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e _ B II_pegcenaTe;um NpaBJieHHdA
' : ITAO «Typ6Goras»
Kynpeiruny O.B.

O'rsmB

Hacms{mm nomraep}maem 4TO B COOTBETCTBHUH ¢ JorosopoM Ne 137-02
ot 10.07.2002r. ITAO «TypGoras» Opul u3roToBNEH M mocTaBineH Ha IOmbesckmit [IBHI'K
' T'a30TIPOMEICIIOBOTO YIIPABICHHS «lﬂeoennﬂkarazuoﬁmqa» Oummana
TIAO ((YKpra3n061>1qa» TYpGOJ.{GT&HI{EpHHH arperar Tuna HTJIA-2,4-6,4 - YXJI4 Ha Mac/sHbIX
TIONMHUIHAKAX CKOJBXKeHUs. JIaHHEIT arperar SKCIUTYaTHPYeTCA B HACTOSIIES BpeMs.

~ 26.12.2003r. arperar, 0TpaGoTaB YCTAHOBJICHHOE BPEMsl Ha TIPUEMOMHBIC HCILITAHNS,

651}1 npurst TocynapcTsennol komuccuet YKpanHs! K IPOMBIIITEHHOH SKCILTYaTallHA.

Texnnqecxne XapaKTepHCTHKH arpera'ra npusencHb! B Tadauue Nel

Tabm Ne 1
Ne Hazsanue BeJIH'{HHbI ' Pagnanbno-oceBas ocepanHaNbHbINH
TypOuHa KoMmpeccop

| Hasnemfe ‘Ha Bxoze (a6c), MIla 64 3,02

2 | Jlasnesue na BBIXONE(a6¢), MIla 3.24 3.7

3 CTene_pacmnpeﬂm(cma'rm) 198 122

-4 Temnepaﬁrpé HA BXOJIE, C = munyc27.7 41.0

B Temneg aTypa Ha BEIXOKE, °C muHyc 60.3 59.6

6| Maccoserii pacxon, xr/c e 23,5 22.2
T OG‘BCMHMﬁ pacxon, MIIH. M3/cyT 2.64 225

_8 | Pacxonno ycnosusm Bxona, M3/c 0.3, " 0.55
9 | Moumocts ha Bany, KBT. 884 840

10 | YacroTa Bpamenm, 06/MUH. ' 15323

11 | Vrnosas yacrora, ¢ * 1605

Bce' paboThl TIO M3TOTOBJICHMIO, MOHT@XY ¥ TIYCKO-Hamajgke BemoONHAIO I1AO

«TypGorazy,

KaKk pa3paloTHMK, W3rOTOBUTENb M IIOCTABIIMK arperarta. PaGoTsl Gbuin

BBINIONIHEHE! B YCTAHORICHHBIE CPOKH, ¢ BRICOKUM Ka4ecTBOM. JlaHHEIH arperar 65Ul paspaboTtaH
B COOTBETCTBHH C COBPEMEHHBIMH TpeOOBAHUAMH K JAHHOMY BHIY YCTaHOBOK  mmeer CAY,
TIO3BOJIAIONIYIO OCYIIECTBUTDH YIIPABICHKE, KaK B aBTOHOMHOM, Tak H B PYYHOM DEXHMaX.
Arpera'r MMCET BBICOKMH YPOBEHb 3AIIUTEHL, 2 TAKXKE 3HAUNTENBHOE KONMMUECTBO CHCTEM
JIMarHOCTHKM €r0 MapaMeTpOB, 9YTO MO3BOJSET MAKCHMANbHO 3(QQEKTHBHO HCIONB30BATH




_BO3MOXXHOCTH arperara, a 'raxme obecrieunBaeT ero He30NacHyIo OKCILTyaTalHIo.
. B Teuenue ,uexa6pg 2003r.- -HHBapS{ 2004r. Opuia mpoBeneHa 0TpaboTKa TEXHOIOTHH
HU3KOTEMIIEPaTy pHOH ceﬁapanun rasa ¢ NoNy9ICHHEM nponaﬁ-ﬁy'rana c HTJIA-2,4-6,4-YXJ14,a
TAKKE U;}OBe,z{eHo ooytxefme oﬁcnymsammero nepconana | IOm:echoro L{BHF

: ’rypﬁozze?anz{ep rxp}mez{eﬁm B 'raﬁmm;e Ne2

ot _Tabm. Ne 2
1. Cocias ram Gt e B - Mo,
Mertan e o |0.87203 -
5t I : _ 1805930
Oponan - 10:02050
V-Byran £ . g anoon
Hbyram - [ 0.00460
- 4:Heo-Ilentag ~ 0.00000
| WeTlewran . 10.00140
- H-Tlewran -~ - e OREET
4 H-Pekcan - - e 0.00290
H-Tenran : , 0.00000
H-Oxran N 0.00000 ;
Kucaopon o = b000260 0 -
CO2 o - 0.00590
Asor e 002670 . i
Cepononopon ' 0.00000 -
Bona e ; - 10.00000
O3F - . 0.00000 -
Meragon 0 . 0.00000 -
w2 l“lapaumram Im pxome i
1.2.1 Hapneinie, MIla B 64 i)
2.2 Temueparypa, C | Munyc27.7
3. Copepwauncuaxoctn na | 2000
L Bxoaeg, mrferad —
1 3.1 Copepixaniie mmme’m na - 0,257
~F'Bxone, Y mace v sl
1 4. Conepranie cepononopona,'- 0
MOJL : :
B Co,aep;xmme Mcxnpxmeceu, ~50
Mr/m. Xyo. :

,Z{aﬁﬂml arpera*r pa60TaeT na FOmsescxom HITI ma IIpOTSDKeHPIH JIEBITH JIET U €rO0

Hapaﬁo'rxca ua 01.01 20131’. cocraBuyia 77490 gacos.
: Kagectro u yposem, Texunueckux pemennit HTJIA-2,4-6,4 -YXJI4 oGecmeqmBaer

CT&GHJIBH}’IO paloty arperata, ¥T0 NO3BOJET KCIUTYaTHPOBATh €r0 O HAcTosce Bpems Ges
* KamHTAIBHOTO PEMOHTOB IpH caoespemeaaom npoxsezzem TEKYIIHX peMOHTOB BCTABOK THA B
coorBe m’mnﬁ ¢ pernameHTOM
<<Typ60ra3» HMEET penyfranmo H&,Z{G)KHOI‘O napmepa H TOCTABIIMKA 3Hepro'rexrmnomecmro
060pyOBAHHISL. ;

- CyBamenuem,

rAABHBI HIDKEHED A.IL Baxpus

Hen.Chuprios BH. (05749) 93-3-74




Translation from Russian

GAS PRODUCTION ADMINISTRATION

“SHEBELYNKAGASPRODUCTION”
DIVISION OF PUBLIC JOINT STOCK COMPANY
“UKRGASPRODUCTION”

9, Zhovtneva st., Chervony Donets, 64250, Balakliya District, Kharkiv Region, Ukraine, account No. 2600408680200 Commercial
Bank “Nadra”, Kyiv, Center, MFO: 380764, EDRPOU: 0015346
Tel.: (05749) 92-4-79, (05749) 2-00-21, gas: 65-23-47, 65-27-62
Fax: (05749) 93-9-66, gas: 65-26-04

30.01.2013 No. 7-02-1420 To: PJSC “Turbogaz”
ForNo. Attn: O.V. Kuprygin, Chairman of Board
Opinion

We hereby confirm that, under Agreement No. 137-02 dated 10.07.2002, PJSC “Turbogaz” manufactured
and delivered turboexpander unit HTIA-2,4-6,4-YXJI4 on oil friction bearings to Yulyevka Shop for
Production of Oil, Gas and Condensate of Gas Production Administration “Shebelynkagasproduction”,
Division of PJSC “Ukrgasproduction”. This unit is now operated.

On 26.12.2003, the unit, having worked the specified time during acceptance tests, was accepted by the State
Commission of Ukraine for industrial operation.

The Specifications of the unit are given in Table No. 1

Table No. 1
Item Parameter Radial-axial Axial-radial
turbine compressor
1 Input pressure (abs.), MPa 6.4 3.02
2 | Output pressure (abs.), MPa 3.24 3.7
3 Degree of expansion (compression) 1.98 1.22
4 | Input temperature, °C minus 27.7 41.0
5 | Output temperature, °C minus 60.3 59.6
6 | Mass flow rate, kg/s 23.5 22.2
7 Volumetric flow rate, million m>/24 h 2.64 2.25
8 | Flow rate for input conditions, m’/s 0.3 0.55
9 Shaft power, kW 884 840
10 | Rotation speed, rpm 15323
11 | Angular frequecy, s~ 1605

All the work on manufacture, installation and commissioning was performed by PJSC “Turbogaz” as the
developer, manufacturer and supplier of the unit. The work was performed within stipulated time with a high
quality. This unit was designed according to the current requirements for this kind for this kind of equipment
and has an automatic control system making it possible to control the unit both in automatic and manual
mode. The unit has a high level of protection and a number of systems for diagnosing its parameters, which
enables the most efficient use of the unit’s entire potential, as well as provides its safe operation.

Since December of 2003 till January of 2004, there were conducted improvement and finalization of low-
temperature gas separation with obtaining propane-butane from HT/{A-2,4-6,4-YXJI4 unit, as well as
training the staff of Yulyevka Shop for Production of Oil, Gas and Condensate.




The compositon of Yulyevka field and gas parameters at input to the turboexpander are given in

Table No. 2.

Table No. 2 _
1. Gas composition ' moles
Methane 0.87203 '
Ethane ' 0.05930
Propane 0.02050
i-butane 0.00290
n-butane 1 0.00460
Neopentane 0.00000
i-Pentane 0.00140
n-Pentane 0.00117
n-Hexane 0.00290
n-Heptane .~ 10.00000
n-Octane 0.00000

Oxygen 0.00260

CO, 0.00590
Nitrogen 0.02670
Hydrogen sulfide 0.00000

Water | 0.00000
Diethylene glycole 0.00000
Methanol 0.00000

2. Gas parameters at output

2.1 Pressure, MPa 6.4

2.2 Temperature, °C Minus 27.7

3. Content of liquid at input, mg/Sm3 2000

3.1 Content of liquid at input, % m/m 0,357

4. Content of hydrogen sulfide, moles 0

5. Content of mechanical impurities, 50

mg/m’

This unit ha been operated at Yulyevka oil and gas field for nine years and worked 77490 service hours as of

01.01.2013.

The quality and level of technical solutions introduced into HTJIA-2,4-6,4-YXJI4 unit provide its stable
operation and make it possible to use it up till now without major repair but with timely conducting of
routine repairs of turboexpander unit inserts according to the appropriate maintenance schedule.

In addition, it is worth to point out that, during the entire period of our cooperation (since 1992), PJSC
“Turbogaz” had the reputation of a reliable partner and supplier of energy-generating technological

equipment.
Best regards
Chief Engineer /Signature/

Prepared by:
V.I. Smirnov (05749) 93-3-74

Translated from the original Russian document into English
by Sworn translator of the Kharkov Chamber of Commerce gndindustry, Ukraine
Certified True and Correct:

Acting Head of Translation Department

A.P. Vakhriv




