoae

TPOWHUK tee

KpecToBMHa cross (c. tee)

n3rmb/nosBopoT turn/bend

oTBO[ branch

pa3BeTBIIEHNEe branching

nepexoa reducing fitting

BRoK rpebeHOK (bI) manifold

TOYKa BPe3Ku tie-in point

MydTa coupling / sleeve joint

nepenyck / 6annac bypassing

3arnyLuka plug

donaHey, flange

KOMMeHcaTtop extension joint

«KaTtyLuka» spool

Pasnn4yHble hacoHHble usgenus -
shapes

KomneHcaTop npoaonbHoro casura

dnaHueBoe coeanHeEHME ra3oBbIX TPYO



AnarHocTuka 1 o0CcAy’>KUBaHHE TPyOOIPOBOAOB

OwarHocTtuka O6cnyxuBaHue

BusyanbHbIM OcMOTp — visual inspection MaTpynupoBaHue — patrolling/ line

Pa3pyLuaroLLmii KOHTPOMb, KOHTaKTHasA AMarHoCTMKa - walking
Destructive Testing (DT) PeMOHT — repair

Hepa3spyLualolwmim KOHTPOSb, OeCKOHTaKTHAs ANarHOCTUKa —
Non-Destructive Testing (NDT)

Y3K — ultrasonic testing/ UT

BuxpeTtokoBbin KOHTpONb — eddy current test
BubpogunarHoctnyeckuin KoHTponb — vibrodiagnostics 3ameHa - replacement
KanunnapHbein KOHTponb - dye penetrant inspection NHrmbuposaHue - inhibition

[MpombiBka — flushing

OuwucrTka - pigging
[MMP — preventive maintenance

MarHuTtonopolukoBast AedekTockonust - magnetic particle  9X3 - electrochemical protection
inspection

BHyTpuTpyOHas anarHoctuka — in-line inspection

TonwmHomeTpusa — wall thickness gauging

Olb — industrial safety expert review

Lypcp - dig

3auuncTka — clean-up

[MeckocTpynHasa obpaboTtka — grit blasting
[MopbiB / O0TKa3 - leak

XomyT — clamp / patch




HexoTopbie coBpeMEHHBIE

e MaraurHaas Tomorpadus -Maonetic
g

tomography

*Marauromerpus - Magnetometry

e AamaHOBOAHOBaA Y3 A - LRUT

7 .7.530"0 2007@4i0
{4 e |

1o



Canamusa TpyOOIIpoOBOAA — IIPOTAIKKA C(IYAKA»

- Pull-Through Lining

'Mopasnundeckaa nedegka u

/— POWERED REDUCTION PULLING WIRE WINCH —\
ROLLER BOX & LOAD CELL

PIPE STALK \
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Koppos3usa u 0opsda c Hel

Extent of corrosion - IAOIIIAAB KOPPO3UH

uniform/general corrosion — CIIAOIIHAS KOPPO3Hs

localized corrosion — AOKaAbHASA KOPPO3Us

HHTTHHTOB&HKOPPO

pitting — AOKaABHAA KOPPO3HA _—

A3Ba

Vertical Grain Pit
Davis Corrosion LLC.



Kopposusa u 0opsda c Helt

Tunbl KOPPO3UM NO MEXAHN3MY BO3HUKHOBEHUS

sulphate-reducing bacteria cor
rosion

SRB corrosion

KOppO3u4, Bbl3BaHHas
cynbaTBocCTaHaBIMBaKLLNMMN
bakTepnamm

hydrogen sulphide corrosion

HZS corrosion

cepoBodopoaHast KOppo3us

carbon dioxide corrosion

CO2 corrosion

YIMeKncroTHasa Koppo3und

selective attack/leaching

nsbupaTtenbHas Kopposus

microbially induced corrosion | MIC Brokoppo3uns

microbiologically influenced

corrosion

oXygen corrosion KMcnopogHas Kopposus

galvanic corrosion 9MNEKTPOXMMUYECKAS KOPPO3KS

sour corrosion KOPPO31s CEPHUCTBIMU
HedTeENPOAYKTaMU

corrosion under insulation CuUl KOppo3us nog usonauuen




Koppo3usa u 0opr0a c Heu

corrosion prevention
corrosion control OpprOa ¢ KOPPO3UEH

corrosion mitigation

Sacrificial anode - npoTekTop

corrosion rnonitoring — KOPPO3HOHHBI MOHUTOPUHT

corrosion coupon — 0Opas3eI-CBUACTEAD

cotrrosion rate - CKOPOCTDb KOPPO3HUH

.,
»,
oo ¥

corrosion inhibitor — mHrHOHTOP KOPPO3UH

anti-corrosion coating — aHTUKOPPO3MOHHOE ITOKPBITHE

electrochemical protection — aaexrpoxumMmdgeckas sammuta (DX3)

cathodic protection (CP) — katoanas 3arura (K3)

= sacrificial anode cathodic protection — mporexkTopHas 3aruTa

= impressed current cathodic protection (ICCP) — karoanas 3armurra
HAAOKEHHBIM TOKOM

corrosion control unit — ysea korTpoas kopposuu (YKK)

corrosion resistant materials — KOppO3HMOHHO-CTOMKIE MATEPHUAABI



AEMOHTaX TPyOOIIPOBOAOB

KaK NnokKasbIBaKOT ONbIT SKCHHyaTaU,VWl pr6onp080n03 7] AaHHbIC IIHBeHTapI/I3aL[I/H/I nu I{Hq)OpMaL[IIH O 663A€f;[CTBy}OH_[IIX
pesynbraTtbl 06cneaoBaHnin, BHyTPEHHSAS KOPPO3us oObeKTax

BbIBOAMT NPOMBbICIOBbIE TPyBONpoBoabl U3
akcnnyarauuu 3a 5-10 neTt, marucTparnbHble
TpybonpoBoabl — 3a 30-50 neT, Tpy6onpoBoabl CUCTEMBI

rasopacnpenenenus — 3a 40-50 ner, BogoBoabl — 3a Paspaborka [ICA 1 pexyAbTHBALIIO/ ACMOHTAK

10-20 ner.

Pa3nuyHble BapyUaHTbl yTUIN3aUmnm 4EMOHTUPOBAHHbIX ) ‘
[ToaroroBka u 3armmra PM

Tpyo6 :

1. MNMpogaxa nogpagymnky nNo 4EMOHTaXy

2. Nepepaya Ha Hyxabl AKC (ans n3rotoBneHnsa opyrmx
aetanen n MeTanfoKOHCTPYKLUUIA, MOBTOPHOIO
NCMONb30BaHNA B KQYECTBE CBaW N ONOPHbIX
KOHCTPYKLNIA);

3. Coaya Ha metannonom (scrap metal disposal) [TpoBeAEHME TEHAEPOB U 3aKAIOYEHHIE AOTOBOPOB

AoTbl Ha pCKyABTHBaLII/IIO 1 AEMOHTAK

Brrmmoanenmne pa6(:)T I10 ,;\C]\IOHTQ'/KY/pCK_V;\bTIIBﬂHIHI

AemonT2ax - dismantlement
Hacaeane - legacy
BemBectn u3 skcrayaranmu — put out of operation

PekyapruBanus semeas — land remediation
3akoHcepBHpPOBATh - plug




Yacts 4. HSE
OT, IIb u OOC



HamnpaBaeHU:A A€ATEABHOCTH

HSE = SHE = EHS = HSSE — OT, Ilb u OOC

Oxpana Tpyaa — occupational safety and health
= PPE (personal protective equipment) — CI3

(cpeACTBa HHAMBHAYAABPHOM 3AITIATEL)
[ TpombrmiaerHas OesomacHocTs — industrial safety

= Integrity control — obecriegeHne 1IeAOCTHOCTH 1
PaOOTOCIIOCOOHOCTH OOOPYAOBAHUSA

OxpaHa OKPYKAFOIIIEN CPEABI — environmental
protection



ABapuu U IPOUCHIECTBUA

Incident - mpowucrrectue

Accident - aBapus

Failure — oTka3

Major incident — kpyIrHOE IPOUCITIECTBIIE

HiPo (high potential incident) — moTEeHIMAABHO OIIACHOE IIPOUCIIIECTBHUE
Near miss — IPEATOCEIAKA K IIPOUCIIECTBUIO

Significant incident — 3HAYUTEAPHOE IIPOUCITIIECTBUIE

Minor incident — MEAKOE IIPOUCIIIECTBHE

Leak / loss of containment — pasrepmMeTH3aITst

Vreuka / mporeuxa / mope — leak / rupture / breakage
[Toxap / B3pwiB — fire / explosion

RTA (road traffic accident) — ATTI

Power line contact — TOBpeKACHIE AMHUH 3AECTPOIEPEAAT

Mechanical damage — MEXAHIUYIECKHE TTOBPEKACHUSA



TpaBmbI 1 IOCTpasaBIIIHIE

[ToAyunts TpaBmy — to be/get injured
Tpasma — 1njury
CMepTeAbHBIN cAygall — fatality

DAFWC (days away from work case) — cayuai

BPEMEHHOH ITOTEPHU TPYAOCIIOCOOHOCTH

Work-related injury — HecuacTHBIIN cAydail Ha
ITPOU3BOACTBE / IIPOU3BOACTBCHHAS TPABMA

Work-related — cBsizaHHBII ¢ TPOU3BOACTBOM
Health-related — cBsI3agUbBIl ¢ cOCTOSHUIEM 3AOPOBbA

Alcohol-related — cBA3aHHBIN C AAKOTOAEM



OxpaHa OKpy Karoiien CpeAbl

Oduncrka 3aMa3y4eHHOCTU
oil-polluted area

— cleanup of

AMKBUAAITHA OE3ACUCTBYIOITAX OOBEKTOB
(ABO) — elimination of redundant facilities

(ERF)

ATKBHAAITIA ICTOPUIECKAX IKOAOTHIECKAX

Hapymenn (AOH) — elimination of legacy

environmental violations (]

SLEV)

PexkyabpTuBarus 3emeas - land reclamation /

remediation



