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TEXHUYECKOE 3AJJAHUE TECHNICAL ASSIGNMENT

Ha M3TOTOBJICHHE M MOCTABKY PE3CPBHBIX aNilapaToB
Bo3ayIHOTO oxnaxaerus AC-202/1, AC-204/1, AC-
702/1 u nononauTenbHom cexiuu AC-505/1 mns
VIIIIHT

for manufacture and supply of standby air
cooling units AC-202/1, AC-204/1, AC-702/1
and additional section of AC-505/1
for APGTP

OBBEKT IIOCTABKH OBOPYJOBAHMS

VcraHoBKa MO MOJATOTOBKE TIOIYTHOTO HE(QTIHOIO
raza (YIIITHI') Caexnoro HI'KM.

['eorpaduueckoe pacrioyioxxerue: ToMckas 007acTh
Kapracoxckuii paifoH.

TPEBOBAHUSI K M3I'OTOBJIEHHIO U
IMOCTABKE OBOPYIOBAHUA

1. Ilepuon pa3paboTku paboueit
KOHCTPYKTOPCKOU JIOKYMEHTaIlUU (PKII),
HM3TOTOBJICHHS M TOCTAaBKM 3aKa34yMKy Ppe3EepPBHBIX

annaparoB BO3OYUTHOTO OXJIAXKACHUA B KOJTHYCCTBE L( |

eIMHHL] B KOMIUICKTe cO ImKadaMu YIIpaBJICHUsS H
3UIT - ¢ 01.08.2025 mo 01.09.2025r.

2 IIpr H3roTOBJIICHUM pPE3EPBHBIX AallllapaToB
BO3AYIIHOI'O OXJaXJCHHUS MPUMEHSTH IIEePEOBBIE
Poccuiickne TEXHOTOTHH.

3. [Tpown3BecT TEIIOTUAPABIUYECKHE PACUETHI C

onpeneaeHueM HeoOX0IUMON IIIOMany IOBEPXHOCTH

TemiooOMeHa  JJId  OXJIAXJAeMOro  IIPOAYKTa,
corjacoBarh ¢ 3aKa34uKOM.
4. [ToctaBnsemoe oOopynoBaHHE HE JOIKHO

HaXOIUTHCS B CAHKI[HOHHOM CITUCKE W JIOKHO OBITh
JIOCTYITHO K €r0 3aMeHe B CIy4ae BhIX0/a U3 CTPOA.

5 Anmaparsl BO3AYIIHOTO OXJIAKICHHUS TOJDKHEI
HMETh 3amac 10 OXJIAXIACHHIO MPOJyKTa HE MeEHee
10%.

6. AHTHKOPPO3HI{HOE  MOKPBITHE
JIKII rpyut-3Mmains «JIroke» aBa cnos, et RAL 7004

(cepsrit). [lokpriTHe KaMep anmapara smains KO-868.

IIPpUMCHUTDL

7. MarepuaipHOE HCIOJIHEHUE IIPUMEHHTH IO
I'OCT- 51364-99 (bl). MeTaoOKOHCTPYKIMH CTaJlb
09r2c, remmoobmennble TpyOku cTans 20, opebpenne
AFOMHHHH, BEHTHJIATOP — KOMITO3UT HJIH ATFOMUHHH.

FACILITY, FOR WHICH EQUIPMENT IS
TO BE SUPPLIED
Associated Petroleum Gas
(APGTP), Snezhnoye field.
Geographical location: Tomsk region, Kargasok
area.

Treatment Plant

REQUIREMENTS TO MANUFACTURING
AND SUPPLY OF EQUIPMENT

1. Period of time for development of
detailed design (DD), manufacture and supply of
4 (four) standby air cooling units with control

cabinets and spare parts to the Customer — from
01.08.2025 to 01.09.2025.

2. Advance Russian technology shall be
used when manufacturing standby air cooling
units.

3. Perform thermohydraulic calculations to
determine the required heat exchange surface
area for the cooled product, get agreed by the
Customer.

4. Equipment to be supplied shall not be
included in the sanctions list and shall be
replaceable in case of failure.

3 Air cooling unit shall have at least 10%
excess margin [in the heat exchange surface
area] for the cooling of the product.

6. Anti-corrosion coating to be used: PLC
primer-enamel "Lux", two layers, colour RAL
7004 (grey). Coating for chambers of the unit:
enamel KO-868.

7. Material design: as per GOST- 51364-99
(B1). Metal structures: steel 09g2s, heat
exchanging tubes — steel 20, finning -




TEXHHYECKOE 34/TAHHE
Ha nocmasky pesepsHuix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

Knumatuyeckoe  mcmonHenwe XJI1.  Pacdernas
TeMIeparypa OKpyXxaromero Bosayxa mioc 30
rpaxycoB. MuHUMATBEHO JOTTYCTUMAT

(oTpumatenpHasi) TeMmIlepaTypa CTEHKM —allapara,
HaxOMSAIIErocss IOJ IaBileHWeM MHHYc 51 rpamyc.
OTHOCHTEIBHAS BIAKHOCTD HAPYXKHOTO Bo3ayxa 76%.
VKOMILIEKTOBaTh IpoekTupyembie ABO mkadpamu
YIpaBjeHHus ¢ pa3lelieHHeM OT CHJIOBBIX MIKAaQoB ¢
HEOOXOMUMBIM OCHAIICHHEM CHCTEM YIIpaBJICHHS H

aBTOMAaTHU3AINH (KOHTPOJLIEPHI, YaCTOTHBIE
npeoOpasoBareny, YyCTpoiicTBaMH IIABHOIO IIyCKa H
T.1.), MPOU3BECTH MOHTaX nkagos U
IIyCKOHANAJ04YHble PaOOTHL. '

8. Bce w™arepuansl u  000pynOBaHHE TOJDKHO
MaKCHMalbHO  TpOU3BOOWTHECE B Poccum  3a
BO3MOKHBIM HCKITIOYEHUEM obopyaoBaHuUs
aBTOMaTH3aIHH.

HpeZIOCTaBl/ITb nepeyeHb MNOTEHUHAJBHBIX IOCTABIIHKOB
npubopoB H o0opynoBaHusi, JIsi NpPeIBAPHTE/ILHOTO
corjiacoBaHus ¢ 3aKa34YUKOM.

TPEBOBAHHUSI K  PA3PABOTKE  PKI,

CTAIMHHOCTU PABOT, K CPOKAM HX

BBIINTOJTHEHHU 1 n IMOCTABKH

OBOPYJIOBAHHUSA HA CKJIA/l 3AKA3YHNKA

1. Pazpaborka PKJl momkHa BBINOJNHATECA B
cootBerctBUH ¢ ['OCT 2.102-2013 m wuHBIMH
HOPMaTHBHBIMH JIOKYMEHTaMHU
perIaMeHTHPYIOLIAMHA TIPOU3BOJICTBO
TeII000MEHHOTO 000PYIOBAHHUS.

2. UroroByro Bepcmro PKJl mpenmocraBuTh

3aka3zunky B 2 DJK3eMIUIIpax Ha OyMaKHOM
HOCHTEIE, 3JEKTPOHHYIO BEpCHIO B 1 sK3eMIspe.

- TekctoBble  HOKYMEHTHI  TIpEAOCTABUTHL B
opurdHanbHEIX (Qopmarax (MS Office) u B
HepenakTupyemomM popmare PDF (Acrobat Reader).
- Ueprexxst 1mpemoctaButh B (opmatre DWG
(AutoCAD) u B mHepemaktupyemoMm ¢opmare PDF
(Acrobat Reader);

- COopouku crnenuduKanmii  000pyAOBAHMS,
H3JIENH U MaTepHajioB, MNPEIOCTaBUTH B (opmare
(MS Excel) u B HepenaktupyemoMm ¢popmare PDF
(Acrobat Reader);

- 3anuch 3IEKTPOHHOM BEPCUH OCYIIECTBUTH HA
ontuueckue Hocutenu (CD, DVD). Ha nucke
HEOOXOMUMO HaIWYHE peecTpa JAOKyMEHTAIluH,

aluminium, fan — composite material or
aluminium. Climate version: KhL1. Design
ambient air temperature: +30 degrees. Minimal
permissible negative temperature of the wall of a
pressurized unit is minus 51 degrees. Ambient
air humidity: 76%.

Configuration of ACU shall include control
cabinets separated from power cabinets with the
necessary configuration of control systems and
automation (controllers, frequency converters,
soft starters, etc.), carry out installation of
cabinets and commissioning.

8. All materials and equipment shall be
manufactured in Russian to the extent possible,
with a possible exception of automation
equipment.

Provide the list of prospective (potential) suppliers of

instrumentation and equipment for prior approval by
the Customer.

REQUIREMENTS TO DEVELOPMENT
OF DD, WORK SEQUENCE, EXECUTION
TIMELINES AND EQUIPMENT SUPPLY
TO CUSTOMER’S WAREHOUSE

1. DD shall be developed as per
GOST 2.102-2013 and  other  regulatory
documents governing the manufacture of heat-
exchange equipment.

2. The final version of DD to be submitted
to the Customer as 2 hard copies and 1 soft
copy.

- Text documents to be submitted in original
formats (MS Office) and read-only PDF
format (Acrobat Reader);

- Drawings to be submitted in DWG
(AutoCAD) format and read-only PDF
format (Acrobat Reader);

- Specification packages for equipment, work-
pieces and materials to be submitted in MS
Excel format and in read-only PDF format
(Acrobat Reader);

- Soft copy to be made on optical disks (CD,
DVD). The disk must contain a list of
documentation with the configuration of




TEXHHYECKOE 34/JAHUE
Ha nocmasky pezepenvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

COIJIACHO COCTaBY KaXKIOW eTMHHUIIBI 000PYIOBAHMUI.
Hcnonssosanue ¢opmara ¢(aiioB, OTIHYHBEIX OT
CTaHJAPTHEIX, COTJIACOBBIBAETCS C 3aKa34UKOM
JIOTIOJTHUTENBHO.

CraguifHOCTh M CPOKHM BBIIOJHEHHS BCEX
BHJIOB Taxux Kak paspaborka PKJI,
cornmacopanme PKJ[ ¢ 3akazuukom, IIOCTaBKa
MarepuajoB Ui COOPKH ammaparoB BO3JYIIHOIO
oxnaxaenns (ABO), zaBomckas cbopka ABO Ha
CKMW]I, 3aBOACKHME UCTIBLITAHAS KOMIIOHEHTOB 1 ABO
B 1eoM, 3aBojckas mpueMka ABO 3akasumkom,
OTrpy3ka TOTOBOTO OOOpYy[OBaHHA CO CKJana
3aBOJA-U3TOTOBHUTENA,  IOCTaBKa  Ha  CKiIal

3akazunka, ohOpMIIETCS B KaleHTApHOM rpaduke

pabor,

BBIIOJIHEHHS paboT, MPEAMOYTHTEIbHBIA (popMaT

OBIBIIIEM B YIOTPEOJICHUU.

(Microsoft Project) B  3J€KTpOHHOM  BEpPCHH
JuaarpamMMmsbl ['anra.

Cpoku  TpemOoCTaBICHHs  OTYETHOCTH IO
BLIIIOJIHEHWEO ~ BCEX  BHIOB  paboT  COIJIAcHO
KaJleHgapHoMy rpaduxy BBIIONHEHHs paboT -
eXCeHEIETBHO.

5. Bce obGopymoBaHie MOMKHO OBITH HOBBIM, HE

each item of equipment;
Any use of file formats different from standard

ones shall be separately agreed with the
Customer.
3. Sequence and timelines for completion of

all types of work, such as development of DD,
agreement of DD with the Customer, supply of
materials for assembly of air cooling units
(ACU), factory assembly of ACU on skids,
factory tests of components and ACU as a
whole, factory acceptance of ACU by the
Customer, shipment of ready equipment from
the warehouse of the OEM plant, delivery to
Customer’s warehouse, shall be recorded in the
work schedule; preferred format is Microsoft
Project — electronic version of the Gantt chart.

4. Progress reports on all types of work to
be submitted on weekly basis.

5. All equipment must be brand new, not
previously used.

Hcxoanbie nanublie ajs pacuera ABO 202/1,

204/1

Hopwmel npoextuposanus: FOCT 34347-2017, F'OCT 30872-2002

(T'OCT 51364-99), TOCT P UCO 13706-2011.

Homep 3a8BKH, HauMeHnoBaHue o0bexra: AC-202/1

Input data for calculations for Air

Cooling Units 202/1, 204/1
Design norms: GOST 34347-2017, GOST 30872-2002
(GOST 51364-99), GOST R ISO 13706-2011.
Requisition number, name of object: AC-202/1

CocTaB 0XJIAKIAEMOI'0 NPOAYKTA:

Composition of product to be cooled:

KoMmnoHeHT MosbHbie g0 (Hnu %)
Component Mole fractions (or %)
MeTtaH 72,5

Methane

OtaH 7,9

Ethane

IIponan 9,04

Propane

Hzo0yTan 1,74

Isobutane

n-byran 3,0

n-Butane

H3onenran 0,61

Isopentane

n-IlenTan 0,63

n-Pentane

Heonenran 0,0097

Neopentane

TekcaHbl 0,88




TEXHHYECKOE 34/{AHHE
Ha hocmasky pezepervix ABO

TECHNICAL ASSIGNMENT
Jor supply of standby air cooling units

Hexanes

Tenransl 0,076
Heptanes

OKTaHbI Memnee 0,001
Octanes Less than 0.001
Benzon 0,040
Benzol

Tomyon 0,026
Toluene

Juokcun yrieponaa 1,58
Carbon dioxide

Tenuii 0,0118
Helium

Boxopon 0,0031
Hydrogen

Kucnopon 0,0055
Oxygen

A3zor 1,87
Nitrogen

IMapumanesoe masienue no HpS, MIla
Partial pressure for H:S, MPa

KucaoTHOCTE cpeapl
Acidity of the environment

B ciiyyae 0TCYTCTBHSI COCTaBa NMPOIYKTA Heo0X0AUMO
yKa3aTh cBoOiicTBAa MPoayKTa (1JIsl IByX(a3HOro NpoayKTa

MHHHMMYM B ISITH TOYKAX)

In case composition of the product is not available, it is
required to specify the properties of the product (for a
two-phase product — at least in five points)

JlaBneHue,
MIla
Pressure,
MPa

I'asz
Gas

JKunkocts
Fluid

Temmeparypa, °C
Temperature, °C
MaccoBast o napa
Mass fraction of
vapour
HopmanuzosaHHas
SHTANBIHSA, KKaX/KI
Normalized
enthalpy, kcal/kg
ITOTHOCTB, KI/M>
Density, kg/m?
Bs3kocTs, cll
Viscosity, cP

kxan/(ma-°C)
Thermal conductivity,

TennonporoaHOCTS,

keal/(m-h -°C)

TemnoeMKoCTB,
kkan/(kr-°C)
Heat capacity,
keal/(kg-°C)

IlotHOCTH, KI/M?
Density, kg/m?
Bsskocts, cll
Viscosity, cP
TennonpoBoAHOCTS,
kxai/(mu-°C)
Thermal conductivity,
kcal/(m-h -°C)
TemnnoeMkocTs,
kkan/(kr-°C)
Heat capacity,
kcal/(kg-°C)

TTosepxHocTHOS
HaTAXKEHHe, TUH/CM
Surface tension,
dyne/cm

o
Ned
O
(98]

]

Homep 3asBxH, HanMenoBanne o0bekTa: AC-204/1

CocTaB 0XJIA’KA2€MOro HPOAYKTA:

Requisition number, name of object: AC-204/1
Composition of the product to be cooled:

Kommounent MounbHbIe 1omu (UnH %)
Component Mole fractions (or %)
Metan 74,3

Methane

OTan 7,6

Ethane

[Tponan 9,05

Propane

H300yTan 1,72

Isobutane

n-Byran 2,74

n-Butane

H3onenTan 0,408

Isopentane

n-Ileatan 0,348

n-Pentane




TEXHHYECKOE 34/JAHHE
Ha nocmasky pesepsnvix ABO

TECHNICAL ASSIGNMENT
Jfor supply of standby air cooling units

Heonentan 0,0083
Neopentane

T'excanbl 0,117
Hexanes

T'entannt 0,0101
Heptanes

OxTaHbl Menee 0,001
Octanes Less than 0.001
Benzon 0,0080
Benzol

Tonyoun 0,0022
Toluene

Juokenp yrinepona 1,72
Carbon dioxide

Tenuii 0,0137
Helium

Bonopon 0,0019
Hydrogen

Kucnopoxn 0,0051
Oxygen

A3zor 2,01
Nitrogen

IMapuuaneHoe gasienue 1o H,S, MIla
Partial pressure for H2S, MPa

KucnoTHOCTS cpepl
Acidity of the environment

B cayvdae OTCYTCTBHS COCTaBa NPOAYKTa Heo0X0AUMO

yKa3aTh CBOHCTBA NPOAYKTA (A4 AByX(a3HOro
MHHHMYM B IISITH TOYKAX)

MPOAYKTA

In case composition of the product is not available, it is
required to specify the properties of the product (for a
two-phase product — at least in five points)

JaBneHne,
MlTa Tas JKuakocts
Pressure, Gas Fluid
MPa
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| IMapameTpsl paboueii cpeasbl: | Parameters of the working medium:
HaumeHoBaHHe napaMeTpa En. m3m. Ha Bxoze B ABO 202/1 Ha Brixoge n3 ABO 202/1
Parameter UoM At the intake of AC 202/1 At the discharge of AC 202/1
HamveHoBaHMe padoueii cpesl M>/yac Cripoti momyTHeIH He(GTIHOI Ta3
Working medium m’/h Raw associated petroleum gas
®az0oBOE COCTOAHUE Kunkocts Tas/map Kugxocts I"az/map
Phase state Liquid Gas/vapour Liquid Gas/vapour
Pacxox nmpoiayxra Kr/gac 14050 14050
Product flowrate kg/h
Temnepatypa pabodas °C ITmoc 90 — mmoc 120 IImoc 30 mmoc 40
Working temperature Plus 90 — plus 120 Plus 30 — plus 40
JHapneHnne pabouee MIla 1,25-1,30 1,25 -1,30
Operating pressure MPa
JloTrycTUMBIE TIOTEpU JaBICHUA B a
TpyOGHOM TIPOCTpaHCTBE K
L . Pa
Permissible pressure loss in tubular




TEXHHYECKOE 3A/TAHHE TECHNICAL ASSIGNMENT
Ha nocmasky pezepsHoix ABO Jor supply of standby air cooling units

space
TeMmnepaTypa pacueTHas oC IMmoc 177 ITmoc 177
Design temperature Plus 177 Plus 177
JaBneHue pacueTHOE MTIla 1,38 1,38
Design pressure MPa
TepMudeckoe COMPOTUBICHUE
33.FI;)}ISHCHI/II71 ’ MjK/BT
Fouling thermal resistance i
Xapakrepuctrka paboueil cpeapl:
Characteristics of working medium:

Krnacc onacHOCTH 1o

I'OCT 12.1.007 4

Hazard class as per GOST 12.1.007

IToxapoonacHoCTh Ha

Fire hazard Yes

B3peiBOONacHOCTH Ha

Explosion hazard Yes

TokcHuHOCTH JHa

Toxicity Yes

HaumeHoBaHHe NapaMeTpa Enx. u3m. Ha Bxone B ABO 204/1 Ha Beixoge u3 ABO 204/1
Parameter UoM At the intake of AC 204/1 At the discharge of AC 204/1

HawumenoBanue paboueii cpeabl M>/yac Cripoii mormy THbII HedTAHOH ras
Working medium m>/h Raw associated petroleum gas
®Da30BOE COCTOAHUE Kugxocth T"a3/map JKnakoctsb I"az/map
Phase state Liquid Gas/vapour Liquid Gas/vapour
Pacxon nponykra Kr/dac
Product flowrate kg/h 12842 (2842
Temnepatypa pabouas °C [Tnroc 95 — mwmoc 140 ITmoc 15 mmroc 40
Working temperature Plus 95 — plus 140 Plus 15 ~ plus 40
Hapienue pabouee MlIla 3,50 -3,75 3,50-3,75
Operating pressure MPa
JorycTuMble IOTepH HaBIICHUS B
TpyOHOM TIPOCTPAHCTBE kIla
Permissible pressure loss in tubular kPa
space
TemnepaTypa pacueTHas oC ITmroc 177 ITmoc 177
Design temperature Plus 177 Plus 177
HaBnenue pacueTHoe MIla 4,38 4,38
Design pressure MPa
Tepmuueckoe CONPOTUBICHH
3ar1;)ﬂ3HeHH§1 we ) m>K/Br
= e ) = m* K/W
Fouling thermal resistance
XapakTepucTuka padoueit cpepi:
Characteristics of working medium:

Kiace omacHocTH 11O

I'OCT 12.1.007 4

Hazard class as per GOST 12.1.007

IlosxapoonacHOCTh Ha

Fire hazard Yes

B3priBoonacHOCTH Ha

Explosion hazard Yes

TokCHYHOCTB Ha

Toxicity Yes

Hcxoanbie nanHblie AJs pacyera ABO
Hopwmsi mpoektuposanus: 'OCT 34347-2017, TOCT 30872-
2002 (I'OCT 51364-99), 'OCT P CO 13706-2011.
Homep 3asiBku, HaHMeHOBaHue 00bekTa: AC-702/1 (2x

KOHTYDHBIH annapar)

CocTaB oXJ1aKIaeMoro NnpoayKTa:

Input data for calculating of air coolers
Design norms: GOST 34347-2017, GOST 30872-2002
{(GOST 51364-99), GOST R ISO 13706-2011.
Application number, object name: AC-702/1 (2-circuit

device)

Composition of the product to be cooled:




TEXHHYECKOE 34/JAHUE
Ha nocmasky pesepsnvix ABO

TECHNICAL ASSIGNMENT
Jfor supply of standby air cooling units

KommoneHT MonsHzie 1od (ATH %)
Component Mole fractions (or %)
Metan 85

Methane

OtaH 7.9

Ethane

[Iponan 3,04

Propane

Hzo6yTan 0,054

Isobutane

n-byran 0,0284

n-Butane

Hzonentan Mesnee 0,001
Isopentane Less than 0.001
n-Ilertan Memnee 0,001
n-Pentane Less than 0.001
Heonernran Memnee 0,0005
Neopentane Less than 0.0005
T'ekcansl Memnee 0,001
Hexanes Less than 0.001
Tentanbl Menee 0,001
Heptanes Less than 0.001
OKTaHbI Menee 0,001
Octanes Less than 0.001
Benzon Memnee 0,001

Benzol Less than 0.001
Tonyon Menee 0,001
Toluene Less than 0.001
Jlvokcua yriepona 1,86

Carbon dioxide

lennit 0,0137

Helium

Bonopon 0,0031

Hydrogen

Kucnopon Mesnee 0,005 (0,0043
Oxygen Less than 0.005 (0,0043)
A3zot 2,16

Nitrogen

IapunansHoe napienue no HoS, Mlla
Partial pressure for H:S, MPa

KuciioTHoCTS Cpepl
Acidity of the environment

B ciiyuae oTcyTCTBHSI cOCTaBa MPOIYKTA HEOGXOHUMO

yKa3aTh CBOMCTBA NPoaAyKTa (AJist ABYX¢a3Horo
MPOAYKTA MHHHMYM B HATH TOYKAX)

If the product composition is not available, the product
properties must be indicated (for a two-phase product, at
least in five points)

Japnenue,
MIla Ta3
Pressure, Gas
MPa

Kunkocthb
Fluid

Temnepatypa, °C
Temperature, °C
Maccosas 1074 iapa
Mass fraction of
vapour
Hopmanuzoranuas
SHTATBIINS, KKAJ/KT
Normalized
enthalpy, kcal/kg
TInotHoCTS, KI/M>
Density, kg/m?
Bsaskocts, cll
Viscosity, cP

TernnonpoBoaHOCTS,
kkan/(m-a-°C)
Thermal conductivity,

keal/(m-h -°C)

TermmoeMKkoCTB,
kxai/(xr-°C)
Heat capacity,
kcal/(kg-°C)
I170THOCTE, KI/M°
Density, kg/m?
BsizkocTs, cIl
Viscosity, cP
TeHJ'IOHpOBO}lHOCTb,
kkan/(m - °C)
Thermal conductivity,
keal/(m-h -°C)
TenmoeMKoCTb,
kka/(xkr°C)
Heat capacity,
keal/(kg-°C)
IToBepxHOCTHOE
HaTKECHHE, ,HPIH/ CM
Surface tension,
dyne/cm

=
~1
=]
W)
\O




TEXHHYECKOE 34/JAHHUHE
Ha nocmasky pesepgrvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

| ITapameTpsl padouel cpeabl:

| Parameters of the working medium:

Fouling thermal resistance

HaumeHoBaHHe napameTpa En. n3m. Ha Bxoge B ABO 1 xoHTYp Ha Bbixoge u3 ABO 1 koHTYp
Parameter UoM At inlet to air cooler 1% circuit | At outlet of air cooler 1* circuit
HaumeHosanue pabodeii cpeas M*/uac Cyxoii 0TOeH3MHEHHBIH Ia3
Working medium m’/h Dry stripped gas
daz0BOe COCTOSHNE KugkocTb la3/map JKunkocthb Tas/map
Phase state Liquid Gas/vapour Liquid Gas/vapour
Pacxon nmponykra KI/4ac 7544 7544
Product flowrate kg/h
Temnepatypa padouas °C ITmroc 80 — mmoc 95 [moc 20 mmoc 40
Working temperature Plus 80 — plus 95 Plus 20 — Plus 40
JlaBieHue paGouee MTIla 3,8—42 3,8—4,2
Operating pressure MPa
JlommycTuMble IOTEPH NaBJICHHUS B
TpyOHOM IpPOCTpaHCTBE klla
Permissible pressure loss in tubular kPa
space
Temneparypa pacueTHas oC [Toc 177 moc 177
Design temperature Plus 177 Plus 177
JaBjieHue pacueTHOE MIla 4,9 4,9
Design pressure MPa
THB

;l":ril\gr;ee}clﬁgle CONPOTHBJICHHE Mf'K/BT
Fouling thermal resistance P
XapakTepuctuka padodeit cpepr:
Characteristics of working medium:

Kiacc onacHOCTH 1O

TI'OCT 12.1.007 4

Hazard class as per GOST

12.1.007

IToxxapoonacHOCTB Ja

Fire hazard ves

B3peIBOONacHOCTH Ha

Explosion hazard ves

TOKCHYHOCTD Ha

Toxicity yes

HaumeHoBaHue napaMeTpa Exa. u3m. Ha Bxone B ABO 2 kouTyp Ha Bbixoge u3 ABO 2 xoHTYp
Parameter UoM At inlet to air cooler 2% circuit | At outlet of air cooler 2" circuit
HanmMeHoBanme pabGoueit cpenbt M3/uac Cyxoit oTOeH3MHEHHBIN Ta3
Working medium m’/h Dry stripped gas
®a30BOE COCTOSHHUE Kugkocts I"az/map Kugxocts I'a3/map
Phase state Liquid Gas/vapour Liquid Gas/vapour
Pacxog nmpoaykra Kr/1ac 7544 7544
Product flowrate kg/h
Temnepatypa pabodas °C [Iroc 80 — mroc 90 ITroc 20 mmoc 40
Working temperature Plus 80 — plus 90 Plus 20 — Plus 40
Jasnenue pabouee MIla 5,3-5,5 5,3-5,5
Operating pressure MPa
JloTycTUMBIe TIOTepH JaBIICHUS B
TpyOHOM TPOCTPAHCTBE kITa
Permissible pressure loss in tubular kPa
space
Temnepatypa pacueTHas oC Imoc 177 ITmoc 177
Design temperature Plus 177 Plus 177
JapneHue pacueTHOE MIla 8,58 8,58
Design pressure MPa
TepMudeckoe CONMpPOTUBIEHN
3ar1:)H3HeHI/H71 ’ e Mi.KfBT,
m* K/W




TEXHHYECKOE 34 TAHHUE
Ha nocmasky pesepervix ABO

TECHNICAL ASSIGNMENT
Jfor supply of standby air cooling units

XapakrepucTuka paboueil Cpeasl:
Characteristics of working medium:

Kiacc omacHocTH 1o
T'OCT 12.1.007

Hazard class as per GOST
12.1.007

TloxapoonacHoOCTh
Fire hazard

Ha

yes

B3peIBOOIIACHOCTH
Explosion hazard

Ha

yes

ToxcHYHOCTH
Toxicity

Ha

yes

| Bosaymmnas cropona:

| The air side:

Temrrepatypa BO3yxa pacueTHas
Design air temperature

Tlmoc 30

€ Plus 30

MuHIMaJILHO JOILyCTUMAs
(oTpunaTenbHas) TEMIepaTypa CTCHKH
amnmapara, HaXOAAIIEeTocs NMoj,
JaBJieHHEM

Minimal permissible negative
temperature of the wall of a
pressurized unit

Munyc 51
Minus 51

°C

BricoTa HaJl ypOBHEM MOPS
Elevation above sea level

M 300

OTHOCHTENBHAS BIAXXHOCTD
Humidity

% 76

TepMI/mecxoe COTIPOTHUBJICHHUE

3arpA3HeHUI
Fouling thermal resistance

M2 K/Bt
m? K/W

IMapamerpsl ABO:
Parameters of air cooling units:

Kiumatirgeckoe UCIIONHEHHUE 110
I'OCT 15150
Climate version as per GOST 15150

X1
KhL1

MarepuajbHOE UCIIOTHEHUE
Material design

ITo TOCT- 51364-99 (B1)

MerainokoHcTpyKiuu crans 09r2¢; TpyOku crais 20, opeOpeHue amtoMUHUA,
BEHTUJIATOP — KOMITO3UT MJIH JTFOMUHUIH.

As per GOST - 51364-99 (B1)

Metal structures: steel 09g2s, heat exchanging tubes - steel 20, finning —
aluminium, fan — composite material or aluminium.

Presence of air heater/humidifier

Haytnaue cucTeMBbl peIUPKY AT Het
(BHEIIHSSA/BHY TPEHHSIA) No
Presence of a recirculation system
(external/internal)

Hamuaue xano3u (1a/HeT) Ha
Presence of shutters (yes/no) Yes
[TpuBon kamo3u (PydHOMH, IMEKTPO-, Pyunoii
ITHEBMO-) Manual
Shutters mechanism (manual,

electrical, air-operated)

Hanuuue nmoxorpesarens Her
BO3/IyXa/yBIAXHUATENA No

3anmMTHOe aHTHKOPPO3HOHHOE
TOKPBITHE METAJUIOKOHCTPYKLINT
ammmapaTa (OLMHKOBKA/IIOKpacka)
Protective anti-corrosion coating of the
metal structure of the unit
(galvanizing/painting)

AwnTukopposuitaoe nokpertue - JIKII rpynaT-smane «JIroke» n8a ciios, et RAL
7004 (cepwriit). [ToxpeiTHe kKamep annapaTa sManbk KO-868.

Anti-corrosion coating: PLC primer-enamel "Lux", two layers, colour RAL 7004
(grey). Coating for chambers of the unit: enamel KO-868.

ILromanku 0OCTyKMBaHUA (Ta/HeT)
Service floors (yes/no)

Ha
Yes




TEXHHYECKOE 34JAHHE TECHNICAL ASSIGNMENT
Ha nocmasky pesepervix ABO for supply of standby air cooling units

3alUTHOE AaHTUKOPPO3HOHHOE
MOKPBITHE TLIOMAN0K 00CITyKUBAHUS
(oMHKOBKA/TIOKpacKa)

Protective anti-corrosion coating of
service floors (galvanizing/painting)

AHTHKOppO3HitHoe mokpbiTHe - JIKIT rpyHT-oMans «JIroke» aBa cinos, useT RAL
7004 (cepwtii).

Anti-corrosion coating: PLC primer-enamel "Lux", two layers, colour RAL 7004
(grey).

Oco6bie TpeboBaHUS 3aKa3zunKa
Customer’s main requirements

OCHACTHTB 3J1. IBUTATENN JATYHKAMH BUOPALIMK C BBIXOAHBIM CHTHaoM 4-20
MA. Bun B3peiBo3auutsl — Exia. B coctaBe mKkada ynpaBleHHs yuecTh
Gapbephl HCKPO3aIUTHI;

TpeaycMOTPETh YACTOTHOE PEryJIUPOBAHKE 1-T0 M3 2-X BEHTUIISTOPOB;

Jlns snekTpoABMraTesnell ynpasiieMblX JaCTOTHBIM NIPeoOpa3oBaTesieM
HPENLYyCMOTPETh Ptc-TEPMHUCTOPSBI TS TEIIOBOH 3aIIUTE OOMOTOK CTatTopa
(1eTb Ha OTKIIIOUCHHE);

Kabeny MATaHuA 3EKTPOABHIaTelell BEHTHIISITOPOB HE BXOJAT B 00BEM
nocrasku ABO. JTuaMeTpbl kaGeNbHbIX BBOAOB AJ11 KaOeyel muTanus
SIEKTPOABUraTeNel BEHTHIIATOPOB, COMNIACOBATH Ha 3Tane paspaboTku PK]L
ABO. Iloasox kabeseit MUTaHMS JIEKTPOABHIaTelICil BEHTUILITOPOB
OCYILECTBIIIETCA HANPAMYTO, 6€3 MPOMEKyTOYHBIX KOPOOOK Ha rpanHIle OlIoKa;
B xommiekTe nocrapku ABO yuecTh pa3ienbHble KOPOOKHU 3aKUMOB JJIA ptc-
TEPMHCTOPOB M JATYHKOB BHOpaLmyl. [{uaMeTphl KaOeabHBIX BBOIOB KOPOOOK
3@KMMOB COIJIacoBaTh Ha dTane papadorku PKI ABO;

B xomiuiexte nocrapku ABO mpeaycMoTpeTs OqHOKHOMOUHBLH noctT [IBK-15
no 1 mr. Ha Kakapiii ABO;

TpenycMOTpeTh TePMONPEOOPa30BaTENH Il U3MEPEHHS TeMIIepaTyphl
npoaykTa Ha BXxozae u Beixosie ABO ¢ BeIX0nHBIM cHrHaANOM 4-20MA, B
KOMIINEKTe ¢ 3alUTHOM riib30i M20x1,5. Bun p3peiBo3amuTsel — Exi. Kabenn
IUTA [TOJKIIOYSHHS TepMOTIpeoOpa3oBaTeniell BXOAUT B KOMIIIEKT MOCTABKA
ABO.

TepmonpeoGpasoBatenu A KOHTPOJS TeMIePaTyphl NPOAYKTa YCTaHABIMBACTCS

Ha TpyGOIPOBOIHYIO 00BSA3KY, HE BXOMAAIILYIO B KOMILIEKT noctaBku ABO;
TpenycMoTpeTh MpeobpasoBaTeny JaBneHus MeTpan-150 Ha BXolie ¥ BRIX0JE
ABO B KOMITIEKTE ¢ BEHTUILHBIM OJIOKOM (COETMHCHUE JaTUUKOM — HaKHIHAs
raiika M20x1,5, coequHeHMe ¢ MpoueccoM — pe3bOa BHyTpenHsa K-1/2 NPT).
Bun B3pbiBo3amutel —Exi. Kabens 11 MoaKoYeHus JTaTYMKOB JaBICHHA
BXOJHUT B KOMILIEKT nocTaBkud ABO.

HaT‘-II/IKI/I JaBJICHUS YCTAHABJIHBAKOTCA Ha pr6OHp0BO[[HYIO O6B$I3Ky, HC

BXOIAUIYIO B KOMIUIEKT ocTaBku ABO;

IpemycMOTpeTh IO MECTY TIOKa3bIBAIOILMe IPUOOPH! TEMIIEPATYPhI HA BXOIE H
Bbixoge ABO (TepMoMeTpHI OMMETAITMYECKHE), B KOMIUIEKTE C 3alllUTHOM
ranb3oit. CoenrHeHue ¢ poueccoM — pesbba G-1/2;

[pemxycMOTpeTh O MeCTY IOKa3bIBAIOIIHE IIPHOOPHI JABJICHHS Ha BXOMIE M
Beixoge ABO (Manomerpsr MII4), B KOMIUIGKTE ¢ BEHTHIbHBIM OJOKOM.
Coenubenne ¢ npoueccoM — pespda G-1/2;

[MoKa3LIBAOTIME TI0 MECTY TPHUOOPHI TEMITEPATyphl U JABJISHUS YCTaHABIUBAIOTCA

Ha TPYOOIPOBOAHYIO O0BS3KY, HE BXOSINYIO B KOMILIEKT IT0CTaBKH ABO;
[TpenycMoTpeTs KOPOOKH 32KMMOB M KaOenbHO-IPOBOAHHKOBYIO NPOAYKIIHIO
B rpanuiax ABO mis NoAKIIIOUEeHN JaTYNKOB AAaBJICHHUS, TEMIIEPATYPHI,
BHOponpeoOpa3oBartenei U pTC-TEPMUCTOPOB;

OcyuiecTBUTh MEXaHHYECKYIO 3AI0UTY KOMIUIEKTHOU KaOeabHON NPOTyKIHAN
Ha BBICOTE HIDKE 2 METPOB OT YPOBHA 3EMIIH;

JIis KOMIUTEeKTHO# KabeIbHON NpOayKIUHY HPedyCMOTPETh MapKUPOBKY
TPOBOIHUKOB M KabesbHble OUpPKHY;

IpemycMoTpeTh mosocy 3azemiueHus ABO, ocyIecTBUTD 3a3eMICHHE Ha Hee
anekTpoobopyaosanue. [IpenrycMoTpeTs Ha BHelrHelH cropose ABO nBe Touku
LIS TOAKIIFOYEHUSE KOHTYPA 3a3eMJIeHHU ILIOMANKY,

TpemycMOTpeTh 3aKiTaHbe KOHCTPYKIMH (KOHCOIH, Kopoba, U T.4.) B
rparmuiax ABO s mpokimanku kaberneit k anektponorpedutessiM 1 KUIT,
Bces Mex6tounas kabenbHO-TIPOBOAHNKOBasA mpoaykius (o1 ABO no mxada
yIpaBJeHHs) He BXOAUT B 00beM roctaBku ABO;

YxoMmmiekToBath poekrupyembie ABO mxadamu ynpapiaeHHs ¢
HEOOXOIMMBIM OCHALIIEHHEeM CHCTEM YTIPaBJICHUs U aBTOMATH3ALHI
(xoutposnepsi Fastwel/Crevis, yacTotHble mpeoGpa3oBaTenH, ycTpoiicTsa
TUIABHOTO MyCKa M T.J.), HATIPaBUTh crieludukalmio mkados a1s
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TEXHHYECKOE 3AJAHHE TECHNICAL ASSIGNMENT
Ha nocmasky pezepenvix ABO for supply of standby air cooling units

cornacoBaHuA ¢ otgenoM apromarmzarmn OO0 «Hopa Hmnepuany,

e Vwyectb B cocTaBe mkada ynpasierus UBII, paccuuTaHHBIA Ha Bpems 60
MUHYT paGoThl KOHTPOJUIEpa ¥ BTOPHYHBIX ycTpoiicts. Mapky HBI1
COINacoBaTh ¢ 3akazdukoM Ha stane PKJI;

e VvuecTh B cocTape mKada yIpapieHns CEHCOPHYIO Ipa(UIeCKyIO TIaHeNb
onepaTopa, IMaroHaiso He MeHee “10” (He xyxe MT8102iE).

¢ B xommiexte 3UII yuteno:

— NOAIMMIHHMKH SIS KAJKAOro 3JIeKTPOABHIATE ]

— YacTOTHBINA npeodpa3oBaTe/b B KOAHYECTBE NO 1 IIT, HA KAXKAYIO
TeXHOJIOTHYECKYH0 MMO3HLIHIO;

— KOHTpOJUIEp B KoJIHYecTBe 1 LUT. HA BCE TEXHOIOrHYeCKHe MO3HIIH;

- nckpobesonacHbie 6apbepbl — 10% 0T 0611ero KoJIHuecTBa, HO He MeHee 1
LIT. KaJ0T0 TUIA;

— pubponpeoGpasoBaTesib B KoaH4ecTBe 1 1IUT. HA BCe TEXHOOTHYECKHE
TIO3UIIHH;

— TepMoOMpeoGpa3oBaTelib B KOJIHYECTBE 1 IIT. HA BCE TEXHOJTOTHYeCKHE
MO3NIHH;

— npeoGpa3oBaTeib AABJICHHs] B KOJIHYeCTBe 1 UIT. HA BCe TEXHOJIOTHYeCKHe
O3HLHY;

—3UII CAY B cocraBe 5% 0T 0011ero KoJH4ecTBa aBTOMaTHYECKHUX
BBIKJHOYATEIEl, KOHTAKTOPOB, pejie, Ho He MeHee 1 1T,

ENGLISH:

e Electric motors shall be equipped with vibration sensors with output signaf of -
20 mA. Explosion protection type: Exia. Control cabinet shall have intrinsic
safety barriers;

e Stipulate frequency control of one of the two fans;

e For electrical drives controlled by a frequency converter shall stipulate PTC-
temistors for heat protection of stator winding (trip circuit);

e Power supply cables of electrical motors are not part of supply of ACU.
Diameters of electrical motor power cable glands for fans shall be agreed at the
time of development of DD for ACU. Feedthrough of electric motor power
cables shall be direct, without intermediate boxes on the boundary of the
module;

e ACU supply package shall include separate terminal boxes for PTC-termistors
and vibration sensors. Diameters of cable glands for terminal boxes shall be
agreed at the time of development of DD for ACU;

e ACU supply package shall include a 1-button control panel PVK -15 —1 for
each AC;

e Stipulate product temperature measuring converters at the inlet and outlet of
ACU with output signal of 4-20 mA in 1 set with protecting sleeve M20-x1.5.
Explosion protection type — Exi. Cable for connection of temperature
converters is to be supplied along with ACU.

Product temperature measuring converters shall be installed on hookup piping,
which is not in the scope of ACU supply;

e Provide Metran-150 pressure transducers at the inlet and outlet of the ACU
complete with valve block (sensor connection - union nut M20x1.5, connection
to the process - internal thread K-1/2 NPT). Explosion protection type - Exi.
The cable for connecting pressure sensors is included in the ACU supply set.
The pressure sensors are to be installed on the piping, which is not included in
the ACU supply set;

e Provide on-site temperature indicating devices at the inlet and outlet of the
ACU (bimetallic thermometers), complete with protective sleeves. Connection
to the process - thread G-1/2;

e Provide on-site pressure indicating devices at the inlet and outlet of the AVO
(MP4 pressure gauges), complete with valve block. Connection to the process -
thread G-1/2;

Local temperature and pressure indicating devices are to be installed on the
pipeline connections, which is not included in the ACU supply set;

e Stipulate terminal boxes and cable-and-wiring products within the limits of
ACU for connection of pressure and temperature sensors, vibro-converters and
PTC-termistors;
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TEXHHYECKOE 34/IAHHE
Ha nocmaesxy pezepsnvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

Mechanically protect cable items of the unit from ground level to 2 meters
high;
Cable items of the unit shall have wire markings and cable tags;
Stipulate an ACU earthing strip, electrical equipment shall be grounded to it.
The outside of ACU shall have two connectors for earthing loop of the site;
Stipulate inserts (shoulder pieces, ducts, etc.) within the limits of ACU for
cable routing to electrical consumers and instrumentation;
All inter-module cables and wiring (from ACU to control cabinet) is outside the
scope of ACU supply;
Designed ACU shall be equipped with control cabinets with the necessary
configuration of control and automation systems (Fastwel/Crevis controllers,
frequency converters, soft starters, etc.), send specifications of the cabinets to
be agreed by the Automation Department of LLC Nord lmperial;
Control cabinet shall include a UPS designed for 60 minutes of work for
controller and secondary devices. Brand of UPS to be agreed with the Customer
at the time of DD;
The control cabinet shall include a sensor graphic operator terminal with
diagonal of at least “10” (not worse than MT8102iE).
Set of spares shall include:

— Bearings for each electric motor g

— Frequency converter, 1 ea. for each process module;

— 1 controller for all process modules;

~ Spark-safe barriers — 10% of the total quantity but not less than 1

of each type;

— 1 vibro-converter for each process module;

— 1 thermal converter for each process module;

— 1 pressure transducer per each process module;

- ACS spares: 5% of the total number of automatic breakers /

switches, contactors, relays, but not less than 1 piece each.

Hcexonubie 1anHbie As pacueta ABO
Hopwmbl npoextupopanusa: [OCT 34347-2017, TOCT 30872-
2002 (I'OCT 51364-99), TOCT P UCO 13706-2011.

Homep 3asiBkM, HauMeHoBaHUe o0bekTa: AC-505/1

AOMOJIHUTE/IbHAA CEKIIHS

Input data for calculating of air coolers
Design norms: GOST 34347-2017, GOST 30872-2002
(GOST 51364-99), GOST R ISO 13706-2011.
Application number, object name: AC-505/1 (the
additional section)

CocTaB 0XJ12K/I2€MOr0 NMPOAYKTaA:

Composition of the product to be cooled:

KomnonenT MornbHbie nomu (vad %)
Component Mole fractions (or %)
OrtaH 52
Ethane

IIponan 45,8
Propane

H3z00yTan 16,81
Isobutane

n-byran 28,2
n-Butane

H3omnentan 33
Isopentane

n-Ilegtan 0,58
n-Pentane

Heonenran 0,11
Neopentane

ITapunansnoe gasnenue no HoS, MIla 1,28
Partial pressure for HzS, MPa

[InoTHOCTB, KT/M3 521
Density, kg/m3

Kunkuit octatok, % 0,8

Liquid residue, %

12




TEXHHYECKOE 34JAHHE
Ha nocmasky pezepenvix ABO

TECHNICAL ASSIGNMENT

for supply of standby air cooling units

TEKYIIUE IMapameTrpnbl padoueii cpeabi:
THE CURRENT PARAMETERS OF THE WORKING MEDIUM

HanmeHoBaHMe napamMeTpa Ea. nam. Ha Bxoane B ABO 505 Ha snixoge n3 ABO 505
Parameter name UOM At inlet of ACU 505 At outlet from ACU 505
HaumenoBanue padoueil cpelip! M /ac [Mpoman-6yTan
Working medium m3/hour Propane-butane
®da3oBO€ COCTOAHUE IMapoBas ¢asa [IBT CxonaencupoBaHHas (xukas) dpasa
Phase state Propane-butane vapor phase CIIbT
Condensed (liquid) phase of Propane-
butane mix
Pacxon nponykra Kr/gac 5300 5300
Product flowrate kg/hour
Temmeparypa pabodas °C Imoc 60 — wioc 65 ILnroc 43...54 3aBUCUT OT TEMIL OKD.
Working temperature Plus 60 — plus 65 cpensl.
+54 °C kpuTHYHAA TEMIIEpaTypa
OXJIKJICHHUS MPU HAPYK. TEMII. OKP.
cp. ~+17 °C.
TIpu maHHBIX TEMIEpaTypax pacTeT
JaBjieHue B pe(IIOKCHOH eMKOCTH V-
502 1m0 aBapuifHBIX 3HAYEHUH, 110 ITOH
fpHUKHe HEOOXOIUMO JOII.
oxnaxaenue (aonoiH. cekaus ABO)
Plus 43...54 depends on outside air
temperature.
+54 °C critical cooling temperature at
outside air temperature ~ +17 °C.
At these temperatures, the pressure in
the reflux tank V-502 increases to
emergency values, for this reason
additional cooling is required
(additional ACU section)
Tpebyemasi TeMnepaTypa no BBIXOAY +40 ...makc.+50°C
*(B 3aBUCHMOCTH OT t OKP. BO3yXa) +40... max. +50 C
Required temperature at outlet
*(depending of outside air temp.)
JaBnenue padodee Mrma 1,21 -1,22 0,98-1,18
Working pressure MPa
JlomycTiMBIe TOTepH NABJICHHA B
TpyGHOM IIPOCTPAHCTBE kl1a
Permissible pressure loss in tubular kPa
space
TemnepaTypa pacueTHas oc Munyc 51 - Ilmoc 160
Design temperature Minus 51 — plus 160
JaBsnenne pacyeTHOE Mia 1,6-2,0
Design pressure MPa
TepMI/mecxcje COIPOTHBIIECHHE 2 K/BT
e . m2*K/Wt
Fouling thermal resistance
XapaktepucTrKka paboueif cpensl:
Characteristics of working medium:
Kiracc omacHocTH 1O
roCT 12.1.007 4
Hazard class as per GOST 12.1.007
[ToxxapoonacHOCTh Ha
Fire hazard yes
B3peiBOONIacHOCTH Ha
Explosion hazard yes
TOKCHIHOCTH Ha
Toxicity yes
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TEXHHUYECKOE 3AJAHHUHE
Ha nocmasky pezepanvix ABO

TECHNICAL ASSIGNMENT
Jor supply of standby air cooling units

ITPOEKTHBIE JAHHBIE: / DESIGN DATA:

HaumeHoBaHHe mapaMeTpa
Parameter name

En. usm.
UOM

Ha Bxone B ABO 505 Ha Boixoae u3 ABO 505
At inlet of ACU 505 At outlet from ACU 505

HammMenosanue paboueii cpembt
Working medium

M*/gqac
m3/hour

IIponan-6yTaH
Propane-butane

®a3zoBoe COCTOTHHE
Phase state

[Maposas ¢daza IIBT CkonmeHCHUpOBaHHAs (KUIKas )
Propane-butane vapor phase ¢aza CIIBT

Condensed (liquid) phase of
Propane-butane mix

Pacxon nponyxra
Product flowrate

Kr/dac
kg/hour

6229

6229

Temmepatypa pabouas
Working temperature

°C

IDroc 67
Plus 67

ITaroc 54
Plus 54

Hasnenne paGouee
Operating pressure

Mrma
MPa

1,26 - 1,22

JlorrycTiMBIe IOTEPH NaBJICHUS B
TpyOHOM IIPOCTPaHCTBE

Permissible pressure loss in tubular

space

klla
kPa

Temmeparypa pacueTHas
Design temperature

°C

Mumnyc 51 - [Tmtoc 160
Minus 51 — plus 160

JlaBneHue pacyeTHoe
Design pressure

Mia
MPa

1,6-2,0

TepMuIecKOe CONPOTHUBICHHE
3arps3HEeHNH
Fouling thermal resistance

M2 K/BT
m2*K/Wt

[ToBepxHOCTH TEMmIOO0OMeEHA:
- Hapy>kHas (10 opeOpeHHIo)
- BHYTPEHHSAA

Heat exchange surface:

- external (in finning)

- internal

M2
m2

-1313,4
- 48,7

XapakTepucTika paboueit Cpeasl:

Characteristics of working medium:

Knacc onacrocTH o
IoCT 12.1.007

Hazard class as per GOST 12.1.007

IToxxapoonacHOCTh
Fire hazard

Ha

ves

B3pbeIBOONACHOCTH
Explosion hazard

Ha

yes

TokcHdHOCTE
Toxicity

Ja

ves

Bo3aymnas cropona:
Air side:

Temmnepatypa Bo3myxa pacueTHas
Design air temperature

°C

IImoc 30
Plus 30

MuHUMaNLHO HOMyCTHMAS
(oTpuIIaTeIbHAS) TEMIIEPATYPA
CTEHKH arliapara, HaXosIerocs
TI0J1, TaBJICHUEM

Minimal permissible negative
temperature of the wall of a
pressurized unit

°C

Mumnyc 51
Minus 51

BeicoTa Hag ypoBHEM MoOpsi
Elevation above sea level

300

OTHOCHTEIbHAS BIAXKHOCTD

%

76
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TEXHHYECKOE 34/JAHUE
Ha nocmaexy pesepsnvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

Humidity

E;};L;I;::;ﬁgle COTIPOTHRICHUE M2 K/B1
Fouling thermal resistance m* K/W
MMapamerpnl ABO:

AC parameters:

KinmaTHyeckoe UCIOTHEHHE MO XTIl
T'OCT 15150 KhL1

Climate version as per GOST 15150

MarepHanbHOe HCIOIHEHHE
Material design

ITo TOCT- 51364-99 (B1)

MeTannoKOHCTPYKLH cTajib 0912¢; Tpy6Ku cTanb 20, opedpeHue alfOMUHHII,
BEHTHJIATOP — KOMIIO3UT WK QTFOMUHHEA.

As per GOST - 51364-99 (B1)

Metal structures: steel 09g2s, heat exchanging tubes - steel 20, finning — aluminium,
fan — composite material or aluminium.

Hanuuue cucTeMbl peLUPKYISAIIH Her
(BHEILUHSA5/BHY TPEHHSIS) No
Presence of a recirculation system
(external/internal)

Hanuuwe sxano3u (1a/HeT) Ha
Presence of shutters (yes/no) Yes
[puBoa xamo3u (py4Hoi, 31eKkTpo-, | PyuHoi
ITHEBMO- ) Manual
Shutters mechanism (manual,

electrical, air-operated)

Hannaue nogorpesatesns Het
BO37yXa/yBIaKHATEJA No

Presence of air heater/humidifier

3ammTHOE AaHTHKOPPO3HOHHOE
ITOKPBITHE METAJUIOKOHCTPYKIUH
anmapara (OLUHKOBKA/[IOKpacka)
Protective anti-corrosion coating of
the metal structure of the unit
galvanizing/painting)

AnTHKopposHitHoe nokpeiTHe - JIKII rpyHT-3Mmans «Jlioke» apa cros, useT RAL 7004
(cepurit). [TokpsiTie Kamep anmapara aManbs KO-868.

Anti-corrosion coating: PLC primer-enamel "Lux", two layers, colour RAL 7004
(grey). Coating for chambers of the unit: enamel KO-868.

Inowanku obcnyxusanaus (na/mer) | Ja

Service floors (yes/no) Yes

3aIlUTHOE AHTHKOPPO3UOHHOE AHTHKOppO3HiiHOe rokpeiThe - JIKII rpyHT-9Mans «Jlroke» asa cnos, uset RAL 7004
MOKPBITHE TUIOMIAAO0K 0OCTYKUBaHUA | (CepBlii).

(OLHHKOBKA/TIOKpacKa)
Protective anti-corrosion coating of
service floors (galvanizing/painting)

Anti-corrosion coating: PLC primer-enamel "Lux", two layers, colour RAL 7004
(grey).

Oco0rie TpeOoBaHMA 3aKa3uMKa
Customer’s main requirements

e HeobOX0AMMO paccUUTaTh IUIOIMIANE TEIUIO0OMEHA JIOIOIHUTENLHON cexunu AC-
505/1, 0u1sl BKIOYEHHS €€ B [TOCIIEI0BATENIbHYIO padoTy ¢ cymecTByrommm AC-
5035, ¢ HeNBIO MONYYEHHUS HA BBIXOE CKOHAeHcHpoBaHHoH dpaermel (CIIBT) ¢ t
+40...maxc.+50°C;

o OCHACTHUTb JI. JBUTATETH JATINKAMH BUOPALIMH ¢ BBIXOAHBIM CHIHaNoM 4-20 MA.
Buy B3priBozammuthi — Exia. B coctaBe mikada ynpapieHna y9ecTs Gapbepal
HUCKPO3aIINTHI;

e YacToTHOE peryJHpoBaHie BeHTHJIATOPA He Tpebyercs;

o KaGey NMTaHKSA DIEKTPOABUTATENE! BEHTIIATOPOB HE BXOJAT B O0BEM HOCTaBKH
ABO. JInamMeTpsl kKaGeTbHBIX BBOJOB L1 KaOeneH MUTaHuA SNEKTPOABUTaTeNeH
BEHTHJIATOPOB, COMNacoBath Ha stane paspabotku PKI ABO. Iloason xabenei
MUTaHUS 2NEKTPOABUraTeNe BEHTHIATOPOB OCYILIECTRISETCA HApAMYTO, 6e3
IPOMEXKYTOUHBIX KOPOOOK Ha IpaHHIle OI0Ka,

e B xommnexte noctasku ABO yuecTh pasyielbHble KOPOOKH 3aXUMOB IS
JaTYHMKOB BHOpaiu, J[amMeTpbl KabelbHEIX BBOJIOB KOPOOOK 3aKHMOB
cornacosaTh Ha 3tane papabotku PKJ] ABO;

e B xomipiekTe nocrasku ABO npeaycMoTpeTh oJHOKHOIMOYHEIH nocT [IBK-15 mo 1
T, Ha Kaxaeiit ABO;

e TIpexycMOTpeTh TEPMOIIPEOOPA30BATENH 1A U3MEPEHHUS TEMIIEPATYPbI MPOIyKTa
Ha BxoJe u Beixoge ABO ¢ BRIXOIHBIM curHajioM 4-20MA, B KOMIUIEKTE C
3aIMTHOM rub30it M20x1,5. Bun B3peiBo3amutsl — Exi. Kabens 1
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TEXHHYECKOE 34/TAHUE TECHNICAL ASSIGNMENT
Ha nocmasky pesepervix ABO Jor supply of standby air cooling units

MOAKTIOTEHHA TepMoTIpeoOpa3oBarTesieil BXOJUT B KOMILIEKT nocTaBkd ABO.

TepmonpeoOpazoBaTeny U KOHTPOIA TEMIIEpATyphl IPOAYKTa yCTAHABIMBAETCA Ha
TpyGONPOBOAHYIO OOBA3KY, HE BXOILIYIO B KOMIUIEKT nocTaBku ABO;

e TlpeaycmoTpeTh npeobpazoBaTeny gaBiacHNI Metpan-150 Ha BX01€ U BBIX0JIE
ABO B KOMITIEKTE C BEHTHIBHBIM OJOKOM (COSTUHEHHE JATYMKOM — HAKHUIHAA
ratika M20x1,5, coemuuenne ¢ mporeccoM — pessba BHyTpeHHAT K-1/2 NPT). Bux
B3pbIBO3anIUTE —Exi. Kabens mis moaxIrode s JaTYUKOB JaBICHUS BXOIUT B
KOMIUTEKT nocTaBk ABO.

JlaTuuKK JaBJICHUS YCTaHABINBAIOTCS Ha TPYOONPOBOIHYIO OOBA3KY, HE BXOIALLYHO B
KOMILIEKT rmocTaBki ABO;

o IIpeaycMOTpeTh MO MECTY NOKa3bIBAIOLINE HPUOOPHI TEMIIEPATYPEI HA BXOAE H
BeIxoae ABO (TepMoMeTphl OMMETAJUTMIECKHE), B KOMIDIEKTE ¢ 3aIUTHOH
rune30ii. CoeflnHeHue ¢ mpoueccoM — pesbba G-1/2;

o TIpeaycMOTpeTh MO MECTy MOKa3bIBaloLIKe IPHOOPH] NaBJCHUS HA BXOJIE U BEIXOAE
ABO (maroMeTpbl MII4), B KOMILIEKTE ¢ BEeHTHILHBIM 010KOM. CoeTMHEHUE C
nporieccoM — pe3rba G-1/2;

[MokasbiBaroLIKe M0 MecTy TpUOOPHI TEMIIEPATyPhl U AAaBICHHA YCTaHABJIUBAIOTCS Ha
TpyOOTIPOBOAHYIO OGBSI3KY, He BXOISAIIYIO B KOMIUIEKT MocTaBku ABO;

e TIpeaycMOTpeTh KOPOOKH 3aKHMOB U KaOeJIbHO-TIIPOBOAHMKOBYIO NPOAYKIIMIO B
rpaArnax ABO miis HOAKMIOUEHNA JaTIHKOB JABJIECHHUS, TEMIIEPATYPhI,
BubponpeoOpaszoBaTeneil U pTc-TePMUCTOPOE;

e  OcCyIIeCTBUTH MEXaHHYECKYIO 3aIIUTY KOMIIEKTHOM KaGeIbHOM MPOoyKIMH Ha
BbICOTE HU)KE 2 METPOB OT YPOBHS 36MIIH;

e JIjsg KOMIUIEKTHOM KaGeTbHOI MPpoXyKIHHU IPELyCMOTPETE MAPKUPOBKY
MPOBOIHUKOB U KabenbHbIe OUPKH;

¢ TIpenycMoTpeThb momocy 3asemieHus ABO, ocyliecTBATE 3a3€MIICHUE Ha HEE
anekrpoobopynosanue. [IpexycMoTpeTh Ha BHelHel cropoHe ABO 1pe TOUKH
JUTA TIOAKITFOUEHHA KOHTYpa 3a36MJICHUS MIOIIAIKH;

e TIpenycMOTpeTh 3aKIaHbIe KOHCTPYKIHH (KOHCOH, Kopo0a, 1 T.4.) B paHuIax
ABO g nipoknaaku kabeneif k anexkTponoTpeduressM 1 KHIT;

¢ B Mex6ouHas kaGeabHO-TIPOBOAHUKOBAS poxykuus (ot ABO no mkada
yTpaBJIeHHA) He BXOAUT B 00beM moctaBku ABO.

o VKOMIUIEKTOBaTh IpoekTupyemble ABO mixadamu ynpasieH:s ¢ HEOOXOAUMBIM
OCHAILICHHEM CHCTEM YMPaBJICHUSA U aBTOMATH3alUU (KOHTPOIIEPHI
Fastwel/Crevis, ycTpoiicTBa IIIaBHOTO MyCcKa U T.[.), HAIPaBUTh CIIeU(UKALIIIO
mkadoB /Ui cornacoBaHus ¢ otaenoM asroMaTuzanun OO0 «Hopa Umnepunany;

e Vuectb B coctase mikada ynpasnerus UBI1, paccuuranHslif Ha BpeMs 60 MUHYT
paGOTEI KOHTpPOJJIepa U BTOPUYHBIX ycTpoiicTB. Mapky UBII cornacosats a
3aka3zunkoM Ha 3tame PK]I;

e VyecTh B cocTaBe MKada ynpaBJieHHs CEHCOPHYI rpaduuecKyto NnaHesb
ornepaTtopa, auaroHanbio He MeHee “10” (ue xyxe MT8102iE);

e B xomnnexte 3UII yureHo:

— TOAIHITHMKH Il KaXKA0T0 JJIeKTPOABHIATEJIs;

— YacTOTHBIH Npeobpa3oBaTesib B KOJHUYECTBE MO 1 [IT. HA KAXKAYI0
TeXHOJIOTHYECKYI0 MO3NIHI0;

— KOHTPOJIIEP B KOJIHYecTBe 1 LIT. Ha BCce TEXHOJIOTHYeCKHE NO3HIHH;

- Hekpobe3onacHble 6apbepbl — 10% oT o0u1ero KoJinuecTBa, HO He MeHee 1 T,
KaXKHA0I0 THNA;

— BuGponpeoGpazoBaTenb B KoJIHdecTBe 1 IIT. HA BCe TEXHOIOTHYECKHE
MO3HIIHH;

— TepMonpeo6pa3oBaTesib B KojiHuecTBe 1 LIT. HA Bce TEXHOJOTHYECKHE
TIO3HIIMH;

— npeoGpa3oBaTesib 1aBJieHHs B KoTndecTBe 1 IIT. HA Bce TEXHOJIOTHYECKHE
O3NLHH;

— 3UII CAY B cocTaBe 5% 0T 001ero KOJIH4ECTBA ABTOMATHYECKHX
BBIKJIIOYATEIeii, KOHTAKTOPOB, peJie, HO He MeHee 1 IIT. KaskAoro yeTpoicTRa.

ENGLISH:

e [t is necessary to calculate the heat exchange area of the additional section of unit
AC-505/1 to include it in sequential operation with the existing unit AC-505, in
order to obtain condensed phlegm (propane-butane mix) at the outlet with temp. of
+40...max.+50°C
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TEXHHYECKOE 34/JAHHE TECHNICAL ASSIGNMENT
Ha nocmasky pesepgHuix ABO for supply of standby air cooling units

e Electric motors shall be equipped with vibration sensors with output signal of -20
mA. Explosion protection type: Exia. Control cabinet shall have intrinsic safety
barriers;

e Frequency regulation (control) of the fan is not required;

o Power supply cables of electrical motors are not part of supply of ACU. Diameters
of electrical motor power cable glands for fans shall be agreed at the time of
development of DD for ACU. Feedthrough of electric motor power cables shall be
direct, without intermediate boxes on the boundary of the module;

¢ ACU supply package shall include separate terminal boxes for vibration sensors.
Diameters of cable glands for terminal boxes shall be agreed at the time of
development of DD for ACU;

e ACU supply package shall include a 1-button control panel PVK -15 — 1 for each
AC;

e Stipulate product temperature measuring converters at the inlet and outlet of ACU
with output signal of 4-20 mA in 1 set with protecting sleeve M20-x1.5. Explosion
protection type — Exi. Cable for connection of temperature converters is to be
supplied along with ACU.

Product temperature measuring converters shall be installed on hookup piping, which
is not in the scope of ACU supply;

e Provide Metran-150 pressure transducers at the inlet and outlet of the ACU
complete with valve block (sensor connection - union nut M20x1.5, connection to
the process - internal thread K-1/2 NPT). Explosion protection type - Exi. The
cable for connecting pressure sensors is included in the ACU supply set. The
pressure sensors are to be installed on the piping, which is not included in the ACU
supply set;

e Provide on-site temperature indicating devices at the inlet and outlet of the ACU
(bimetallic thermometers), complete with protective sleeves. Connection to the
process - thread G-1/2;

e Provide on-site pressure indicating devices at the inlet and outlet of the AVO (MP4
pressure gauges), complete with valve block. Connection to the process - thread G-

1/2;
Local temperature and pressure indicating devices are to be installed on the
pipeline connections, which is not included in the ACU supply set;

e Stipulate terminal boxes and cable-and-wiring products within the limits of ACU
for connection of pressure and temperature sensors, vibro-converters and
PTC-termistors;

e Mechanically protect cable items of the unit from ground level to 2 meters high;

e Cable items of the unit shall have wire markings and cable tags;

e Stipulate an ACU earthing strip, electrical equipment shall be grounded to it. The
outside of ACU shall have two connectors for earthing loop of the site;

o Stipulate inserts (shoulder pieces, ducts, etc.) within the limits of ACU for cable
routing to electrical consumers and instrumentation;

e All inter-module cables and wiring (from ACU to control cabinet) is outside the
scope of ACU supply;

o Designed ACU shall be equipped with control cabinets with the necessary
configuration of control and automation systems (Fastwel/Crevis controllers,
frequency converters, soft starters, etc.), send specifications of the cabinets to be
agreed by the Automation Department of LLC Nord Imperial;

e Control cabinet shall include a UPS designed for 60 minutes of work for controller
and secondary devices. Brand of UPS to be agreed with the Customer at the time of
DD;

e The control cabinet shall include a sensor graphic operator terminal with diagonal
of at least “10” (not worse than MT8102iE).

e Set of spares shall include:

— Bearings for each electric motor g

— Frequency converter, 1 ea. for each process module;

— 1 controller for all process modules;

— Spark-safe barriers — 10% of the total quantity but not less than 1 of
each type;

— 1 vibro-converter for each process module;

— 1 thermal converter for each process module;
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TEXHHYECKOE 34AJAHHUE TECHNICAL ASSIGNMENT
Ha nocmasky pesepsHvix ABO Jor supply of standby air cooling units

— 1 pressure transducer for each process module;
— ACS spares: 5% of the total number of automatic breakers / switches,
contactors, relays, but not less than 1 piece each.

Cornacoano / Recommended by:

['maBHBIN COBETHHK TI0 MPOU3BO/ICTBY,

OXpaHe TpyJa H MPOMBILUICHHOH 0€30MacHOCTH, \at \. -

OypPCHHUIO U KAaNHTAIbHOMY PEMOHTY CKBaXKHH/ ; b o¥ pLI% J.B. CBamunarxas /

Chief Advisor for Production, HSE, Drilling and WO D.V. Swaminathan
noJINHCh/signature

I'enepanbhbiit gupexrop OO0 «Hopn Mmnepuany / . Baxnanos /

General Director LLC Nord Imperial ﬂ-h V. Baklanov

AA. Hunkun
A. A. Nilkin

Hauvaneauk nenapramenta [TnTHulll' OOO «Hopn Umnepnan» _
Head of Oil Treatment, Transportation & Gas Processing Division”

7

/nmmaqr’ signature

I'n. ciennanuct no ITHI" OO0 «Hopa Umnepuan» <_/"' i W .H. I'onemuxun
Chief Specialist for Associated Gas Utilization ~—__ By L. N. Goleschikhin
Wsignature

Hauanpank OKCullP OO0 «Hopa Umnepuan» = J.B. Xonogayx

Head of Capital Construction and Design Department é}/&qr\ D. V. Kholodchulk,
,—/"—‘nomﬁ’—r‘ ature ten 0.4

Havansank OAUTMuC OOO «Hopa Mmnepuan» / AJO. A6pamosn

Head of Automation, IT, Metrology & Communication !)pr A. Yu. Abramov

o,unm:hfmgn ure

I'maBnsbIi 3HepreTHk OO0 «Hopa Umnepnam» ‘ . B.M. Mapucos
Chief Power Engineer of LLC Nord Imperial nonm%! signature V. M. Marisov
I'maBueiii Mmexanuk OO0 «Hopa Umnepnan» Y/ / H.®. JIpo3nos
Chief Mechanic of LLC Nord Imperial 74 [ N. F. Drozdov

noamuc/signature

18




