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WAYS OF DEVELOPMENT OF SURFACE-TO-AIR MISSILE WEAPONS
IN THE AIR FORCE OF THE ARMED FORCES OF UKRAINE
IN CONDITIONS OF RESOURCE RESTRICTIONS

The problem issues are analyzed and the ways of the development of anti-aircraft missile weapons (AAMW) of
the Air Forces of the Armed Forces of Ukraine are determined in conditions of financial, economic and other re-
source constraints. Proposals for providing the required level of combat readiness of the AAMW inventory in the
medium term are given. It is shown that the development of anti-aircraft missile weapons in Ukraine should be car-
ried out on the basis of a systematic approach to solving this problem within the framework of a long-term target
program, which should include a balanced system of measures for the organization and implementation of research
and development work for the creation and modernization of existing anti-aircraft missile weaponry. The main steps

to be taken to ensure the further development of AAMW for the period up to 2025 are given.
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Introduction

The expansion of the nomenclature and the devel-
opment of methods of combat use of airborne threats
(ATs) have led to an increase in requirements for air
defense capabilities (air defense). The experience of
local wars and armed conflicts over the past decade has
shown that effective air defense of important state facili-
ties and troops should be based on modern air defense
missile complexes (ADMCs) capable also of tactical
missile defense [1]. But the combat capabilities of the
ADMCs, which are used in the Air Forces of the Armed
Forces of Ukraine, do not fully meet the modern re-
quirements for combating modern and promising ATs.
The most acute problem is the physical and moral aging
of the existing ADMC fleet, which jeopardizes the abil-
ity of the Air Forces of Ukraine's Armed Forces to pro-
vide reliable air defense of important state facilities and
troops [2-3].

The purpose of the article is to formulate proposals
for the development of anti-aircraft missile weapons
(AAMW) of the Air Forces of the Armed Forces of
Ukraine in the medium and long-term perspective, tak-
ing into account existing resource constraints.

Main part

At present, the Air Force of the Armed Forces of
Ukraine operates automated control systems (ASCs)

"Baikal-1" ("Baikal"), "Senezh M" and "Polyana-D4"
and the air defense missile systems (ADMS) C-300PT,
C-300IIC and CPK "Buk-M1" using the scheduled
maintenance system. The scheduled duration of opera-
tion of armaments and military equipment (AME)
ranges from 25 to 31 years. Currently, the average re-
pair has been done to about 50% of ADMC S-300P, to
20% of ADMC "Buk-M1" and to some products from
the composition of these MRKSs.

The surface-to-air missiles (SAM) 5B55K (P) for
AAMC C300P were made in 1985-1997. About 70% of
these SAMs have exhausted their terms, and about 10%
of them are disabled and need factory repairs. At the
same time, the number of combat ready products
5V55K (P) will be reduced, starting from 2018 in con-
nection with the expiration of the intended life (storage)
of 30 years.

SAM 9M38M1 (9M38) for the ARM "Buk-M1"
were manufactured in 1982-1991. 65% of the SAM
OM38M1 exhausted their intended service life (re-
source) and require works and factory repairs to con-
tinue their assigned indicators, and 35% are disabled. As
a result of works on continuation of service life in 2017,
the intended shelf life of 9M38M1 and 9M38 products
in the container is set to 35 years [3].

Another problematic issue is the provision of the
AAMW repairs with the necessary amount of spare
parts that are not produced by Ukrainian enterprises [4].
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The development and production of scarce components
to make spare parts and to maintain the operation of
ADMC is at an initial stage for enterprises of Ukraine.
At present, work on the replacement of a number of
ultrahigh-frequency devices, component base of mem-
ory devices and other products for the S-300P and Buk-
M1 ADMCs has been carried out to maintain the com-
bat-ready state of the combat equipment of the S-300PS
(PT). It should be noted that in the near future, the re-
pair and subsequent operation of the S-300PC (PT) and
"Buk-M1" can only be carried out in case of timely exe-
cution of works on the development and production of
components by domestic enterprises.

In order to ensure the further operation of repaired
ADMCs with minimal cost, it is expedient to transfer
ground-based military equipment to the maintenance by
technical condition (MTC) with the introduction of the
service method of maintenance and repair (SMMR) [4-6].
This will allow to operate the ADMC until it reaches the
limit of service life without carrying out factory repairs
in case of appropriate provision of such operation with
the necessary SPTA.

The most rational options for solving the problem
of restoring and maintaining the combat status of the
inventory are:

a) for the S-300P — the manufacturer's medium re-
pair (with the capacity of three or more ADMCs per
year, and the subsequent transfer to the MTC and the
development of the service methods for SMMR;

b) for the "Buk-M1" ADMC — to carry out factory
medium repairs with the capacity of two or more
ADMCs per year, and their subsequent transfer to the
MTC and the development of service methods for
SMMR.

The implementation of the recommendations will
allow to provide the required level of combat readiness
of the existing inventory of ADMCs of the Air Forces of
the Armed Forces in the medium-term.

The projected estimate of the quantitative compo-
sition of the AAMW of the Air Force of the Armed
Forces of Ukraine (even taking into account repairs)
indicates that in the long run, due to the achievement of
the maximum period of service, the quantity of the
ADMC S-300PS (PT) and "Buk-M1" will shrink start-
ing from 2025 [5-8].

In order to update the AAMW in the long-term
perspective, it is necessary to add modern ADMC
specimens of domestic development and production, or
to purchase modern foreign ADMC:s. It should be noted
that the purchase of a certain number of AAMWs
abroad will not allow a radical solution to the problem
of the rearmament of the Air Forces of the Armed
Forces of Ukraine, since foreign ADMCs are of high
cost, and the AAMW market is too fragmented on a
political footing. Therefore, the main means of rearma-
ment of the Air Forces of the Armed Forces of Ukraine

to modern AAMW in the long run still is the develop-
ment and production of prospective ADMC (ADMS) by
enterprises of "Ukroboronprom" with the involvement,
if necessary, of foreign partners of Ukraine [7].

Development of AAMW in conditions of resource
constraints is advisable to achieve by systematic and
phased solving of the following tasks [8—12]:

— determination of the role and place of existing
and perspective prototypes of AAMW in solving the air
defense tasks in the predicted conditions of conducting
air defense operation;

— assessment of the contribution of specific type of
ADMC or a separate group of complexes (systems) in
the effectiveness of the AAMW system of anti-aircraft
missile troops;

— substantiation of the outline and operational-
tactical requirements (OTR) to a promising system of
AAMW of the Air Forces of the Armed Forces of
Ukraine, its firepower, its intelligence and com-
mand&control subsystems;

— creation of a scientific and technical expertise,
based on the latest achievements of scientific and tech-
nological progress, aimed at modernizing the existing
and developing promising specimens (complexes, sys-
tems) of AAMW.

To address these challenges, the following steps
have been planned and are being implemented at pre-
sent:

— completion and implementation of research and
development work (R&D) aimed at creating a scientific
and technological expertise in the field of rocket sci-
ence, radar, computer science, computer technology and
other technologies;

— monitoring of the AAMW market with the aim
of purchasing a limited number of modern ADMCs;

— creation of cooperation of enterprises of defense
industrial complex, scientific groups, technological and
experimental base, which will provide modernization,
development and production of domestic models of
anti-aircraft missile weaponry;

— modernization of the existing ADMC inventory
in order to increase the performance characteristics and
the combat capability of the ADMC by improving and
replacing new separate functional systems, components,
combat and technical means, produced using new tech-
nologies and achieved levels of scientific research and
development carried out within the framework of re-
search and development (R&D).

In order to ensure further development of AAMW
for the period up to 2025, it is proposed to plan the im-
plementation of the following [11-13]:

— clarification of the concept of the development of
the AAMW of the Air Forces of the Armed Forces of
Ukraine on the basis of the experience of modern hybrid
wars and trends in the development of ATs in advanced
countries;
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— R&D works in the following directions:

a) substantiation of the requirements and the de-
velopment of proposals for the procurement, acceptance
of weapons and military products in the existing system
of operation and maintenance of the ADMCs of foreign
produce;

b) substantiation of rational ways to combat small
unmanned aerial vehicles;

— execution of experimental design works in direc-
tions of:

a) development of a mobile multifunctional radar
capable of detecting and tracking targets and missiles
using active phase antenna array (PAR);

b) development of short-range missiles for the de-
feat of cruise missiles, unmanned aerial vehicles, high-
precision weapons, tactical aircraft and helicopters at
distances of up to 20 km and altitudes of up to 10 km;

— procurement abroad, acceptance for inventory,
supply to troops and commissioning of modern mul-
tichannel mobile ADMCs of medium (long) range with
the gradual withdrawal from the Armed Forces of the
Armed Forces of Ukraine of the S-300PT and Buk-M1,
which have reached the limit terms of service.

In order to ensure the development of anti-aircraft
missile defense armaments in Ukraine, it is necessary:

— to urgently create special-purpose design bureaus
for the development of small, medium and long-range
ADMCs, SAMs for them, command&control facilities,
specialized multifunctional radars based on passive and
active PARs and other components and elements, to
begin work on creation of necessary technologies, re-
search and testing facilities;

— to restore or expand the necessary production ca-
pacities in the field of high-tech electronics, ultra high
frequency devices, new gunpowder, rocket fuels and
explosives, special materials for missiles and launchers;

— to ensure the efficient use and expansion of the
scientific and technological expertise in the field of
"breakthrough" technologies in order to accelerate the

development of promising prototypes of AAMW, allow-
ing to create a new material base for further rearmament
of the Air Forces of the Armed Forces of Ukraine;

— to ensure the creation of a testing ground com-
plex equipped with modern means for measurement and
testing;

— to ensure further development of the system of
military repair, operation and restoration of AAMW
with the involvement of industrial enterprises;

— to ensure transparency of distribution and spend-
ing of material and financial resources by years of the
planned period in support of a combat readiness and
modernization of existing AAMW, development and
production of promising specimens of AAMW and their
constituent parts.

Conclusions

In the paper, based on the analysis of the current
state of the AAMW of the Air Forces of the Armed
Forces of Ukraine, recommendations are made to pro-
vide the required level of combat readiness of Military
Air Forces in the medium term perspective and the main
ways are identified for developing the AAMW of the
Air Forces of the Armed Forces of Ukraine for the pe-
riod up to 2025.

Implementation of the proposed measures to re-
place the high deficit products with modern analogues
of domestic production, necessary repair works and
transfer the ADMC to maintenance by technical condi-
tion, introduction of service methods of maintenance
and repair works to prolong the assigned service live of
surface-to-air missiles using factory repairs, as neces-
sary, and upgrading the inventory with modern proto-
types of ADMCs of domestic or foreign produce will
provide the required level of combat readiness of the
ADMC inventory till 2025 and for the long-term per-
spective. Implementation of these measures is possible
provided that they are timely funded and given the nec-
essary scientific and technical support.
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LLTAXU PO3BUTKY 3EHITHOIO PAKETHOIO O3BPOEHHA NMOBITPAHUX CUN
3BPOMHUX CUN YKPATHU B YMOBAX PECYPCHUX OBMEXEHb

b.A. I'enos, b.M. Jlanenpkuii, B.B. JIyk’sauyk, [.M. Hikonaes

Y ecmammi ananizyiomocs npobaemui numants i BUSHAYAIOMbCA WIAXU PO3BUMKY 3€HIMHO20 pakemno2o 03opoenns I1o6i-
mpanux Cun 30pounux Cun Yxpainu 6 ymosax (pinaHco80-eKOHOMIYHUX MaA HWUX pecypCHUX obmedcensb. Ha ocnogi ananizy
CYHacHo20 cmamy 3eHimmno2o pakemnozo 036pocuns Ilogimpsinux Cun 30potinux Cun Yxpainu 3anponomosani pexomeHoayii
wo0o 3abesneuents nompionozo pieHa 6oczomogozo cmany 3PO Iogimpanux Cun y cepeOubocmpoKo8iti nepcnekmugi ma 6u-
3uaueni ocnosui winaxu pozeumxy 3P0 Iosimpanux Cun 36poinux Cun Ykpainu na nepioo oo 2025 poxky. Ilokazano, wo pearni-
3ayis 3anpoONOHOBAHUX 3aX00I8 OO0 3AMIHU 20CMPOOEPIYUMHUX KOMNIAEKMYBATLHUX 6UPODIE CYHACHUMU AHATO2AMU BIMYUSHS-
HO20 8UpOOHUYMBA, NPposedenHs pemonmie ma nepesedennsi 3PK na excnayamayiio 3a mexuivHum CmaHom i3 6npoeaodd’CeHHsIM
CepeicHUX Memo9ié MEXHIYHO20 0OCIY208Y6aAHHA MA PEMOHMY NPOGEOEHHs POOIm 3 NPOOOBIHCEHHA NPUSHAYEHUX NOKAZHUKIE 3e-
HIMHUX KepOBaAHUX pakem i3 3a600CbKUMU PEMOHMAMU 3a HeoOXiOHiCmI0 ma O0OCHAWEHHS CYYACHUMU 3PA3KAMU 3eHIMHO20
PpaKemnozo 030pO€EHH s GIMUUZHARO20 AO0 3aKOPOOHHO20 SUPOOHUYMEA 003801UMb 3a0e3neuumy NOmpIioHUIl pisenb 60€20mMo8o-
2o cmany napxy 3P0 00 2025 poxy ma Ha 008620CmpoK08y NePCHeKmug).

OOIpyHmMoBaHi OCHOBHI WLIAXU PO3GUMKY 3eHIMHO020 pakemuo2o 030pocuHs. Tloxkazano, wo pozeumox 6 Ykpaini nosunen
30TUICHI08AMNUCA HA OCHOBI CUCTNEMHO20 NiIOX00Y 00 8UPIUEHHS YiET npodIeMU Y paMKax 00820CMPOKO8OI Yilbo8oi npozpamu, AKa
noguHHa Mmicmumu 30ANAHCO6AHY CcUCmeMy 3ax00i6 w000 opeanizayii i 6UKOHAHHA HAYKOBO-OOCHIOHUX | O0CTiOHO-
KOHCMPYKMOPCOKUX POOImM i3 CMEOPEHHsI HO8020 [ MOOePHI3ayii ICHYI0U020 3eHIMHO20 paKemHnozo 030pocuHs. Ilpusedeni ocHos-
Hi 3ax00u, AKi HeoOXIOHO 30iicHUmMUY 01 3abe3neueHHs nodanvuloz2o possumxy 3P0 na nepiod oo 2025 poky.

Knrouosi cnoea: winsixu posgumxy, pecypcHi obmedicenns, 60€20mosuli Cman, 3eHimue pakemue 030pocHHs, 3eHiMHUL pa-
Kemuuil KoMniexc, 3eHimna Keposana paxkema.

nyTu PA3BUTUA SBEHUTHOIO PAKETHOIO BOOPYXEHUA BO3AYLWHbIX CUI
BOOPYXEHHbIX CUI YKPAUHBI B YCNIOBUSAX PECYPCHbIX OFPAHUYEHUIA

B.A. I'enos, b.H. Jlanenxkuii, B.B. Jlykpsanuyk, 1.M.” Hukonaes

Ananusupyromes npobnemtsie 860npOChl U ONPeOENsIOMC NYMU PA36UNUs 3eHUMHO20 PAKEMHO20 800pYHceHUs Bozoyw-
noix Cun Boopyocennvix Cun Ykpaunvl 6 ycioguax QuHanco80-IKOHOMUNECKUX U OPY2UX pecypcHblx oepanuyenutl. [Ipusedensl
NPeonodiceHuss no obecnedenuio mpebyemo2o yposHs 60e20mogo2o COCMOSHUS NAPKA 3EHUMHO20 PAKEMHO20 800DYIHCEHUS 6
cpednecpounol nepcnekmuse. Ilokasano, umo paseumue 3eHUMHO20 PAKEMHO20 BOOPYICEHU 8 YKpaune OO0NHCHO OCyujecmes-
JIAIMbCA HA OCHOBE CUCMEMHO20 N00X00d K peuleHuto 3moii npooiemvl 8 pamkax 00120CPOUHOU Yeaeoll NPOSPAMMbl, KOMOpas
O0ICHA CO0EPIHCAmb COANAHCUPOBAHHYIO CUCIEMY MEPONPUSIMUL NO OP2AHUAYUU U BbINOIHEHUIO HAYYHO-UCCIEO08AMENbCKUX
U ONBIMHO-KOHCMPYKIMOPCKUX PAGOM NO CO30AHUI0 HOB020 U MOOEPHUSAYUL CYIECMBYIOUe20 3eHUMHO20 PAKEMHO20 800PYHCe-
Hus. IIpusedenvl 0CHOBHbLE MEPONPUSIMUS, KOMOPble HEOOXOOUMO OCYIecmeums 0 obecneyerus OdnbHelue2o pazeumus 3PO
Ha nepuod 00 2025 2ooa.

Knroueswie cnoea: nymu pasgumus, pecypcruvle 02panuierus, 60e2omosoe coCnosHue, 3eHUMHOe PAKEMHoe 800PYJiCeHuUe,
3eHUMMHbLIL paKemuulll KOMNIEKC, 3eHUMHAA YNPAeiaemMds paKkema.

66


http://www.hups.mil.gov.ua/periodic-app/journal/nitps/2018/2



