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Abstract. In the article the main directions of content management of projects and programs
on the competitive growth of gas and turbine building industry have been defined. The com-
petitive strengths for “Zorya”—“Mashproekt” products in the energy area for gas pipeline
systems and ship GTEs are analyzed. A mathematical model is developed and the method
for the rational projects portfolio formation at the enterprise which produces the GTI is pro-
posed. Taking into account the capacity range of engines, the dynamics of supply of GTSPC
“Zorya”—“Mashproekt” products applied to the stable tapped markets is studied. The methods
of the GTE competitive growth by means of modernization of the operated ones and deve-
lopment of the new ones are considered. A concept of formation of competitive production
program of Ukrainian gas turbine enterprise is proposed.

Keywords: gas turbine building, competition, projects and programs, production program.

AnHoTanus. OmpeeneHsl OCHOBHBIE HANpPaBICHUS YIPABICHUS COJEPKAHMEM IPOEK-
TOB W NPOTPAMM IOBBIIICHUS! KOHKYPEHTOCIOCOOHOCTH Ta30TypOOCTPOUTENLHOM OTpaciy.
[pennoxxena koHHENMs (GpOpPMHUPOBAHUS KOHKYPEHTOCIIOCOOHOW MPOM3BOJICTBEHHON IMpPO-
rpaMMBbl YKPaWHCKOTO ra30TypOOCTPOUTEIBHOTO IPEIIPHSTHSL.

KaroueBble ciaoBa: ra3oTypOOCTpOEHHME, KOHKYPEHIHMS, TPOEKTHI M  IMPOTrpPamMMBl,
MIPOU3BOJICTBEHHASI TPOrpaMMa.

AHoTanisi. Bu3HaueHO OCHOBHI HampsMKH YIPaBIiHHS 3MICTOM IIPOEKTIB Ta Mporpam
MIBUIIEHHS KOHKYPEHTOCIIPOMOXKHOCTI Ta30TypOOOy/MiBeNbHOT raiy3i. 3arnporoHOBaHO
KOHIICTIIII0 (POPMYBaHHS KOHKYpPEHTOCHPOMOXKHOI BHPOOHMYOI TPOrpaMu yKpaiHCHKOTO
ra3oTyp0O0O0y/IiBEIBHOTO MiANPUEMCTBA.

KaiouoBi cioBa: razotyp000yyBaHHS, KOHKYPEHISl, IPOEKTH Ta NpOrpamu, BUpOOHHYA
nporpama.
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Problem Statement. Gas turbine building refers [MocTanoBka mpodaembl. ['a30TypOoCcTpOocHHE OT-
to the knowledge-intensive industries where the share | HocuTCs K HayKOEMKHM OTpaciisiM, IJ€ A0S 3aTrpar
ofthe production developmentexpendituresis3.5...4.0% | Ha pa3paboTKy HpooyKIMH B OOIIMX 3aTpaTax COCTaB-
of the total expenditures or more. Gas turbine building | nser 3,5...4,0% u Oonee. KonkypeHTOCHOCOOHOCTH
enterprise competitiveness is greatly facilitated by the | rasorypbocTpouTENbHOTO NPEANPUSTAS BO MHOIOM
efficient dynamic interaction between innovation and | oGecnednsaercs dpHEKTUBHON AMHAMUYCCKON B3aUMO-

production components of the enterprise which is pos- | CBA3bI0 MEKIy HHHOBAIMOHHOH M HPOM3BOICTBEHHOM

sible only within the project-oriented and project-driven | COCTABIAIOMIUMU IPCILIPUATUSA, UTO BOSMOKHO JIHIIBL

enterprises [7—10]. B PaMKaX MPOEKTHO-OPHEHTHPOBAHHBIX M TIPOEKTHO-
The state enterprise “Gas Turbine Research and Pro- | YMPaBJIAeMbIX npoussoacts [7-10].

duction Complex (GT RPC) “Zorya™“Mashproekt” is the TocynapcTeenHoe npenpusTie «HayuHo-nponsBos-

CTBEHHBI KoMmIUIeKC razoTypOoctpoenus (HIIKT)
«3ops» — «MammpoeKT SBISIETCS OCHOBHBIM B YKpanHe
U OIHUM M3 HEMHOTHX B MHpPE IPOU3BOAUTENIEM Ta3o0-
TypOuHHBIX ycTaHOBOK (I'TY) pasnuuHOro Ha3HAYECHUS.

Junamuka mMupoBoro peiHka I'TY pasnuuHoro Ha-
3HAUECHUS U TPOAYKINHU «30psi»—«MalmpoeKT» mpHBe-
JieHa Ha puc. 1.

Kak crenyet u3 puc. 1, «3ops»—«Marmpoek mia-
nupyet kK 2017 r. 3ausTh Gonee 28 % MHPOBOTO pBHIHKA
10 KOJIMYECTBY YCTAHOBJICHHBIX Ia30TypOMHHBIX JBUTa-
tenerdr (I'TH), B 2012 1. mons mpoayKIHUN TPEATPHITHS
cocrasmsia 14,1 % MUpOBOro pbIHKA.

Ilo cermentam mowHocredt I'TJ[ monst mpomykuuun
5.0...7.5 MW — from 7.5% in 2012 to 12.2% | (3ops»—«Marmnpoekn BBINISANT CICAYIOLIIM 00Pa3oM:

main one in Ukraine and one of the few manufacturers of gas
turbine units (GTU) for different purposes in the world.

The dynamics of the global market of GTU for differ-
ent purposes and production of “Zorya”—Mashproekt”
is shown in Fig. 1.

As follows from Fig. 1, “Zorya”—“Mashproekt”
is planning to take over 28 % of the world market by the
number of installed gas turbine engines (GTE) in 2017,
in 2012 the production share of the enterprise amounted
to 14.1% of the world market.

By the GTE segment capacities the production shares
of “Zorya”“Mashproekt” is as follows:

in 2017, 5,0...7.5MBTt—017,5%8B20121. 10 12,2% B 2017 I}

8.0...11.0 MW — from 4.5% in 2012 to 20.4% 8,0...11,0 MBt — ot 4,5% B 2012 T mo 20,4%
in 2017, B2017 1;

13.0...18.0 MW — from 8.8% in 2012 to 47.5% 13,0...18,0 MBT — ot 8,8% B 2012 1. 10 47,5%
in 2017, B20171;

22.0...27.0 MW — from 34.1% in 2012 to 41.1% 22,0...27,0 MBt — ot 34,1% B 2012 . 1o 41,1%
in 2017. B2017r
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Fig. 1. Dynamics of the world market of GTU (energy, mechanical drive, marine engines) by the number of installed engines and

production of “Zorya”—*“Mashproekt”

Puc. 1. lunamuka mupoBoro peiaka ' TY (9HepreTika, MeXxaHHIEeCKUH IPHBO, KOPAOEIbHBIE ABUTATEIIH ) [0 YHCITY yCTaHOBICHHBIX

I[BI/IFaTeJ'[eﬁ U NPOAYKIHH «30p$[)>—«MaH_IHp06KT»Z

. — “Zorya”—"Mashproekt” | «30opsi»—«MarmpoexT»; . — market volume / 06beM pbIHKa

In the 30.0...60.0 MW power range the production
share of the enterprise is low.

Of course, such ambitious plans of the enterprise re-
quire the serious analysis of the competitive environment
(dynamic environment), related delivery of the “Zorya”—
“Mashproekt” production, and development of the ap-
propriate mechanisms to ensure its competitiveness.

The GTE life cycle can distinguish the following ba-
sic stages:

Stage 1. Marketing research.

Stage 2. Development and refinement in order to con-
firm the stated parameters, development and launch
of mass production.

Stage 3. Mass production. Refinement of engines ac-
cording to the results of the trial operation. Moderniza-
tion of engines aimed at improving competitiveness and
better suitability to the Customer’s requirements.

Stage 4. Obsolescence of the engine. Falling demand
to the critical minimum. Inadvisability of further mo-
dernization. Termination of the mass production. In such
a case spare parts production and repairs performance
on favorable conditions for enterprises can still continue
until the full lack of demand.

The main production of “Zorya”—“Mashproekt” with
positioning of the life cycle stage and further production
assessment is given in Tables 1-3.

Results of the simplified SWOT-analysis for the
production of “Zorya”—“Mashproekt” are given in Ta-
bles 4-6. Among the main competitors we should note
such companies as “Rolls-Royce”, “Solar”, “Perm Mo-
tors”, General Electric, Pratt & Whitney, Siemens for
production in the power field; Solar, “Saturn” SPO,
Rolls-Royce, Siemens, Motor Sich, Perm Motors, Ge-
neral Electric, JSC “Kuznetsov” for gas transmission
systems; General Electric, Vericor, Rolls-Royce for
marine GTE.
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B mmanaszone mommuocteir 30,0...60,0 MBT1 gois
MIPOAYKIUH NPEIIPHUSITHS HE3HAYUTEIIbHA.

BesycnoBHO, Takue aMOWIIMO3HBIC IUIAHBI Mpes-
pusiTHsL TpeOyIOT Cephe3HOr0 aHaIN3a KOHKYPEHTHOM
00CTaHOBKHU (IMHAMHYECKOTO OKPYIKEHHSI), COITyTCTBY-
IOMIeH TMOCTAaBKH MPOXYKIHH «30psi»—«MammpoexTy,
1 pa3padOTKH COOTBETCTBYIOMINX MEXaHU3MOB, oOecrre-
YHMBAIOIINX €€ KOHKYPEHTOCIIOCOOHOCTb.

B xuznennom nukie I'TH MOXXHO BBIIEIUTH clie-
JYIOIINE OCHOBHBIE CTAJIMU:

1-s1 craausi. MapKeTHHIOBBIE UCCIISIOBAHUSI.

2-5 ctagus. Pa3spaboTka W JoBOOKa C LIENBIO IOJ-
TBEPXKJICHNS 3asBJICHHBIX ITapaMETPOB, OCBOCHUE W 3a-
ITyCK CEPUIHOTO MTPOU3BO/ICTBA.

3-s1 cranus. CepuitHoe mpon3BoacTBO. JlopaboTka
JIBUTATENe 110 pe3yibTaTaM ONBITHOW OSKCILIyaTallHu.
MopepHusanus JBUraresacii, HalnpabjeHHas Ha I1OBbI-
IIEHHE KOHKYPEHTOCHOCOOHOCTH M 0oJiee MOJTHOTO CO-
OTBETCTBHSI TPEOOBAHUAM 3aKa3uMKOB.

4-1 ctagus. MopansHOe crapenue asurarens. Ila-
JICHUE cIIpoca 10 KpUTHYECKOro MuHnMyMa. Heneneco-
00pa3HoCTh NanmbHelnei Mogepan3anuu. [Ipekpaiienue
cepuifHOro mpou3BojCcTBa. [Ipr 3TOM NMPOMU3BOJCTBO 3a-
MIACHBIX YacTeH M BBHINOJHEHHE PEMOHTOB Ha BBITOIHBIX
JUTSL IPEIPUSTHAX YCIOBUSIX MOXKET €IIIe TTPOI0IKAThCS
JI0 TIOJTHOTO OTCYTCTBUSI CIIpOCa.

OcHoOBHast mpoayKuust 1o «30ps»—«MalnpoexT
C TO3UIMOHUPOBAHHEM CTaJWU >KU3HEHHOTO IHKJIA
1 OIICHKHU JTAJTbHEHIIIETO BhIITyCKa MpruBeieHa B Ta0m. 1-3.

Pesynsrarsr ynpomenrnoro SWOT-ananmsa it mpo-
IyKipn «30psi»—«MarmpoeKT MpUBeAeHBI B Ta0I. 4—6.
Cpem OCHOBHBIX KOHKYPEHTOB OTMETHM KOMITAHUH
«Rolls-Royce», «Solar», «Ilepmckre motopsn», General
Electric, Pratt & Whitney, Siemens s npoaykimu B 00-
nactu sHepreruku; Solar, HITO «Carypn», Rolls-Royce,
Siemens, Motop Cuy, [Tepmckue motopel, General Electric,
OAO «Ky3Henosy mis ra30TpaHCIIOPTHRIX cucteM; General
Electric, Vericor, Rolls-Royce mmst kopademsabix ['T/T.



N°2 (2) 2014

NCCJIELOBAHNA N PASPABOTKA

gHIPBUILDING smi.nuos.edu.ua | smi@nuos.edu.ua

MARINE INFRASTRUCTURE

Table 1. Power Production

Tadmuua 1. [IpoxyKuus At SHEPTETUKN

(AB90, A1190, AT90)

GTE Facilities Life cycle Further production assessment
I'TH YcTaHOBKH JKu3HEHHBIN UK OreHKa JajgbHEeHIIero BhITyCcKa
2-nd generation
2-¢ TIOKOJICHHE
UGTI16000 GTE-15, UGT16000, UGT16000C, Obsolescence. shimpine demand
(DZh59) UGTI16000CC Mass production Moomiroe CTI; f -
UGT16000 I'T/I-15, UGT16000, UGT16000C, | Cepuiitoe Mpon3BoacTso P PEHHC,
(JIK59) UGT16000CC CHIDKCHHCE Cripoca
3-d generation
3-e nokoJeHue
UGT2500 (DR49) UGT2500, UGT2500C Trial production Small, minimum demand
UGT2500 (P49) UGT2500, UGT2500C OmnbITHOE pon3BOACTBO | Hu3kas, cripoc MUHUMAIBHBII
UGT6000 (DT71) UGT6000, UGT6000C Mass production Medium, stable demand
UGT6000 (AT71) UGT6000, UGT6000C Cepuitnoe npousBoactso | Cpenssisi, cripoc cTaOHIIBHBII
UGTI15000
(DB90, DT590, DT90) | UGT15000, UGT15000C, UGT15000CC Mass production Medium, stable demand
UGT15000 UGT15000, UGT15000C, UGT15000CC | Cepuiinoe npou3BoactBo | CpenHsisi, CIpoc CTaOUIbHBIN

4-th generation / 4-¢ IOKOJICHUE

High, stable demand

UGT25000 (DG80) | UGT25000, UGT25000C, UGT25000CC Mass production

UGT25000 (AI'80) | UGT25000, UGT25000C, UGT25000CC | CepuiiHoe npou3BoAcTBO | Bricokas, cnpoc cTaOMIBHBII
UGT5000 (DGT-5) UGT5000, UGT5000C Development, refinement Medium, small demand
UGTS5000 (DGT-5) UGT5000, UGT5000C Paspabotka, 10BOJIKa CpenHss, Crpoc HU3KUI
UGT8000 (DT70P) UGT8000, UGT8000C Refinement Medium, reasonable demand
UGT8000 (AT70IT) UGT8000, UGT8000C JoBoaka Cpenssis, cipoC yMEpEHHBbLI

UGT45000 (GTE-45)
UGT45000 (T'TD-45)

UGT45000, UGT45600CC
UGT45000, UGT45600CC

Development, refinement
PazpaboTka, 1oBOIKA

High, reasonable demand
Bpricokast, cipoc ymMmepeHHbII

UGT60000 (GTE-60)
UGT60000 (I'T3-60)

UGT45000, UGT60000CC
UGT45000, UGT60000CC

Development, refinement
PazpaboTtka, JI0BO/IKa

High, reasonable demand
BsIcokasi, Cripoc yMepeHHBIit

Table 2. Mechanical Drive

Tabauna 2. MexaHu4ecKuil npuBoxg

GTE GCU type* Packager Life cycle Further production assessment
I'TA Tun ['TIA* Thxumxep JKu3HeHHBIH UK OrneHKa JainbHEHIIEero BBITyCKa
2-nd generation
2-¢ TIOKOJICHHE
Medium, reasonable demand,
UGT16000 (DZh59) | GCU-16S Sumy Frunze NPO Mass production obsolescence
UGT16000 (J2K59) | TTIA-16C CMIIO um. ©pynse CepuitHoe pou3BoiacTBO | CpenHss, Cipoc YMEPEHHBIH,
MOpaJEHOE CTapeHHe
3-d generation
3-¢ MOKOoJICHHE
UGT6000 (DT71) GCU-6S Sumy Frunze NPO Mass production Medium, reasonable demand
UGT6000 (AT71) I'TIA-6C CMIIO um. ®pynse CepuiiHoe npou3BoacTBo | Cpemsisi, CIpoC YMEPEHHBIH
Sumy Frunze NPO, KMPO,
UGT15000 (DGY0) | GCU-16S Iskra SPO Mass production High, stable demand
UGT15000 (AI'90) | T'TIA-16C CMIIO um. ©pynse CepuitHoe IPOU3BOICTBO |  BrICOKast, cipoc CTaOMIbHBIH
KMIIO, HITO Hckpa
4-th generation
4-e noKoseHue
UGT25000 Sumy Frunze NPO, KMPO,
(DN80, DUS0, DIS0) | GCU-25S Iskra SPO, MAPNA Mass production High, stable demand
UGT25000 TTIA25C CMIIO um. ©pynse CepuitHOoe IPOM3BOICTBO |  BrICOKast, cipoc CTaOMIBHBIH
(JIH80, 1Y 80, 11180) KMIIO, HITO Uckpa, MAITHA
UGT8000 Trial operation,
(DT70P) GCU-8S Sumy Frunze NPO refinement Medium, stable demand
UGT8000 T'TIA-8C CMIIO um. ©pyHse OnbiTHas 3kcrutyatanus, | CpemHss, crpoc cTaOMIIbHBIN
(AT70IT) JT0BOJIKA
UGT10000 Trial operation, Medium, mag]l?; hlg;,l i case o ac
(DN70, DI70) GCU-10 Sumy Frunze NPO refinement ce(‘]j)tance of m06 ernization unit
UGT10000 I'TIA-10 CMIIO um. ®pynze OrnbITHAs KCILTyaTalus, N Eﬁigzg’nhgiﬁf[;n;g;o?;;ﬁ;
(AH70, TA70) AoBolta moxepumsaiyu [ TC

*Here GCU — gas compressor unit / *3necw I'TIA — razonepekauynBaroNIni arperar
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GTE
I'TH

Installations
YcranoBku

JKu3HEHHBIN UK

Life cycle Further production assessment

OueHka anbHeHnIero BelycKa

2-nd generation
2-¢ TIOKOJICHHE

M7NI, M3N, M9B, M5N,
M21, M25, M10D
M7H1, M3H ,M95, M5H
M21, M25, M10J

UGTI16000 (DT59, DI59)
UGT16000 (JIT59, JI159)

]

Mass production
CepuiiHoe IpOU3BOJCTBO

Medium, decreasing, obsolescence
CpenHsis, CO CHHIKEHUEM,
MOpAJbHOE CTApCHHUE

3-d generation
3-¢ MOoKoJICHUE

M27, M7N1, M5N, M21,

UGT6000 (DS71, DP71) M35, MT70 Mass production High, stable demand
UGT6000 (AC71, AI171) | M27, M7H1, M5H, M21, | CepuiiHoe pOU3BOACTBO Beicokast, cipoc cTaOUIIbHBIH
M35, MT70
UGT3000 (DS76) M5 Mass production Medium, reasonable demand
UGT3000 (AC76) M15 CepuiiHO€ IPOU3BOJCTBO CpenHsis, CIipoc YMEPEHHBIN
UGT6000+
(DS77, DP73, DP79) MI15,M73, M79, M20 Mass production High, stable demand
UGT6000+ M15, M73, M79, M20 | CepuiiHoe IpOU3BOACTBO Bricokast, cipoc cTaOUIBHBIN
(JAC77, A1173, AI179)
UGT15000 (D0O90) M27, M44, M95 Mass production High, stable demand
UGT15000 (1090) M27, M44, M9b CepwuiiHo€ IPOU3BOJCTBO Bricokast, cipoc cTaOHIBHBIH
UGT15000+ (DA9YI) MS55R Mass production High, stable demand
UGT15000+ (JA91) MS55P CepuiiHO€ TPOU3BOJICTBO Bricokast, cnpoc cTaOWIbHBIN
4-th generation / 4-¢ TOKOJICHUE
UGT25000 (DA8O) CODAG (China) Mass production High, stable demand
UGT25000 (JA80) CODAG (Kuraiit) CepuiiHo€ IPOU3BOJCTBO Bericokast, cipoc cTaOHIIbHBINA

Table 4. Competitive Advantages and Threats of the External Environment for the Production of “Zorya” — “Mashproekt” in the

Power Field

Ta6auua 4. KoHKypeHTHBIE MpPEMMYIIECTBAa M YTpo3bl BHEIIHEH Cpefsl AT MPOAyKIuu «3opsi»—«MarmpoekT» B 0071acTn

SHEPreTHKU

COMPETITIVE ADVANTAGES
KOHKYPEHTHBIE ITPEUMYIIIECTBA

THREATS OF THE EXTERNAL ENVIRONMENT
YI'PO3bI BHEIIHEW CPE/IbI

1. Ability to independently develop and produce GTE, mechani-
cal drive for power engineering in combination with the power
facilities of the simple cycle.

1. CnocoOHOCTh CaMOCTOATENIFHO pa3paboTaTb M H3TOTO-
Buth I'TJ[, MexaHuMyeckuil HOpPUBOA Ul  DHEPreTHKU
1 KOMIIJIEKTHO MOCTABUTh 3HEPTOOIOK MPOCTOTO IHUKIIA.

1. Gradual lag of engines parameters of the competing compa-
nies in the medium term will lead to the market loss which is the
most sensitive to economic indicators.

1. [locTteneHHOe OTCTaBaHWE N0 TMapameTpaM OT JIBHTa-
TeJe  KOHKYpPHUPYIOLUIMX KOMIAHUA B  CpPeAHECPOUYHOUH
MEpCIeKTUBE TNpHBEAECT K TIOTepe pbIHKA, Haubonee
YYBCTBHUTEIHHOTO K SKOHOMHYECKIM MOKA3aTEIISIM.

2. Developed and utilized in the production dual-fuel plants
with the capacity of 16 and 25MW.

2. Pa3paboTaHHBIE ¥ OCBOEHHBIE B MPOU3BOJACTBE IBYX-
TOILJIMBHBIE arperars! MOIHOCTHI0 16 u 25 MBT.

2. Assimilation of DG80 production by the MAPNA company in
the medium term will lead to supplies reduction in the market in
the Middle East in the 25 MW sector.

2.OcBoenue  Bbimycka JI'80  xomnanuweir  MAITHA
B CPCIOHECPOYHOH MEPCHEKTHBE MPHBENET K CHIDKCHUIO
IOCTaBOK Ha prIHOK bikaero Boctoka B cexrope 25 MBT.

3. Engines, convertible from the marine ones, are more attrac-
tive to Customers because of the greater reliability (compared
with aviation ones) and greater compactness and lightness
(compared with stationary turbines), which in the future may be
defining when choosing the GTE for the modernization of exis-
ting power facilities in the CIS.

3. [IBurarenn,  KOHBEPTUPYEMEIC MOpcKuX,  Oomee
NIPUBJIEKATENIbHBl  JUI  3aKa3uukoB  Onaromaps — Oosblnei
HaJCSKHOCTH (TI0 CpPaBHEHMIO C aBHALMOHHBIMH) U OOIb-
meil KOMIAKTHOCTM M JIETKOCTH (TI0  CPaBHEHHIO  CO
CTallMOHAPHBIMM TypOWHAMH), YTO B TEPCIEKTUBE MOXET
ObITh omnpezessonuM npu Beidope I'TI uist MOAEpHH3ALHU
CYIIECTBYIOIINX 3HepreTuueckux oonekros B CHI.

nus3

3. Pressure on the countries of the Middle East may lead to the
interruption of the current projects and prevention of the new
ones.

3. laBnenus Ha cTpanbl bamwkHero BocToka MoXxeT nmpuBecTH
K OCTaHOBKE JCHCTBYIOIIMX M TPEHATCTBHIO K IOSBICHUIO
HOBBIX IIPOCKTOB.

4. Availability of unique test facilities for full-scale testing of
the units.

4. Hanmnuue yHUKATBHOW NCTIBITATEIBHON 0a3bI JJ1s IIPOBEICHUS
HaTypHBIX HCIIBITAHUN arperaTos.

4. Lack of targeted programs on protection of the domestic sup-
pliers of gas turbine equipment in the Ukrainian market.

4. OTcyTCTBHE LEIEBBIX MIPOrPAMM I10 3AIUTE OTEYSCTBEHHBIX
MOCTABIINKOB Ta30TYpOUHHOTO 000PYIOBaHMS HA YKPAUHCKOM

PBIHKE.
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Table 5. Competitive Advantages and Threats of the External Environment for Gas Transmission Systems

Taﬁ.lmua 5. KOHKypeHTHLIe NpeUuMyIIECTBa U YIPO3bl BHEIIIHEH Cpe€abl 1A ra30TpaHCIIOPTHBIX CUCTEM

COMPETITIVE ADVANTAGES
KoHKypeHTHbIEe IPEeUMyIIEeCcTBa

THREATS OF THE EXTERNAL ENVIRONMENT
Veposvl enewneti cpedvt

1. High credibility with Customers as a developer and supplier
of equipment, extensive reference list on GTE of the given direc-
tion.

1. Boicokuii aBropuTeT y 3aKa3uMKOB Kak pa3paboTdHKa
M TOCTaBIIMKa OOOpYIOBaHUS, OOMMPHBIA pedepeHc-IucT
no I'T/I nanHoro HanpaBiIeHHUs.

1. Alliances of the RF enterprises with foreign companies with
the localization of production in the RF (especially RPE Hold-
ing) and their support by Gazprom may lead to a significant
share drawdown of the SPGC production in Russia.

1. AnpsHesl npennpusituit PO ¢ 3amagHeIMu  KOMIAHUSIMU
¢ tokanm3anuei mpousoncTsa B PO (ocobenno POII-XonauHr)
U MX HOJJIepKKa ['a31ipoMOM MOTYT IPUBECTH K 3HAYUTEIIBHOMY
cHmwxkenuto nponu nponykiuu HITKT B Poccuu.

2. Ability to independently develop and produce GTE and me-
chanical drive.

2. CrocoOHOCTh CaMOCTOATENIFHO pa3paboTarh W M3rOTO-
Buth ['T/l 1 MexaHuueckuil npuBoza.

2. Assimilation of DUS0 production by the MAPNA company
in the medium term will lead to the loss of market in the Middle
East in the 25 MW sector.

2. OcBoenue Boinmycka JIY80 komnanueit MAITHA B cpenne-
CPOYHOH MeEepCIIeKTUBE MPHBENET K MOTepe phIHKa birikHero
Boctoxka B cextope 25MBT.

3. Participation in large-scale deliveries to the Middle East and
OJSC “Gazprom” of the RF.

3. Yuactue B MacmtaOHBIX NOCTaBkax Ha bmmxauit Boctok
n OAO «I"aznpom» PD.

3. Pressure hazard on the Middle East may lead to the interrup-
tion of the current projects. In this case OJSC “Gazprom” of the
RF will take pressure on the SPGC to reduce prices.

3. Vrpos3a naenenus Ha bmmkHuii BocTOK MOXeT mpuBecTH
K OCTaHOBKE psijia MPOCKTOB B 9TOM peruoHe. B sTom ciyuae
OAO «I'aznpom» P® npennpumer nasnenue Ha HIIKT ¢ nensto
CHIKEHHS [ICH.

4. Large base of the installed GTE provides a large amount
of repairs.

4. Bonp1oit napk ycranosneHHbIX [ T[] obecnieunBaeT 600N
00bEM PEMOHTOB.

4. Lack of targeted programs on protection of the domestic sup-
pliers of gas turbine equipment in the Ukrainian market.

4. OTcyTCTBHE LENEBBIX NPOTPAaMM II0 3aIIUTE OTEYSCTBEH-
HBIX [IOCTABIMKOB Ia30TypOMHHOIO 000pYI0BaHUS HA YKpanH-
CKOM DBIHKE.

5. Presence of the unique test facilities for the full-scale testing
of the units.

5. Hanmuvie yHUKaIIbHOM HCTIBITATEIILHOM 0a3bl ISt IPOBEACHUS
HATypHBIX HCIIBITAHUN arperaTos.

Table 6. Competitive Advantages and Threats of the External Environment for Marine GTE

Ta6auua 6. KoHKypeHTHBIC IPEUMYIIECTBA M YTPO3bl BHEIIHEH cpebl Uit KopadenbHbix [T/

COMPETITIVE ADVANTAGES
Kouxypenmmuvie npeumywecmsa

THREATS OF THE EXTERNAL ENVIRONMENT
Veposul snewneii cpedvt

1. The only monopoly supplier of marine GTE in the former
USSR.

1. EnuHCTBeHHBIE MOHOMOJBHBIN mocTaBIMK Mopckux ['TY
Ha Teppuropun 6s1Brero CCCP.

1. High dependence on the foreign fleets development pro-
grams, the lack of large-scale program of the fleet development
in Ukraine.
1. BeicoKasi 3aBUCHMOCTh OT IPOTPaMM Pa3BUTHsI MHOCTPAHHBIX
(hrIoTOB, OTCYTCTBHE MACIITaOHOI MPOrpamMMbl pasBUTHs (hrioTa
B YKpauHe.

2. A lot of experience and the ability to independently perform
the full range of activities on development and supply of the
marine unites.

2. Hanu4ue OOJIBIIOTO OIBITa K BO3MOXXHOCTH CAMOCTOSITEIIBHO
BBITIOJIHUTH BECh KOMIUIEKC paboT 1Mo pa3pabdoTke M MOCTaBKe
MOPCKHUX arperaros.

2. Attempts to create the own marine GTE in the RF (Rybinsk,
the beginning of 2000) may lead to the loss of the dominant
position of the SPGC.

2. llonbiTkn  co3manusi B P®  COOCTBEHHBIX MOPCKHX
I'TY (PwiOunck, nagamo 2000) MOryT HpUBECTH K IOTEpe
JoMuHupytotero nonoxenus: HITKT.

3. Through integrated delivery of all equipment optimal timing
of the ships construction is provided.

3.3a cyer KOMIUIEKCHOW IIOCTaBKH BCEro 00OpYIOBaHHS
00ecIeYnBalOTCSI ONTUMAJIBHBIC CPOKH IIOCTPOHKN KOpadiIei.

3. Intention of the Indian Naval Fleet to use the equipment
of General Electric for some orders

3. Hamepenne BM® Uuauu wucnonb3oBaTh 000pYyIOBaHUE
General Electric 1151 HEKOTOPBIX 3aKa30B.

4. Large base of the installed GTE provides a large amount
of repairs.

4. 3HaunTenbHBI Tapk ycTaHoBieHHBIX ['TY oOecneunBaer
00JIbIION 00BEM PEeMOHTA.

4. The RF share drawdown in global arms export.
4. YmensureHue gonu PO B MEPOBOM 3KCHOPTE BOOPYKEHHUH.

5. The established political loyalty of the strategic Customers
to the post-Soviet equipment.

5. YerosiBuiasicst  MOJMTHYECKasl TPUBSI3aHHOCTh  CTPATErH-
YECKHX 3aKa34MKOB K II0OCTCOBETCKOMY 000PYI0BaHHIO.

6. Presence of the unique test facilities for the full-scale testing
of the units.

6. Hanmune yHUKaIbHOM HCIIBITATENbHOM 0a3bl I POBEACHUS
HATYPHBIX MCIIBITAHUI arperaros.
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Latest research and publications analysis. On the
basis of the studies [3, 5, 6] mathematical models for the
formation of the optimal projects portfolio of the indus-
trial enterprise have been developed, but the complexity
of selection and the initial datuming for the coherent se-
quences of technological operations necessitated the de-
velopment of simplified models for the preliminary pro-
jects portfolio formation for the high-tech enterprise.

The article aim is to develop the conception of com-
petitiveness of programs and projects of formation of the
new engines and modernization of the operated engines,
as well as the mechanism of the rational production pro-
gram formation.

Basic material. Many problems of the project ma-
nagement (target programs formation, projects portfolio
selection, service points placement, etc.) are reduced
to the knapsack problem and its modifications [1, 2, 4].

Let’s consider the “one-dimensional knapsack” prob-
lem statement. There are n items, each of them is charac-
terized by the a, weight and the ¢, value (o, ¢, are assumed
to be positive integers). There is also a knapsack with
the R volume. It is required to load the knapsack with
items so that the total value of the items placed therein
was maximal provided that the total weight is not greater
than R. Let’s assume that x =1, if the i-th item is placed
into the knapsack, and x, =0 in the contrary case. Mathe-
matical problem statement looks as follows:

f(x)chjxj — max;
j
(p(x):Zajxj <R;
j

x; {01}, j=1n.

The structure of the network problem representation
is a tree, so the method of network or dichotomous pro-
gramming gives the optimal solution.

Let’s consider the task of formation of the inter-
related projects portfolio. Suppose we are given a set
of possible projects {x}, 1<i<n. Projects expenditures
are given {c}, r, characterizing the income from the
synergies effect of the projects impact on other projects
d,=0,i=1n.

It is required to minimize the expenditures function
under the constraint on the total income:

min ch.x,.
J
Js»

in [ o+ z d e
Jj=1
To construct the evaluation problem let’s divide
the expenditures of each project, which has an impact
on other projects (multiproject) into n parts:

n
c = ZZI.].,
i=1

M
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AHa/IN3 NOCTeTHUX MCCIIE0BAHNI U MyOJuKAIMii.
Ha ocHoBanuu mpoBeneHHBIX HccienoBanuii [3, 5, 6]
ObUTH pa3paboTaHbl MareMaTHyeckue Mojesu (popMu-
POBaHMsSI ONTHMAIILHOTO TIOPTQEst MPOSKTOB POMBIIII-
JICHHOTO TIPEINPHATHS, OJHAKO CIIOKHOCTh BBIOOpA
W 33/1aHHs] MCXOJHBIX AaHHBIX JJISI COIVIACOBAHHBIX MO-
CJIC/IOBATEIbHOCTEH TEXHOJIOTHUECKUX OIepanuid ooy-
CJIOBMIJIA HEOOXOIMMOCTD Pa3pabOTKH YIPOIIEHHBIX MO-
JieTIeld 1S IpeIBapuTesIbHOTO (hopMHUpOBaHUS TOPTQEIIS
MIPOEKTOB HAYKOEMKOTO TIPEIIPHSTHSL.

HEJBIO CTATDbMU sBnsiercst pa3paboTka KOHIICTI-
LIMM KOHKYPEHTOCIIOCOOHOCTH MpPOTpaMM M ITPOEKTOB
CO3IaHUsI HOBBIX M MOJIEPHH3ALMK DKCIUTyaTHPyEeMBIX
JIBUTATENICH, a TaK)Ke MeXaHn3Ma ()OpMHUPOBAHHUS pariuo-
HaJIHOH ITPOM3BOJICTBEHHOM POrPaMMBI.

H3no:xxenue ocHOBHOTo Marepuasia. MHorue 3a-
Jlauy yrpasiieHus: npoektamu (popMHupoBaHUE 1IENIEBBIX
porpamm, BBIOOp mMopT(esss MPOEKTOB, pa3MelIeHUE
MTyHKTOB OOCITY’KUBAHHUS | JIP.) CBOJSITCS K 3a/1aue O PaH-
e 1 ee Mmomudukanmsm [1, 2, 4].

PaccMoTprM TOCTaHOBKY 3a/1a4M «OTHOMEPHBIN pa-
Hely. VIMeroTest n peIMEeToB, KaxIbIi XapaKTepHu3yeTcs
BECOM 0, U lIeHHOCThIO ¢, (IIpennonaraercs, 4to o, ¢, —
LieJIbIe TIOJIOKHTENBHBIE uKcia) Mmeercs Takxke paHer
(prok3ak) BMecTUTENbHOCTBIO R. TpeOyercst 3arpy3uThb
paHer| mpeaMeTaMy Tak, 4ToObl CyMMapHas HEHHOCTh
TIOMEIICHHBIX B HEM IPEIMETOB Oblila MaKCHMaJbHOM
IIPY YCJIOBUH, YTO CyMMapHbIil Bec HE NpeBblmaer R.
OO6os3Hauum x,= 1, eciu i-i MpeIMET TIOMEILEH B PaHell,
x,=0 — B mpOTUBHOM ciiyyae. Maremarnuyeckas mocra-
HOBKa 3aJ1a41 UMEET BUJI:

f(x):ch.xj — max;

o() =) a5, <R;
J

x, {0}, j=1n.

CTpyKTypa CETeBOro MpEe/ICTABICHNUS 3a/1a4u SIBIISICT-
Csl JIEpEBOM, TTI03TOMY METOJ] CETEBOTO I JIMXOTOMUYE-
CKOTO IPOrPaMMHUPOBAHUS AT ONTHMAILHOE pELICHHE.

Paccmorpum 3amady gpopmupoBanus moprdens B3a-
MMOCBSI3aHHBIX MPOeKTOB. [lycTh man Habop BO3MOX-
HBIX TIPOEKTOB {x }, 1 <i<n. 3ajaHbl 3aTPaThl MPOEKTOB
{c,}, r,, XapaKTepH3yIOIHe T0XO0J OT CHHEPTETHYECKOTO
s¢dekra BIUSIHUS IPOCKTOB Ha JAPyTHE, dij:O, i=1,n.

TpeOyercst MUHUMU3MPOBaTh (DYHKIMIO 3aTpar MpH
OIpaHWYEHUH Ha CyMMapHBIH JJOXOJ:

min ch.xl.
J
|7

n
hR [ r+ D dyx
Jj=1
Jlnst mocTpoeHus OLCHOYHOM 3a/1aun pa3odbeM 3a-
TpaThl KaXKJIOTO IIPOEKTa, KOTOPBIH HMEET BIHSIHHE
Ha JIpyTHe MPOEKTHI (MYJIBTUIIPOCKT), HA 7 YacTeil:

n
G = Zzz‘f~
i=1

(M
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In the first stage we solve n optimization problems:
to define x;= {0, 1}, j=1Ln (x,.:x.), minimizing

ZZ Iy @)

under the constraint
h,(x)=x, (r +Zdﬂ ﬂJ_
J#i
When x =1 the problem reduces to minimization

zzﬂ /l

J#l
under the constraint

h(x)—r+2d” 2D 3)

J#l

where p_ accepts all valid values.

Suppose Gi (z, p,) is the value of the objective func-
tion of the (2)—(3) problems in the optimal solution.
Then in the second stage the following problem will
be solved

ZG(Z,,p) “

{ =

under the constraint
(5)

The value of the objective function of the (4)—(5)
problems in the optimal solution is the evaluation under
the problem (1).

Let’s consider a continuous version of the knapsack
problem. There are n innovative projects (new products).
Let’s assume that y, is the funding volume of the i-th
product, if it is taken for development.

Effect (income) from the issuance of the i-th product
is defined by the following expression:

D,’(.y,’) :pi maX[O, y,- - a,‘] i=

where a, are the constant expenditures on the develop-
ment and adoption of the i-th product, p, is the profitabil-
ity of the i-th product, defined by the production capabil-
ity and market demand.

The constraints y,<C, i=1,n are given, where C,
is the maximum funding volume of the i-th product, de-
fined by the production capability and market demand.

The value of the R innovation fund is given.

The objective is to identify the variety of products
accepted for the adoption and funding volume of each
product so that the total income was the highest with the
restriction on the total amount of the innovation fund.

The objective is to maximize

D(y)= D)

under the constraints

1,n,

S, =2, Vi <R,

0<y <C,.
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Ha nepBom 3Tane pemraeM 7 3aJad ONTHMHU3ALUU:
OMPEICIHTD X, = {0,1},/=1,n (x..:x,.), MHHAMH3UPYIOIINE

Zzﬂ X 2)

IIpyu OIrpaHUvYCHUN
h(x)=x, [r +Zdﬂ ﬂ]_
J#i
HpI/I Xl,: 1 3aJa4a CBOAUTCA K MUHHUMHU3allUH

Zzﬂ /l

J#l
TIIpH OTPpaHUYICHUN

h('x)_r+zd/l Ji pi? (3)

Jj#l

TJ1e p, IPUHUMAET BCE JIONYCTUMBIE 3HAYEHHS.

Ilycts G, (z,, p,) — 3HaUEHNE ENEBOW YHKINM 3812~
4yn (2)—(3) B oNTUMaIbHOM pelnieHuH. Toraa Ha BTOPOM
sTane OyAeT pelarbes 3a1a4a

ZG(Z,,p) 4)

{ =

IIpY OIPaHUYCHUU
©)

3nauenue neneBo Gpynkuun 3anauu (4)—(5) B ontu-
MaJIbHOM PEIICHHUH SBIISICTCS OLCHKOW cHM3Y 3a1a4u (1).

PaccMoTpuM HenpepsIBHBIM BapuaHT 3aJadd O paH-
1e. MiMeroTcst n MHHOBalMOHHBIX IPOEKTOB (HOBBIX MPO-
nyxtoB). OGo3Ha4uM y, 00beM (UHAHCHPOBAHHS I-TO
NPOYKTA, €CIHM OH NPUHAT K pa3paboTKe.

D¢ dexr (10X0m) OT BBIMYCKa i-T0 TPOITYKTa ONpesie-
JISIETCS BBIPAKEHHUEM

D(y)=p, max[0; y,—a]i=

Ijie @, — TOCTOSAHHbIE 3aTPaThl Ha Pa3pabOTKy U OCBOE-
HHE i-I0 NPOJYKTA, p, — PEHTA0ENIbHOCTb i-ro MPOYKTa,
OTpenesieMbIe BO3MOKHOCTSIMH TMPOU3BOJCTBA U PbI-
HOYHBIM CITPOCOM. o

3ananbl orpanuuenus y,<C, i=l,n, rne C, — mak-
CHMAaNbHBI 00BeM (UHAHCHPOBAHUS I-TO TPOAYKTA,
OTIpeNeIIIeMblii BOBMOXXHOCTSIMH TIPOHM3BOJICTBA U PHI-
HOYHBIM CIIPOCOM.

3ajaHa TaKkKe BEIUYMHA HHHOBAIIMOHHOTO (hoHa R.

3a/1aua COCTOUT B OMPECICHUY MHOXKECTBA IIPOTYK-
TOB, MIPUHATHIX K OCBOCHHIO, M 00beM (HMHAHCHUPOBAHUS
KaXXJIOTO MPOAYKTa TaK YTOOBI CYMMAapHBIA JTOXOA OBLI
MaKCUMAJIBHBIM IIpU OrpaHUYCHHUU HAa CyMMAapHYIO BEC-
JIMYUHY HHHOBALUOHHOTO (OH/IA.

3ajava 3aKII0YaeTCs] B MAKCUMU3AIUHN

D(y) =z:l:]Di(yi)

Ipyu OIrpaHUYCHUAX

ln,

Syz [:1yiSR’

0<y <C,.
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The dichotomous programming method is used for
the problem solving [2, 4].

For preforming of the rational projects portfolio
on the basis of the provided company products range and
potential customers the following mathematical model
is suggested [6]:

0 m :
D faey waé,( — max;

i=1 j=1

Xy <85

where i=1,5 is the product range; j= 1,m is the Custom-
er; k= 1,z is the schedule line;

1, if i — product is supplied to the j-th
Customer within the k-th lot;
0, if i — product is supplied to the j-th
Customer within the k-th lot;

i =

e, is the profit from the delivery of the unit of the i-th
product to the j-th Customer; J, is the coefficient of regis-
tration of the items number in the delivery lots (discount
depends on the number of items in the lot); S. is the maxi-
mum quantity of the products of the i-th type;

1, if i — product may be included in the portfolio

of orders for the j-th Customer;
i =

0, if i — product may be included in the portfolio
of orders for the j-th Customer;

The problem (5) refers to the problem of the integer
programming. The Online NEOS Server source has been
used to solve it, specifically the NEOS-interface of the
access to MINTO which implements the branch and
bound method.

NEOS Server provides interaction between users and
multiple systems for solution of different types of op-
timization problems. Users download the files with the
model and data in the AMPL language on the server
which is then processed in various systems (KNITRO,
MINTO, BARON, ASA and so on).

Dynamics of the products supplies of “Zorya”—
“Mashproekt” to the major customers is given in Table 7.
Tapped stable markets of the production include: for the
power generation — the Middle East, the mechanical
drive — Russia, the Middle East, the ship GTE — Rus-
sia, India, Vietnam; prospective markets include: for the
power generation — China, Africa, Kazakhstan, India,
the mechanical drive — China, Uzbekistan, Ukraine,
the ship GTE — South Korea.

For almost 60 years of the enterprise existence the ca-
pacity range of GTE from 100 to 110 MW has been de-
veloped, currently 8 types of engines ranging from 2.5 to
25 MW are commercially produced which have 28 dif-
ferent types of different modifications due to the operat-
ing conditions. On the development and refinement stage
there are four more types of engines: UGT (5§ MW ca-
pacity), UGT 32000 (32 MW), UGT 45000 (45 MW),
UGT 60000 (60 MW).
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JLJist peteHst HCTIOB3YeTCsl METO.T TUXOTOMHYECKO-
ro IporpaMMupoBanust [2, 4].

Jliist ipeiBapUTENbHOTO (POPMUPOBAHHS PAIIMOHAb-
HOro moptdessi MPOSKTOB Ha OCHOBAHHHM HMEHOIICHCS
Y NPEINPHUSATHS. HOMEHKJIATYPbI U3/ICNNil U TIOTEHIIHAb-
HBIX 3aKa3YUKOB IpEIIaraeTcs cleayromas MareMaru-
yeckas MoJienb [6]:

$

i=1 j=1

m

:
2 i€y 2 %0, — max;

k=1

m =
ZZXW- <S8,

J=1 k=1
rae i=1,n — HOMeHKIarypa usaenus; j=1, m — 3akas-
4yHK; k= 1,z — mapTus MOCTaBKH;

1, ecnu i-e U3zenue MOCTaBISIETCS j-My
3aka3uuKy B cOcTaBe k-if mapTuu;

0, ecnu i-e U3eINe HEe MOCTABIACTCS j-My
3akazunKy B cocTaBe k-if mapTuu;

€, — TPHOBLIB OT MOCTABKM CAMHHUIIBI (-TO H3/ICITH j-MY
3akazumKy; O, — KOI(QQHUIHMEHT ydeTa ducia U3/l
B MTAPTUH TTOCTABKHU (CKHJIKA 3aBUCHUT OT YMCJIA U3ACTHH
B MapTHH); S, — MaKCHMaJIbHOE KOJIMYECTBO H3JETHI
i-TO TUIA;

1, ecnu i-e U3nenHe MOXKET BXOIUTh
B OpT(estb 3aKa3oB [JIst j-ro 3aKka34dnKa;

fijk =

0, ecmut i-e U3zeIMe HE BXOAUT
B TIOPT(QEIb 3aKa30B /IS j-T0 3aKa3umKa;

3anmava (5) OTHOCHUTCS K 3aja4e LEIOYUCIICHHO-
TO TMpOrpaMMHPOBaHUS. I ee pemieHuss HCIONb30-
BaH onnaiH-pecypc NEOS Server, a umenno NEOS-
unrepdeiic nocryna k MINTO, peanusyrouuii MeTox
BETBEW U IpaHULl.

NEOS Server oOecrieduBaeT B3aUMOJICHCTBUE
MEXIY TMONb30BATEISIMH U MHOXKECTBOM CHCTEM IS
peIIeHNs pa3IMIHBIX BHIOB ONTHMHU3AIMOHHBIX 3a/1a4.
[Tonp3oBaTenu 3arpyxaroT (ailiibl ¢ MOJCIBIO U JTaHHbI-
MU Ha s3pike AMPL Ha cepBep, KOTOpbI fajiee odopada-
ThIBaeTcs B pasmmaHbiXx cuctemax (KNITRO, MINTO,
BARON, ASAwur n.).

JluHamMuKka ~ TIOCTaBOK  MPOAYKIHH  «30psin—
«MarmmpoekT» 1o OCHOBHBIM 3aKa3dudhKaM IIpUBEIcHa
B Tabn. 7. K OCBOCHHBIM CTAOHMIBHBIM PBIHKAM MPOIYK-
LIMM OTHOCATCS: JJiA dHEepreTuku — bmxkauii BocToxk,
MexaHuyeckoro npuBona — Poccusi, bmwkuauii Boc-
TOK, kopabenbubix ['T/I — Poccusi, Unaus, BreTHawm;
K TIEPCIIEKTUBHBIM PBIHKAM: I dHEpreTukn — Kwuraii,
Adpuka, Kazaxcran, MHmus, MEXaHHYECKOTO IPUBO-
na — Kwuraii, Y30ekucran, Ykpauna, 1yisi KOpaOenbHBIX
I'TI — HOxnas Kopest.

3a nmoutu 60 J€T CyEeCTBOBAHUS IPEIIPUATHS pas-
pabotan motaoctHOH psig I'T/] ot 100 go 110 MBrT, B Ha-
CTOsIIIIee BpPEeMs CEpUITHO IPOM3BOANUTCS 8 TUIIOB JIBUTA-
Teneil MOIIHOCTBIO 0T 2,5 10 25 MBT, KOTOpble UMEIOT
28 THUIOB Pa3IMYHBIX MOIU(HKAILMHA, 00YCIOBICHHBIX
yCIoBHSIMH TIpUMeHeHus. Ha cTanum pa3paboTku u 10-
BOJIKM HaxofsTcs euie yerslpe tuna asurarenei: UGT
(momHocTh 5 MBT), UGT 32000 (32 MBT), UGT 45000
(45 MBT), UGT 60000 (60 MBT).
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We consider the problem as a test one in such a set- B kauecTBe TECTOBOW 3ajaun paccMaTpHBaeTCs 3a-
Jlaua B TakoW mnocraHoBke. HomeHkiarypa wusnenui
(razoBeie TypOuHbl Tipom3BoactBa ['TI HITKT «3opsi»n—
“Zorya”“Mashproekt” production), the customers and | «Mammpoekr»), 3aKka34uKH U IPUGHLTH OT TOCTABOK 32-

the delivery profit are given in Table 8. faubl B 120 8.

ting. The range of products (gas turbines of the GT RPC

Table 7. Dynamics of the Products Supplies of “Zorya” — “Mashproekt” to the Major Customers (in Percentage Terms)

Ta6auna 7. /luHaMuKa OCTAaBOK (B MPOIEHTAX) MPOAYKIHH «30psi»—«MaIIpoeKT 0 OCHOBHBIM 3aKa3ulKaM

Country, Region 2009 2010 2011 2012 2013 2014 2015 2016 2017
Crpana, pernox
Russia 508 | 316 | 442 | 350 | 324 | 590 | 658 | 30,1 26,9
Poccus
Middlf East 263 40,7 26,8 448 35,0 15,6 17,3 28,1 14,2
Bbawxnuniit Boctok
India 13.0 11,9 7.3 2.9 9,4 10,4 3,3 12,0 4,7
Wunus
Chin? 4.4 6,0 3,0 6,9 11,8 11,8 5,8 74 10,2
Kurait
Ukraine 3.0 1,4 55 1,9 5,5 0,0 0,0 15,6 34,6
Ykpauna
Korea 0,0 3.2 0,6 12 0,0 0,0 0,0 42 2,7
Kopes
Belarus 0.6 0,9 1,8 0,7 1,3 0,0 0,0 0,0 0,0
Benapycn
Others 17 43 10,8 6.8 477 3,2 7,8 2,6 6,7
[Ipoune

Table 8. Supplies Profit, thous. USD

Ta6auua 8. [IpuOsLIb 0T MOCTaBOK, THIC. USD

Customer
No. Product 3aka34nk
n/n Wzpemue Russia Iran Ukraine India China
Poccus Hpan VYkpauna WNupus Kurait
GTE DGS0L2
U e arsoim2 1800
GTE DGS80L3
2 I'T Ar80J13 6000
GTE DGS80OL
3 I'TO Ar8oj 2200
GGTUM 15E.1
4 lrrram 5o 6300
DGTU M55
> JI'TAMS55 4000
GGTUMI17N.IE
6 I'TTA M17H.1D 7500
GGTU M35
7 I'TTA M35 6500
GTE DT59
8 I'TO AT59 800
GTE DS71
0 I'Ta AC71 500
GTE DG9Y0L2 with IK
10 I'TA AI90J12 ¢ KMY 4200
1 GTE DG 90L2.1 with IK 1200
I'TO A 90J12.1 ¢ KMY
GTE DUSOLI with IK
12 I'TO AV80JI1 ¢ KMY 9000
GTE DUSOLI with IK
B e rysostt ¢ kmu 13000
GTE DUSOLI
14\ ron rvsor 390

a4
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Mathematical model (1) is described using the AMPL
programming language as follows:

set NV; set M; set L; param bb;

var x{i in N, j in M, k in L}binary;

param e{i in N, jin M };

param f{/in N;jin M} ;

param g{kin L};

param z{i in N};

minimize sd: -(sum{i in N}(sumf{;j
eliy1*liy*sum {k in L}x[i,i.k1*g[K]));

subject to g {i in N}: sum {k in L} (sum{j in M}
x[ij ,k])<=z[i].

The number of products of one products range is lim-
ited to five, and the discount on each product is respec-
tively 0, 0.1, 0.2, 0.2 and 0.2 for the product subsequent
of the value. The total number of products in the delivery
for one customer is not greater than 10.

The maximum delivery profit was 171707 thous. USD.

The delivery lots are given in Table 9.

in M}

Table 9. Formed Delivery Lots
Tadmuua 9. ChopmMupoBaHHBIE TAPTHH TTOCTABOK

smi.nuos.edu.ua | smi@nuos.edu.ua
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Maremarnueckasi mozenb (1) ommcaHa Ha SI3bIKE
nporpammupoBanust AMPL cnenyrommm o6pazom:

set N; set M; set L; param bb;

var x{i in N, j in M, k in L}binary;

param e{iin N, jin M };

param f{/in N;jin M} ;

param g{kin L};

param z{i in N};

minimize sd: -(sum{/ in N}(sum{; in M}

e[ij1*fli/]*sum{k in Lix[i,j,k]*q[k]));

subject to g {i in N}: sum {k in L} (sum{j in M}
x[ij k) <=z[i].

Yucno uznenuit o1HOW HOMEHKJIATyphl OTPaHUYEHO
IISITBIO, @ CKHUJIKA 110 KKAOMY M3JIEITUI0 COCTABIISET CO-
orBerctBeHHo 0; 0,1; 0,2; 0,2 u 0,2 151 nocienyonero
oT crouMocTu m3zaenusi. OOImiee KOMMYECTBO H3JEIUH
B TIOCTaBKe JIUIsI OJJHOTO 3aKa34ynka He Oombiie 10.

MakcumanbHasi TpUOBUIbL OT MOCTaBOK COCTaBHIIA
171707 te1c. USD.

[MapTuu mocTaBok MpUBEICHBI B Ta0II. 9.

Customer
No. Product 3aKa3unk
n/n Usznenne Russia Iran Ukraine India China
Poccus Wpan YkpauHa Wupns Kurait
1 GTE DGS0L2
I'TA Ar80J12
2 GTE DGS0L3 5
I'TA AI'80J13
3 GTE DG80OL
I'TA AI80J1
4 GGTUM 15E.1 1
ITTAM 153.1
5 DGTUMS5
JATTAMSS
6 GGTU MI7N.IE 4
I'TTA M17H.15
7 GGTU M35 2
I'TTA M35
] GTE DT59 )
I'TH ATS9
9 GTE DS71 5
I'TA AC71
10 GTE DGY0L2 with IK
I'TA A90J12 ¢ KMY
1 GTE DG 90L2.1 with IK
I'TA A 90J12.1 ¢ KMY
12 GTE DUSOLI with IK 5
I'TA AY80JI1 ¢ KMY
13 GTE DUSOLI with IK 5
I'TA AY80JI1 ¢ KMY
14 GTE DUSOLI 5
I'TA AY80JI1

CONCLUSION. 1. The main directions of the com-
petitiveness increase of the Ukrainian gas turbine building
(on the example of the GT RPC “Zorya”—“Mashproekt”),
have been considered based on the conducted market-
ing research using the elements of the SWOT-analysis:
unification of the product range of different products

45

BBIBO/IbI. 1. OcHOBHBIE HampaBiICHUs MOBBIIICHUS
KOHKYPEHTOCTIOCOOHOCTH YKPaMHCKOTO Ta30TypOocTpoe-
aus (Ha mpumepe HITKT «3opsi»—«Mammpoexty), ompe-
JIeJICHbl Ha OCHOBAHUM IPOBEJCHHBIX MapKETHHIOBBIX
HCCIIEIOBAaHUN € HCHOJb30BaHHEM 31eMeHToB SWOT-

aHanM3a: yHUQUKAMS HOMEHKIATYPHl Pa3IMYHBIX
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with similar consumer properties, phase-out of expen-
sive products and products in low demand and rational
strategy of their promotion in the global market, taking
into account the dynamic environment (country, field,
the maximum number of unified products).

2. The mechanism of formation of the rational
projects portfolio of the gas turbine building enterprise
is suggested as the basis of the long-term production pro-
gram.
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NCCJIELOBAHNA N PASPABOTKA

U3IEIHUH C MOAOOHBIMH MOTPEOUTEIHCKUMH CBOWCTBA-
MU, CHSITHE C IPOW3BOACTBA JOPOTOCTOSIIMX M MaJlo-
BOCTPEOOBaHHBIX HM3JEIUH M pallMOHAIbHAsT CTPATETHs
TIPOJIBIDKCHUS MX HA MUPOBOM PBIHKE C YIETOM AMHAMH-
YEeCKOr0 OKpYXeHHsl (CTpaHa, OTpaciib, MAKCUMAaIbHOE
KOJINYECTBO YHU(DUIIMPOBAHHBIX U3/ICINN).

2. OCHOBO# HONTOCPOYHON TIPOU3BOACTBEHHOI TTPO-
rpamMMbl MIPEAJIOKEH MeXaHu3M (OPMUPOBAHHS PALIHO-
HAJIBHOTO MOPT(HENs MPOEKTOB Ta30TypOOCTPOUTETHHO-
TO MPEANPUSTHS.
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