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USE OF ENGINES MANUFACTURED BY SE “ZORYA”-
“MASHPROEKT” GTR&PC FOR RENOVATION OF THE GAS
TRANSPORTATION SYSTEM OF “UKRTRANSGAZ” PJSC

The article observes potential participation of SE “Zorya”-“Mashproekt” GTR&PC in implementation
of the program for renovation of Ukraine’s gas transportation system facilities. The mentioned state
enterprise, as an originator of the method of compressor stations renovation by means of a heavy
upgrading of gas pumping units, has a long experience of successful implementation of tens of such
projects in the Russian Federation, Ukraine, Bulgaria. The examples and propositions for modernization
of gas pipe-lines of “Ukrtransgaz” PJSC gas transportation sys-tem are set forth in the article.
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renovation, gas pumping equipment.
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Introduction. The condition of gas pumping units being currently exploited
in Ukraine’s gas transportation system is characterized by a sizable proportion of
GPUs driven by outdated gas turbines having low efficiency.

One of the main line of activity of the State Enterprise “Zorya”-*“Mashproekt”
Gas Turbine Research and Production Complex (SE “Zorya”-“Mashproekt”
GTR&PC) is development and manufacturing of gas turbine engines for the needs
of gas transportation system (both for new GPUs and renovation of used ones).

Problem. The necessity of renovation of existing compressor stations of
“Ukrtransgaz” PJSC gas transportation system (GTS) or construction of new ones
is determined by:

- requirements to decreasing of gas consumption for own needs (GPU fuel
gas);

- condition of the available fleet of gas pumping units (degree of the physical
and functional depreciation);

- requirements to the improvement of reliability of gas pumping units and
stability of operation of the gas transportation system;

- problems on maintenance and increasing of transportation, including transit,
of gas, to solve by “Ukrtransgaz” PJSC;

- requirements to decreasing of harmful effect on the environment.

Due to the significant amount of gas pumping units manufactured by non-
Ukrainian enterprises, it is difficult to perform their service maintenance and high-
quality repair of the equipment. The cost of repair and spare parts is unreasonably
high.

Objectives. Participation of SE “Zorya”-“Mashproekt” GTR&PC in
implementation of the program of renovation of strategic objects of the gas
transportation system of Ukraine is possible on the following lines envisaged by the
plan:

a) modernization and renovation of compressor stations in the systems
mentioned below:

- Western Transit Corridor (“Soyuz”, “Urengoy-Pomary-Uzhhorod”,
“Prohres” gas pipelines);

- South Transit Corridor (“Yelets-Kremenchuk-Kryvyi Rih”, “Kremenchuk-
Ananiiv-Bohorodchany”, “Ananiiv-Tiraspol-Izmail” gas pipelines);

b) modernization and renovation of the following underground storage fields:

- "Bil’che-Volytsia-Uherske”;

- "Bohorodchany".

Methods and Results. Ukraine has at its disposal enterprises being capable of
covering all the requirements of high-efficiency domestic gas pumping equipment
that corresponds to the modern and long-range technical demands and level.
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Specialists of the State Enterprise “Zorya”-“Mashproekt” Gas Turbine
Research and Production Complex have developed a variety of types and
modifications of the 3rd and 4th generation gas turbine engines. Their power output
and rotation speed allows for using them with any types of gas compressors
operated in the gas transportation system of Ukraine, as well as new gas
compressors manufactured by PJSC “Sumy Frunze Machine-Building Science and
Production Association” (PJSC “Sumy Frunze NPO”) being offered for renovation
of the compressor stations. Fuel efficiency of these engines (efficiency in simple
cycle comes to 31-36,5% and in combined cycles — to 41-43%) makes it possible
to provide a total decrease of fuel gas consumption by more than 1.2 billion
m?/year when putting them into service in the gas transportation system.

Presently, in addition to SE “Zorya”-“Mashproekt GTR&PC, the following
companies are present in the market of gas turbine units rated at 6.3-25 MW being
used as a drive of gas pumping units:

- OJSC “Aviadvigatel” (the Russian Federation);

- OJSC “Perm Engine Company” (the Russian Federation);

- 0OJSC "NPO Saturn™ (the Russian Federation);

- JSC "Kuznetsov" (the Russian Federation);

- Motor Sich, JSC (Ukraine);

-"General Electric” (USA);

- “Solar” (USA);

- “Siemens” (Germany);

- “Rolls-Royce” (the United Kingdom);

- “Pratt&Whitney” (USA);

- “Kawasaki” (Japan);

- “Hitachi” (Japan);

- “MAN Turbo” (Germany).

The economical operation criteria of SE “Zorya”-“Mashproekt” GTR&PC’s
engines correspond to the level of advanced world analogues in the relevant power
categories.

The high level of SE “Zorya”-“Mashproekt” GTR&PC’s engines reliability
that leave behind the performance of foreign drives is supported by statistical data
on reliability rates of gas turbine drives of different types exploited in the GTS of
OAO “Gazprom” as reported by DOAO “Orgenergogaz”.

SE “Zorya”-“Mashproekt” GTR&PC offers the following gas turbine engines
(gas turbine drives) that are used or can be used in new and modern gas pumping
units of PJSC “Sumy Frunze NPO”:

UGT 6000: DT71P with a rated power at GPU conditions of 6.3 MW, design
rotation speed of power turbine rotor of 8200 rpm, clockwise direction of rotation;

UGT 8000: DT70P with a rated power at GPU conditions of 8 MW, design
rotation speed of power turbine rotor of 8200 rpm, clockwise direction of rotation;
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UGT 15000: DG90L2.1 with a rated power at GPU conditions of 16 MW,
design rotation speed of power turbine rotor of 5200 rpm, anticlockwise direction
of rotation;

DG90P2(L2) with a rated power at GPU conditions of 16 MW, design
rotation speed of power turbine rotor of 5200 rpm, bidirectional rotation;

DI90P rated at 14 MW (in the developmental stage), design rotation speed of
power turbine rotor of 6500 rpm, clockwise direction of rotation;

UGT 25000: DN80L1.1 with a rated power at GPU conditions of 25 MW,
design rotation speed of power turbine rotor of 3700 rpm, anticlockwise direction
of rotation;

DUSOL1 with a rated power at GPU conditions of 25 MW, design rotation
speed of power turbine rotor of 5000 rpm, anticlockwise direction of rotation;

DI8OL1 with a rated power at GPU conditions of 25 MW, design rotation
speed of power turbine rotor of 4800 rpm, clockwise direction of rotation.

The above-recommended types and modifications of engines allow for using
them in gas turbine units of co-generation design with an additional generation of
thermal energy in the form of steam or hot water and are capable to ensure:

- heavy modernization of the gas turbine gas pumping units (GTUSs) being
operated at the strategic objects of the GTS of Ukraine;

- introduction of new gas pumping units with gas turbine drives.

When it is necessary to construct new compressor departments, GPUs of
PJSC “Sumy Frunze NPO” with modern drives manufactured by SE “Zorya”-
“Mashproekt” GTR&PC can be used.

SE “Zorya”-“Mashproekt” GTR&PC provides (without necessity to cross the
customs border of Ukraine):

- design supervision of supplied equipment in the field;

- technical supervision during erection and commissioning of the equipment;

- warranty and post-warranty service during the whole service life of the
equipment,

- optimum modernization of the equipment which have gone through its
service life,

- training of maintenance personnel of the compressor stations and enterprises
of “Ukrtransgaz” PJSC.

Conclusion. SE “Zorya”—“Mashproekt” GTR&PC offers a range of types and
modifications of advanced high-efficiency gas turbine engines, application of
which is implied by the innovative method of compressor stations renovation with
gas pumping units heavy upgrading.

Use of domestic gas turbine drives conforming to the modern world level as a
part of domestic gas pumping units when modernizing compressor stations of the
GTS of Ukraine will permit:

- to load the domestic enterprises of machine-building and metallurgical
complex producing innovative and competitive products;
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- to obtain going of significant funds in the form of taxes and payments into
the budget of Ukraine;

- to provide technical support of “Ukrtransgaz” PJSC gas transportation
companies and to ensure stabile operation of the GTS throughout the equipment
life cycle.
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IMPOEKTHO OPUEHTUPOBAHHAS HAITIPABJIEHHOCTD
IMPOLNECCOB YIIPABJIEHUA HHBECTUIIMOHHBIMHU
KOMITAHUAMMU HA BAJIIOTHOM PBIHKE

B nmaHHOM HCCleIOBaHUM PACCMOTPEHBI MHBECTUIIMOHHBIE KOMITAaHMH, padoTaroliue Ha phiHKe Forex.
Amnanu3 OU3HEC-TPOIIECCOB MOKa3all MPOSKTHYIO HAMPABICHHOCTh UX JCSATEILHOCTH. BhIZeIeHHbIC B
IpyNIbl MPOEKTOB WHBECTUIMOHHBIX KOMIIAHMH II03BOJISICT MO3UIIMOHUPOBATH MX KaK IPOEKTHO-
OPHEHTUPOBAHHBIE OPraHU3ALUH.

KiiroueBble €j10Ba: MPOCKTHAS ACATEIBHOCTD, (JOPEKC, HHBECTUIIMOHHAS KOMITAHUS, BAJIFOTHBII
PBIHOK.

BBenenme.  OOBIYHO  NESATETHHOCTh ~ WHBECTHIMOHHBIX  KOMIAHHU
XapakTepu3yercs Kak  omepannoHHas. OmHakKO 3TO  TOKa3alo0  CBOIO
Hed(p(PEKTUBHOCTE B COBPEMCHHBIX YCIOBHAX. B MaHHOM HCCIEIOBAaHHU TMOJ
WHBECTUIIMOHHONH KOMIaHWed OyIoeM TOHHUMAaTh (HHAHCOBBIE OpraHH3AIlWH,
YYaCTHUKOB (PTHAHCOBEIX PEIHKOB. CETMEHTAIUS 3TOTO PHIHKA ITOJIOKEHA B OCHOBY
KPHUTEpHS ONIPEIeTICHHBIX THIIOB MHBECTUIIHOHHBIX KOMITaHUI.

CoBpeMeHHbIE MHBECTHIIMOHHBIE KOMIIAHWU IPEJOCTABISIOT BO3MOXHOCTb
TOProBiM Ha pbIHKax: HedTH, akiMi, (bIOUEPCOB, MHIEKCOB, 30JI0Ta, (Qopekca
(BanmroTHBIN pBIHOK) [1]. B 1aHHO# cTaThe pacCMOTPEH CEMMEHT YCIYT CBSI3AHHBIN ¢
BaJIFOTHBIM PBIHKOM (hOpEKC.

AHAIN3 NOCJIeIHHUX HCCIEN0BAHNN U auTepaTtypsl. [IpoBeneHHbI aHANN3,
NEepPBUYHON JIMTEpaTyphl, IIOKa3aJl OTCYTCTBHE MH(pOpManuU 00 WHBECTHIMOHHBIX
KOMITaHUSIX KaK IPOEKTHO OPUEHTUPOBAHHBIX OPraHU3alUsiX.

ITpoekTHO — OpHEHTHPOBAaHHBIE OPraHU3ALMH UMEIOT pa3HOOOpa3Hyo hopMmy,
IpeArnonaras co3laHue BpEMEHHBIX CUCTEM Ul Pealu3aliy IPOEKTHBIX 33]1a4 WIN
yeiyr[2].
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