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CABINET OKAYS ARMS IMPORT/EXPORT TRADE LIBERALIZATION

The Cabinet of Ministers has en-
dorsed a draft legislation that seeks to
liberalize import/export trade in mili-
tary and defense articles and services.

The Cabinet, at its session Septem-
ber 5, 2018, approved the draft law
on "Amending individual Ukrainian
legislative acts in respect of imported
procurements of military and defense
articles, works and services”.

This decision represents yet another
step forward to liberalizing import/ex-
port trade activities of military-indus-
trial companies in Ukraine.

T R T R R T R T

The draft legislation, as expounded
by Yuri Brovchenko, Deputy Minister
of Economic Development and Com-
merce, allows government customers
to import defense-related products
directly from supplying companies
(i.e. without mediation of specialized
Ukrainian government agencies) or
indirectly via intermediary entities un-
der their jurisdiction.

Government Customers are becom-
ing a party to international commod-
ity transfers. This means for them the
possibility to contract directly with

supplying companies and to supervise
contract compliance and the quality of
the products being procured.

The draft legislation offers three
options for State Customers seeking to
import defense articles into Ukraine,
which will be selectable depending on
the exporting country’s specifics and
the type of products being imported,
replacing the single-option procedure
in current use. Resorting to each of
the proposed options comes with its
advantages and disadvantages and is
strictly regulated.

ZHYTOMYR ARMORED VEHICLES FACTORY UNVEILS ITS NEW APC VEHICLE

Zhytomyr Armored Vehicles Fac-
tory, a government-run company
incorporated with  State Concern
Ukroboronprom, unveiled its most
recent development — the BMP-M1S
tracked armored fighting wvehicle
(TAFV) — at Arms & Security 2018
expo in Kyiv. This is according to a
report by Defense Express.

The BMP-M1S TAFV, developed as
a comprehensive upgrade of the BRM-
1K armored reconnaissance scout vehi-
cle, features significant improvements
in terms of the vehicle's firepower and
the level of armored protection com-
pared to its Soviet-era original

Due to being equipped with a high
performance Deutz engine, this 15.5-
t TAFV can carry up to 8 personnel
and develop speeds up to 70 kmph on
highway and 7.5 kmph in water.

The BMP-M1S5 can provide highly
effective fire support to dismount-

ed infantry soldiers with its Stiletto
weapons turret module that houses
a 30-mm cannon, a 7.62-mm machine
gun and a 130-mm Barrier ATGM
launcher. Fire control is performed

with the new indigenously devel-
oped Syntez ("Synthesis") technology
package that ensures precision firing
in all weathers and at any time of day
or night.




"DOLYA & CO. LTD" LLC is the leading Ukrainian
developer and manufacturer of AGENT ™
radio communication devices.

TWO-WAY COMMUNI.QATION DEVICES
ANTENNA FEEDER DEVIGES

MASTS AND RIGGING ARRANGEMENTS
SUPPLEMENTARY RADIO EQUIPMENT
AUDIO DEVI.GES}@ PN

Ch1
f Channell T g gee
J =3 =T T =
. ! AUDIO Muon | Cxan | B-H | Apw ==

% J —
i y [ p— * = 0o "r
1 /5 e \ [ \
\! W\ '/ -

address: Pamvy Beryndy lane, 4, 01015 Kyiv, Ukraine

tel./fax: +38 (044) 455 77 77
9001 : e-mail: sb@dmr.kiev.ua
2 015 sites: dmr.kiev.ua dolya.kiev.ua
d ERTIFIED facebook: DOLYACO.LTD




%
<
Ll
z
>
=
o
-
O
L
N
o3
Ll
7]
Z
m
L
L
0

Ukrainian Defense Review/October-December 2018

BTR-70D(GM) APC UPGRADE UNVEILED AT ARMS & SECURITY EXPO

At the Arms & Security 2018 Expo,
in Kyiv, Zhytomyr Armored Vehicles
Factory, a State-run company incor-
porated with State Concern Ukrobo-
ronprom, unveiled its BTR-70D (GM)
upgrade of the Soviet-era BTR-70
APC technology. This came from a
press report released by Ukrobo-
ronprom.

The BTR-70D (GM) upgrade fea-
tures a new General Motors GM-6.2
engine developing 290 hp (50 hp up
on its predecessor found on the BTR-
70 original), and allowing 20 kmph
increase in max speed (100 kmph).
Other benefits provided with this new
engine include substantially improved
hp/t ratio, battlefield mobility, and op-
erational reliability.

The BTR-70D (GM) features the dig-
itally controlled turret module Delta,

which is armed with a 23-mm auto-
matic gun and a 7.62-mm machine gun
replacing the 14.5-mm and 7.62-mm
machine gun weapons seen on the
BTR-70. The weapons are controlled
usinga current, multifunctional digital

fire control system comprising a ther-
mal imaging camera, laser rangeﬁnd-
er, weapons stabilizer system, and an
acquisition & tracking suite. The BTR-
70D can accept other turrets meeting
Customer specifications.

SHEPETIVKA REPAIR PLANT INTRODUCES ITS BM-21UM «BEREST>» MLRS

At Arms & Security 2018 Inter-
national Expo, in Kyiv, Shepetivka
Repair Plant, a State-owned compa-
ny incorporated with State Concern
Ukroboronprom, showed off for the
first time its BM-21UM Berest 122-
mm fruck-mounted Multiple Rocket
Launcher (MLR).

Being the first MLRS technology
developed indigenously in Ukraine,
the BM-21UM Berest MLRS project,
which was funded privately by Shepe-
tivka Repair Plant, makes no use of
foreign-sourced components. The BM-
21UM was developed as a replace-
ment for the aging Soviet-era BM-21
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Grad MLRS currently operated by the
Ukrainian military.

The BM-21UM is built upon a new
truck chassis developed domestically
in Ukraine. This, coupled with current
digital technologies used, would pro-
vide Ukrainian forces with important
advantages on the battlefield in terms
of operational mobility and effective-
ness.

One of the key features of the BM-
21UM MLR launcher is its digital fire
control system that allows the crew
to make pre-launch preparations (in-
cluding GPS/GLONASS positioning)

With these new digital technologies
the Berest MLR launcher will be able
to be integrated into the network-cen-
tric environment to enable commu-
nication with other platforms on the
battlefield. In particular, it will be able
to receive real-time target data from
drones, counterbattery radars and
other remote target acquisition sys-
tems. This capability enables drastic
improvements in accuracy and effec-
tiveness of firing missions.

One BM-21UM launcher is able to
deliver 50 rockets in a single salvo,
while the BM-21 Grad is only capable
of 40-rocket salvos. A greater amount
of fire delivered on a target increases
kill probability and enables fire distri-
bution between different targets to be
done faster and with greater efficiency.

The BM-21UM launcher is built
on a new KrAZ-5401NE four-to-four
truck chassis featuring an operational-
ly convenient four-door double cabin-
over-the-engine configuration which
provides comfortable accommodation
for the crew and Launcher control
equipment.

BM-21UM Berest is advantageous
over BM-21 Grad in terms of the amount
of fire delivered in a single salvo, higher
precision, the availability of a network
centric capability, improved mobility
performance and lesser time required
to have the launcher ready to fire.




-
=

'/ IR SUPPRESSING SYSTEM ADROS ASH-01V /‘ '/

nspeceprom, assisted by
NPF Adron, has developed
the IR suppressing system
(IRSS) Adros ASh-01V and
got it accepted for service by
Ukraine's Armed Forces. The
ASh-01V IRSS will be used
to reduce the heal signature of TV3-117 engines equipped in Mi-8 and Mi-24
helicoplers and their modifications in order lo enhance survivability against
infrared guided missile threats

Aerodynamic losses and exhaus! losses associated with the Adros ASh-01V
IRSS have been reduced by reconfiguring (extension/retraction) and optimizing
the geometry of the exhaust duct assembly.

Property — variable-geometry multi-circuit ejector, IR suppression in the 3-5
pm band — 4-5, free turbine shaft power loss — s 2-3%, mass — <130 kg.

HELICOPTER GROUND SUPPORT EQUIPMENT /‘

* Towbar will be used for towing a helicopter to
; parking positions, on paved and unpaved strips.
g Max admissible towing force — 4,000£200 kg

* Hydraulically operated jack system will be used
for lifting a helicopter in mounting/dismounting or
charging landing gear shock struls and in helicopter
rigging, as well as other helicopter lifting works

Jacking capacity — 5,000 kg, height — 550-1,440 mm.

Y/ AT / A

This blade element will be used to
beel up performance of rotor blades
and other aero structures.

INSPECEPROM LLC'S PRODUCTS HAVE BEEN SOLD WITH
SUCCESS ON UKRAINE'S DOMESTIC MARKET.

THE COMPANY FOCUSES ON THE DEVELOPMENT AND
PRODUCTION OF DEFENSE-RELATED PRODUCTS.

FAST ROPE INSERTION AND EXTRACTION

SYSTEM“KANAT-1"

[/

The Fast Rope Insertion and Extraction System
*Kanat-1" is designed for fast roping and extraction
of fully-armed and equipped Commando lroops
from and to the Mi-8MT (MTV) helicopter. Two
soldiers, each weighing up to 140 kg with all his
gear can slide down one and the same rope
simultaneously, with the helicopter hovering above
the ground at a height equivalent to or shorter than
the rope length.

With the fast extraction rope hoisted in the
helicopter's center of gravity, the Kanat-1 allows for up to six personnel to be
extracted simultaneausly, with helicopter hovering above the ground at a height
shorter than the rope length. Extraction is allowable when the helicopler is
flying no faster than 70 km/h and no higher than 100 meters over the surface,

Vi [/

The Mi-8 helicopter can be reconfigured into Air
Ambulance role for transport of stretcher patients.

In this configuration, the helicopter's cargo bay
will be equipped with 12 standard-size sirelchers
wilh dismountable legs secured (o the floor and
hinged together with straps and belts. In between
starboard fuselage stations, there is a small

Y | medical table nexi to a movable doctor’s stool.
CONTAINER FOR AMMUNITION AND OTHER
MILITARY-ORIENTED PRODUCTS

It is intended for storage and transportation of
ammunition in  assortment and  other
military-oriented products. Metal, plastic or
laminated wood are used as malerials (as desired
by the customer)

AIR AMBULANCE EQUIPMENT

for the Mi-8 Helicopter

“INSPECPROM” LLC
144 Shevchenko St. 14020 Chernihiv, Ukraine
+38 046 264 4335
+38 067 460 8203
sekretar@magr.com.ua
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UKRAINE’S MI-8MSB-V HELICOPTERS TO
BE MODERNIZED WITH BECKER RADIOS

Ukraine’s military helicopters Mi-
8MSB-V will soon be modernized with
latest Becker radios.

The Becker RT6201 VHF remote
transceiver has been selected for mod-
ernizing the Mi-8MSB-V helicopters af-
ter a series of capability evaluation tests
conducted by the State R&D Institute for
Testing and Certification of Weaponry
and Military Technologies, according to

a report published online by Ukrainian
Military Pages, in August 2018.

PAT Motor Sich aeroengine manu-
facturer and MS AVIA-GRADE R&D
and Production Firm, LLC, assisted in
this testing.

As pointed out in the test summa-
ry report, "Current radio technologies
produced by Becker Avionics have
proved to be reliable and conforming

UKRAINE WINS $40M CONTRACT FROM
TURKISH GENDARMERIE TO OVERHAUL,
UPGRADE 17 HELICOPTERS

Ukraine has won a $40 million con-
tract to overhaul and upgrade 17 x Mi-
17 helicopters operated by the Turkish
Gendarmerie.

Defense Express reported this cit-
ing a Twitter post by Ukraine’s Interi-
or Minister, Arsen Avakov.

Works under this contract will be
performed by PAT Motor Sich aeroen-
gine manufacturer, Zaporizhzhia, and
Ukroboronprom Group’s Aviacon
Aircraft Repair Plant, Konotop.

Avakov specifically emphasized
that Ukraine "...has a unique compe-
tence in the area of aircraft mainte-
nance, repair and overhaul, and co-
operation with Turkey is our strategic
focus”.

The contract came as a result of
six-month long negotiations with the
Turkish Ministry of the Interior.

Avakov announced the deal while
at a ceremony signing a joint decla-
ration with his Turkish counterpart,

KUZNYA NA RYBALSKOMU SHIPBUILDER UNVEILS
ITS VESPA CLASS FAST MISSILE CRAFT PROJECT

At the ADEX 2018 defense indus-
try trade fair, in Baku, Azerbaijan, the
Kuznya na Rybalskomu shipbuilding
company, Kyiv, unveiled its latest Fast
Missile Craft (FMC) project named
Vespa, as reported by a Defense Ex-

press correspondent at the event.

The Vespa FMC is designed with
capabilities to attack hostile warships,
transports and landing assault crafts,
independently or in cooperation with
Naval Attack Forces.

With a length of 6446 m and a
beam of 9.6 m, the Vespa FMC has

to the required specifications. Light
and compact, they offer a high level of
operational flexibility and an expand-
ed functionality”.

It is worth recalling in this connec-
tion that Ukraine’s Mi-8 helicopters
currently use aging and outdated
Baklan-20 and R-860-1 VHF radios
produced in Russia.

Siileyman Soylu, in Ankara, on this
September 4.

The declaration calls for cooper-
ation in combating terrorism, illegal
migration, human trafficking, cyber
crime, criminal money laundering,
drug trafficking, and transnational or-

a draft (with propellers) of 3.65 m.
Loaded displacement is 640 tons and
maximum speed is 40 knots. Endur-
ance amounts to 10 days. The maxi-
mum complement is set at 38 person-
nel (+6 crew members).

The Vespa is designed with two op-
tions for propulsion system - 19,640
kW CODAD (combined diesel and
diesel) and 22,500 kW CODAG (com-
bined diesel and gas turbine).

The main armament package
comprises 8 x ship-to-ship missiles
Neptune produced domestically in
Ukraine (however, other anti-ship
missile weapons can be used depend-
ing on specific customer needes), an
anti-aircraft missile system Arbalet-K
(produced, again, in Ukraine), one
forward looking cannon AK-176, and
two aft cannons AK-630. This package
is complemented by 16 x Igla MAN-
PADS and 2 x 12.7 mm machine guns.
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HORTYCA-R
ANTI-UAV ELECTRONIC COUNTERMEASURE
(ECM) COMPLEX

Designed for:

Detection, localization of both the UAY itself and the control station of
the aircraft. The complex automatically detects the fact of radio
communication between the UAV and the operator, conducts
identification, and automatically directs the antenna feeder and
includes an electronic jamming system.

Unlike existing solutions, the system of electronic interference
generates modulated pulses, which are close to the length of control
signals (effectively counteract systems with a signal length of 2 ms or
rmore). Which, in turn, firstly increases the effectiveness of suppres-
sion, and secondly, reduces the likelihood of detection by the enemy.

Additionally, the system can be equipped with an active system
for obstruction (substitution) of satellite navigation systems
(GPS, GLONASS, GALILEQ).

HORTYCA-M
MOBILE COMMUNICATION INTELLIGENCE
PLACED ON AUTONOMOUS CAR CHASSIS

Designed for:

+ Estimate the electromagnetic environment; search for, detect and
express-analyse the radio-emission;

« Determine the location and source in UHF / HF bands in tandem
with similar mobile radio-intelligence complexes;

+ For automated detecting, mapping and analysing control channels
and radio frequency sources in the operating frequency range;

» To provide the possibility of recording, storing and analysing
complex signals in the operating band;

« To enable recording, analysing and decoding signals from sattelites,
UAV, radio-relay lines, etc.;

+ For transmission of information about the detected radio emission
sources in real time.

Features:

« Decode digital signals in DMR, DPMR, AMR, FLEX, P25, A25, etc.;

« Automatically determine the coordinates and spatial orientation of
the complex;

« Conduct automated determination of the radio emission sources’
coordinates;

+ Establish a secure connection with similar complexes via a satellite
communication channel, wired connection with the "Dnipra’, "Lavina”,
and "Pelena” data communication systems or any other type of the
IP-encryption communication system (or using a radio- relay
communication line);

+ Has high level of disguise (for optical, radioc means);

« Comfortable work and accommodation of a 4-people crew.

www.infozahyst.com
to@infozahyst.com
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rom 11 to 17 September, the Rus-

sian armed forces conducted the

active phase of the Vostok-2018

strategic-operational war game

exercise. Vostok-2018 was the
largest Russian military exercises held over
the past four decades. Conducted as part of
the Russian Armed Forces combat training
plan 2018, the drills were held across Rus-
sia’s Far East and Pacific waters, under the
overall command of the Russian Defense
Minister Sergei Shoigu. By staging this
impressive show the Kremlin sought more
than just fo test and improve command and
control and forces integration.

SIZE AND OBJECTIVES -

THE OFFICIAL ASPECT

Vostok-2018 is certainly the largest
military exercise ever held in Russia’s
modern history. The exercise was the
largest held in Russia since Zapad-81
conducted by the Soviet Union - the
maneuvers held in the Belorussian,
Kiev and Baltic Military Districts, as
well as the Baltic Sea in 1981, and with
participation of military contingents de-
ployed by several Warsaw Pact armies.

]

The Vostok-2018 maneuvers were
held in the opposite part of the con-
tinent across three theaters of opera-
tions in the Sea of Okhotsk, the Bering
Sea, and in the Avacha and Kronot-
sky Bays in Kamchatka, hosted by
five combined-arms military ranges
and four training ranges of Russia’s
Air Force and Air Defense Force. The
drills rehearsed massive air strikes,
cruise missile defense, defensive, of-
fensive, and raid operations, as well
as enveloping attacks. In the Sea
of Okhotsk and the northwest-
ern Pacific, participants prac-
ticed air defense operations
and carrying out strikes on
groups of warships and am-
phibious assault landings. Air
Force crews exercised support
to advancing ground forces
and to coastal defense.

Officially, the exercise
involved nearly 300,000
Russian service mem-
bers, about 36,000
armored vehicles,
more than 1,000
fixed-wing air-
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craft, helicopters and unmanned aerial
vehicles, complemented by up to 80
warships and support vessels.

HIDDEN GOALS

The Vostok-2018 was apparent-

ly aimed to achieve far more goals
than just to test Russian army’s pre-
paredness for a military intervention
in a foreign country. These maneu-
vers weren't just aimed to yet again
demonstrate Russia’s military might
and to test its forces’ readiness status
in expansive and extensive military
operations. The event took place a
week before the South-North Ko-
rea summit in Pyongyang, which
might indicate Moscow’s intention to
show itself prepared to become the
key player in the region and, also, to
demonstrate it has something to fight
with in that weakened region under
the watchful eye of neighboring Chi-
na. After all, the Kremlin, by having
redeployed much of its forces and
equipment from the country’s central
regions to the Southern and Western
Military Districts weakened the capa-
bilities of its sensitive Central (TsVO)
and Eastern (VVO) Military Districts.
Specifically in June 2016, the

28th  Independent

Motorized Ri-
fle Brigade from
Yekaterinburg was
redeployed to Klintsy,
Bryansk region, where it was

s I reorganized into the 488th Motor-
ized Rifle Regiment of the 144th
o Motorized Rifle Division. The
. 23rd Brigade was transferred
from Samara to Valuyki,
Belgorod region. The 9th
Independent Vistula Mo-
torized Rifle Brigade
has been moved to
Boguchar from Nizh-
ny Novgorod Region.
In 2016, these brigades
were merged to form
what is now the 3rd Mo-

torized Rifle Division.

The Central Military District is

currently below establishment in
front-line aircraft and modern ground
vehicles among other types of weap-
ons. The TsVO, although recently aug-
mented with some current-generation
armaments, is still equipped mostly
with technologies of the last century.
There are huge gaps in its air defense
capabilities that are modernized far
slower than those deployed at Russia’s
western borders.

China’s and Mongpolia's involve-
ment in the maneuvers, although
initially unplanned, was part of a
dual-goal strategy. One was to demon-
strate to the West that the Russian Fed-
eration is exploring further its relation-
ship with China -- its eastern neighbor
and former adversary. Seemingly,
this implies that "If you don't want to
lose a partner such as Russia, who can
well turn fully to the East, let's then
talk and about sanctions among other
things". The other was to demonstrate
to China what capabilities Russia has
in that region while simultaneously
downplaying concerns that the war
game maneuvers might be directed
against Beijing.

It is important to note that
Vostok-2018 could serve as an expe-
dient means to deflect the attention of
the Russian people away from internal
problems in the country. In Russia,
despite the recently adopted pension
reform legislation, the falling ruble,
decreasing consumer demand, and a

growing job shortage, the population
is very receptive to military rhetoric.
These maneuvers will certainly not be
able to keep people’s morale high for a
long time, but there will be others that
will. After all, this way you can explain
to the public where the taxpayers’
money goes to.

UKRAINIAN ASPECT

There is one more important aspect:
from 20 to 25 August, the Eastern Mil-
itary District held a Logistic Support
(MTO) exercise in anticipation of the
Vostok-2018 in order to rehearse the
full set of tasks assigned to the Dis-
trict’s MTQO service.

The exercise emphasized the ship-
ment of weapons from storage sites to
active-service units. Particularly at a
storage base in Buryatia, Zabaikalsky
Krai, tank crews were trained for com-
bat use of the T-72 and T-62 tanks in-
tended for delivery to two tank com-
panies.

However, under the guise of exer-
cises, the number of vehicles relocat-
ed to other destinations far exceeded
the officially reported 20 tanks (10
tanks per company). And these des-
tinations were not only in the Eastern
Military District but much farther
and closer to borders with Ukraine, as
seen from numerous photo and video
evidences that were posted on social
media by Russian citizens in late Au-
gust - early September 2018 and scru-
tinized by different media outle i

11 —
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Asked about the destinations for
the vehicles, Russian soldiers guard-
ing the trains answered: "The border
with Ukraine".

There could be many assumptions
as to why these are the locations bor-
dering on Ukraine. Possible purposes
could be to build-up military capabil-
ities in the occupied areas in Ukraine
in preparation for future operations;
to dispose of the vehicles while in
combat rather than at industrial facili-
ties; or to replace the new Russian ve-
hicles deployed to Donbas previously
with aging Soviet brand counterparts
in order to conceal own presence
and to pull the wool over eyes of the
OSCE mission in the region among
many more other purposes.

As a matter of fact, Moscow's de-
ploying outdated and aging T-62
tanks to Donbas is aimed to achieve
several goals.

In one respect, the Kremlin, while
showing willingness to de-escalate
the Donbas could go as far as to pro-
vide for the OSCE mission full access
to its occupied area in the depths of
the Donbas region. This well explains
the rationale behind deploying the
old T-62s there — to make members
of the OSCE mission believe that the
"rebellious people of Donbas" are
fighting only with these obsolete So-
viet-generation armaments. But they
should know that the nearest and the
only military equipment storage site
at Bakhmut (renamed from Artemi-
vsk), which is frequently mentioned
by Russian propaganda as the loca-
tion from which plenty of different
military wvehicles had been seized,
had never stored T-62 tanks, neither
had it ever been controlled by the so-
called "DNR". They should know also
that the T-62 and the T-64 are two

fundamentally different designs, both
in appearance and in internal layout.

The other rationale for Moscow to
replace its armored vehicles, includ-

-

different modifications
with older-generation
T-62s5 could be the need
to fill in the capability
gaps that have resulted
from massed military
equipment  withdraw-
als from central Russia
during 2015-17. Russia’s border with
China might appear to be distanced
too far away from these locations of
capability gaps, but still it's much eas-
ier and quicker to relocate there forc-
es and equipment from central Russia
than from the locations on its western
borders that Russia fears could be
subjected to a "threat from the West".

Notice should furthermore be tak-
en of the fact that the presence of T-62
tanks in that region could be facilita-
tive to Russia’s cooperation with Syr-
ia. After all, Moscow has already de-
ployed these vehicles to that country
and employed them in military opera-
tions there. If and when Damascus re-
quires additions to its fleet of armored
vehicles, the T-62s might well fit for
that purpose.

- ; A Ali Heikkinen
ing the T-72 tanks and its ~ & ~77° "

Uarrar.

T-62s on rail carts spotted yesterday in
Chernyshkov now in Kamensk-Shakhtinsky.
Troops are from some Buryatia unit.

And saying they're going to the border (of
#Ukraine)

This all well exemplifies the
Kremlin's trademark "multimove"
strategy. By conducting this exer-
cise, Moscow is once again trying
to demonstrate its power (that has
caused so many troubles over the
past four years) and intention to be-
come a key player in that region, and
to show off its capabilities where it
deems necessary and where China is
looking at watchfully.

Moreover, the Kremlin is pursu-
ing a dual-goal strategy in Donbas,
aimed to stuff the region up with ag-
ing Soviet-era equipment while with-
drawing more advanced Russian
hardware to fill in the capability gaps
in the Central Military District. This
reveals who the Kremlin is afraid
of and where the real outside threat
could be coming from. And this is
certainly not the West.

Whatever Russian intentions may
be, we should anticipate that the sec-
ond half of 2018 and the beginning
of 2019 will see lots of events that
can change the Donbas situation and
have their impact on Donbas and the
wider international situation. ([}

Anton MIKHNENKO,
UDR
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PRODUCTION OF UNDERCARRIAGE AND TRANSMISSION
COMPONENTS FOR THE BTR-70, BTR-80, BTR-3E
AND BTR-4E APC VEHICLES, THE DOZOR-B
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n the wake of the ADEX 2018 Infer-

national Defense Exhibition held Sep-

tember 25 to 27 in Baku, Azerbaijan,

Defense Express was able to conduct

an interview with Pavlo Bukin, CEO
of SC Ukroboronprom, the premier de-
fense contractor in Ukraine. In a short
blitz interview for Defense Express, Mr
Bukin was asked and answered questions
about plans for the future and the progress
in reforming Ukraine's defense industrial
sector.

- Ukroboronprom participated
with a large display and stand at
ADEX 2018 defense exhibition in
Azerbaijan. What are your gener-
al impressions and the results for
Ukroboronprom?

- It's the third time we participate
in ADEX exhibition. This is because
Azerbaijan is our strategic parter.
A high level of political and military
& technical cooperation has devel-
oped between our two countries. In
addition, [participating in] ADEX ex-
hibitions is important to us, for there
we have an opportunity to learn the
needs of Azerbaijan and to agree with
our partner the actions that we are im-
plementing through bilateral cooper-
ation.

As for the desired directions for
further cooperation, we discussed this

Pavlo Bukin, CEO of State Concern "Ukroboronprom’

“WE ARE INTERESTED IN A MORE

with pariners and colleagues from the
Azerbaijan Ministry of Defense Indus-
try (MoDI). We need to have new are-
as for international industrial coopera-
tion. So far we are a traditional partner
of Azerbaijan in the maintenance, re-
pair and overhaul of various types of
helicopters and combat airplanes. We
have developed close relationships in
the precision weapons sector. But we
have where to proceed. Simple sales
have become of little interest to any-
one. The trend now is towards inte-
grating competencies in order to get
new knowledge and products, as was

!

Pavlo Bukin at the time of signing the agreement

PROFOUND COOPERATION WITH
OUR PARTNERS”

particularly the case with Azerbaijan
where, owing to Ukraine, there was
launched a cartridge factory that is
currently producing the ammunition
products wanted by Baku.

We have discussed with the Minis-
try of Defense and the MoDI the need
and the opportunities for bringing co-
operation to a higher level. In order to
achieve this, it's worth reviewing each
other’s competencies and agreeing on
the areas where we can work together.
There is feedback already about this,
and I am confident all will proceed
su—::cessfully and with fruitful results.




- [Similar] exhibitions will soon
be held in Pakistan and Indonesia.
What are the plans for these coun-
tries? Pakistan is a long-standing
partner of Ukraine in the military
and technical cooperation area, while
Indonesia still has to work hard to
develop a closer cooperation...

- In any cooperation, the key is to
be reliable, predictable partners. We
want to adequately respond to our
customers’ needs in a timely manner.
In pursuing this goal we seize every
opportunity available to us, and par-
ticipating in exhibitions is one of the
best ways to marketing promotion.

In Pakistan, we traditionally have
had a large amount of cooperation in
the armored industry sector, and this
cooperation is only becoming strong-
er. We are certainly willing to expand
this cooperation into other industry
sectors, particularly the aviation sec-
tor. In this area, there are interesting
initiatives regarding production start-
ups in Pakistan. In Indonesia, we have
some prospects for sales of armored
equipment like the Dozor and BTR-4
APC vehicles, for example.

New approaches need to be ex-
plored in order to achieve a positive
advance. We know how that should be
done. A customer needs to be well fa-
miliar with any product and to be led
to understanding that he really needs
it. It takes some time, but the prospect
is there and the results are quite acces-
sible.

- What products do you plan to
display at these exhibitions?

- In Indonesia, on display will be
anti-tank armaments (SKIF and Kor-

8x8 wheeled armoured personnel carrier BTR-4 "Bucephalus”

sar ATGM systems) and armored
fighting vehicles (BTR-4 and Dozor-B
APCs and MT-LB [auxiliary armored
tracked vehicle]). In the aviation do-
main, we will try to get our custom-
ers interested in the sea patrol aircraft
An-148-300MP, as well as in a range of
missile weapon products - the missiles
RK-2, R-27R1, R-27ET1, R-73, RS-80KO
and many others.

In Pakistan, we will show off,
among other things, our capabilities
in the production and supply of BM
Oplot MBTs, 6TD engines [for ar-
mored vehicles], and power supply
units.

- Ukroboronprom is currently
completing its reform and restruc-
turing process. At what stage is the
process of restructuring, privatiza-
tion and clusterization of the Ukrob-
oronprom at the moment?

- The clusterization process — I am
talking about its first stage, more spe-
cifically, clusterization into divisions
— has been completed now. Highly
professional managers have been as-
signed to each of the divisions. The
next challenge to be addressed is to
employ highly skilled professional
teams for these divisions.

¢» facebook.com: Ukrainian Defense Revigj

An-148-300MP

This process is proceeding against
the backdrop of market liberalization
in Ukraine, which has its impact on
reform of Ukroboronprom. A some-
what different domestic market situ-
ation is developing,.

I hope work on staffing employee
teams for Ukroboronprom’s divisions
will be completed by spring 2019.
This work cannot be completed ear-
lier than this. This, again, is taking
place against the backdrop of changes
to the legislative framework, which is
vet inconsistent with the changes tak-
ing place in the real economy. First of
all, I am talking about all that is con-
cerned with the Government Defense
Procurement Contract, persistent use
of outdated standards, the need to
improve relationships between de-
fense customers and contractors, pro-
duction cost management and a lot
more other issues. We are confident
that these issues will be resolved,
sooner or later, because this has been
long overdue. Ukrainian authorities
are supportive of these changes, but
what needs to be done now is to cre-
ate conditions for qualitative growth
and development.

Obviously consistent with this
effort is a proposal by Ukrobo-
ronprom to set up a joint working
group with the Ministry of =%
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Ukrainian made missile series R-27 and R-73

Defense to address standardization
issues aimed to improve Govern-
ment Defense Procurement Con-
tract implementation procedures...

We indeed need to drastically up-
date the government technical re-
quirements pertaining to the defense
industry. This would ease the arms
production and acceptance process
and reduce production costs and time.
We propose scrapping the technical
requirements for military equipment,
which are dating back to Soviet era
and have ceased to be consistent with
modern realities. For example, the cur-
rent standards require military equip-
ment to be made resilient to radiation
exposure. In order to comply with this
requirement, one of our factories has
to use services of a company located in
Semei, Kazakhstan.

Another standard requires that
equipment be able to withstand tem-
peratures as low as -50o Celsius that
are never occurring in Ukraine, and
to retain full functionality in rarefied
atmospheric conditions, etc. Some of
the standard requirements go beyond
common sense. One such, for example,
requires that the Lotos-brand laundry
powder be used for individual tests ...
The need to comply with these stand-
ards creates conditions for corruption
and malpractice.

- What about the new military
technologies that appeared at the In-
dependence Day parade this year in
August? What are the prospects for
Vilkha MLRS, mobile Bohdana Ar-
tillery Cannon System and other new
projects?

- The Ukrainian defense industry
is definitely rising back on its feet.
These days are not easy. But despite
all the challenges, we are wilnessing
a R&D boom in the defense industry
sector that has produced a plethora
of new promising technologies, the
most conspicuous examples thereof
being growing domestic munitions
production and an industry new to
Ukraine such as UAVs...

This year’s Independence Day
parade definitely displayed what
we are capable of. The new military
technologies displayed at the parade,
after they are tested and approved
for operational use, will certainly
find their customers in Ukraine’s de-
fense and security sector. We are ex-
pecting that the Vilkha MLRS project
will be ready to go into production
for the needs of Ukraine’s military as
early as next year.

Of critical importance will be the
level of national defense spending for
2019 and the following smooth fund-
ing of defense industrial projects.
Unfortunately, it often is the case
that the level of funding appropria-
tions, including advance appropria-
tions from the Ministry of Defense, is
far below the expenditures incurred
by defense-industrial companies, or
the release of funding is delayed by
6-7 months from the start of the year.
This is fundamentally wrong since it
disrupts normal operation across the
State production system. But let us
be optimistic. Changes are definite-
ly underway, and they are to bring
along a new quality and new oppor-
tunities. (I3

Interviewed by Anton MIKHNENKO,
UDR
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Radiation Measurement Instruments

The Scientific and Production Private
Enterprise “Sparing-Vist Center”

is a well-known developer and manufacturer of
radiation measurement instruments of ECOTEST
trademark in Ukraine and worldwide.

Phone: +380 32 242 15 15
Fax: +380 32 242 20 15
E-mail: sales@ecotest.ua

www.ecotestgroup.com.ua

Multipurpose Military
Dosimeter-Radiometer «MKS-UM»

Wide range Radiation Survey Meter
designed to work in harsh conditions
New generation Meter for replacement of SVG2

Data Panel «IT-09T»

Provides non-stop monitoring
of radiation background

Electronic
Personal
Dosimeter
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New SPRD “SPECTRA”"

Highly-sensitive and compact
device intended to detect,
localize and

identify radioactive and
nuclear materials by their
gamma and neutron
radiation as well as the
amplitude gamma spectra
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On-board
Radiation
Survey Device
«DRG-T»
Generates signals
and commands to
crew protection
system



¢ UKRAINIAN ADVANCED MICROTECHNOLOGIES

named after V. 0. KHYTRYK
Explosive reactive armour elements

LLC “Ukrainian Advanced Microtechnologies named after V.0.
Khytryk” is a private Ukrainian company specialized in develop-
ment, modernization and production of explosive reactive armor
elements and systems for protection of armored vehicles.

PG-7V, PG-7VM, PG-7VS, PG-9V, PG-9VS
PG-7VL
PG-7VR (tandem warhead)

BK-14M
BK-18M

TOW-1
TOW-2 (tandem warhead)
Kornet-E (tandem warhead)

T™-83
Armour-piercing projectiles
BM-15, BM-22, BM-26
DM-23, M111, BM-29
BM32, BM42 (Mango), DM-33, M829

Antona Tsedika (Ezhena Potie) Str. 12, Kyiv 03057 Ukraine, tel: +38-044-495-6273, +38-068-334-86-89
www.uamicrotech.com  e-mail: info@uamicrotech.com
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HERE IS WHAT’S KNOWN ABOUT UKRAINE’S INDIGENOUS
NATO STANDARD 155-MM SELF-PROPELLED HOWITZER

Volodymyr TKACH,

Oleksiy LEVKOV,
Defense Express

kraine has developed ifs first in-

digenous self-propelled NATO

155mm  artillery gun system

named Bohdana. A prototype

of the Bohdana was unveiled
to the public during Ukraine's 27th Inde-
pendence Day celebrations on 24 August
in Kyiv. The mobile cannon was developed
fo conform o specifications developed by
the Ukrainian Armed Forces” Central Ar-
maments R&D Institute. The Bohdana
project is being funded through appro-
priations under the Government Defense
Procurement Budget. The first technology
demonstrator prototype is currently un-
dergoing factory-level testing.

The Bohdana is the first self-pro-
pelled artillery gun system on a
wheeled chassis ever developed in

Ukraine. Designed with the capabil-
ities enabling high mobility, comput-
er-based processing of firing mission
data, and short time in a firing posi-
tion, the Bohdana would come as a
welcome addition to the capabilities
of the Ukrainian Armed Forces artil-
lery units. Moreover, it will enable the
use of new tactic termed by NATO as
"shoot-and-scoot” (alternatively, fire-
and-move) — an artillery tactic of firing
at a target and then immediately mov-
ing away from the location to avoid re-
taliatory fire. With howitzers that need
to be towed, the use of this tactic was
almost impossible, and howitzers on
self-propelled, tracked chassis will be
inferior in mobility to the 6x6 wheeled
Bohdana.

The greatest pride for the Bohdana
technology creators is that it will go
to battle carrying the brand "Made in
Ukraine"”, with only 5 percent of mi-
nor components, including gun con-
trol consoles, sourced from foreign
markets.

The new 155-mm Bohdana self-pro-
pelled howitzer has been developed
and produced by Private Sector mili-
tary-industrial companies, including
the Kramatorsk Heavy Machine-Tool
Factory (HMTF) that developed and
manufactured the gun" part of the
system, including the gun barrel. And,
for the record, the HMTF has recent-
ly launched production of barrels for
tank guns as well.

The Bohdana project is a collab-
oration of around a dozen domes-
tic companies. Particularly the PrAT
AvtoKrAZ PJSC, Kremenchuk, Polta-
va Oblast, developed a wheeled plat-
form based on its 6x6 military truck
KrAZ-6322. It has an armor-plated,
twin-compartment crew cab with four
doors and 5 seats arranged in two
rows. It features a central tire-pres-
sure regulation system that allows
the driver to adjust the tire-pres-
sure to suit the terrain being crossed.
There are also blackout devices and
run-flat inserts that enable the =¥
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vehicle to continue to be driven in the
event a puncture results in complete
loss of tire pressure. The platform is
required to have bulletproof armor
strong enough to protect the crew
from impacts of B-32-type 7.62 mm
bullets fired from <30 m within an
arc of +300 o as well as similar-ener-
gy fragments of shrapnel. Anti-mine
blast protection measures include
STANAG-4569 Level I compliant pro-

unexploded artillery shells, small ex-
plosive devices of at least 0.35-kg
TNT equivalent); and STAN-
AG-4569 Level Ila protec-
tion of the bottom hull (6kg
TNT under central hull).

The Bohdana has a du-
plicated, computer-assist-
ed fire control system and
an autoloader based on Sie-
mens SIPLUS and SIMAT-
IC HM controllers. Loading,
aiming and firing controls of
the gun can be performed via
the control panel or manually us-
ing mechanical drives. The gun can
be controlled from the cab or a re-
mote panel. At the Independence Day
military parade, the prototype of the
Bohdana was displayed with the au-
toloader missing, but the latter can be
seen present in engineering blueprints

for the Bohdana, and has been devel- - = . 5 T ==

oped. So the Bohdana howitzer will be / ’

fully provided with all of its organic = S - A

subsystems, including the autoloader, — : -
Government Trials process. e p - t

Developer Kramator:
Heavy Machine-Tool Factory

by the time it is scheduled to enter the

The self-propelled Bohdana how-
itzer is Ukraine’s first indigenous ar-
tillery gun system to have been devel-
oped tailored for NATO standard 155
mm munitions. The reason for this
choice of caliber has both political and
practical dimensions. First, it signifies
Ukraine’s commitment to move closer
to new standards. Second, the provi-
sion of ammunition for the new gun
can be enabled through procurement
from foreign sources. Thus, as report-
ed in September 2018, Artem, a Ky-
iv-based holding company, launched
a widely publicized first production
line for 152 mm rounds intended to be
fired from the Giatsint howitzer. And,

as stated by Ukroboronprom (Ar- . Self-propelled Bohdana The gun can be elevated from -5°
tem’s parent corporation) in a press howitzer in deployed

=]
statement: "At the following stages, 2 to +65° and tﬂ%lVEFSEd thf[)l.lgh
the experience and expertise gained position +/-45° 1o the right and left of the

and the production processes =¥ vehicle Iongitudinal axis

Self-propelled Bohdana howitzer in \!
stowed position for transport R




¢? facebook.com: Ukrainian Defense Review I—

Two rear-mounted,
extendable telescopic
legs are used for weapon
stabilization during firing

On-board ammunition
capacity - =20 rounds of
155-mm ammunition,
>500 rounds of machine
gun ammunition

Mass of vehicle —28.5t
Mass of cannon —10.5 1
Total mass of cannon with hydraulics and
ammo racks - 13 t
Caliber — 155 mm

Gun and fire control system
console

Max firing range Max direct fire range against
>40 km for HE-FRAG projectiles 2-km high target — 780 m
>50 km for HE-FRAG active-

reactive projectiles Rate of fire — 4-6 rounds per
minute (with three rounds fired
Min firing range — <7.5 km within the first 20 seconds)

The self-propelled Bohdana howitzer is Ukraine’s first indigenous
artillery cannon system to have been developed tailored for NATO
standard 155 mm munitions. The reason for this choice of caliber has
both political and practical dimensions.

21 ——
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implemented will allow in a short term
to proceed to production of munitions
for other artillery systems." This is par-
ticularly about the NATO standard 155
mm rounds. According to upbeat fore-
casts from Defense Express analysts,
independent production of large-ca-
liber ammunition (projectile, casing,
powder charge, hexogen/RDX) in
Ukraine would require from one to two
years to establish. Until this happens,
procurement of 155-mm projectiles
from foreign sources looks to be the
single possible option. Such munitions
can be sourced from key manufactur-
ers in the West and in Eastern Europe.

According to its stated technical
specifications, the Ukrainian artillery
gun system Bohdana will be able to
fire ammunitions with high explosive
fragmentation (HE-FRAG) projectile
and HE-FRAG active-reactive projec-
tile, to ranges of 240 km and =50 km,
respectively. But these ranges will not
be achievable without appropriate fir-
ing charts. And it’s critically important
that these firing charts be compiled as
soon as practicable for both domesti-
cally produced and foreign sourced
ammunitions, for, without it, a gun is

The Koitnyk and Karasuk semi-active laser-guided HE projectiles

just a pile of scrap metal. In Ukraine,
Turingismus offers services for cal-
culating munitions aerobaltic coeffi-
cients and compiling firing charts for
new types of munitions and weapons
systems. The use of the Turingismus
ballistic computer and its associated
processor provides the advantages
in terms of significant reductions in
the time the howitzer stays in a giv-
en firing position as well as in terms
of reduced ammo consumption while
performing standard firing missions,
and it will make the gun more suited
for shoot-and-scoot tactic.

The Bohdana will be able to fire at
the rate of 4-6 rounds per minute. The
gun will be available with two ammo
racks, each holding 10x projectiles and
10x charges.

In the future, the Bohdana could be
made operationally more versatile by
modifying it for firing the new indig-
enously developed "smart" projectile
Kvilmyk, which is scheduled to com-
plete its Government Trials process by
Q2 2019 at the latest.  The Kvitnyk,
a semi-active laser-guided HE pro-
jectile was jointly developed by Pro-
gress R&D and Production Complex

and Tochnist Design & Development
Company, Nizhyn. The Kvitnyk will
be available in 152 mm and 155 mm
calibers. Due to using semi-active laser
guidance, the Kvitnyk has 90% first-
round hit probability if fired from a
152mm howitzer to ranges up to 20 km.
Using this "smart", precision-guided
munition will enable firing missions
to be performed with cost and time
efficiency and with reduced casualties.
But a laser rangefinder/designator will
be required to be employed to enable
the Kviinyk munition to be used to
best effect.

The Bohdana could be synergisti-
cally integrated with the mobile gun
battalion/battery command, control
and computer system Obolon that Lo-
rta, a Lviv-based state-owned compa-
ny, developed under the Government
Defense Procurement Program. The
Obolon, which is currently being pre-
pared to enter the Government Trials
process, will be available in configura-
tions mounted on wheeled or tracked
chassis. Both configurations were
introduced to the public at the Inde-
pendence Day display on August 24,
2018. The wheeled Obolon, networked
with the wheeled Bohdana howitzer,
the Zoopark-2 artillery reconnaissance
system (a product by Iskra, Zapor-
izhzhya), and unmanned aircraft sys-
tems, could form the core of restruc-
tured artillery units.

All the capabilities of the artillery
gun system Bohdana will not be re-
vealed until validated by Government
Trials. But what is clear even now is
that both the Ministry of Defense and
developers and manufacturers are
interested in having this technology
tested and brought into production as
soon as possible. [l
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L-band Mobile Radar MARS-L
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P = = aircraft detection, displaying of position, automatic
1 : 3 —— ——— measurement of range and azimuth by primary radar;

R ¥ It MR 'r'l_ o = aircraft interrogation, receiving and displaying SSR replies;
= = combining data received by primary and secondary
3 channels;
an

= automatic tracking, flight trajectory estimation;
= acquisition, displaying and processing of air situation from
another radar, generation of multi-radar tracks;
= automatic height-finder control, altitude calculation;
= automatic recording and distribution of air situation;
- = semi-automatic topographic referencing of radar position
(GPS-based);
= technical monitoring and diagnostics.

Mobile VHF-band radar AMBER-1800

AMBER-1800 is a 2D mobile military-civilian radar for long-range air surveillance (up to The antenna itself represents a stacked array of dipole-slot antennas with linear
500km). Solid-state VHF-band transmitter is used. The mission of Amber-1800 is to horizontal polarization.
conduct surveillance over large areas and locations such as military bases, airfields, oil AMBER-1800 radar system is mounted on two vehicles: antenna system semi-trailer

production areas, arms depots, warehouses, and industrial facilities. and the hardware truck. Combined with a height-finder AMBER-1800 operates as a
AMBER-1800 utilizes automatically deployed multi-section antenna system. 3D radar complex.

Functions of AMBER-1800:

= automatic detection of air targets and determination of
their coordinates (plots: azimuth, range);

= automatic generation of tracks, tracking of air targets in
specified areas of airspace;

= displaying video, plots and tracks, automatic distribution of
air situation to consumers over provided data links;

= automatic sending air target elevation measurement
commands to height-finders, correlation of measured
elevation with the tracks;

= recording and storage of air situation, interfaces of radar
operators;

= control of radar operation modes, technical monitoring and
diagnostics.

12 Korczak (Bauman) Str, 03190, Kyiv, Ukraine. Tel: +380445911575, e-mail: marketing@aerotechnica.ua; http://www.aerotechnica.ua
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UKRAINE BREAKS GROUND FOR

OMESTIC?RODUCTION OF .

I__‘ -._- -:_‘y-‘ P - ‘-ci&:ll:hh =

rtem State Joint Stock Hold-
ing  Company  (SJSHC),
which is incorporated with
the State Concern LUkrobo-
ronprom, is one of Ukraine’s
leading engineering companies that has
gained national and international re-
nown due to its products for the aviation
and military ground wvehicle indusfries.
Ower the past two years, Artem has built
up its production capacities by launch-
ing production lines for the ammunition
products that are so desperately required
by Ukraine’s military and had never been
produced domestically previously.

Since the onset of Russian aggres-
sion in Ukraine, there has been an
urgent requirement for large-caliber
munitions. In the early 1990s, Ukraine
found itself left without artillery am-
munition manufacturing capacities,
as most were left in Russia follow-
ing the collapse of the Soviet Union.
Ukrainian forces previously had to

use legacy inventories left behind af-
ter the demise of the USSR, but these
stocks have been exhausted due to
hostilities in Donbass and the recent
unplanned explosions at munitions
depots. So Ukraine was faced with
two options - buying these munitions
from foreign suppliers or producing
them in country. Buying munitions,
especially of large caliber, on the
international market is a fairly ex-
pensive and complicated affair, par-
ticularly in the current international
political setting. Instead, the launch of
domestic production would open up
broad opportunities for the Ukrainian
industries, facilitate domestic market
development, and open up new ex-
port markets for the domestic defense
industries.

As aresult of an enormous amount
of work done by defense industry
executives, the requisite production
equipment had been bought on the
global market and, in August 2018,

-~

it was officially announced in the
presence of Ukrainian President Pet-
ro Poroshenko that Artem would
launch up series production of the
new 152 mm OF29 round to be fired
from the 2A36 Giatsint-B long-range
gun system. Artem has already im-
plemented the full range of produc-
tion processes for the new product,
including hot stamp-
ing, heat treatment,
and other processes
used in the produc-
tion of large-caliber
munitions. Initial
production rate will
be 18,000 units per
year to meet Ukrain-
ian military’s require-
ment, and will sub-
sequently increase to
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360,000, in expectation of orders from
potential export customers, particu-
larly in Africa and Asia.

The 152 mm OF29 is a high explo-
sive fragmentation (HEF) round that

is intended to be fired
from the 2A36 Giatsint-B
and 255 Giatsint-S how-
itzers to engage enemy
personnel, equipment
and emplaced weap-
ons - in transit, assem-
bly points or fortified
localities, at ranges of
up to 28.5 km away.
The product has
succeeded through
the full trials pro-
cess and has been
certified and quali-
fied for delivery to
Ukraine’s  Armed

Forces. Production launch of the
OF29 round will be followed by series
production of the 30F22 — a 152 mm,
rocket-assisted HEF round that is de-
signed to be fired from the self-pro-
pelled D-20 and 253 Acacia howitzers.

Essentially replicated from Sovi-
et-era designs, both the OF29 and
30F22 are fully indigenous products
manufactured with the use of Ukrain-
ian components and materials only,
and with strong compliance with
their respective firing tables.

The new production equipment
that Artem has acquired can be easily
adjusted to production of other calib-
er rounds, with the production adjust-
ment process taking hours rather than
days as is the case with forging-based
production.

The next product the Company
plans to launch is a 155 mm round for
launch from Ukraine’s new indige-
nous Bohdana self-propelled gun sys-
tem. The Bohdana gun and its associ-
ated round are planned to be tested
synchronously with one another.

With this 155 mm gun and its as-
sociated NATO round Ukrainian
forces will be better equipped to de-
feat targets at ranges exceeding the
range of the weapon. The intent is
that a target would be engaged with
two rounds fired in sequence — a 155
mm HE ER BT followed by a 155 mm
M107. The former has a mass of 45.8
kg and a range of = 34 km, while the
latter weighs 43.3 kg and will be able
to defeat targets at ranges of at least
18 km, but the designers expect that,
in actual settings, the rounds would
be able to reach longer ranges than
given here. The indigenous, large-ca-
liber rounds will be fitted
with the fuzing mechanism |
B-429 developed by Shost-
ka-based Impulse Factory
and produced by Artem'’s
machine tool facility.
The new gun rounds
had been demonstrat-
ed in mock-up form at
Ukraine’s Independence
Day exhibition in Kyiv
on August 24, 2018.

In addition to stand-
ard 155 mm NATO
rounds, Artem has the

capacity to manufacture smaller di-
ameter, 122 mm rounds for launch
from the howitzers D-30 and SAU
251 Gvozdika. Current plans are to
reverse engineer Soviet-era designs
to meet the urgent domestic require-
ment. The future focus, however, will
be on the 155 mm caliber.

It should be noted that Artem also
launched a production line for the 80
mm RS-80 unguided rocket for launch
from ground attack airplanes and hel-
icopters. The rocket will be available
with two options for warhead: high
explosive dual purpose (RS-80KO)
and air-burst fragmentation (RS-
80PQ). The RS-80KO version, which
is tailored for use against ground tar-
gets, has an effective range of 1,300-
1,400 m, while the RS-80PO is able to
defeat ground targets at 7,300 m and
airborne targets at 3,500 m.

The new rocket has succeeded
through airborne testing so far. It is of
fully domestic manufacture, the only
imported component being the rocket
grain sourced from an EU supplier.

Another new product launched by
Artem is the PG-75M - an explosively
formed projectile that has been high-
ly demanded by the Ministry of De-
fense and had not been produced in
Ukraine previously. Designed to be
fired from the 40 mm grenade launch-
er RPG-7V, it is efficacious against
tanks, self-propelled guns, and vehi-
cles, both armored and unarmored.
With the prototyping phase now com-
pleted, the PG-7SM technology is cur-
rently being prepared to go through
factory-level tests. The munition is de-
signed with a maximum range of 500
m and an armor-piercing capability of
400 mm RHA.

Artem, the manufacturer of the
anti-tank guided missiles Stugna-P
and "Corsar”, the R-27 missile and its
different configurations, and well as
the Kombat missile, has significantly
expanded its capacity to manufacture
a wide range of medium-to-large ca-
liber unguided weapons for a varie-
ty of applications. The Company has
become the leading manufacturer of
rockets and artillery munitions for
Ukraine’s military. So it may indeed
be argued that the government’s pro-
gram for development of the domestic
munition industry has already begun
bringing positive results. (I
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NEPTUNE MISSILE

ON COURSE
TO ITS TARGET

KB LUCH SUCCESSFULLY BRINGS ITS NEW ANTI-SHIP CRUISE
MISSILE NEPTUNE THROUGH ANOTHER ROUND OF TRIALS
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n August 17, 2018, Ukraine's new indigenous anti-ship cruise missile Neptune succeeded through another round of trails.
“During this cruicial round of flight tests, Ukraine’s indigenous cruise missile successfully completed its test mission
program, * Oleksandr Turchynov, Ukraine’s National Security and Defense Council Secretary has said. "Ukrainian cruise
missiles are able to robustly defend the Black Sea and Azov Sea shores by engaging hostile ships, even, if needed, at their
home bases at ranges up to 300 kilometers”, he said. r

;
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The trials addressed validation of
the missile’s performance in approach-
ing the attack area and the proper per-
formance of the cruising engine after
separation of the missile booster. Dur-
ing the live launches, the range was
deliberately restricted to 100 km in
azimuth and 300 m in elevation due to
range safety considerations. The trials
validated that the missile conforms to
its declared performance characteris-
tics and helped collect telemetry data
required for future tests.

The Neptune missile is being de-
veloped by the KB Luch Design and
Development Bureau, a State-owned

company, in a domestic collaboration
with government-run and pri-
vate sector defense industries,

aimed to provide Ukraine
with a cost-effective
solution for a 300-km-

rage cruise missile.

Much credit for

success  of
the Nep-
tune

¢» facebook.com: Ukrainian Defense Review nE—

project goes to Oleh Korostelev, the
CEQ and chief designer at KB Luch.

The Neptune is a fully indigenous
project developed and built with no
international partners involved, which
is of particular importance to Ukraine,
given the cost considerations and the
complexity of buying these weapons
on the global arms market. It may in-
deed be argued that KB Luch had set
up a new domestic high-tech collabo-
ration that produced the missile’s war-
head, control system, a variety of seek-
er heads, and radio altimeters among
other key subsystems. In this product,
KB Luch displayed its signature blend
of innovative and already proven solu-
tions and components manufactured
domestically in Ukraine.

The Neptune missile will be avail-
able in configurations for sea, land
and air attacks, but the focus now ap-
pears to be on the land version which
is configured to defend against both
sea-based and ground threats. The
Neptune project is given first priority
for funding under the Government De-
fense Procurement Plan.

By mid 2019, the Shore-Based An-
ti-ship Missile System Neptune is

scheduled to be ready to enter the
Government Trials process. ([
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= UKROBORONPROM

@ SE "MALYSHEV PLANT"

126, Plekhanivska str., Kharkiv,
61037, Ukraine
tel. +38 (057) 737-69-89
+38 (057) 784-40-34
malyshev@ukroboronprom.com
www.malyshevplant.com

UPGRADING
OF T-72 TANKS

BY MEANS OF INSTALLATION
OF THE UP-TO-DATE HIGH
PERFORMANCE

6TD-2 DIESEL
ENGINE

WHY IS IT NEEDED
TO UPGRADE THE POWER PACK
OF THE T-72 TANK?

The T-72 tanks are the most numerous in the
world main battle tanks of the second generation.
The negative experience of their usage and
losses in combat actions of the recent years
show that the T-72 tanks are practically
unprotected against tandem HEAT ammunition
and other modern antitank means. Augmentation
of the tank protection both by the additional
traditional armor and by the explosive reactive
armor is the main method to maintain the T-72
tank as the effective combat power for the
conduct of modern war. But any attempt of
significant comprehensive enhancement of the
T-72 tank protection at least while maintaining its
mobility is highly limited by the engine power.

To resolve the problem of insufficient power of
the T-72 tanks the Ukrainian State Enterprise
“Malyshev Plant” offers the 6-cylinder 6TD-2
diesel engine of 1200 hp output instead of V-46
engine and its modifications. The upgrading is
carried out with insignificant changing of the
bottom and power pack compartment top deck
plate of the tank being upgraded.

6TD-2 - THE UP-TO-DATE
DIESEL ENGINE OF 1200 HP EFFICIENCY

The 6TD-2 is the two-stroke multi-fuel 6-cylinder diesel engine with opposed
pistons, liquid cooling, with direct fuel injection, supercharging compressor with
mechanical drive and gas turbine drive. Practice of this engine and its modifications
usage showed that it belongs to the most advantageous designs among the tank
engines of the main worldwide manufacturers including the power-to-weight ratio
index. Due to the compact design the minimum space compartment is required for
its placement in comparison of it with any other engine of the same class.

Installation of the 6TD-2 engine opens the way to upgrading of outdated T-72 tanks
up to the level of the most up-to-date battle tanks of the new generation.

Upgrading ensures increase of the following main parameters of the tank:

« increase of the tank power-to-weight ratio;

« increase of the average speed of movement and removing of load and speed
restrictions during operating under the hot climate conditions;

- increase of the reverse movement speed.

THE 6TD-2 ENGINE MAIN PERFORMANCES

Maximum output, kW (hp) 882 (1200)
RPM at maximum output 2600
Weight, kg 1180
Swept volume, | 16.3
Piston diameter/piston stroke, mm 120x120
Specific fuel consumption, g/kW-h (g/hp-h) 218 (160)
Dimensions, mm: length, width, height 1602x955x581

MAIN ADVANTAGES OF USING THE 6TD-2 ENGINE

« small dimensions combine with high power;

« low infra-red signature of the tank due to the special heat emission reduction system;
« efficient cooling system enabling to operate under high ambient air temperatures
(up to +55 degrees Centigrade) and in mountainous areas with no loss of performances;
« minimal weight and space of the tank power pack compartment;

« high pickup and brake power of the engine;

« maximal efficiency; low specific fuel consumption;

« high reliability and maintainability;

« use of various types of fuel (multi-fuel operation);

« universal engine layout, power take-off from two sides;

« reliable start-up;

« long service life, technological efficiency of the engine and potential for the
parameters enhancement.



The high temperature mode of tank operation when this engine is installed is ensured due to the following:

« gjection cooling system of the two-stroke diesel engine, where the energy of exhaust gases creates rarefaction and ensures operation of the
ejector, which allows to perform the intake of required quantity of air which is cooling the heat exchangers under the ambient air temperature
up to 55°C with no reduction of the engine power. Such system automatically adopts itself to the ambient air temperature, it has a simple
design and has no moving parts. In this case the necessity of using the fan for cooling is eliminated as in the basis design of the T-72 power
pack compartment. Usage of the ejection cooling system leads to the dilution of exhaust gases with air, as a result of which the thermal wake
of the tank is practically not left;

« possibilities of the engine operation under the cooling liquid temperature up to 130°C.

REVERSE TRANSMISSION

The new transmission is installed together with the engine. The reverse transmission is intended for the increasing of the tank speed mode
during forward and reverse movement (RG). Enhanced (accelerated) reverse speed gears ensures when required quick change of positions
under combat conditions without the tank’s pivoting. Mechanical reverse transmission consists of two gear boxes (GB) and coaxially coupled
with them reversible final drives. This ensures 7 forward gears and 4 reverse gears. The weight of transmission is 1660 kg.

The absence in the power pack compartment of such assemblies as the transmission change gear and fan drive reduce the engine power losses.

MODERNIZATION OF TRANSMISSION

BEFORE MODERNIZATION AFTER MODERNIZATION

6TD-2

1-Engine 4-Side reduction gear 1-Engine
2-Inlet reduction gear 5-Cooling system fan 2-Side gearbox

ﬂ;ﬁ : :
3-Side gearbox 6-Conic reduction gear 3-Side reduction gear Side gearbox

COMPARATIVE CHARACTERISTICS OF THE T-72
TANK BEFORE AND AFTER UPGRADING OF THE POWER PACK

Parameters Before upgrading After upgrading
Top road speed, km/h . 60.0 . 70.0
Average speed on dry dirt road, km/h _ 32..38 _ 40...45
Reverse gear speed, km/h _ 4.2 _ 31.4
Engine name _ V-46 _ 6TD-2
Engine output, kW (hp) . 574 (780) . 882 (1200)
Power-to-weight ratio, kW/t (hp/t) . 14 (19) . 20.7 (28.2)*
Specific fuel consumption, g/kW-h (g/hp-h) . 245 (185) . 218 (160)
Qil consumption, ka/h _ 5 _ 3.5
Operating temperature range, 0C _ -40 ... +30 _ -40 ... +55
Air cleaner cassettes maintenance rate under the especially dusty conditions, km 300 _ 1000
Depth of water obstacles negotiated without preparation, m . 1.2 . 1.8

- around braked tracks
Tank's pivoting around braked tracks - around vertical axis of the tank

(engagement of the opposite direction
of tracks rotation)
*- index without allowance for additional armor protection.
Separately, apart from upgrading of the power pack the following can be offered as an option: 1) Upgrading of armor protection; 2) Upgrading of fire control; 3)Enhancement
of fire power by means of installation of new KBA-3 main gun.

This is courtesy of Malyshev Plant
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Oleksandr Kozhevnikov,
acting CEQ of Mykolaiv
Armored Plant

“MONGOOSE ARSV IS
A FULLY NEW VEHICLE
DESIGNED TO
NATO STANDARDS”

E Mykolaiv Armored Plant in-

corporated with the SC Ukrob-

oronprom is the leader on the

Ukrainian market for produc-

tion and upgrade of light ar-
miored vehicles on wheeled chassis. Hav-
ing passed through years of trouble, the
Company is currently operating at full ca-
pacity, performing orders both for the de-
fense and security services in Ukraine and
for export customers. On a parallel track,
the Company is developing new products
that have already caused inferest among
potential export customers. The following
is an interview conducted with Oleksan-
dr Kozhevnikov, acting CEQO ﬂfM_yleaiﬂ
Armored Plant by Defense Express on the
Company'’s latest achievements and plans
for the future.

- Your Company has developed
the armored reconnaissance scout ve-
hicle (ARSV) Mongoose that Ukrob-
oronprom displayed in mockup form

at MSPO-2018 exhibition held in
Kielce, Poland, in September and in
Prototype form at Arms and Security
2018 expo held in Kyiv in October.
Would you elaborate on this, please?

- The ARSV Mongoose is effective-
ly a new vehicle developed by our in-
house design & development team.
Initially, we planned to complete the
full-size prototype in time for [MSPO
2018 expo] in Poland, but missed
deadlines. So it made its debut in full-
size prototype form at Arms & Securi-
ty 2018 expo in Kyiv.

This vehicle has been designed
from the ground-up. It is able to ne-
gotiate water obstacles and to develop
speeds up to 100 km/h on highway
and 10 km/h in water.

The vehicle is powered by new 150
hp Iveco Tector diesel engine with
preheater, which ensures trouble-free
operation in all weather conditions
and enables 1,000 km cruising range.

The engine consumes 20 L of fuel per
100 km, which is better than good
for a vehicle in the ARSV category.
This ARSV features Ukrainian brand
tubeless tires with a highly effective
tire inflation system, as well as a new
torsion bar suspension for improved
cross-country mobility.

Moreover, the Mongoose ARSV is
armed with a remote weapon station
accommodating a 14.5mm KPVT ma-
chine gun used as the main armament,
this being complemented with a PKT
7.62 machine gun.

- So it appears that Mongoose
is not a derivative design from the
BRDM-2 ARSV...

- This is not a derived design but a
fully new wehicle. Designed to NATO
standards, it has a wider wheel base,
is higher, has an amphibious capabil-
ity, and is provided with a spare tire.
The top mounted weapon station is
controlled remotely from within the
vehicle, with the controls being acces-
sible to each crew member. Compared
to BRDM-2 which has seats for up to
four crew, Mongoose can accommo-
date six personnel, including crew
members. The vehicle has one door
on either side of the hull, in addition
to two roof hatches and one rear door,
the latter being intended for entry/exit
of wounded casualties recovered from
the battlefield.

- What is the armor protection lev-
el for the vehicle?

- STANAG 3. The hull is protected
with multi-layered armor composed
of 14 mm thick impact absorbing lay-
er and 12 mm thick backing layer,
complemented with 5 mm thick layer
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bolted up to the hull perimeter. The
vehicle is fitted with camera sensors
that provide 360 degree, day/night
situational awareness and imagery
for the crew. Data from all the sensors
can be seen on the driver's display
unit, thus enabling confident driving
even without the use of driving peri-
scopes.

- Has the ARSV Mongoose been
put to trails, and if so, how does it
perform?

- The Mongoose technology is now
undergoing plant-level testing. The
vehicle fared very well in crossing
water obstacles, off-road riding, per-
forming weapon station control etc,,
in sum, demonstrated a high level of
combat effectiveness.

- How are your relationships de-
veloping with the Ukrainian Defense
Ministry?

- As you know, Mykolaiv Armored
Plant is currently a major enterprise
that has in its possession modern
production facilities, highly knowl-
edgeable employee team and highly
qualified engineering staff who are
developing technical solutions to im-
prove this technology. We perform
comprehensive modernization of the
BTR-80, BTR-70, and BRDM-2 vehicles
just to name a few. We are unique in
our own right, being Ukraine’s only
company capable of providing repair,
refurbishment and modernization
of wheeled armored wvehicles at this
high level of complexity. That is ex-
actly why we work very closely with
the Ministry of Defense; so far we
have three running orders for com-
prehensive modernization of different
armored vehicles that are within our
area of expertise.

- Your company and its parent
corporation Ukroboronprom are
frequent exhibitors at trade fairs
throughout the world. What products
do you offer to potential consumers?

- Our company is a specialist in re-
pair, refurbishment and upgrading of
wheeled armored vehicles. At present,
our plant offers three types of armored
transporters, which are the command
and staff vehicle (CSV) BTR-70Di-02
Vityaz, battlefield ambulance BMM-
70Di, and the BRDM-2Di, an upgrad-
ed version of the BRDM-2 ARSV. We
continue working intensively, im-
proving the capabilities of each of the
vehicles. All the three are distinguish-
able by using the Iveco diesel engine
that allows increased power output, a
higher level of operational reliability,
lower consumption of diesel fuel and
a reduced acoustic footprint.

The CSV BTR-70Di-02 Vityaz
provides command and control for
battalion level. We have recently in-
augurated an upgraded variant that
offers enhanced crew protection and
WiMAX/WiFi capability.

The battlefield ambulance BMM-
70 is equipped to provide first aid
and recover wounded (including se-
verely wounded) casualties from re-
mote locations, accident sites, disaster
zones, and hostility affected areas. If
compared to the BTR-70 original, the
BBM-70 has a more spacy interior, is
equipped with stretchers, lift"mg gear
for patient loading/unloading, medical
equipment and air conditioner. Begin-
ning in the summer of 2014, we have
been producing the armored vehicle
in its final modification that is known
by its official designation as BMM-70
"Kovcheg" (meaning "Ark").

As for the BRDM-2Dj, it is a far cry
from its Soviet-era original. In addition

to equipping the vehicle with a new en-
gine and making several changes to its
internal layout, we, as requested by the
Ministry of Defense, added side doors
and rearranged the hull's interior to al-
low it to accommodate six personnel.
Since December 2014, we have been se-
ries-producing the BRDM-2Di "Khaz-
ar" for Ukraine’s Ministry of Defense.

- What are the key development pri-
orities for your Company?

- These certainly include develop-
ment and improvement of our capa-
bilities, production modernization, re-
placement of fixed assets, introduction
of advanced processes and technolo-
gies, improvement in the quality of pro-
duction, and modernization of armored
vehicles to levels complying with the
modern battlefield requirements and
specific customer needs. We are also
looking to launch serial production of
new products — the ARSV Khazar and
the armored transporters BTR-70Di and
Mongoose ARSV — to meet the needs of
our potential customers. {UDR}

interviewed by Anton MIKHNENKO,
UDR
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ARRV LION

Valerii RIABYKH,

Dmytro SAVCHYN,
Defense ExpressUDR

he Ukrainian Armed Forces

require capabilities for use in

combat for towing or repair of

battle-damaged, stuck, andlor

inoperable armored fighting
vehicles. In tank and mechanized infantry
units, these operations are typically per-
formed with armored repair and recovery
vehicles (ARRVS).

The XV International Specialized
Exhibition "Arms & and Security 2018"
held in mid-October in Kyiv displayed
the ARRV Lion ("Lev" in Ukrainian)
developed by Lviv Armored Vehicle
Factory (LAVF), a State-owned com-
pany incorporated with State Concern
Ukroboronprom. The Lion ARRV,
built on the T-72 tank chassis, aroused
interest among experts, visitors and
foreign guests at the exhibition.

The ARRV Lion, albeit outwardly
very similar to the Russian-designed
BREM-1 ARRV, has been designed
from the ground-up by LAVF using
components and subsystems sourced
from Ukrainian and international sup-
pliers. In particular, the Lion ARRV
technology incorporates some parts
and components that LAVF has devel-

oped and is manufacturing to comply
with the import replacement program
launched by Ukraine following Rus-
sia’s illegal annexation of Crimea and
incursion into eastern Ukraine. In addi-
tion, the use of proven European brand
components such as servo actuators
and individual hydraulic components
is a factor in improving the vehicle’s

ARRV LION. KEY TECHNICAL DATA

Base chassis

Dimensions

Mass (fully loaded)

Engine Power

Max speed

Specialist equipment:
Towing winch; towing force
Auxiliary winch; towing force
Bulldozing equipment
Telescope crane; lifting capacity
Electric welder

Cargo bed; carrying capacity

T-72 tank
789mm x3,460mm x 2,687mm
4t
840 hp
60 kmph

=250 kN/25 tnt
=5 kN/0.5 tnf
Hydraulically operated spade
120 kNA2 tnf
ESA-1
15t



ability to maintain stable performance
in harsh and special environments.

The Lion ARRV is specifically de-
signed to support Ukrainian army’s
tank units equipped with T-64 and T-72
tanks and their modified versions. The
Lion is provided with capabilities for
recovery or towing of inoperable and/
or battle-damaged armored fighting
vehicles (either rolling or tracked), and
for providing field maintenance and
repair support in combat. The ARRV
has a telescope crane to allow the ve-
hicle’s crew to perform heavy-lifting
tasks, such as removing/mounting the
engine or other heavy parts. It also has
equipment for welding and cutting
ferrous metals, and there are bulldoz-
er blades to aid in route clearance and
construction of field fortifications.

A 200-m rope winch is provided
to support recovery operations. It has
a traction force of up to 25,000 kgf,
which can be increased to 75,000 kgf
with additional pulley blocks.

The electric welder, which is pow-
ered by the ARRV’s generator, allows
for welding operations to be held in
field conditions.

The vehicle has a telescope crane
manipulator that can lift up to 12 t
loads. It is used to support field repair
operations that involve replacement
of heavy parts and components like
tank turrets, engines, gearboxes, road
wheels, etc.

The Lion ARRV has a 1.5t cargo bed
for replacement parts. Powered by a
840hp engine, the 41t vehicle can de-
velop speeds up to 60 km/h. The ve-
hicle has the ability to operate in tem-
peratures varying between -40°C and
40°C and has a cruising range of 2460
km on unpaved roads.

The vehicle has a crew of three, and
it is armed with a NSVT (KT-12.7) ma-
chine gun.

Lion has a telescope crane manipulator that can lift up to 12 t loads

The Lion ARRV has been put
through qualifying departmental trials
and approved for operational use by
Ukraine’s armed services. LAVF has
already completed production prepa-
rations for the Lion ARRV.

It should be emphasized that, in
terms of its technical and performance
characteristics and functionality range,
the ARRV Lion is as good as its foreign
brand counterparts and is probably
unrivaled on the market in terms of
cost/capability trade-offs.

This Ukrainian armored recovery
vehicle can well replace its Russian
counterpart BREM-1, and this would
entail no need for personnel retrain-
ing or restructuring field maintenance
teams. This vehicle is reliable, easy to
operate and indispensable on the bat-
tlefield.

The ARRV Lion is a true rescuer on
the battlefield! 0D

The electric welder, which is p¢rnered by the
ARRV's generator, allows for welding operations
to be held in field conditions.




SC “UKROBORONSERVICE” successfully
operates since year 1993 while managing to gain
the reputation of reliable business partner. During
the period of its activities on international arms
market SC “UKROBORONSERVICE” became the
exporter of the products and services of military
and double-purpose designation of various scopes.

SC “UKROBORONSERVICE" is widely-
known as a supplier of products and services
of special designation to the markets of

”l(ﬂagaﬂamssﬂwc Northern and Tropical Africa, South-Eastern
Asia, as well as Middle East and Europe.
During the period of its activies SC UKROBORONSERVICE moved further than its typical

special exporter business and opened the range of new directions. Our state company has better
advantages than other state special exporters, because of its own production facilities.

BARS-8AR
ARMORED VEHICLE OF ARTILLERY
RECONNAISSANCE

BARS-8AR artillery reconnaissance vehicle
is designed for surface targets acquisition,
information processing, short time coordinate
data transmission to the defense weapons at
any weather conditions, during the daytime
and night thanks to the optoelectronic system
that combines forward observer system (FOS)
optical instrument and integrated laser range )
finder with ability to transmit target coordinates L € ™ ——
through digital channels, as well as to unmanned
reconnaissance system.

SC “UKROBORONSERVICE” for more than 15 years is working in the area of demining activities both
in Ukraine and abroad, has a huge experience related to successful cooperation with UN, NATO and other
international organizations in the area of demining activities.

SC “UKROBORONSERVICE” is registered in UN as a supplier of the services related to humanitarian
demining activities, certified in accordance with ISO 9001:2015 & ISO 14001:2015 standards in DEKRA
Certification Sp. zo.0. system, being a permanent participant in international tenders in this area and

executing the relative UN-related contract works in Somalia, Mali, Libya, Lebanon, Iran and other countries.

SC “UKROBORONSERVICE”, while implementing
its experience, provides training courses for studying
and training the experts in the area of humanitarian
demining for the following fields of activities:

= EOD Expert (demining and 1st, 2nd, 3rd level
explosives destruction);

- Expert for counteracting against handmade
explosive devices;

- Expert for the issues of civil safety in the
condition of mine danger.




SC “UKROBORONSERVICE" successfully cooperates with private dynamically developing
companies and as a result of such cooperation our company involves brand new modern know-how,
that satisfies the needs of our nowadays, being as follows:

NOTA system for combating technical means of surveillance provided
by TRYTEL company. Combat designation of NOTA system: radars
counteraction at counter-battery warfare; enemy radio reconnaissance '
means counteraction; blocking of radio-controlled IED; UAVs detection and
counteraction (at the distance not less than 20 km); determination of UAVs
relative bearing; suppression of the navigation channels in NAVSTAR (L1, 2 1 n
L2, L5), GLONASS (L1, L2), GALILEO (E1, E2, E5, E6) frequency range; _ :
jamming of wireless control channels in frequency range up to 6 GHz;, EEREE VWV, ") VYR
blocking operability of wireless communication channels in the following '
frequency bands: GSM 900/1800, UMTS/WCDMA/HSDPA, CDMA 800,

CDMA 450, Wi-Fi 2.4 GHz, 5 GHz.

Automated field artillery fire control System

Based on KRIP-A computerized information system that had
been successfuly fire tested.

The System designed by ANTABOS, LLC secures rapid and
accurate determination of fire positions coordinates, angles of gun
direction, navigation and fire positions location in automatic mode
by means of ESMAN positioning, direction and navigation system,
aswell as preparation and correction of fire being led simultaneously
against several targets, integration with UAVs and instrumental
surveillance sensors by means of satellite communication and
multiservice radio broadband access system

VOGNYANA VARTA, LLC, being the designer of fuse, HE charges designated for termination of
ammunition, plastid briquettes and thermobaric ammunition.

SC “UKROBORONSERVICE" also designed and produced the sample of control station for secure
and secret-related authorities.

Special control station is designated for ensuring the activities of the personnel of secure and secret-
related authorities in the field conditions as the component of control points, stationary or autonomous
control points.

Special control station secures the following:

Storage and transportation of secret material objects;

Ensuring the activities related to secret material objects of control point operative staff;

Installation and maintaining operative staff automated workplaces at control point in order to secure
working on documentation;

Terminating secret material objects;

Ensuring the facilities related to secure and security authorities staff 24/7 duty provision, as well as
having its break.

The main advantage of special station is its
possibility to provide control point operative 3a, Rossoshanska str., PB. 49,
staff with the facilities related to working Kij’ 02093, Ukraine
on documentation by means of integrated tel - +38044-586-62-00
prDtECtEd telecommunication network. The fax: +38044-586-62-03
above mentioned increases rapidity, combat

) : Rk : uos@uos.ua
readiness of wunits and divisions while O 1

performing the tasks due to their designation.

This is courtesy of UKROBORONSERVICE
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ADVANCED SOLUTIONS 9 i@ITg

FROM TECHI}

PC Techimpex Ltd, a R&D
and Production Company that
holds a prominent place among
private military/defense tech-
nology contractors in Ukraine,
unveiled several of its latest products at
the XV Arms & Security International
Exhibition held in Kyiv, in mid-October.

The Company’s display included,
among others, weapon stations SPYS
(Ukrainian for "Spear”) and GUAR-
DA, as well as armored transporters:
the tracked APC Swimmer and 8x8
wheeled APC Varan. The bullet resist-
ant, perforated ad-on armor kit Angel
was also displayed.

WEAPON STATION SPYS

Among the most remarkable un-
veilings presented by Techimpex at
the Arms & Security 2018 expo was
the Spys Weapon Station (WS). The
Company’s design team have been
able to accomplish the most challeng-
ing task - to create a current genera-
tion compliant Weapon Station that
combines high lethality and precision
in whatever conditions of combat
with easy and intuitive to use controls
and high reliability. The Spys WS
could be designed for manned and
unmanned applications, and loaded
from within the armored hull
of the vehicle, this contrib-
uting significantly

-

WEAPON STATION SPYS

Key Specifications:

« 30 mm autocannon ZTM-1 (2A72)

« 7.62 mm PKT machinegun

« 30 mm automatic grenade launcher -

KBA-117 (AGS-17),
« 2 x Barrier ATGM Launchers, 4 x ATG missiles
« Smoke screen system Khmara

to the host vehicle’s sustainability and
combat effectiveness. Armed with
highly lethal weapons, the Spys W5
enables its host vehicle to effectively
engage enemy infantry, light armored
vehicles and tanks. The Spys WS is
tailored for the weapons package that
includes: ZTM-1 (2A72) 30-mm auto-
cannon, PKT 7.62-mm machine gun,
KBA-117 (AGS5-17) automatic 30-mm
grenade launcher, 2 x Barrier ATGM
launchers and 902U Khmara smoke
screen system.

The Spys WS can be integrat-
ed, without any modification, onto
Ukrainian/Soviet/Western brand
combat vehicles, tracked or wheeled
(Steyr, M113, etc.).

At Arms & Security 2018, the Spys
WS was displayed mounted on the
BMP-1T upgrade of the Soviet-era
BMP-1 armored combat vehicle, and
it featured also on the Company’s
Swimmer tracked APC and Varan 8x8
wheeled APC vehicle.

VERSATILE GUARDA

The Guarda is perhaps the world’s
only weapon station to be armed with
12.7-mm DShKM-T heavy machine
gun with electric trigger designed
by Techimpex, loaded up with 100
rounds of ready use ammunition,
which has seen extensive use in many

conflicts across the globe. As well as
the DShKM-T machinegun, Guarda
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APC SWIMMER
Key Specifications:

Weight 15t
Crew 3
Troops 12-14
Engine Diesel, 350-460 hp
Speed on highway <70km/h
Speed in water <10.5 km/h
Range 500 km
Armaments SPYS Weapon Station

accommodates an automatic 30-mm
grenade launcher KBA-117 (AGS5-17)
loaded up with 35 grenades.

Equipped with a current-genera-
tion fire control capability, the Guarda
WS is stabilized in two axis, and can be
controlled remotely from within the
vehicle or via manual controls. Target
search, identification and acquisition
capabilities are provided with the
help of a television camera and an un-
cooled thermal imaging camera inter-
faced with the operator’s display unit,
as well as a laser rangefinder.

The Guarda WS is suitable to be
mounted on armored combat vehicles
and permanent emplacements without
any modification to its construction.

SWIMMER APC

Swimmer APC vehicle was devel-
oped as a Public-Private partnership
that included PJSC Kharkiv Tractor



Plant, Ukroboronprom Group’s Ukr-
specexport and SPC Techimpex LTD.

It is built on a light tracked amphibi-
ous chassis. It has seats for 14 troops in
addition to its three-man crew. Troops
can enter and exit the vehicle via a
ramp door in the rear hull.

Ballistic/anti-mine blast protection
measures a STANAG-4569 Level 2
compliant protection of the vehicle hull
and STANAG-4569 Level 2b compliant
protection of the bottom hull.

The Swimmer is a suitable carri-
er platform for mechanized infantry
squads operating in challenging, riv-
erine terrains. Due to mounted water
drives the APC can reach 10,5 km/h on
water. It can be used as baseline con-
figuration for a comprehensive family
of armored combat vehicles for roles
that include fire support, command &
control, medical evacuation, communi-
cations support, recovery/repair, NBC
protection, combat engineering sup-
port, etc. The vehicle can accept a 2C1
122-mm turret, house 1V12 artillery C2
system, an automatic 120-mm mortar
and other armaments.

VARAN - ARMED AND READY

FOR COMBAT

Another premiere displayed by Te-
chimpex at 2018 Arms & Security was a
driving prototype of the Varan APC ve-
hicle integrated with the remote weap-
on station Spys.

Developed from the ground-up, the
Varan APC is built to the same layout
as modern wheeled armored carriers
such as Patria/Rosomak, Otocar ARMA
8x8 or FNSS PARS 8x8.

Comfortable and safe transportation
of mounted infantry personnel over the
battlefield is enabled courtesy of the
high level ballistic/anti-mine blast pro-
tection of the exterior and underside of
the vehicle, as well as blast attenuating

LIGHT WEAPON STATION GUARDA
Key Specifications:
«» 12.7 mm machinegun DShKM-T
« 30 mm automatic grenade launcher
KBA-117 (AGS-17)

Fire control system:

«» Weapons stabilization system - digital,
electromechanically driven, 2-axis

« Electro-optical device (TV camera, LRF,
uncooled thermal imaging camera)

seats in the troops compartment. The
troops can exit the vehicle via door-
sized hatches on either side of the vehi-
cle or a ramp door in the rear hull.

Techimpex states that the Varan,
with its technical and performance ca-
pabilities and especially cost/capability
trade-offs, is about to create a sensation
on Ukraine’s domestic market and on
the global arms market as well. The
Varan has already generated in-
terest among potential cus-
tomers both within and
outside of Ukraine, and
will soon be ready to enter
departmental-level trials com-
missioned by one of Ukraine’s se-
curity services.

"ANGEL" FOR ARMORED

VEHICLES

The Techimpex Stand at 2018 Arms
& Security also displayed the BRDM-2T
upgrade of the widely deployed, com-
bat proven BRDM-2 Armored Recon-
naissance Scout Vehicle (ARSV), which
the Company introduced in 2017. This
year it was showcased equipped with
an add-on, ballistic resistant, perfo-
rated armor plate package named

PERFORATED ADD-ON ARMOR

KIT ANGEL
Key Specifications:
« protection level - against 7,62x54 mm,
12,7x108 mm and 14,5x114 mm B-32 rounds
- 10 specific tools or personnel training
required
» mount, dismount and replacement by crew
in field conditions
« weight of one plate 5-10 kg
« cost-effective solution

¢ facebook.com: Ukrainian Defense Review H—

"Angel”, which is customized to pro-
tect from impacts of 7.62 x 54 mm
B-32 rounds.

The Angel is designed to enhance
ballistic protection of light armored
vehicles to make them more resilient to
impacts of large-caliber sniper bullets
and innovative, armor-piercing muni-
tions. The company offers three per-
forated armor kits that protect against
7,62x54 mm, 12,7x108 mm and 14,5x114
mm B-32 rounds.

These perforated armor plates are
characterized by high endurance to
multiple, repeated impacts, and in this
respect, Angel far outperforms all of
the known counterparts based on oxide
ceramics. The Techimpex-developed
perforated armor plates are suitable
for integration on any and all light ar-
mored vehicles produced in the USSR,
Ukraine and the West. They are easy to
detach and are fully interchangeable
and substitutable.

8X8 APC VARAN

Key Specifications:
Weight 15.25t
Crew 3
Troops 9-10
Engine Deutz, Diesel, 340 hp
Speed on highway <110 km/h
Speed in water <10 km/h
Range 750 km
Armaments SPYS Weapon Station

The products described herein are
currently undergoing testing and user
evaluation by Ukraine’s defense and
security services, and are available to
buyers from foreign countries. Techim-
pex declares itself ready and willing to
g0 beyond selling fully integrated, fin-
ished solutions and to consider options
involving transfer of know-how and
technology and establishment of turn-
key production lines for production of
Techimpex products in the Customers’
home countries. [

Valeriy RIABYKH,
Defense Express
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free and secure access fo the

sea is a must have necessi-

ty for Ukraine - a European

maritime power and a leading

global player in food produc-
tion. But aggress:w actions by Russia are
causing economic losses for Ukraine and
make it take actions in response.

BRIEFLY ABOUT WHAT IT'S

ALL ABOUT

By way of reminder, the Sea of
Azov is a marginal sea of the Atlantic
Ocean situated off the southern shores
of Ukraine and Russia and there-
fore considered an inland sea of the
two countries. The Azov Sea forms a
northern extension of the Black Sea,
to which it is linked on the south by
the narrow Strait of Kerch. The ex-
ploitation of this water area is current-
ly regulated by two treaties between
Ukraine and Russia: an agreement of
1993 on the so-called "fishing quotas”
and a cooperation agreement of 2003
between Ukraine and the Russian
Federation pertaining to exploitation
of the Azov Sea and the Kerch Strait.

These documents contain no men-
tion of concepts such as "territorial
waters" or "exclusive economic zone",
thus effectively preventing Ukraine
from claiming its right to protect its
own borders and exclusive economic
ZOne.

The situation in the Sea of Azov
has seriously deteriorated following
Russia’s illegal annexation of Crimea:
the Kremlin had started building up
capabilities of its Black Sea Fleet and
FSB forces in Crimea, and deployed
the proxy DNR "flotilla" and a "naval
infantry force” to its occupied areas
outside the town of Novoazovsk.

Additionally, Russia, in a flagrant
violation of international maritime
laws and the UN Convention on the
Law of the Sea, has constructed the
Kerch (more commonly known as
Crimean) Bridge, whose fairway arch
is too low for big, Panamax-class
bulkers, which had previously visit-
ed Ukrainian ports only, to be able to
pass it on their way to the Azov Sea.
These ships have not been able to pass
through the Kerch Strait since May 24,
2017. As a result of this, Ukraine be-
gan losing millions of hryvnias in un-
earned profit, along with lots of jobs,
which began to have its adverse im-
pact on the situation in the Ukrainian

UKRAINE

RU

STAND-OFFINTHE

The Netlonal Boundary of S
the 12-mile Zene

Seen in this map are fhm areas mrﬂ'r fhe highest record of maritime transit

interdictions by Russia

ports of Mariupol and Berdyansk. An
access to the port of Mariupol is now
effectively closed for 144 ships that
the port used to handle previously. A
preliminary analysis suggests that this
situation carries a risk for Ukraine to
lose annual exports of 1 million tons
of cast iron to the Unites States alone.

As amatter of fact, the Russian Fed-
eration has deliberately constrained
navigation through the Kerch Strait
and with it an access to the Ukrainian

ports in the Azov Sea - gateways for
Ukraine’s trade with 120 countries.
According to Ukraine’s Infrastructure
Ministry, there has already been a de-
crease in the number of ships visiting
the ports of Mariupol and Berdyansk,
resulting in a drop in the economic
performance of these enterprises.
With the shipping through the
Strait now limited by the height and
length of the ships passing under the
Kerch Bridge, freight/cargo shipping



companies will apparently have to use
smaller-sized ships, meaning a growth
in the cost of per ton cargo transport-
ed. In the same way, the grain trans-
portation logistics has gravely wors-
ened due to a significant increase in
the freight rates for ships of the sizes
enabling their safe passage under the
Kerch Bridge.

The Russian Federation hasn't
stopped there but continued its ag-
gressive actions. In an attempt to keep
tensions high, the Russian Black Sea
Fleet ships have continuously con-
ducted "show of force" maneuvers off
Ukraine's coast in the Sea of Azov, and
rigorous intelligence gathering has
been conducted, especially with sup-
port from special operations forces.

The aggressor-induced "Azov Sea
crisis” has since May 19, 2018 begun to
gain momentum and to clearly change
its nature. The Russians, in alleged
response to an earlier detention by
Ukrainian border guards of the Crime-
an fishing seiner "Nord" for breaching
Ukrainian law, began a coordinated
campaign involving indiscriminate
stoppages and temporary detentions
of merchant ships heading to the ports
of Mariupol and Berdyansk.

This campaign is clearly targeted
at undermining Ukraine’s trade com-
petitiveness. Particularly in the peri-
od between May 22 and June 5, 2018,
Russian border guards had stopped
at least 24 commercial ships just to let

them go after inspections and multiple
hours of detention. In August-Septem-
ber, the number of such incidents in-
creased to 150. On multiple occurrenc-
es, ships were stopped twice, first at
the entrance to the Strait of Kerch, and
then again in the Sea of Azov.
Oleksandr Turchynov, Secretary of
Ukraine’s National Security and De-
fense Council (NSDC) had claimed
that the "Russian Federation has de-
ploved a naval flotilla in the Azov Sea,
reinforced its FSB's Border Guard's
fleet with new vessels, and redeployed
to the region several ships from its na-
val base in the Caspian Sea. With this
reinforcement they will be able to sup-
port their naval operations in the Sea
of Azov with a significant number of
amphibious assault ships as well "Buy-
an-M" class cruise missile ships. This
all makes us face serious challenges.
This build-up of Russia’s amphibious
assault capabilities in the Sea of Azov
would enable personnel and equip-
ment of the Southern Military Dis-
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UKRAINIAN RESPONSE

As a matter of fact, Ukraine had
never had its naval ships nor coast
guard crafts deployed in the Sea of
Azov prior to the onset of war with
the Russian Federation. On March 2,
2014, however, 11 vessels and boats of
the Ukrainian State Border Guard Ser-
vice's (SBGS) Kerch Sea Guard detach-
ment broke through from the Crimean
Peninsula into Berdyansk and Mari-
upol to avoid being captured by Rus-
sian forces.

This small fleet had later set up
the core of the naval component of
Ukraine's forces in the Azov Sea. As
the Donbas crisis had entered its acute
phase, SBGS forces began patrolling
and protecting the Ukrainian coast-
line.

The presence of this force, even
small as it was in size, proved to be
very useful, for the opponent, exploit-
ing the lack of the formally established
borderlines in the Azov Sea, continu-
ously tried to send in its subversion

Ukraine’s military intelligence estimate that Russia’s FSB and
Navy have collectively deployed some four dozen different
warships and vessels, including two missile boats, to the
Sea of Azov.

trict’s 8th, 49th and 58th armies (which
pose a major threat to Ukraine on its
eastern flank) to be rapidly redeployed
to Ukrainian shores when needed."
The provocative actions by Russian
border guards amount to an abuse of
law, an explicit security challenge to
the Azov Sea and yet another step to-
wards the escalation of already high
tensions between the two countries.

and recon groups and armaments.
There were reports of at least several
incidents involving these shipments
intercepted by Ukrainian border
guards, including one that occurred
outside of Berdyansk where the FSB
was hopeful to set up a stronghold for
its sponsored separatist forces.

It’s no wonder that the SBGS ships
had been subjected to deadly —%
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THREAT FROM THE SEA
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gunfire attacks. Specifically on August
31, 2014, Russian forces fired preci-
sion guided missiles at two Ukrainian
SBGS boats while patrolling the Azov
Sea at 3 nautical miles off the coast
in the vicinity of Bezimenne village.

As a result of the attack, one
boat (Grif Class) went up in flames
and sunk due to a direct hit, while
the other (Kalkan Class) sustained
major damages. On June 7, 2015,
an 5BGS’s Kalkan-class boat pa-
trolling near Mariupol suffered
damages as a result of running into
a floating improvised explosive
device. Both of the incidents in-
flicted wounded and dead casual-
ties among the Ukrainian crews.

Given this situation, the NSDC, at
its session on September 6, 2018, ap-
proved a package of measures to se-
cure the national interests of Ukraine
in its southern provinces, the Sea of
Azov, and the Black Sea. In particu-
lar, the measures call for strengthen-
ing the naval presence in the Sea of
Azov, deploying a naval force in the
region, building up the appropriate
infrastructure, and providing the na-
val coast defense forces with modern
precision-guided missile capabilities.
The Ukrainian Cabinet of Ministers
has been charged to immediately ap-
prove and enact Ukrainian Maritime
Doctrine and to update the country’s
legal framework with an eye to better
securing its national interests in the
Sea of Azov and the Black Sea.

In pursuance of this decision, two
Gyurza-M class armored gunboats
had been deployed to Berdyansk in
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Russian Coast Guard vessel aggressively maneuvering around a Ukrainian counterpart in the
Sea of Azov (or the Black Sea?), September 18

September, and a naval base would
be set up in the Sea of Azov by 2019,
It still remains to be seen what kinds
of ships will make up this planned
naval force.

Ukrainian naval capabilities
planned for deployment to the Sea
of Azov will be able to counter the
aggressor asymmetrically and even
symmetrically while remaining with-
in the current legal framework.

At the same time, the challenges of
current realities, however, demand
that Ukraine denounce - urgently
and unilaterally - the agreement with
Russia on the shared exploitation of
the Sea of Azov and that Ukrainian
parliament, the Verkhovna Rada ur-
gently adopt a bill on "inland waters,
the territorial sea and adjacent areas”
in order to make statutory Ukraine’s
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internationally recognized right to a
12 NM territorial water zone, includ-
ing in the Sea of Azov.

It's hard to predict how things are
going to go, but what is clear now
is that the crisis is tending to esca-
late further. It is highly unlikely that
Ukraine would be really interested in
becoming engaged in a military con-
frontation with a powerful opponent
such as the Russian Federation. The
Ukrainian authorities may be more
likely to use diplomatic methods to
peacefully settle the current situation.
But further moves by Moscow — who
has yet shown no willingness nor ap-
titude for bringing the situation in
the Sea of Azov back to normal - are
hard to predict. ()

Volodymyr ZABLOTSKY
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New Capabilit

he Ukrainian Navy is antic-

ipating the addition of two

Centaur-LK Class Fast As-

sault Craft (FAC) to its fleef.

The lead ship of the series
carrying series number 01 was ceremo-
nially launched on September 14, 2018.
The ships are being built by Kuznya na
Rybalskomu shipyard in Kyiv on order
from Ukraine’s Ministry of Defense for
the Ukrainian Navy.

The need for the new FACs was
motivated by objective reasons, first
of all, the urgent requirement for aug-
menting the Ukrainian Navy with
new warships, as well as the lack of
naval capabilities needed to asymmet-
rically respond to Russia’s military
aggression in Ukraine.

The Ukrainian FAC project was ini-
tially based on a concept design previ-
ously tested by the Swedish Navy with
its Combat Boat 90 (CB90) Fast Assault
Craft and later adopted by Russia for
its Project 03160 Raptor Class.

Fast and low observable, FACs can
be used for a broad range of missions
that are commonly assigned to na-

e
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val forces at times of war. This factor
made FAC the warship of choice for a
lot of navies seeking effective defens-
es against more powerful adversaries
at sea.

A significant factor in the context
of Ukraine’s security is that 8 out of
11 Project 03160 Raptor FACs built by
Leningrad Pella Shipbuilding Plant
for the Russian Navy are now de-
ployed with Russia’s Black Sea Fleet.
Ofﬁcially listed as anti-sabotage boats,
in actual practice they are used by
Russia’s naval fleets for special mari-
time reconnaissance missions.

The Centaur-LK Class FAC has a
welded steel hull divided into com-
partments. The forward hull accom-
modates armor plated pilot house with
navigation equipment, communica-
tions and situational awareness facil-
ities and the Propulsion control panel
as well as controls of remote weapon
stations. The high degree of automa-
tion allows the crew to operate all ship-
board systems, including weapons, re-
motely from the pilot house.

In the aft pilot house is a light-
weight antenna mast for the DRS4D-

es for the Ukrainian Navy

NXT radar and communication fa-
cilities, including the Iridium Pilot
satellite terminal among others. Lo-
cated right beneath the pilot house are
crew living quarters that have direct
access to the Battle Station circum-
venting the open upper deck.

The central hull is occupied by
Marine living compartment complete
with all the amenities needed for com-
fortable stay of a Marine squad, a sub-
version/recon group and other special
personnel. The Marine compartment
is linked to the retractable forward
ramp to ease landing to the shore or in
shallow water.

The aft hull accommodates the en-
gine room with the Main Propulsion
consisting of 2 diesel engines driven
by two Hamilton Jet propellers.

The pilot house, Marine compart-
ment and engine room have splinter
protection to protect the key systems
and personnel from fragmentation
damage. Beyond this, the hull is built
with features for low radar cross sec-
tion and low profile.

The Centaur-LK FAC, if compared
to its foreign brand counterparts, has



a far more capable weapons package
consisting of two remote weapon sta-
tions, one positioned atop the pilot
house and the other atop the Marine
compartment, each armed with a 12.7
mm machine gun and a 40 mm gre-
nade launcher.

Located on the roof of the pilot house
is a smoke grenade dispenser used for
setting smoke screens to facilitate the
detection of incoming missile threats
and laser emissions. Once a threat is

mm rocket pods. A navalized version
of its Soviet-designed air launched
original, it far exceeds it in terminal
effect due to a new ammunition round
developed by Artem, a Kyiv-based
State-owned holding company incor-
porated with the Ukroboronprom De-
fense Industries Group.

Its current-generation fire con-
trol system allows for rockets to be
launched against different sets of tar-
gets on the ground (enemy personnel,

facebook.com: Ukrainian Defense Review I —

onate a few meters above the target,
allowing an increased blast radius/
density and, consequently, increased
lethality compared with convention-
al, impact-type counterparts. For use
against armored targets, there is a var-
iant of the munition armed with a ex~
plosively formed warhead.

As Russian military aggression
in Ukraine is ongoing, it is to be ex-
pected that more powerful and tech-
nologically advanced FAC projects

In the aft pilot house is a lightweight antenma mast for the DRS4D-NXT radar, communication facilities
and smoke grenade dispenser for the detection of incoming missile threats and laser emissions.

found out, a smoke screen is automat-
ically set up to screen the craft in the in-
frared and visible spectrums or to block
laser beams of enemy laser guidance
systems and laser rangefinders.

Defense against aerial attacks is
performed primarily with MANPAD
weapons. Finally, the Centaur-LK is
equipped with capabilities for trans-
port and placement of sea mines.

By way of comparison, all known
foreign brand counterparts of our
Centaur FAC have no armaments oth-
er than machine guns only...

The Ukrainian steel-hull fast assault
craft has more than twice the displace-
ment of aluminum-hull Swedish and
Russian counterparts (47 t versus 23
t), a more powerful weapons package
and a significantly larger complement
(32-36 Marines vs 20) while having
only marginally deeper draught when
unloaded (1 m vs 0.9 m) and being ca-
pable of higher speeds (up to 50 kt vs
48 kt) and a significantly longer range
(500 mi vs 300 mi) at economic speed.

The weapons package on Cen-
taur-LK is distinguishable by the
presence of a multiple launch rocket
system (MLRS) with two 20-round, 80-

armored vehicles, entrenched fortifica-
tions, etc.) and in the air (UAVSs, heli-
copters).

The weapon is able to hit ground
targets out to 7,000 m and air targets
up to 4,000 m (which far exceeds the
max flight ceiling of small drones). For
increased operational versatility, the
rocket munitions are provided with
different options for warhead.

Thus, the RS-80 rocket munition
equipped with an air-burst fragmen-
tation warhead is programmed to det-

The aft hull accommodates the engine room with
the Main Propulsion consisting of 2 diesel engines
driven by two Hamilton Jet propellers.

similar to the Centaur Class will be
developed in the near term to im-
prove Ukraine’s naval capability, es-
pecially in the Sea of Azov and the
Black Sea areas to the north of the
Russia-occupied Crimean Peninsula.
This would significantly improve the
Ukrainian Navy’'s capability to re-
spond to challenges of confrontation
with the aggressive neighbor. (UDR]

Volodymyr ZABLOTSKY,
Exclusive to UDR
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UKRAINE SHOWS
OFF ITS NEW INDIGENOUS

UAV TECHNOLOGIES

Oleksii SERDIUK,
for UDR

he military parade in Kyiv cel-

ebrating Ukraine's 27tn Inde-

pendence Day twas remarkable

for its display of the most recent

military-defense  technologies
developed and produced indigenously for
the country's Armed Forces. Visitors and
residents of Ukraine's capital city were able
to see Ukrainian and foreign army soldiers,
including from NATO countries, as well
as combat vehicles, already known and new
ones, marching past the main street of Kyiv.
The event saw the first public appearance of
the indigenously developed unmanned air-
craft systems used by Ukrainian forces in
the Donbas Theater of operations.




Of the nearly a dozen different un-
manned aircraft systems delivered for
user evaluation to Ukrainian forces,
three had been selected for display
at the Independence Day military
parade this year: the Leleka-100

(aka Aist-100), the A1-SM -

/

Furia ("Fury") and the
PD-1 —-all developed

and manufactured
indigenously  al-

beit with some
components sourced

from international suppliers.

Developed by Kyiv-based Ath-
lone-Avia, the A1-SM Furia is a
multipurpose unmanned  aircraft
system (UAS) designed to perform
missions that include target detection
and recognition in day and night con-
ditions; target location identification;
providing fire adjustment support to
forces on the ground, and other mis-
sions within its capability range.

The Furia UAS has been official-
ly inducted into the National Guard
and qualified for operational use by
Ukrainian Army artillery units. The
Furia was one of the first UAS to see
operational deployment in the Don-
bas Theater of operations, with over
four dozen units delivered to forces
in the field so far.

The system consists of three UAVs,
swappable payload packages for day
and night missions, UAV ground
control and data processing station,
ground antenna station, and miscel-
laneous equipments. Time into action
is 15 minutes. The UAVs can fly in full
radio silence and switch over to Ptu
human controlled flight if necessary.
Controlled via encrypted transmis-
sions, the vehicles can return to base
without the aid of GPS. The Furia
uses Athlone’s proprietary software
on Linux platform.

Located in the gyro-stabilized fore-
body of the vehicle, payload equip-
ment is swappable within 30 seconds
as needed to meet specific mission re-
quirements. Cruise altitude can be up
to 1,200 m depending on the mission
being performed.

DeViRo's Leleka-100 UAS i
equipped to perform missions
including day/night aerial ISR,
security patrolling, air-view
mapping, and real-time ge-
ographic coordinate tracing.

_—

It can fly in fully autonomous mode
from take-off to landing. Downlink
transmissions of live video stream-
ing are safely encrypted to preclude
interception by unauthorized parties.
Moreover, downlink video transmis-
sions contain neither telemetry nor
GPS data. Take-off and landing can
be performed in radio silence, and
downlink video transmissions can be
turned on or off whenever seen ap-
propriate by human operator.

The UAV can fly on a pre-pro-
grammed flight path or be remotely
controlled by human operator. The Le-
leka-100 UAV is controlled via digital
encrypted wireless transmissions en-
abling continuous telemetry monitor-
ing during the full flight time. Option-
al extras include a snapshot camera
that would operate either automat-
ically capturing images at a preset
frequency rate or by commands from
autopilot. Leleka-100 UAVs have seen
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A1-SM Furia (“Fury”)

massive use by Ukrainian forces
in the Donbas Theater.

The purpose of UkrSpecSystems’
People’s Drone (PD-1) UAS is to
perform aerial ISR and aerial pho-
tography missions, day and night
and in heavy ECM environments.

With visual daylight and thermal
imaging camera sensors mounted on
a gyro stabilized platfnrm, targets can
be found and tracked at any time of
day or night and under adverse vis-
ibility conditions. If compared to its
Furia and Leleka-100 counterparts,
the PD-1 is differentiated by a larg-
er size, a different type of propul-
sion used, and a higher-end payload
equipment package, as well as by
offering a far longer endurance in
the air. The PD-1 UAS has already
won positive reviews for its e
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mestic market. At the same time,
performance in mil- manufacturers are seeking interna-
itary as well as commercial tional customers for these technolo-
missions. gies, and there should be an expecta-

PD-1's baseline payload sensor tion that Ukrainian UAV products will
package includes a non-swappab]e soon be able to find their markets out-
high-resolution, high-altitude snap- side of Ukraine too. (UDR)
shot camera that can capture photos
with preset parameters from alti-
tudes up to 1,500 m, and a 4X dig-
ital zoom thermal imaging camera.
Mounted on a gyro stabilized plat-
form is a 36X optical zoom video
camera providing long-range video
footage and digital image stabiliza-
tion capabilities.

The UAS technologies displayed
at the 27th Independence Day mil-
itary parade are distinguishable in
that they have seen operational use
in real-world combat scenarios in
Eastern Ukraine. They have earned
positive feedbacks for their perfor-
mance and quality, and therefore
hold much promise in Ukraine’s do-

COMPARATIVE KEY SPECIFICATIONS OF A1SM FURIA VS LELEKA-100 VS PD-1

A1SM Furia ‘ Leleka-100 People's Drone (PD-1)
Wingspan/length mm 2,050/900 1,980/1,140 3,200/
Mission radius, km 50 60 250
Endurance, hrs Jorso 25 =5
Cruising speed, km/h 65 70 100
Max speed, km/h 130 120 140
Service ceiling, m 2,500 3,600 2,000
Take-off mass, kg 5.5 6.0 31-33

Flight modes

Propulsion
Take-off

Landing

Semi-automatic/human
controlled, pre-programmed,
fully autonomous
electric
with a bungee or mechanical
catapult
by parachute (in normal
scenarios) or like an airplane

Semi-automatic/human
controlled, pre-programmed,
fully autonomous
electric

Catapult/hand launched

by parachute

Semi-automatic/human
controlled, pre-programmed,
fully autonomous
diesel

like an airplane

like an airplane
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FUSION OF
PRACTICES AND
TECHNOLOGY

Innovative Magnetic Surgical
Instrument Products from Microin

\ uring the omgoing military

conflict in eastern Ukraine, not

¢ only did we learn h}ﬁghr, but

I also how to save human lives.

" Here is just one fact: up to 70

percent of metal fragments can remain

lodged in the body of victims of gunshot

injuries. This military surgical statistics

has changed dramatically with innova-

tive technology solutions developed by

Private-Sector firm Microin, Kharkiv,

succeeding with-sponsorship by Progress
Specialized Export-Import Firm.

THE EFFECT OF NEW SOLUTIONS
A surgeon needs five-fold less time
to remove a foreign body with this
new instrument than with a conven-
tional counterpart. This is first. Second
is the proportion between the number
of foreign bodies removed from and
retained in the wound. This propor-
tion is 30 per cent and 70 percent with
conventional technologies, while with
magnetic instruments it reverses to 70
percent and 30 percent respectively.
<+ With the help of these instruments, it
« is possible to successfully remove fer-
romagnetic fragments of mines, gre-
nades, shells and bullets. Ferromagnet-
ic fragments usually amount to some
80 percent of all the fragments in the
wound. The other, non-magnetic frag-
ments are removed using the main
instrument, which has been produced
and registered by Microin as invention,

and already proved its suitability.
Company's methods/techniques
and this instrument help surgeries
become less invasive as they involve
much smaller incisions, in full con-
formity to the minimally invasive

surgery concept that means less op-
erative trauma, other complications
and adverse effects than a traditional
open surgery. These have additional
benefits in terms of sooner wound
healing, shorter hospital stay,
and a faster recovery time, S
allowing soldiers to quick-
ly return to service.

Using these methods/
techniques and the new |
instruments results in the
number of post-surgery
complications reduced by an
order of magnitude compared
to conventional surgery. This is true
and proven by statistics.

largest held in Russia
since Zapad-81 conducted
by the Soviet Union - the
maneuvers held in the Be- |
lorussian, Kiev and Baltic
Military Districts, as well
as the Baltic Sea in 1981, and
with participation of military
contingents deployed by several
Warsaw Pact armies.

MARVEL INSTRUMENTS

Microin has developed two sets of
magnetic surgical instruments.

The smaller set is intended for ex-
pert surgical use in hospitals, especial-
ly mobile field hospitals. Deliveries to
forces in the field began in 2015. All
military hospitals in Ukraine (includ-
ing inter alia the Kyiv Central Mili-
tary Hospital and military hospitals
in Kharkiv, Zhytomyr, Vinnytsia and
Odesa) are now fully provided with
smaller sets of Microin’s magnetic
surgical instruments.

The expanded set of instruments,
named “"Magnetic Surgical Instru-
ments Set (Large)", is tailored for spe-
cialized surgical procedures.

The small and expanded sets of
». instruments are both designed
to identify and remove fer-
romagnetic metal foreig;n
bodies from soft tissue

wounds. Multifunction-
al instruments from the
sets later began to be used
for the removal of foreign
bodies also from the chest/
heart, and abdomen wounds.
The smaller set would be useful

in 80% of cases.

The expanded® set is
comprised of a mag-
net-based  instrument,
an instrument for the
removal of non-mag-
netic foreign bodies,
and titanium clips allow-
ing simultaneous use of
magnetic and nonmagnetic

instruments. Titanium doesn’t
"stick” to magnetic instruments, allow-
ing easy manipulations in the affected
region. It is as important as it is expen-
sive. One titanium clip, for example,
carries a price tag of USD300. (I

(L PROGRESS
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scientific-production enterprise

TEMP-3000 began its activity in 1989 and has grown to become one of the leading Ukrainian designer, manufac-
turer, and supplier of protective equipment to the public and private sector. We proudly service the Minis-
try of Defence of Ukraine, National Guard of Ukraine, Security Service of Ukraine, National Police of
Ukraine, State Border Guard Service of Ukraine, and others. We have operated in more than 15
countries all around the world and continue to develop our business by expanding
into new markets.

High-strength material production is the basis of our success and
competitiveness. On the basis of these materials, we manu-
facture the wide range of protective equipment,
which can be customised upon request to
meet customer’ requirements and
specifications.

OVERT
BULLETPROOF
VEST “CORSAIR F”

Designed and manufactured with function of reducing the load on the
shoulders of a serviceman by transferring the weight of the body armour
and additional hinged pockets to the load-bearing belt. The basic equip-
ment of the body armour consists of three parts, namely, the chest protec-
tion element, the back protection element and the load-bearing belt.

The load-bearing belt performs the function of weight distribution of the
body armour from the shoulder area to the person's torso belt. It has a rigid
plastic construction in the back area, which is attached to the back protec-
tion element.

Chest and back protection elements are designed in such a way that they
protect the sides of the user. The vest features a quick release system,
which enables it to be released from the body swiftly during emergency
situations. The bulletproof vest can be additionally equipped with the
protection of the groin, neck, and shoulders. Additionally, the load-bearing
belt can be supplemented with a soft armour panel.

Outer cover of the body armour is made from 100% polyamide fabrics
with a waterproof polyurethane coating of our own production.



"KASKA-1M"

In 2018 the company has upgraded the ballistic helmet "KASKA-1M". One
of the main features of a helmet is that the proposed suspension system of
the helmet eliminates overheating of the head and prevents the hair bulbs
from being destroyed under conditions of high temperatures and long wear-
ing compared to the system using damping pads. Internal energy absorbing
elements are made in the form of lightweight damping parts, which provide
ventilation of space between the head and the shell, due to the use of elastic
materials of the mesh structure with increased air permeability.

CHARACTERISTICS OF THE HELMET SURFACE ARE CHANGED:

» The outer surface is treated with impact-resistant, refractory, anti-gloss,
wear-resistant coating.

« There is no unmasking of a serviceman in the near ultraviolet and infrared
wavelength range.

» The bottom edge of the shell is treated with thermoplastic protective coat-
ing, which protects it from stratification, wear and moisture.

» On the outer surface of helmets it is possible to install rail connectors and
adaptors for fastening of additional equipment (lanterns, communication
facilities, night vision devices, etc.).

MODERN BALLISTIC HELMETS OF TEMP-3000 PROVIDE EFFECTIVE
PROTECTION OF SERVICEMEN AT THE EXPENSE OF:

« Head protection from debiris of artillery shells, mines and pomegranates,
shrapnel, pistol bulbs of 9 mm caliber, shock waves and drop from a certain
height.

» Made of ballistic para-aramid materials with application of protective coat-
ings.

» Ensuring comfortable conditions at operating temperatures from -40 ° C
to+50°C.

= Application of two types of suspension systems to allow the user to com-
fortably wear a helmet: Boa® Fit System and Retention System H-Nape.

SHIELD "SPARTA -1"

Ceramic ballistic shield with flashlight and video camera.
The radius of the surface of the shield "Sparta-1": 950 mm

Material: SiC
Protection level: IV NIJ Standard
Protection against: 7.62 x 54R (SVD),

30 caliber M2 AP . CONTACTS

Protection area: 0.51 m2
Size: 0.9 X 0.6 m2 _ 15A Kurortna St, Vorzel

Kiev Region , 08296, Ukraine

+38 050 299 90 27
info@temp3000.com



TACTICAL COMMUNICATIONS
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EXPANDING TACTICAL COMMUNICATION CAPABILITIES

Anton MIKHNENKO,
UDR

ussian military incursion into

Ukraine has catalized drastic

changes in modernizing the

country’s military and other

uniformed forces with the latest
digital communication capabilities. Omw-
ing to the LLS. Foreign Military Funding
(EMF) programs, the Ukrainian Armed
Forces, National Guard and State Border
Guard Service have received radios pro-
duced by the American corporation Harris
— a worldwide leader in the tactical com-
munications domain. A corporation with
an annual turnover of over $8 billion, Har-
ris has enormous experience and expertise
in developing and manufacturing tactical
radio products.

Radio Satcom Group LLC and its
certified Training & Service Center
are exclusive representatives of

of Radio Satcom’s employee staff,
Harris radios are now operational on
hundreds of combat platforms, includ-
ing armored fighting vehicles, com-
mand & staff vehicles, naval warships,
border guard vessels, as well as fixed
communication nodes.

Initial shipments [to Ukraine] were
comprised of second-generation Fal-
con II radios of various capacities.
Ranked the best in their category,
Harris Falcone II HF radios have been
fielded with the U.S. and Canadian
militaries, as well as many armies all
across Europe, with respectively some
50,000 and 30,000 units operationally
deployed to date.

These initial shipments were ena-
bled through funding from the US.
Foreign Military Funding (FMF) pro-
gram budgets, and in 2015, Ukraine’s
Ministry of Defense funded a procure-
ment of the more affordable, lower-end
Falcon II MPR 9600 model (similar to
the Falcon II), which is currently opera-
tional with the British army. From that
time on, FMF programs have funded
procurements of the latest generation
of Falcon III series radios only.

After the start of
Russian  mili-
tary incursion
into Ukraine,
shipments
under FMF
programs

have increased substantially both in
value and number, and included the
full range of HF, VHF and UHF radios.
These include tactical handheld radios
that are unique worldwide in terms of
some of their performance capabilities,
as well as manpack radios and config-
urations for use on vehicular platforms
and fixed installations.

In 2013, more advanced and capa-
ble Falcon III tactical radios began to
be procured for Ukraine’s armed ser-
vices in substantial numbers under
US foreign military assistance pro-
grams. These are all pretty expensive,
highly capable, multipurpose, third
generation tactical radio systems that
are fully interoperable with Falcon
II and other existing tactical radios
used by NATO forces, thus enabling
effective coordination with Western
partners during joint training maneu-
vers on the ground and at sea. They
are designed with a wide range of
capabilities for high-speed data and
voice transmissions, pseudorandom
operational frequency readjustment,
generation of highly secure wireless
IP-networks, to name just a few. Such
flexibility is supporting a wider range
of capabilities, including reliable se-
cure communication through radio
networks of different sizes, and en-
suring uninterrupted data and voice
communications in noisy and heavy
ECM environments.



The latest models are all outfitted
with an USB port that is easily recog-
nizable by external devices, including
standard communication encryption
devices. When connected point to
point, Harris VHF/UHF radios achieve
data transmission rates up to 1 MB/s.
With Mobile Ad-hoc Networking
(MANET) technologies used in a net-
work of several dozen subscribers,
these radios are provided with a fluc-
tuating channel resource (64 KB/s to
150 KB/s) depending on the current re-
quirement of each node in the network.

As well as HF/VHF and multi-band
radios, Harris is also offering its Inter-
com systems to Ukrainian users. The
Harris Intercom system for vehicular
applications is universally applicable
to a wide variety of combat platforms
— armored fighting and command and
staff vehicles of all kinds, as well as
communication equipment rooms and
field communication centers. The In-
tercom system comes in two versions,
supporting two and four radios. The
system provides networking for a va-
riety of radio networks: HF, VHF, ter-
restrial communication channels, etc.
It is possible to switch between differ-
ent networks, regardless of the brand
or operating bandwidth of the radio
used, be it Harris, Motorola or Asel-
san. The Intercome system incorpo-
rates an embedded SIP server, which
essentially makes the networked radi-
os into IP phones. Further to this, the
Intercom can be connected to an Eth-
ernet network to support IP data com-

munication between all and any of the
networked radios.

Harris radios have been especially
designed to operate in heavy ECM en-
vironments. So this equipment oper-
ates faultlessly, providing secure com-
munications to the Ukrainian forces
deployed in theater.

Here let’s turn to the effectiveness of
utilization of the equipment received.
The Harris radios provided at no cost
under the U.S. Government’s FMF pro-
grams over the years since the onset of
Russian military aggression in Ukraine
number into thousands of units valued
at a combined worth of hundreds of
millions of US dollars. These supplies
exceed multiple times the quantities
of other brand tactical radios already
procured and continued to be procured
with Ukrainian Government funds. The
amounts of aid equipment planned for
delivery in 2018 and agreed for 2019
have already prompted an urgent need
for improved technical support, repair
and, most importantly, professional
training, being preconditions of effec-
tive utilization of these equipments. Un-
fortunately, this effectiveness doesn’t
grow proportionally with growth in
supplies of these equipments.

Harris radios, which are renowned
for their highest quality and robust-
ness, are serviced and repaired at the
Radio Satkom Group's service center.
As for repairs, it should be noted that
operational troubles of some or other
origin (production defect, misuse fail-
ure, failure due to combat damage,

Y
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etc.) have been found in just 60 ra-
dio units out of several thousand
that are operational with Ukraine’s
armed services.

So the key priority now is to train
uniformed users in how to proper-
ly handle Harris radio
equipment while in _—
combat.  Unfortu- ﬂ- A
nately, the current : 1
situation, in this re- )
spect, is extremely
unsatisfactory, for
several objective and
subjective reasons,
the key one be-
ing because of the
critical ~ shortage
of knowledgea-
ble profes-
sionals.
Knowing
this, Har-
ris, assisted
by military
communica-
tion experts,
has been devel-
oping an effective
professional  training
technique to address
this shortage. Experts
and instructors have
compiled dozens of in-
struction manuals and
field pamphlets, trained
hundreds of operators and
dozens of radio network ad-
ministrators, [
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CARBIDE-
ALLOYS

COBALT

MODERN TRENDS IN ARMOR-PIERCING
AMMUNITION PRODUCTION

he key element of any small

arms system is killing agent, i.e.

the ammunition. The ammuni-

tion used is key to effectiveness

of any small arms weapon sys-
tem. Improving the effectiveness of ammu-
nition is therefore the main challenge fo be
addressed by engineers and designers of
armor piercing (AP) ammunitions.

Amor-piercing rounds produce the
best lethality among all of the small
arms ammunition types in current
existence. AP rounds come with steel
core or carbide core, the latter requir-
ing a special technology to produce.

That being said, AP rounds cored
with a material made out of tungsten
carbide — a super hard compound of

tungsten and carbide, cemented to-
gether with cobalt — is the a driver
behind the never ending arms race
between weapons and defenses. How-
ever, engineering and manufacturing
of AP rounds is associated with the
use of more technologically sophisti-
cated processes to produce each of the
components, and with the complexity
of integrating these ammunitions into
the overall armaments system of a
particular military. This is due to the
fact that, within a particular caliber,
rounds of different types (Ball, Tracer,
AP, API etc.) should be made unified
in ballistics terms, which often results
in their effectiveness being deliberate-
ly reduced for each particular type.
Designers of tungsten carbide cored

(TCC) AP ammunitions are therefore
seeking to ensure:

e that a TCC AP round of a particu-
lar caliber is universally applicable for
use from all of the small arms weapons
available in this same caliber (assault
rifles, sniper rifles, machine guns);

* minimum trajectory approxima-
tion between a given TCC AP round
and ammunitions of other key types
(these parameters are differing from
country to country);

¢ improved armor penetration per-
formance compared to the previous
generation of TCC AP ammunitions;

s that TCC AP ammunitions have
better armor penetration than that of
same-type ammunitions available to a
probable adversary;



® the TCC AP technology can be
improved and upgraded to customer
specifications over time as it enters
full-rate, quantity production.

As for production of these ammuni-
tions, the economic aspect is of lesser
importance, since the cost of produc-
tion will be compensated for by the ef-
fectiveness of a future combat use. Im-
portant factors in production of TCC
AP ammunitions are the type of the
tungsten powder (with differing aver-
age grain sizes) used, the proportion of
cobalt (Co) content in the tungsten car-
bide (WC) alloy; specifics of the WC-
CO alloy manufacturing process; per-
missible traces of other metals present
in the alloy; technological effectiveness
of the manufacturing process, etc.

Key factors in production of TCC
AP amunitions are: the shape of the
core tip (conical, double-cone, ogival or
combined); shape/configuration of the
core body and tail (cylindrical or trun-
cated cone); the length/diameter/mass
ratio of the core; the type of the bullet
jacket used (steel or Tombak); the pres-
ence or absence of a lead jacket, etc.

These parameters will all make a
big difference in terms of range and
terminal effect.

Due to these specific features dis-
cussed above, and the far higher cost
of production compared with other
types of ammunitions, only a few am-
munition factories in the world can
produce TCC AP ammunitions. Just as
was the case during the Cold War, two
competing global powers — the West

From left to right : 1) DM 31, 5,56x45 (MEN), 2) DM 151, 7,62x51 (MEN),
3) 7H37, 7,62x54R (Russia), 4) 762B551-13, 7,62x51 (Stiletto), 5) Swiss P AP, 338 LM (RUAG).

as a collective actor and the Russian
Federation, the successor to the Soviet
Union - are dominating this industry.

Since 1986, the USSR (and Russia
since 1991) has continuously worked
to update and improve performance
capabilities of small arms ammuni-
tions. To date, many countries have
adopted for military service an im-
pressive multiplicity of TCC AP am-
munition products, each coming with
its specific characteristics and capabili-
ties. Knowing this, it would be worth-
while to compare the capabilities of
the world’s most widely deployed
TCC AP ammunition types based on
their known specifications in order to
see their advantages and disadvantag-
es and to understand the trends. This
is relevant especially in the context
of the ongoing Russia-West stand-off
that may well evolve into a military
confrontation, and this is where the

effectiveness of weapons vs defenses
will be seen in practice.

The tables below compare key tech-
nical data and armor penetration capa-
bilities of the main NATO vs Russian
AP ammunition types.

Table 1 presents AP rounds fired
from individual (vs crew served)
small arms weapons: automatic rifles,
assault rifles, and light machine guns.
That being said, the term "penetra-
tion of protective armor” pertaining
to Russian produced AP ammunition
types and those manufactured by the
Ukrainian company STELETTO 5YS-
TEMS should be understood to mean
full penetration through a steel armor
plate, with no bullet or core fragments
left in the hole after penetration or in
front of the armor plate during impact.
There are none of such tough require-
ments made in this respect by NATO
countries. =%

nse Review

TABLE 1
Manufacturer arm
Mmc:fm; Caliber Eaitridge Core type . Sle:iate " I;g;::it:gg:lﬂ Distamce, Type of steel
production entry type Mass. 0 | thickness,mm  penetration - armor used
Russia/ 1998 5.45x39 TN22 U12A* 3.54-3.83 5 80 250 2P(500HB)
Russia/ 2002 TN24 VKg** 393427 5 80 350 2P(500HB)
Russia/ 2013 ——— 7N39 VK8 3.9-41 5 100 550 2P(500HB)
Russia/ 2013 ———— 7N39 VK8 3.9-41 10 100 100 2P(5[]OHB)
Stiletto/2014 ——— | 545BS-5 WC-Co 52 14 100 200 2P(500HB)
USA/ 1996 556x45 | M395 *** WC-Co 34 12 100 100 RHA (300HB)
NAMMO e AP4 WC-Co 40 5 100 550 RHA (300HB)
NAMMO —_— AP45 WC-Co 45 7 100 200 RHA (300HB)
MEN e DM31 WC-Co 4.0 S —_— — Type SK4 CTS
Stiletto/2014 —— | 556B5-5 WC-Co 52 14 100 300 2P(500HB)
Russia/ 2002 7.62x39 7N23 U124 7.75-8.05 5 80 200 2P(500HB)
NAMMO —_— AP8 WC-Co 8.1 I 100 300 RHA (MIL-A-46100)
Stiletto/2014 ——— | 762BS-10 WC-Co 10.3 10 100 150 2P(500HB)

*- Type U12A tool steel; **- Type VK8 WC-Co alloy with 92% WC content; ***-M395 round is a copycat version of NAMMQO's AP3 round.
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(&) Table 2 presents selected types of small arms ammunitions that are typically fired from machine guns and assault rifles,

E and sometimes from older assault rifles. TABLE 2

o
Manufacturer country/ Steel armor | Percentage of

E company/yearof | Caliper “‘m:g" Coretype | mpey | Pale | achievingful | DIStRCE: | Type of stel
production entry thickness,mm | penetration

= Russia/ 2002 7.62x54R TN14 U12A* 98 5 80 300 2P(500HB)
Russia/ 2002 e TNH26 U12A 97599 10 90 200 2P(500HB)
Russia/ 2013 N TN37 VK= 117119 10 80 500 2P(500HB)
NAMMO st AP8 WC-Co 8.5 7 100 550 RHA (MIL-A-46100)
Stiletto/ 2014 —— | 762BS54-12 |  WC-Co 12.0 16 100 200 2P(500HB)
Stiletto/ 2014 ——— | 762BS54-13 | WC-Co 13.0 205 100 200 2P(500HB)
USA/ 1996 762x51 | M993 =** WC-Co 83 | 7 100 500 RHA (300HB)
NAMMO T AP WC-Co 8.3 [ 7 100 550 RHA (MIL-A-46100)
NAMMO —_— AP9 WC-Co 94 7 100 550 RHA (MIL-A-46100)
NAMMO SR AP10 WC-Co 9.85 7 100 300 RHA (300HB)
NAMMO —— | AP11LR WC-Co 10.9 7 100 600 RHA (300HB)
Lapua™*** —— | AP4®2 | WeCo | 107 15 100 100 Steel (400H)
RUAG — | SwissPAP | WC-Co | 127 12 100 150 | Stesl (type unknown)
MEN —— | pmis1 | Wec-Co 95 - _ <400 SK4 Type CTS
Stiletto/2014 —— | 762BS51-12 | WC-Co 120 16 100 200 2P(500HB)
Stiletto/2014 — | 762B551-13 | WC-Co 13.0 205 100 200 2P(500HB)

*Type U12A tool steel; **- Type VK8 WC-Co alloy with 92% WC content; ***- M993 round developed by NAMMO;
****_Lapua is part of the NAMMO group.

Table 3 presents ammunition types fired solely from sniper rifles, however, there has been an emerging trend toward
machine gun weapons being developed optimized for .338 (8.6 mm) Caliber rounds.

TABLE 3
Manufacturer country/ Steel armar | Percentage of
i ntry, Calber Cartridge Coce Bullet plate anhleugg i | Distance. Type of steel
production entry type Mass. 8 | thickness,mm| penetration armor used
NAMMO .300 WM | AP Sniper12 | WC-Co 12.3 12 100 550 RHA (300HB)
RUAG —— | SwissPAP | WG-Co 27 12 100 250 | Steel (Type unknown)
MEN —_— DM131 WC-Co 12.8 15 100 300 Steel (400HB)
Lapua™ 8.6x7.0 AP485 WC-Co 16.1 12 100 [ 550 Steel (400HB)
Lapua** AP529 WC-Co 19.4 12 100 600 Steel (500HB)
RUAG ——— | SwissPAP | WC-Co 16.8 12 100 | 550 | Steel (Type unknown)
Russia/ 2006 9x64 7N33 U12A* | 16.35-16.65 10 80 190 2P(500HB)
Stiletto/2014 .300WSM | 300BS-13 | WC-Co | 135 205 100 [ 250 2P(500HB)
Stiletto/2014 —— | 300BS-13 | WC-Co | 135 12 100 1000 2P(500HB)

*~Type U12A tool steel; **- Lapua is part of the NAMMO group.

The tables herein don’t cover
some of newer types of TCC AP
ammunitions adopted for military
service by several countries, and so
their specifications remain unknown
so far. Thus, the US Army adopted
the 7.62x51 M1158 round to com-
plement the M993 round already in
use. The Russian army has in recent
years adopted AP rounds of calibers

.338 Lapua Magnum, 7.62x51 and
6.7x51.

The data in the comparison tables
seen above give an idea of the armor
penetration capabilities provided with
WC-Co cored small arms ammuni-
tions. This explains the special focus
being given by both manufacturers
and consumers of small arms ammuni-
tions to developments in this domain.

In the future, this type of ammunitions
will grow in number and diversity, as
will do the requirements placed on
them. But far from all manufacturers,
however, will be able to come up with
solutions that will be affordable and
effective at the same time. (10
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