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TEXHUYECKOE 3ATAHUE
Ha U3TOTOBJICHHE U IIOCTABKY PE3EPBHBIX allaparoB
BO3yIHOTO oxnaxaenus AC-204/1 n
nomonauTensuoi cekuun AC-505/1 mna YIIITHT

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

OBBEKT ITIOCTABKHU OBOPYJAOBAHUA

V¢TaHoBKa 110 ITOATOTOBKE NOMYTHOTO HE(TSHOTO ra3a
(VIIIIHI) Cuexunoro HI'KM.

Ieorpaduueckoe pacriosokeHue: ToMmckas o0nacTh
Kapracokckuii paiioH.

TPEBOBAHHUSA K H3TOTOBJIEHHIO H
| HIOCTABKE OBOPYJIOBAHUA

1. ITepuon pa3paboTKu paboueii
KOHCTPYKTOPCKOH JIOKYMEHTAIUH (PK]D),
H3TOTOBJICHUS] W IIOCTaBKH 3aKa3uMKy pe3epBHBIX
amnmapaToB BO3AYIIHOTO OXJIAXACHUSA B KOJIHYECTBE 2
eIMHHIT B KOMITIEKTE co IKébhamu ynpasienns u 3UII
— He Oonee 250 gaen.

2. ITpr W3rOTOBJIEHHH PE3EPBHBIX AaIIapaToB
BO3IYHIHOTO OXJI&XKAEHUS MPUMEHATH MEPeTOBBIC
Poccuiickue TEXHOIOTHH.

3. IIpon3BecTH TENMNOTHAPABIAYECKUE PACUETHI C
orpeneIeHneM HeoOX0UMOH MIIoMaau IOBEPXHOCTH

TeriooOMeHa  JUI1  OXJIAXIAaeMoro  IpOAYyKTa,
COTJIaCOBATh C 3aKA34YUKOM.
4. IToctaBnsieMoe o00opyoBaHHE HE JOIDKHO

HAXOAWUTHCA B CAHKIMOHHOM CITMCKE M JIOJDKHO OBITh
JIOCTYITHO K €T0 3aMEHe B Clly4ae BBIXOZa U3 CTPOs.

5. ArnmnapaTsl BO3IYIIHOTO OXJIAXIECHUS TOJDKHBI
HMETh 3arac MO OXJAKICHHUIO IPOAYKTa He MeHee
10%.

6. AHTHKOPpO3UITHOE  MOKPHITHE IIPUMEHHUTH
JIKIT rpyHaT-3Mains «JIroke» aBa ciost, user RAL 7004
(cepsrit). [lokpeiTHE Kamep ammapata smMains KO-868.
[/ MarepuanbHOEe UCIIOIHEHHWE IPHUMEHHTH II0
I'OCT- 51364-99 (b1). MeTaJuTOKOHCTPYKIIUU CTAJIb
09r2c¢, TemmoobMeHHbIe TPyOKH cTaib 20, opedpenue
AJTIOMHHUHN, BEHTIISITOP — KOMIIO3UT WM AIFOMUHUHA.

FACILITY, FOR WHICH EQUIPMENT IS
TO BE SUPPLIED

Associated Petroleum Gas Treatment Plant
(APGTP), Snezhnoye field.

Geographical location: Tomsk region, Kargasok
area.

REQUIREMENTS TO MANUFACTURING
AND SUPPLY OF EQUIPMENT

1. Period of time for development of
detailed design (DD), manufacture and supply of
2 (two) standby air cooling units with control
cabinets and spare parts to the Customer — from
no more than 250 days.

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

2} 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.

5. 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:
ename] KO-868.

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




TEXHHYECKOE 34/I[AHHE
na nocmasxy pesepgnvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

Kinumaruueckoe ucmonmmenue XJI1.  PacuerHas
TeMIlEparypa OKpyXaromero Bozayxa Iumoc 30
rpagycoB. MuHUMATBHO JOTTyCTHMAs

(oTpunaTesibHasg) TeMmIeparypa CTCHKH amnapara,
HaxXxOIdIerocs IoJ{ naBieHHeM MuHyc 51 rpanyc.
OTHOCHUTEILHAS BIAXHOCTH HAPYKHOTO Bo3ayxa 76%.
VKOMILIEKTOBATh TpoekTupyemble ABO mxapamu
YIIPABJICHAS] C pa3ieiieHHeM OT CHJIOBBIX IIKa(poB ¢
HeOOXOJUMBIM OCHAIIEHHEM CHCTEM YIIPABICHHUS H

aBTOMaTHU3aLUHU (KOHTpPOJIIEPHL, YaCTOTHBIE
mpeobpa3oBaTesd, YCTPOUCTBAMH IUIABHOTO IIyCKa H
T.J.), TIPOU3BECTH MOHTAaX mkadoB "
IIyCKOHAIAOYHbIE PA0OTHL.

8. Bce wmarepmamsl ¥ 000pyZOBaHHE JOJDKHO
MakKCHMAllbHO  IPOH3BOJUTECS B Poccmm  3a
BO3MOXHBIM HUCKITFOYEHUEM 00opyIOBaHUS
aBTOMAaTHU3aIHH.

Hpe}lOCTaBl/lTb nepedyeHb MNOTEHUHAJIBHBIX MNMOCTABUIHKOB
npuGopoB u  ofopyAoBaHusl, I8 MNPEIBAPHUTETHLHOrO
corjiacoBaHHsl ¢ 3aKa3uHKOM.

TPEBOBAHUsI K  PA3PABOTKE PKI,

CTAJJMAHOCTH PABOT, K CPOKAM HX

BBITIOJTHEHU S n INHOCTABKH
OBOPYJAOBAHUS HA CKUIIAZ 3AKA3YUKA

1. Pazpabotka PKJl nmomkHa BBINOIHATHECS B
coorBerctBur ¢ ['OCT 2.102-2013 u wuHBIMH
HOPMaTHBHBIMU JOKYMEHTaMHU
periIaMeH TUPYIOIUMHA IIPOU3BO/ICTBO
TEIIOOOMEHHOTO 000PY/TOBAHHUSL.

2. HUroroByio Bepcuto PKJ[  mpenocraBHThH

3akazunky B 2
HOCHTEJIE, JIEKTPOHHYIO BepcHio B 1 ak3eMIuLiIpe.
- TekcToBblE  NOKYMEHTHI
opurmHaNbHEIX Gopmarax (MS Office) u B
nepenakrupyemoM popmare PDF (Acrobat Reader).
- Yeprexxu mpenoctaButh B (opmare DWG
(AutoCAD) u B HepenaktupyemoMm ¢opmare PDF
(Acrobat Reader);

- CoOopuukn cruennpukauil  060pyHOBaHus,
U3IEINi U MaTepUalioB, IPeIOCTaBUTH B opMate
(MS Excel) u B HepenakTupyemom ¢opmare PDF
(Acrobat Reader);

- 3amuck 3JIEKTPOHHON BEPCHH OCYIIECTBUTH Ha
ontnueckre Hocuremn (CD, DVD). Ha paucke

IK3EMIUISIpAX Ha OyMaKHOM

IpCaAoCTaBUTDH B

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
each item of equipment;




TEXHHYFECKOE 34TAHHE
Ha nocmagky pesepenvix ABO

TECHNICAL ASSIGNMENT
Jor supply of standby air cooling units

HEeOOXOAUMO HajluyWe peecTpa JOKYMEHTALMH,
COTJIACHO COCTABY KaX 0¥ eMHHUITBI 000pYIOBAHUSL.
Hcnons3oBanue ¢dopmata (aiyioB, OTIMYHBEIX OT
CTaH/IaPTHBIX, COTJIACOBBIBACTCA C 3aKa34MKOM
JTOTIOJTHUTENHHO.

3. CTagniiHOCTHP W CpPOKH BBIIOJHEHUS BCeX
BUIOB padoT, Takmx Kak paspaborka PKJI,
corimacoBanne PKJ[ ¢
MaTepHanoB Uit COOPKM anmnapaToB BO3AYIIHOIO
oxnaxnennus (ABO), zaBojckas cOopka ABO ma
CKU]I, 3aBoacKHE HCOBITAaHHS KOMIIOHeHTOB H ABO
B IIEJIOM, 3aBOjJcKas IpuemMka ABO 3aka3dqukoM,
OTTpy3Ka TOTOBOTO OOOpYyIOBaHHMSI CO CKJIaza

IOCcTaBKa CKJIaz

3akasunka, oGOpMIIIETCS B KaleHTapHOM Tpaduke

BHITOTHEHUS paboT, HMpPEANMOYTUTEIbHBIN ¢opmar

3aKa3uyuKoM, IIOCTaBKa

3aBO1a-U3TrOTOBUTCIIA, Ha

(Microsoft Project) B »amexkTpoHHOM  Bepcuu
muarpaMMel 'anra.

4. Cpoku  mpeocTaBI€HHS OTYETHOCTH 11O
BHIIOJIHEHUIO  BCEX BHIOB padOT  COIJIACHO

KaJleHTapHOMY TpaduKy BBIIOJHEHHS paboT —
€XKEHEHETHHO.

5. Bce obopymoBaHue JOKHO OBITH HOBBIM, HE
OBIBIIIM B YIIOTPEOJICHUH.

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.

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

Hcxoanbie nannsblie s pacaera ABO 204/1
Hopwmer mpoektuporanus: ['OCT 34347-2017, TOCT 30872-
2002 (I'OCT 51364-99), TOCT P ICO 13706-2011.

Input data for calculations for Air Cooling
Units 204/1
Design norms: GOST 34347-2017, GOST 30872-2002
(GOST 51364-99), GOST R ISO 13706-2011.

CocraB OXJIAKAACMOTO ITPOAYKTA:

Composition of product to be cooled:

KoMmoHeHT Moineusle nonu (i %)
Component Mole fractions (or %)
Metan 74,3

Methane

OrtaH 7,6

Ethane

IIponan 9,05

Propane

HzobyTan 1,72

Isobutane

n-byran 2,74

n-Butane

H3zonenTan 0,408

Isopentane

n-Ilenran 0,348

n-Pentane

Heonentan 0,0083

Neopentane

T'excanbl 0,117

Hexanes




TEXHHYECKOE 34/TAHHE TECHNICAL ASSIGNMENT
Ha nocmaeky pesepsuuix ABO for supply of standby air cooling units

enTaHbl 0,0101

Heptanes

OKTaHbl Memnee 0,001

Octanes Less than 0.001

Benzon 0,0080

Benzol

Tonyon 0,0022

Toluene

JInokcua yriepoja 1,72

Carbon dioxide

Tenuit 0,0137

Helium

Bonopoxn 0,0019

Hydrogen

Kucnopoxn 0,0051

Oxygen

A3zoT 2,01

Nitrogen

Tapruansnoe aasnexue no HaS, Mlla

Partial pressure for H>S, MPa

KucnoTHOCTE cpelibl

Acidity of the environment

B ciyuyae oTCyTCTBHS COCTABa NPOAYKTA HE00X01HMO In case composition of the product is not available, it is

yKa3aTh cBOCTBA MPOAYKTa (AJ1s1 ABYXasHoro npoaykra | required to specify the properties of the product (for a

MUHHMYM B HSTH TOYKAX)

two-phase product — at least in five points)

JlaBnenue,
MIla Ta3 Kunkocthb
Pressure, Gas Fluid
MPa
V| g 32 o & . B A T . B .
£F | g% SE 8 2% | me | £ EF | sas~| BE | 2y |65 | daBe| s34
S| == TS8R 5 o @ 2580 o LEQ 2 5 e 20E0 | BLEDO °E 8
5| E85 R - 2 A B 5L 2" 29 &8¢ ;X 4 A 29 &% EREg
e8| &S | 2 459 &7- B SR | $gap| ETL BE | g28= | Ecad| 2488
S ® & g S3es o [P zSg T e o Q' 22s¢g 52 ®& -]
o k= TE s £ a2l S = [SER=3 23S E 8 o o= (SR a8 = o AZ 35
o2 RN SEZE §7% Z o E5E= an— T A Z 0 ES53= | 28e= 2RED
E&| g& SL£os = o @ EEE ESs 8 g 2 R ERR-I ERRE 2EE
28| 88 E3ZE o8 S5 | 552 | BE2E| S8 | RS |57z | 2EgE | =i
= | 3 25 5| gR - 5A & 2 2
0,950 - -
| IMapamerpsbl padoueii cpeabl: | Parameters of the working medium:
HanmeHoBaHHe napamMerpa En. u3m. Ha Bxoae B ABO 204/1 Ha Bbixone u3 ABO 204/1
Parameter UoM At the intake of AC 204/1 At the discharge of AC 204/1
HaumMenosanue paboueii cpebl Mm>/yac CslIpoii nomyTHbLI HedTAHOM ra3
Working medium m’/h Raw associated petroleum gas
®a3z0BOE COCTOAHKE Kugkocth T'az/map Kuaxoctb I'as/map
Phase state Liquid Gas/vapour Liquid Gas/vapour
Pacxon mpoaykTa Kr/4ac
Product flowrate kg/h Tgsie 12842
Temneparypa pabodas °C ITmoc 95 — mmoc 140 [moc 15 mmoc 40
Working temperature Plus 95 — plus 140 Plus 15 — plus 40
Japrenue paboyee MIIa 3,50-3,75 3,50-3,75
Operating pressure MPa
JlonycTuMble OTEpH AABIECHUA B
TpyOHOM TIPOCTPAHCTBE klla
Permissible pressure loss in tubular kPa
space
Temneparypa pacyeTHas oC ITaroc 177 ITroc 177
Design temperature Plus 177 Plus 177
JiaBIcHHE pacyeTHOE MITa 4,38 4,38




TEXHHYECKOE 34A/JAHHE
Ha nocmasky pesepsHvix ABO

TECHNICAL ASSIGNMENT
Jfor supply of standby air cooling units

Design pressure MPa

TepMmuueckoe CONPOTUBIIEHUE

3arp SI3HECHUU P M>K/Br
p? . m? K/W

Fouling thermal resistance

Xapakrepuctuka pabodeit cpenpl:
Characteristics of working medium:

Knace omacuoctu mo N'OCT12.1.007

Hazard class as per GOST 12.1.007 G
TloxapoonacHOCTH Ha
Fire hazard Yes
B3priBoonacHOCTB Ha
Explosion hazard Yes
TOKCHYHOCTH a
Toxicity Yes
Hcxoanble 1aHHBbIE A/ pacyeTa A0N0JTHUTEIbHOH Input data for calculating
cexkuun ABO 505/1 additional section of ACU-505/1
Hopwmst npoextuposanus: 'OCT 34347-2017, TOCT 30872- Design norms: GOST 34347-2017, GOST 30872-2002
2002 (I'OCT 51364-99), TOCT P UCO 13706-2011. (GOST 51364-99), GOST R ISO 13706-2011.
Homep 3asiBKH, HaMeHoBaHue o0bekTa: AC-505/1 Application number, object name: AC-505/1 (the
[AONOJHHUTENbLHAS CEKIUSA additional section)
CocTaB 0XJ1a3K12€MOr0 NPOAYKTA: Composition of the product to be cooled:
KoMnoneHT Mogsablie nonu (unu %)
Component Mole fractions (or %)
OTaH 5,2
Ethane
[Iponan 45,8
Propane
H306yTan 16,81
Isobutane
n-bytan 28,2
n-Butane
H3onentan 3,3
Isopentane
n-Ilentan 0,58
n-Pentane
Heonenran 0,11
Neopentane
IMapuuansHoe gasnenue no H,S, MIla 1,28
Partial pressure for H.S, MPa
TIIOTHOCTD, KI/M3 521
Density, kg/m3 |
JKunkuii octatok, % 0,8
Liquid residue, %
TEKYUIUE I[Tapamerpnl padoueii cpeanst AC 505:
CURRENT parameters of AC-505 working medium
HaumeHoBaHue napaMerpa Ea. nsm. Ha Bxoze B ABO 505 Ha BbIxoae u3 ABO 505
Parameter name UOM At inlet of ACU 505 At outlet from ACU 505
HaumenoBaHue pabouelt cpeabl M3/uac [poman-6yTan
Working medium m3/hour Propane-butane
®Da3oBOE COCTOAHHE [TapoBas daza I1IBT CkoHaeHcupoBaHHasA (kuzkas) dasza
Phase state Propane-butane vapor phase CIIBT
Condensed (liquid) phase of Propane-
butane mix
Pacxon npoaykra Kr/dac 5300 5300
Product flowrate kg/hour
Temnepatypa padouast °C ITntoc 60 — wmroc 65 IInroc 43...54 3aBUCHUT OT TeMII. OKp.
Working temperature Plus 60 —plus 65 Cpeapl.




TEXHHYECKOE 34JAHHE
Ha nocmasky pesepsreix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

+54 °C xputHuHas TemMmeparypa
OXJIAXKIEHUS TP Hapy’K. TEMIL. OKp.
cp. ~+17°C.

[Tpu maHHBIX TeMIepaTypax pacTer
JaBJIeHne B peIrOXCHONH eMKOCTH V-
502 1o aBapuilHBIX 3HAYEHUH, 10 3TOH
MPUYMHE HEOOXOIHMO JIOTL.
oxJnakaeHue (IonoyH. cekuus 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)

TPEBYEMABIE ITapamerpsnl padoueii cpenbt 1J1s gonoanurensnoil cexunu ACS505/1 (nannan
JONOJHHUTENbHAN CEKIHA NOAKII0YAETCS NOCaeA0BaTeNBHO mocae ACS05) /

REQUIRED: parameters of additional section AC-505/1 working medium (this additional section is
subsequently connected after AC505)

Bxon / Entry

Brixon/Exit

Temreparypa pabouas
Working temperature

°C +54

Tpedyemas TemnepaTypa 1o BbIXOAY
*(B 3aBHCUMOCTH OT t OKP. BO3yXa)

+40

JHaprenue pabouee
Working pressure

Mma 1,21-122
MPa

0,98 -1,18

JlomycTuMble IOTEPH AaBIeHUS B
TpYOHOM IPOCTPAHCTBE
Permissible pressure loss in tubular
space

klla
kPa

Temneparypa pacueTHast
Design temperature

°C

Munyc 51 - [roc 160
Minus 51 — plus 160

JlaBeHHe pacueTHOe
Design pressure

Mrma
MPa

1,6-2,0

TepMuueckoe CONPOTHBIICHUE
3arpsi3HEHUH
Fouling thermal resistance

M2-K/Bt
m2*K/Wt

XapakTepucTHKa paboueil cpebl:
Characteristics of working medium:

Knacc onacHoctH o
T'OCT 12.1.007
Hazard class as per GOST 12.1.007

TToxxapoonacHOCTH
Fire hazard

Ha

yes

BspeiBoomacHOCTH
Explosion hazard

Ha

yes

ToxcuuHOCTh
Toxicity

Ha

ves

Bo3ayumHasi cropona:
Air side:

TemMmnepaTypa BO3yxa pacueTHas
Design air temperature

IInroc 30

C Plus 30

MUHUMAIBHO JOMYCTHMAs
(oTpHnartensHas) TeMIeparypa
CTEHKH alapara, HaxoAsa1erocs
OJ1 AABJIEHHEM

Munyc 51
oC Minus 51




TEXHHYECKOE 34/IAHUE
Ha nocmasky pesepsrvix ABO

TECHNICAL ASSIGNMENT
for supply of standby air cooling units

Minimal permissible negative

temperature of the wall of a

_pressurized unit

BricoTta HaJl ypoBHEM MOPs M 300
Elevation above sea level m
OTHOCcUTENbHAS BIIAXKHOCTh % 76
Humidity

E:F%L;I;I:eegﬁoﬁe COIPOTHUBIIEHNE Mi_K /BT
Fouling thermal resistance m” K/W
Mapamerpsr ABO:

AC parameters:

Knumarnueckoe HCTIONHEHHE 110
T'OCT 15150
Climate version as per GOST 15150

XJI1
KhL1

MartepHralibHOE HCIIOTHEHHE
Material design

o TOCT- 51364-99 (b1)

MeTaIOKOHCTPYKIHHU cTanb 09r2¢; TpyOKHu cTab 20, opedpeHne aloMUHHIH,
BEHTUIIATOP — KOMIO3UT WIIY AIFOMHHU.

As per GOST - 51364-99 (B1)

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

Hanuune cucTeMbl peLIUPKYIJIALMHA Her
(BHEIIHSAA/BHY TPEHHSIA) No
Presence of a recirculation system
(external/internal)

Hanuuue xamo3u (Da/HeT) Ha
Presence of shutters (yes/no) Yes
[puson xamo3u (py4HOH, 37eKTpo-, | PyuHOH
MHEBMO-) Manual
Shutters mechanism (manual,

electrical, air-operated)

Hanuuue nonorpesatens Her
BO3IyXa/yBIaXHHUTEA No

Presence of air heater/humidifier

3aluTHOE aHTHKOPPO3HOHHOE
TIOKPBITHE METAIJIOKOHCTPYKIMHI
annapara (OIMHKOBKA/TIOKPAcKa)
Protective anti-corrosion coating of
the metal structure of the unit
(galvanizing/painting)

Antrikopposuiiaoe nokpeitre - JIKIT rpynT-sMans «Jloke» aga crod, 1setT RAL 7004
(cepsiit). TIokpsITHE KaMep anmapata sMainb KO-868.

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

ITnomanku obcirykusauus (na/ver) | Ja

Service floors (yes/mo) Yes

3aIUTHOE aHTHUKOPPO3UOHHOE AHTHKOppO3uiiHoe mokpbitie - JIKIT rpysT-3Mans «JIroke» ABa caos, upeT RAL 7004
MOKPBITHE IDTOMWAN0K 00CiTyKuBaHus | (cepslii).

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

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

Oco0ble TpeboBaHUA 3aKa3unKa
Customer’s main requirements

o Heo0x01UMO paccYUTAThH IUIOIIAAL TENMI000MEHa JONOJHHTENIbHOK CEKINN
AC-505/1, psi BK/IIOYEHHUS €€ B MOCJIEI0BATEIbHYI0 paboTy ¢ CyIlecTBYIOLUHM
AC-505, ¢ He/IbI0 NMOJTyYeHH s Ha BbIX0J€ CKOHACHCHPOBAHHOM (iermMbl
(CIIBT) ¢ t +40°C;

e OCHACTUTH 1. JBUTATEIN TATYUKAMU BUOPALMY C BBIXOIHBIM CHTHAJIOM 4-20 MA.
Bun B3peiBosamutel — Exia. B cocrase wmikaha ympasiieHus yuecTh 6apbepsl
UCKPO3aIUThL. Bapbephl JOJKHBI ObITh YTBEPKAEHHOIO TUIA. [IpenocTaBuTs
TIOJHYIO MapKUPOBKY;

Paccuntath ABO ¢ KOMHYEeCTBOM BEHTHIISITOPOB He Ooee 31T,
YacTOTHOE peryJHpOBaHue | BEHTUNIATOpA,

e Kalenu muTaHus 3JIEKTPOABUraTENell BEHTWIATOPOB HE BXOIAT B 00BEM MOCTABKH
ABO. JluameTpsl Ka0eNbHBIX BBOJIOB JUIA Kabelel NNTaHMA SJIeKTPOIBUTaTENEH
BEHTHJIATOPOB, coracoBats Ha sTane paspabotku PKJ] ABO. ITonson kabenei
MHMTaHWs 3IEKTPOJIBUraTes el BEeHTWISITOPOB OCYIIECTBILETCA HANPAMYIO, 6e3
NPOMEXYTOUHBIX KOPOOOK Ha rpaHile 0JI0Ka;
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MMocTaBniuK 0643aH MPEIOCTABUTH MOJHYIO ASTATH3UPOBAHHYIO CICLUAPUKALIIO
Ha Bce obopyaoanne KUTTHA u cpejicta apToMaTn3aiiy. Crienudukanus
J0IKHA GBITh NPeJCTaBIeHa B BUE TAOJHULBI C YKa3aHUEM [TO3ULIUH,
HAUMEHOBaHW, TEXHMYECKUX XapaKTePUCTHK, MOJEIH, THIIOBOTO 0003HAUSHNUS U
KOJIMYECTBA,

B kommiekre noctaBku ABO yuecTb pa3ienbHble KOPOOKH 3aXKHMOB AJIA
JAaTIUKOB BUOpauu. JlnaMeTphl KaGeabHbIX BBOJOB KOPOOOK 3aKHMOB
comiacoBath Ha »tarne paspaborku PKI[ ABO;

B xommrekre noctaBku ABO npenycMoTpets ogHoKHOonouHsl noct IIBK-15 mo 1
IIT. Ha Kaxkaelit ABO;

[IpenycMoTpeTs TepMonpeoOpa3oBaTen [T H3MEPEHUS TEMIIEPATYPhl MPOAYKTA
Ha Bxoje " Beixoae ABO ¢ BBIXOAHBIM cHUrHajioM 4-20MA, B KOMIUIEKTE ¢
3aUTHOM TIK30# M20x1,5. Bun B3peiBo3anmtsl — Exia. Kabens nms
MOKITIOYEHNA TepMonpeobpa3zoraTenell BXOAUT B KOMILIEKT mocTaBku ABO.

TepmMonpeoGpa3zoBaTeNH Ijisl KOHTPOJIA TeMIepaTyphl IPOIyKTa yCTaHABIUBASTCS Ha

TpyOOTIPOBOHYIO 00BS3KY, HE BXOISILYIO B KOMIUIEKT NocTaBku ABO;
ITpexycmoTpeTs mpeobpasoBarteny gaBieHus MeTpaH-150 Ha BXoJie U BEIXOZE
ABO B KOMIDIEKTE ¢ BEHTHIILHLIM OJIOKOM (CO€IMHEHTE NAaTYNKOM - HAKHIHAS
raiika M20x1,5, coenuHerune ¢ npoueccoM — pe3bda BHyTpeHHss K-1/2 NPT). Bux
B3pbIBO3aNTEl —Exia. Kabens 11 NoAKIIOYeHHs JaTYHKOB JaBJICHHUSA BXOJMT B
KOMIUTEKT nmocTaBku ABO.

JaTyuky naBleHHs YCTaHABIUBAIOTCA Ha TPYOONPOBOAHYIO OOBI3KY, HE BXOAALLYIO B

KOMITIEKT nocTaBku ABO;

IMpexycMOTpeTh IO MeCTY TIOKa3bIBAIOLINE TPUOOPHI TEMIIEPATYPhl Ha BXOJE U
Beixoe ABO (tepMoMeTpsl GMMETAIUIMIECKHE), B KOMILIEKTE C 3alIUTHOMH
rwin30i. CoeuHenue ¢ npolieccoM — pessba G-1/2;

[TpegycMOTpeTh 1O MeCTy TOKa3bIBAIOMIE NPUOOPH! NABJICHHS HA BXOJE U BBIXONE
ABO (masoMetpsl MI14), B KOMIUIEKTe ¢ BEeHTHIBHEIM 010KOM. CoeTUHEeHHE ¢
nporieccoM — pe3rda G-1/2;

IToka3sIBaromye Mo MECTY HpI/I60pLI TEMIIECPATYPhI U JaBJICHUS YCTAHABJIUBAIOTCA HA

TpyOOIIPOBOAHYIO OOBS3KY, HE BXOILYIO B KOMILIEKT ITocTaBKH ABO;
IpenycMoTpeTh KOpOOKHM 3aKUMOB U KaOeIbHO-IIPOBOIHUKOBYIO MPOLYKLIHIO B
rparunax ABO 1t NOAKIFOUEHNS JATYMKOB JaBIeHWA, TEMIIEPATYPBl,
BubponpeobpasoBaTeneli U pTC-TepMHUCTOPOB;

OcyIecTBUTh MEXAHWYECKYHO 3aIIUTY KOMIDIEKTHOH KabenbHOH NpoIyKLNH Ha
BBICOTE HIDKE 2 METPOB OT YPOBHS 3€MIIH;

Jiss koMIIekTHOH KaGesIbHOH NMPOTyKUNH NPeLyCMOTPETh MApKUPOBKY
NIPOBOIHUKOB 1 KaOeJbHbIE OUPKH;

IIpenycMoTpets nonocy 3azemneHra ABO, oCylIeCTBUTH 3a3eMIICHHE Ha Hee
anekTpoodopynoBaHue. IlpenycMoTpeTh Ha BHEIHeH cropoHe ABO npe Toukn
JUTSL TIONKITIOYEHMS] KOHTYpa 3a36MJICHUS TUTOLIAIKHY;

IIpegycMoTpeTh 3aKIalHbIe KOHCTPYKIKY (KOHCONH, KOopoda, U T.J.) B TpaHuLiaX
ABO s npoxnanku kabeneit k anexrponorpedutenam u KUIT,;

Bea Mexx6nouHas kabeTbHO-POBOAHUKOBAS MpoayKIws (0T ABO mo mkaga
YOpaBJICHUA) HE BXOAUT B 00beM nocTaBku ABO.

YxoMIekToBaTh npoektupyembie ABO mikadamur ynpapneHus ¢ He0OX0AUMBIM
OCHAallleHHEM CHCTEM YTIPaBIIEHUs U aBTOMaTH3aItuH (KOHTPOJIEPH!
Fastwel/Crevis, ycTpolicTBa IITaBHOTO Mycka U T.1.). Jna kouTpomiepa (IIK) —
NIpeIOCTaBUTE KOHKPETHYIO MOJIENb, COCTaB U THUIIBI MOTyJIel BBOJa-BBIBOIA
(DI/DO, AI/AO) ¢ ux xaTallo)KHbIMH HOMEpaMU, HalIPaBUTh CIEIUIKALIIIO
mkadoB Jist COTINACOBAHUA ¢ 0TAeNoM aBToMatu3anuu OO0 «Hopa UMnepuany;
VYuecTh B coctaBe nikada ynpasnenus UBIL, paccunrannbiii Ha Bpems 60 MUHYT
paboTBI KOHTPOJIEpA U BTOPUYHBIX ycTpolicTB. Mapky UBII cornmacosats a
3aka3zuukoM Ha 3Tane PKI;

VuecTh B cocTaBe Hkada yIpaBieHHA CEHCOPHYIO MpadIecKyIo naHe b
onepaTopa, TUaroHaabio He MeHee “10” (He xyxe MT8102iE);

[IpenycMOTpeTh HHTETPALIHIO HPOEKTUPYeMbIX 6510k0B ABO B CyIIecTBYIOIIYIO
ACY TII VIIIHI. TTepenaua no untepdeiicy RS-485, nporokon Modbus RTU.
JIs 3TOro MpeaycMOTpeTh B cOCTaBe KOHTPOIUIEpa HEOOXOANMEIE MOIYIIH.

B xomnnekte 3UTI yuteHo:

— MOAMMITHUKH JJI51 KAKAOI'0 JJIEKTPOIBUIATEJISI;
— YaCTOTHBIN npeobpa3oBaTe/nh B KoJH4YecTBe 1 IT.;
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— KOHTpPOJUIEP B KosinyecTBe 1 IT. HA Bce TEXHOIOIHYeCKHe TO3HIHH;

- uekpobesonacubie Gapbepsl — 10% oT 0611ero KoIHYECTBa, HO He MeHee 1 1uT.
KaA0ro THIA;

— BuGponpeoOpazoBaTtesib B KOJIHUYecTBe 1 IIT. HA BCe TEXHOIOTHYECKHE
TIO3UIIHH;

— TepMonpeoOpa3oBaTeib B KOJIHUecTBe 1 UT. HA BCE TEXHOJIOTHYECKHE
MO3HLIHH;

— npeoGpa3zoBaTeib AaBJeHHs B koJuyecTBe 1 IUT. HA Bce TEXHOJIOTHYeCKHE
MO3HLIMHK;

—3UII CAY B coctaBe 5% 0T 00111ero KOJIHYECTBa aBTOMATHYECKHX
BBIKJ/II0YATEIEH, KOHTAKTOPOB, peJie, HO He MeHee 1 IUT. KaxKA0ro yCTpoicTBa.

ENGLISH:

o It is necessary to calculate the heat exchange area of the additional section of unit
AC-305/1 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

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; Barriers must be of an approved type. Full markings must be
provided;

e Design ACU with max. 3 fans;

e Frequency regulation (control) of 1 fan is required;

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  The supplier is obliged to provide a complete detailed specification for all
instrumentation and automation equipment and means. The specification must
be presented in the form of a table indicating the position, name, technical
characteristics, model, type designation and quantity;

o 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 — Exia. 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 M20x 1.5, connection to
the process - internal thread K-1/2 NPT). Explosion protection type - Exia. 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;
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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.), for the controller (PLC) — provide the
specific model, composition and types of input-output modules (DI/DO,
Al/AO) with their catalog numbers, cabinet specifications to be sent to
Automation Department of LLC Nord Imperial for approval;

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).

e  Provide for integration of the designed ACU into the existing automated
process control system of APGTP. Transmission via the RS-485 interface,
Modbus RTU protocol. For this purpose, the necessary modules must be
included in the controller.

Set of spares shall include:

— Bearings for each electric motor;

— Frequency converter, 1 ea.;

— 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 for each process module;

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

CornacoBano / Recommended by:

I'maBHEI COBETHHK MO MPOU3BO/CTRY,

oXpaHe TpyZda U MPOMBIIUICHHOH 0e30MacHOCTH,
I @
OYPEHUIO U KaITUTAIbHOMY PEMOHTY CKBaXKHMH/ AL o MW J.B. Cpamunarxan /

AL (e

Chief Advisor for Production, HSE, Drilling and WO ' <P vl D.V. Swaminathan

I'enepanbueiii nupekrop OO0 «Hopa Umnepuany /

General Director LLC Nord Imperial

TMIOJIITHUCK/signature

Qo P B Y
A

por e

Havanenuk genapramenta [Tu THulll' OO0 «Hopx Umniepuan» N\ - A.A. Hunkusn
Head of Oil Treatment, Transportation & Gas Processing Division 4\\_3:_; ~— - A. A. Nilkin
e

I'n. cnemmanuct no ITHIT OO0 «Hopn Umnepuan»
Chief Specialist for Associated Gas Utilization ~

Havansauk OKCulIP OO0 «Hopa Umnepuan»
Head of Capital Construction and Design Department

flofimHck/signature
WU .H. IN'onemmyuxuu
L N. Goleschikhin

A.B. Xonoauyk
D. V. Kholodchuk

‘oANHCH/signature
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Havanpuuk OAUTMuC OO0 «Hopa Mmnepuan» Py A.JO. Abpamos
Head of Automation, IT, Metrology & Communication Dpt. /. LA A. Yu. Abramov
( monmuce/signature /6 Or L2~
e

I'maBubiit 3HepreTik OO0 «Hopx Umnepuan» L m‘ i B.M. Mapucor

Chief Power Engineer of LLC Nord Imperial noJnucK signature V. M. Marisaoy
I'mapnerit Mexanuk OO0 «Hopa Umnepuan» . ‘// H.®. [Tpo3nos

Chief Mechanic of LLC Nord Imperial / /, N. F. Drozdov

noxmch/gignature
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