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Performance of one electric motor/generator is 67
kW in the continuous term / 120 kW for a peak term. By
the effectiveness 95 % be its input power about 126,3
kW. Regulation of revolutions and power calculation of
electromotors is solved over DC/AC converter -
invertor. A flux weakening vector control is used to
achieve a maximum motor speed of 10 000 rpm.

Reversible energy system - model is based on
Lithium-Ion battery. Battery pack is to size on voltage -
619 volts and their capacity is 193Ah. Battery will put
performance about 119 kW in the continuous terms.

The model of fuel cell for simulation is a 1200 cells,
600 Volts - direct current, with maximal peak power -
170 kW Proton Exchange Membrane (PEM) fuel cell
stack. Weight of PEM fuel cell energy system with
reversible energy system is 1 500 kg and depends on
hydrogen storage in hydrogen tank.

The vehicle dynamic and mechanical subsystem
model contains all the mechanical parts of the vehicle

[2]:

e The single reduction gear reduces the motor's speed
to increase the torque.

e The tires dynamics represent the force applied to the
ground.

e The vehicle dynamics represent the motion influence
on the overall hybrid traction and energy system.

Model of supercapacitor is based on Maxwell
Technologies’ 125V Heavy Transportation series of
supercapacitor modules, which five supercapacitor
modules are serial connected with another five.
Supercapacitor module pack - system is designed on
voltage - 625 Volts. Weight of the supercapacitor
system is 200 kg.

Total weight of UGV with hybrid power and energy
system and electric traction system is less than 7 tons

(Fig.3).

Fig. 3 Mass analysis of the Unmanned Ground Vehicle

Fig.4 Energy storage system (PEM fuel cell system — battery system /PEM fuel cell system — supercapacitor system)
with traction electromotor/generators and control signal output
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Management of the fuel cell is actually design
model can be divided into two management
subsystems. Both subsystems are interconnected to
form to a unified complex management system.
These subgroups can be directed to:

e Calculate the required power of the PEM fuel
cell system;

e  Management of support equipment of the PEM
fuel cell system.

The simulations consider the overall efficiency
of PEM fuel cell. Support fuel cell systems will be
simulated because of the speed of calculation and
the small impact assessment and energy balance
electric.

4 DESIGN OF AN ENERGY MANAGEMENT
SYSTEM ALGORITHM

Based on the requirements of the electric
motors/generators is calculated the current value that
is obtained from the energy sources. Electric current
can be directly calculated, because the electric
voltage in this system is maintained in a certain
interval. Electric current requirement is divided by
the size of the fuel cell and reversible energy system.
A fuel cell can be used as the primary power source
or secondary energy power source. It can supply the
main part of traction performance requirements.

Power and energy requirement s can be
expressed by the equation:

P T e
E.wr = _[ . (F Jorraetion srstent + 7 flsoharging rev ]'EFE + _[ o (P okarging row reowper + okarging rev E]m'

(1)

Where: E, is energy required/generated electric traction system, P traciion system 1S POWEr generated by the fuel
cell system for traction, Peischarging rev 1S POWEr comes from a reversible system for traction power system,
batteries Pcharging rev recuper 1S reversible power of the traction system supplied to the energy system for recovery
Peharging rev 1c 1S pOwer supplied to the reversible energy system from the fuel cell, t is time, N is time of the drive

cycle.
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Fig. 5 Power and energy control algorithm implemented into the energy management subsystem model

Where: P, is traction system power demand, E,, is electric energy demand, Py, is output power of PEM fuel cell
system, P, is output/input power of the reversible energy system, Py, is equivalent fuel(PEM fuel cell)
consumption, Pgygercapacitor system 1S OUtPUt power of supercapacitor system, Ppatery sysiem 1S OUtpUt power of battery

system, E,, is energy of reversible energy system, E rev 1S power of reversible energy system, J is optimization

function of energy management algorithm.

48



Science & Military 2/2012

Optimizing operational strategy and algorithm
(Fig. 5) is performed during drive cycle — simulation
can be characterized as a problem of optimal control
strategy, indicating the distribution of energy flows
and performance of energy in discrete time point.

The time between these discrete points is
dependent on the amount of energy given by
optimizing energy sources and is identified the
required energy of the traction system.

5 SIMULATION RESULTS OF PEM FUEL
CELL SYSTEM WITH BATTERY SYSTEM

The simulation procedure is described as
calculation and evaluation of the fuel equivalent
power demand of the electrical energy systems.
Power demand is given from hybrid electric energy
system during drive cycle. The procedure requires
running the model for various constant values of the
control variable of state of charge of the battery
system and voltage level of supercapacitor system.
For this reason the storage capacity of the
supercapacitor system was increased (high start
value electric current) in order to extend the driving
range.

The simulation of dynamics loads with primary
energy source — battery system shows Fig. 8. The
PEM fuel cell is used to assist batteries in some
critical parts of dynamic loads in drive cycle
(Fig. 6).

The value of acceleration and deceleration is
calculated by equation:

- rh"‘:_s WiE
Cggeel =
Teeet ar )

Where: aaccegecar 1S Value of acceleration and
deceleration in each simulation time step, Ve iS
value of UGV’s speed, t is the simulation time step.
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Fig. 6 NEDC drive cycle implemented into the simulation
model

For loading an electric traction system and PEM
fuel cell system with reversible energy system
NEDC driving cycle without climbing resistance
selected was (Fig.8).

At the end of each run, the values of the fuel
energy use and of the reversible energy use over the
cycle are collected.

These values represent the final values of the
cumulative results.

The fuel cell and its power can be design for
charging battery pack, when battery power is on low
level. Fig. 9 shows on the right side of the graph
(time between 1100 and 1200 seconds), that fuel cell
with kinetic energy recuperation system starts
charging battery system.

Power requirement depends on the driving cycle,
the state of charge battery system, and the current
requirements of all electrical systems in support
UGYV including supporting devices.

PEM FC system is connected to provide power
for traction system during the high current load
battery system. If UGV accelerated to higher values
of the speed higher in the driving cycle, is PEM fuel
cell system is connected to the battery system
(Fig.7).

This is important function, due to that, UGV has
in the terrain high values of the drive resistance and
the requirement of electric current (electric power).

At the beginning of the each simulation battery
system state of charge was set to 95 percent of the
maximum capacity.
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Fig. 12 State of charge (SOC) of the supercapacitor system

6 SIMULATION RESULTS OF PEM FUEL
CELL SYSTEM WITH SUPERCAPACITOR
SYSTEM

The model of UGV with supercapacitor system
and with PEM fuel cell acts as the primary power
source (Fig. 9).

The supercapacitor system is sized for peak
power leveling to assist the PEM fuel cell system
during high value of acceleration (Fig. 10). The
supercapacitor systems are used to store energy from
regenerative braking and they offer an opportunity to
optimize the military vehicle efficiency (Fig. 11).

At the beginning of the each simulation
supercapacitor system state of charge was set to 70
percent of the maximum capacity.

7 CONCLUSION

If fuel cell military vehicles go into production in
the near future, their degree of hybridization and
design of energy management strategy will
significantly impact on the military vehicle
operational time, combat deployment time, vehicle
equipment costs of fuel cell system, battery system
and supercapacitor system and vehicle weight.

Fuel cell stack can operate only if provided with
pressurized air and hydrogen and flushed with
coolant. Practical fuel cell systems require additional
equipment to regulate the gas and fluid streams,
provide lubrication, operate auxiliary equipment,

manage the electrical output and control the process.
Some systems include reformers for fuel processing.
All of this equipment introduces losses and reduces
the total efficiency of the system from its theoretical
ideal.

In this work PEM fuel cell energy system is
operating on pure hydrogen, an overall system
efficiency breakdown at the output of the system is
roughly 30 to 40 %. Batteries have electrochemical
efficiencies comparable to fuel cells. Supercapacitor
system has the highest value of efficiency and the
maximum level acceptance of the electric energy
from regenerative braking (Fig 12).

More difficult to quantify is the effect of overall
system weight. Fuel cell systems including fuel
storage are heavier than small internal combustion
engine systems. Battery system as a means of power
storage is heavier than fuel cells although this is
offset somewhat by the elimination of other
components.

Work presents energy management system
algorithm of fuel cell vehicle model with battery
storage system and supercapacitor system, which
can predict the effect of sizing parameters on the
system efficiency characteristics, overall efficiency
of PEM fuel cell system.

Model and parameters of simulation is based on
existing traction system of Unmanned Ground
Vehicle.

Work mainly focused on basic principle of
hybrid power source management modeling during
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dynamic loads. The main part of the model is
characterized by the creating the PEM fuel cell
energy system as a primary and secondary energy
source for vehicle traction system and reversible
energy system. Energy system with optimization
control management system was created and
implemented into the UGV model in the software
environment MATLAB/Simulink®.

In the end of the work are presented the results of
simulations which can be summarized into these
points:

e Model can be applied to loads the electric
vehicles, mobile military applications and
stationary military applications;

e In the model is implemented recuperation
management system which can extend the
operational range and operational time.

The combined optimization (maximal energy
saving and maximum efficiency of energy use)
results show that the optimality lies in:

e Increasing degree of hybridization with
implementation of the regenerative braking;

e Design corresponding control strategy of hybrid
energy system for special military applications;

e In the correct power rating of the energy system
according to the weight and the use of the
operational requirements.

Future of this work will create complete model
of military vehicle with full hybrid electric energy
system, which contains PEM fuel cell system,
battery system and supercapacitor pack together.
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TESTING THE INFLUENCE OF ADDITIVE ENVIROX DURING OPERATION OF
THE COMBUSTION ENGINE T 815

Jaromir MARES, Natasa POMAZALOVA, Véclav ZAJICEK

Abstract: In diesel engines burning process produces a significant amount of undesirable substances, which together with the
mist of lubricating oil produce carbon, which is deposited in the combustion chamber and exhaust tract. Usage of additive
with CeO, nanoparticles added to the fuel allow better fuel combustion comprising hydrocarbons and consequently reduce
fuel consumption and with support release of burnt deposits occur in the final effect gradually to eliminate them. The primary
endpoint of 25 tests was the specific consumption of fuel with and without additive. Tests of engine Tatra were performed
at speed 1400 min™, 1800 min™ and 2200 min™ with 40 %, 60 %, 80 % and 100 % loads of torque. Additive Envirox did
not effect consumption of fuel. Measurement error determined by statistic analysis of fuel consumption as a percentage of the
standard deviation ranged from 0.15 to 1.77 and exceeded only 1% at 1800 min™ and 40% of the load and speed of 1400
min” (1.3 %), also at 40% load of torque. Measurement accuracy, defined as the combined standard uncertainty of the
standard deviation and error of measuring instruments, less than 2 % was very good.

Keywords: Envirox, fuel, additives.

1 INTRODUCTION

Different types of additives are characterized by
different characters. Complex additives are
characterized by multifunctional properties.
Additives are antioxidants, antistatic, bactericidal
and bacteriostatic, deemulsifiers, depressant,
detergents, lubricating, viscosity modifiers, anti-
corrosion additives, anti-foam agents, additives
increasing the cetane number and improving the
fuel ignition properties. [1, 2]

We also use additives that affect smell of diesel,
or additives for regeneration filters of particulates
[3]. For most products intended for diesel engines
are fuel savings expressed numerically only for EU
products Envirox.

ENERGENICS  Company from  United
Kingdom supplies Envirox, based on CeO,
nanoparticles, which is used as an additive to diesel
engines. Its research and development was carried
out in laboratories in Oxford and was tested from
2002 to present. The test results are guarantee
reduction of fuel consumption by 5-12 %,
improving the combustion, less smoke in current
processes, reducing unburned hydrocarbons, and
better economy. It extends and improves the
combustion mixture, carbonization reduces, engine
exhaust gas temperature decreases [4].

In  diesel engines burning  produces
a significant amount of undesirable substances,
which together with the mist of lubricating oil
produces carbon, which is deposited in the
combustion chamber and exhaust tract. These
deposits result in increased friction and cause
undesirable changes in heat losses on the inner
space of engine. The temperature of the piston head
and combustion chamber walls is between 200 °C
to 500 °C. But this is just the activation temperature
range of carbon under the influence of CeO,
nanoparticles. This leads to gradual oxidation and
removal of deposits from the engine exhaust gases.
CeO, nanoparticles added to the fuel thus allow

better fuel combustion comprising hydrocarbons
(which  would  consequently reduce  fuel
consumption) and the support of burnt deposits to
eliminate them.

Envirox is a chemical preparation based on
cerium oxide, which when added to fuel acts as a
catalyst. Does combustion processes so that
substantially reduces imperfect combustion,
unburned fuel and particulate matters in exhaust
gases. Dioxide CeO, allows almost complete
combustion of hydrocarbons and soot. The decisive
factor is the very low temperature at which catalytic
reactions occur. In the first stage of combustion,
ignition, allows low temperature catalytic
combustion of fuel much better [5]. It turned out
that the catalytic activity of CeO, is strongly
dependent on particle size and specific surface area.
The so-called oxygen vacancies are formed more
easily on the surface of CeO,, which explains that
the material with higher specific surface area has a
higher catalytic activity. This is a key factor that
enables the combustion catalysis using nano
cerium-based rival catalytic systems based on
metals. High thermal stability of CeO, has resulted

in the ability of nanoparticles Ce;O3 reoxidation, so
these are active after ignition fuel, seen from eq. (1)
-4 [6].

(4x+2y) CeO, + C\H, = (2xty) Ce,05 +x CO,

+ yH0 (1)
4 CeO, +C = 2 Ce,0; + CO, 2)
CCOz +CO = CeZO3 + C02 (3)

CeQ, catalyst regeneration runs according to the

formula (4).

4 Ce,03+0, = 2CeO, 4

2 METHODOLOGY

The research, which results are presented in the
article, included the impact of diesel fuel (NM-54)
and diesel fuel with additive (EnviNM54) under
different engine speed and engine load. The aim of
the tests was to verify the expected reduction in fuel
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consumption when using diesel fuel with an
additive Envirox.

2.1 Material

The subject of the test fuel, diesel oil NM-54
with additive Envirox product in a ratio of 1 part by
volume Envirox to 4000 parts by volume of diesel.

Tests were carried out on the engine Tatra T3-
930-31 production year with the 1990". The engine
is direct-injection four-stroke, air-cooled. Stroke
volume of 19,000 cubic centimetres, bore/stroke
120/140 mm, OHV, compression ratio of 1:16. The
engine has 12 cylinders in two separate rows at an
angle of 90°. Rated power 235 kW at is 10% by
speed 2200 min' ISO, maximum torque of
1130 Nm at 1400 min" +£200 min". Vehicle with
this engine after overhaul travelled 33,493
kilometres. Tatra test was performed on a test bench
hydraulic brakes HORIBA DT900-1.

2.2 Method

The test consisted of a sub-tests on the selected
engine and in specialized centres.

Monitored factors [7]

e The main engine parameters (power, torque,
specific fuel consumption, etc.).

e Properties and Envirox additive by additive in
its fuel use.

e Engine emissions (gaseous pollutants and
particulate matter).

e Status of oil filling.

e Storage of fuel and additives EnviNM54.

Tests contained engine test bench and special
tests. Tests consisted from three parts of the
different types of fuel in the sequence NM-54,
EnviNM54, NM-54 and comprised four-hour stress
cycles (Test 4Mh). Special tests include the analysis
of oil samples collected from the engine during
testing, analysis and assessment of samples Envirox
additive, fuel additive fuel NM54 and NMS54,
estimation of emissions in the exhaust gases and
fuel storability evaluation EnviNMS54 purchased
and additives.

Test Tatra engine included [8]

e Tests on the engine located on the bench,
laboratory analysis of oil samples collected
from the engine to brake during the test.

e Measurement of emissions in the exhaust gases
to the engine and brake at the specified modes.

The influence of additives was assessed by
comparing the Envirox values of the parameters
characterizing the engine to operate, especially
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values, the state of its parts (carbon on the walls of
the combustion chamber and exhaust) and carbon
emissions in the exhaust gases before and after the
application of additives Envirox. Test had long-
term in nature and represented a total of 25 tests.
Engine when it worked approximately 100 hours
(5 tests, 20 Mh, 17 tests, 68 Mh, 3 exams, 12 Mh).
Engine operating modes were selected in order
suited to the operation of vehicle engines, which is
characterized by activity in a wide range of speeds
and loads. To assess the influence of additive
Envirox used on the engine is implemented reduced
specific fuel consumption referred mpred. This
parameter describes the comprehensive quality of
the engine. Reduced specific fuel consumption is
defined in equation (5).

&
Py = —— 1000 [gkW'. 1] (5)
red

Gy [kg.h™'] hourly fuel consumption.

P.q power reduction at standard atmospheric
conditions.

Tests were divided into three parts. First group
No. 1 to 5 test fuel NM-54, (5 trials, 20 Mh);
Second test group No. 6 to 22 fuel Envi NM-54, (17
tests, 68 Mh); Third group tests No. 23 to 25 NM-
54 fuel (3 tests, 12 Mh). Oil samples taken at the
end of the test 4Mh. Emissions measured only in
the designated green tests 4Mh. In each test,
samples were taken from engine oil, which were
analyzed by tribological method in military
research laboratory. [9, 10]

3 TEST RESULTS

Research methodology is described more
broadly in order to familiarize the reader with the
whole range of defence research project. For this
purpose there is a bibliography of subjects
examined at the end of the article. The aim of the
tests was to verify the expected reduction in fuel
consumption when using diesel fuel with an
additive Envirox. [15]

3.1 The measurement of reduced specific fuel
consumption

When measuring on the brake 23 variables were
registered. Measurements were performed at engine
speed 1400, 1600, 1800, 2000, 2200 min" and
expressed it with loads of torque to 100, 80, 60 and
40 %. Load of 100 % corresponds to the maximum
torque at every speed. Basic information about the
parameter reduced specific fuel consumption (Myyeq)
during the tests are shown in graphical form in
Figures la, 1b and lc, i.e. at engine speeds 1400,
1800 and 2200 min'. The figures show that the
specific fuel consumption, regardless of whether it
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is with additive, is constant and its amount depends
on the engine load at the given engine speed.
Suitable tool for the assessment of the engine at
partial loads is the load characteristics. It is a
graphical presentation of the monitored parameter
dependence, in the battery of tests, specific fuel
consumption, on engine load. In absolute values, it
can be express either performance ratio (the
maximum output performance) or as the ratio of
mean effective pressure on the pistons or the ratio
of torque. In tests is used expression ratio torque
when torque value is directly measured on the
brake. The load is expressed as the ratio of torque at
an engine speed with the designation Zaty, where
the subscript M indicates that it is the expression of

the torques ratio. [11, 15]

Tatra engine load characteristics during the
transition from NM-54 fuel to fuel Envi NM-54
was carried out in the 6th test after 20 Mh engine
performance. There was little change of reduced
specific fuel consumption due to changing the fuel
in the tests. Transition to fuel Envi NM-54 is also
shown in Figure 2. The shape of the curves of load
characteristics are quite typical. Differences
between the curves for fuel NM-54 and fuel NM
Envi-54, however, are negligible. During the
transition to fuel NM-54, after 68 Mh engine with
fuel Envi NM-54, it is the test of 23rd and
following, virtually no significant changes in values
happened.

Through the load characteristics are compared
values before and after the change of fuel that are
shown in Figure 3. In comparison with the previous
figures in fuel consumption after switching to diesel
at all loads at speed 1400 min'. The largest
increase (2.1%) is at 40 % load.

In the Table 1 is presented statistic analyzes of
reduced specific fuel consumption. Designation is
used as following: For example number 60/14
means the load torque 60 % and 14 hundreds of
engine speed in min™', arithmetic mean [g kW™, h'']
of the range of tests, e.g. tests 1 to 5. The standard
deviation [gkW™'. h'] from mean (function in
software Excel) and the relative standard deviation
[%] from the mean. In this table are shown for
clarity only selected values of speeds and loads,
characterizing the most common modes of
operation of vehicle engines. Accuracy of
measurements was assessed by statistical analysis.
Its value exceeds 1 % only in two cases. At
1800 min™ (1.77 %) with 40 % load, and speed of
1400 min”! (1.3 %), also with 40 % load. It is

therefore concluded that the accuracy was quite
good. [12, 13]

3.2 The measurement uncertainty

Uncertainty of measurement consists mainly of
statistical uncertainty of type A, which equals the
standard deviation described above in %. These
values were obtained by standard statistical method
for normal distribution. They are also marked u,.
Besides the uncertainty of type A uncertainty also
includes the uncertainty of type B, which takes into
account the non-statistical uncertainty. In this case,
the uncertainty of type B uncertainties is
determined as the sum of three measuring devices
used for determining the value of specific fuel
consumption, i.e. speedometer an error = 0.025%,
torque an error = 0.2% and the fuel flow meter an
error £+ 0.01%. Calculated uncertainty of type B, ie.
ug = 0.20180436% was rounded to two decimal
places for value ug = + 0.20%. In our case, the
largest uncertainty of type A is equal to = 1.77 %
see Table 1 at a load of 40% at 1800 min". The
uncertainty of type B is defined above + 0.20%.
The largest combined standard uncertainty is then
given to this mode, the geometric sum at equation
(6).

ue =~Jul +ul =1.777 + 027 =1.78 % (6)

The uncertainty of measurements for the Tatra
had shown that only in two cases the combined
measurement of uncertainty is unfavourable. In the
vast majority of cases (modes of the engine) is
smaller than = 1%. Even if we consider the
expanded standard uncertainty would be in most
cases less than = 2%. It is quite common,
acceptable value. [14]

4 CONCLUSION

Reduced specific fuel consumption during Tatra
operations was not different from the standard
engine diesel NM-54 consumptiom in comparison
with the engine when it was running with fuel NM-
54 improved additive Envirox. The tested largest
uncertainty of the measurements on the engine
Tatra reached no more than 1.78 %. It is therefore
concluded that the uncertainty of the measurements
was acceptable because standard uncertainty was
+ 2 %. Based on engine analyzes can be stated that
the product Envirox fuel consumption, technical
condition of the engine and its serviceability did not
affect in any direction.
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Table 1 Statistic analyzes of reduced specific fuel consumption my,.q during tests [gkW'h']

Test No. | Load/speed | 60/1400 | 40/1400 [ 60/1800 | 40/1800 | 60/2200 | 40/2200
mean 213.74 | 234.10 | 227.52 | 255.16 | 252.58 | 288.36
1-5 SD 0.47 0.35 0.80 4.51 0.86 1.63
SD % 0.22 0.15 0.35 1.77 0.34 0.56
mean 216.83 | 238.41 | 230.84 | 256.27 | 255.21 | 292.62
6-22 SD 1.63 3.10 0.72 1.28 1.35 2.59
SD % 0.75 1.30 0.31 0.50 0.53 0.88
mean 218.80 | 240.47 | 231.50 | 257.93 | 256.00 | 292.63
23-25 SD 1.00 1.79 0.36 0.82 1.56 1.28
SD % 0.46 0.74 0.15 0.32 0.61 0.44

SD - Standard deviation
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THE MEDITERRANEAN

Klara SIPOS KECSKEMETHY

Abstract: The author of the article deals with the Mediterranean region, which is one of the important geopolitical and
geostrategic pivots in the world. The article gives a detailed description of the borders and characteristics of the
Mediterranean region. In the second part of the article the renewed geopolitical and geostrategic importance of the area is
depicted. The third part evaluates NATO’s Mediterranean region related initiatives.

A more efficient and flexible partnership policy was adopted in April 2011. The Individual Partnership and Cooperation
Programme will replace the Individual Cooperation Programme (ICP) extended to Mediterranean Dialogue and Istanbul

Cooperation Initiative partners.

Stability in the Euro-Atlantic region is closely linked to the security of the Mediterranean area, therefore knowing and

understanding the region is of extreme importance.

Keywords: Mediterranean Dialogue, Istanbul Cooperation Initiative, Strategic Concept, Berlin Partnership Package,

Individual Partnership and Cooperation Programme.

1 INTRODUCTION

The wunbelievably varied and coloured
Mediterranean region encompasses thousands of
divergences. It has always been a crossroad of
peoples and civilizations (the Egyptian, the Greek,
the Roman and the Arabic) and can be considered
the cradle of religions (Christianity, Islam, Judaism)
which is also indicated by its ancient name: Mare
Nostrum. Situated at the intersection of three
continents it provides economic, cultural and
political connection to the European, Western-
Asiatic and North African people.

In the light of the above the Mediterranean
doesn’t lend itself to an all-coherent, all-
encompassing definition. The French historian
Fernand Braudel described it as follows: “4
thousand things together. It is not one landscape but
numerous landscapes, it is not one sea but a complex
of seas, it is not one civilization but a number of
civilizations piled one above the other”.

In geostrategic respect it is a very important
region, which is extraordinarily wealthy in natural
resources (crude oil, natural gas, phosphate), but
characterized by terrible lack of drinking water.

2 BORDERS AND CHARACTERISTICS OF
THE MEDITERRANEAN REGION

In scientific literature the Mediterranean region
is referred to by several different names for example
East and West-Mediterranean; European
Mediterranean; the Latin, the Greek, the Arabic
Mediterranean, the Maghreb and Mashrek, the
Middle East, Moyen Orient etc. This variety of terms
can be explained by palpable intertwining,
sometimes overlapping national interests, security
perceptions, and intersecting field categories.

The Mediterranean Sea is bordered by Europe in
the north, by Asia Minor in the east, and by Africa in
the south. It is connected by he Straits of Gibraltar to
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the Atlantic Ocean by the Dardanelles to the Black-
Sea, by the Bosporus to the Marble-Sea and by the
Suez Canal to the Red-Sea. On the Northern and
Southern littorals - "sea between the continents" - 21
countries can be found'.

The general characteristics of the region can be
spotted at the neighboring territories of the
Mediterranean like the territories of the United
Kingdom Cypriot Akrotiri and Dhekelia, as well as
Gibraltar; two autonomous cities Ceuta and Melilla
under the Spanish authority; and the Palestinian
territories. Taking into account the climate, the flora
and fauna, as well as the common cultural grass-
roots, Jordan, Andorra, Portugal, San Marino,
Vatican, Serbia and Bulgaria are seen — in spite of
the fact that those countries have no border with it —
as part of the wider Mediterranean region.

Several researchers identify the Mediterranean
region by its climate, its characteristic vegetation
citrus, vine, and the symbolic significance of the
olive-tree (Olea Europaea) is seen as an identifying
factor.

Pap Norbert in his book Political Geography of
South  Europe, outlines in detail political
configuration of the Mediterranean countries.
According to their genesis he grouped the countries
of this region into four categories: the middle-age
mini or relict states (Andorra, San Marino, Vatican);
the former British colonies (Malta, Cyprus); the
recuperating nation states (Greece, Italy); and the
former great colonial powers (Spain, Portugal)®.

' The Worldatlas.com also acknowledges bordering
countries as part of the Mediterranean. The difference
is that it does not reel Malta off, because following this
logic all islands of the Mediterranean could also be
mentioned.

2 PAP, N.: Dél-Eurépa politikai foldrajza p. 194. In: Pap
Norbert-Toth Jozsef: Eurdpa politikai f6ldrajza, Janus
Pannonius Tudomanyegyetem Pécs, 1997. p. 241.
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The Mashriq (or Mashrek) is the region of
Arabic-speaking countries to the east of Egypt and
north of the Arabian Peninsula. It is derived from the
Arabic word meaning "east" or "place of sunrise". It
refers to a large area in the Middle East situated
between the Mediterranean Sea and Iran.

The Maghreb also rendered Maghrib meaning
“place of sunset” or western in Arabic, embraces the
North African countries: Morocco, Algeria, Tunisia,
Libya, Mauritania and Western-Sahara.

Some historians also included Spain, Portugal,
Sicily and Malta in the definition, especially during
the periods of Arab and Muslim domination.
Partially isolated from the rest of the continent by
the Atlas Mountains and the Sahara, the Maghreb
has long been closely tied in terms of climate,
landforms, population, economy, and history to the
Mediterranean basin. The region was united as a
single political entity only during the first years of
Arab rule (early 8th century), and again for several
decades under the Almohad dynasty (1159-1229). In
1989 to promote cooperation and economic
integration the Arab states of North Africa
established the Arab Maghreb Union. Egypt
occupies an ambiguous position. While it has
cultural, ethnic and linguistic ties to both the
Mashriq and the Maghreb, it is unique and different
from both. Thus, it is usually seen as being part of
neither.

The many century-old human activity (pasturage,
deforestation, urbanization) caused unbelievable
shrinking of the vegetation®, but the environmental
risk of the region increased substantially in the last
few years due to oil extraction, oil supplier routes,
the large-scale increase of population, and mass
tourism.

Recognition of the looming environmental crisis
has produced an increased political will to tackle
environmental problems and to ensure economic and
social stability and sustainability. The main goal of
the Convention for the Protection of the
Mediterranean Sea Against Pollution signed in 1976
in Barcelona is to take all appropriate measures to
prevent, abate, and combat pollution and emergency
situations; to establish - in close co-operation with
the international bodies programs at the bilateral or
multilateral levels - pollution monitoring of the

3 BORSY, Z.. Altalinos természetfoldrajz. Nemzeti
Tankoényvkiado, Budapest, 1993. p. 764-767.

5 The United Nations Environment Programme has
estimated that 650 million tons of sewage, 129,000 tons
of mineral oil, 60,000 tons of mercury, 3,800 tons of
lead and 36,000 tons of phosphates are dumped into the
Mediterranean each year. 70 per cent of the wastewater
dumped into the Mediterranean is untreated.

See Pollution in the Mediterranean Sea. In
http://www.explorecrete.com/nature/mediterranean.htm
1, (viewed September 8, 2012).

Mediterranean Sea; and to undertake cooperation in
the fields of science and technology”.

The traditional Mediterranean landscape became
chaotic as a result of human intervention and the
outcome of urbanization. 380 million people live on
the Northern and Southern Mediterranean coastal
area. According to the estimates the population will
increase to 420 million by 2025, and to 470 million
by 2050. The most important characteristics of the
countries of the Northern and Southern rim of the
region can be seen in Table 1.

What is geopolitics? There has been a great
variety of definitions and concepts developed; two
of them allow a better understanding of the
geopolitical importance of the Mediterranean region.
1. Geopolitics is the theory of political processes. It
traditionally indicates the links between political
power and geographic space. In the field of
international relations geopolitics is the knowledge
of balances and tensions; strategic questions of the
political, military, economic and diplomatic
problems, bearing in mind the new system, which
encompasses security political paradigm, in
relationship with the emerging factors that cause
instability or asymmetric threats and methods.

Before the geographical discoveries the
Mediterranean Sea was an important geopolitical
and geostrategic pivot, but then its importance
decreased, and the focus was gradually transferred to
the Atlantic Ocean.

After the geographical discoveries Zbigniew
Brzezinski in his Grand Chessboard differentiates
geopolitical actors and geopolitical pivots’, which is
decisive in the evaluation of the Mediterranean
region. The geopolitical actors are the states active
in the international arena, aiming to expand their
power and influence, to control the resources, while
the pivots are the geopolitically important key areas.

The geopolitical pivots, regions or states whose
location is important and their control provides a
geopolitical player quick and easy access to vital
strategic resources while it denies competitors the
access to these strategic resources.

It was only about 500 years ago, that the center
of world trade shifted from the Mediterranean Sea to
the Atlantic Ocean. Most of the great powers of the
ancient times (Egypt, Persia, Macedonia, Greek
world, Rome, Cartage, the Byzantine Empire) and
the Middle Ages (the Italian republics of Venice and

* Barcelona Convention. Convention for the Protection of
the Mediterranean Sea Against Pollution, 1976.
Available at: <http://www.unep.ch/regionalseas
/regions med/t barcel.htm> (viewed September 8,
2012)

> BRZEZINSZKI, Z.. A nagy sakktdbla. Eurépa
Konyvkiado, Budapest, 1999, p. 314.; Brzezinski
Zbigniew: The Grand Chessboard: American Primacy
and Its Geostrategic Imperatives, Basic Books. 1998.
p. xiii. ISBN 0-465-02726-1.
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Genoa, the Ottoman Empire) were concentrated on
the shores of this geopolitical pivot.

The formation of sea power and maritime
domination in the region is also important. The
maritime power is the state itself/alliance that
achieve a state of domination. According to Admiral
Gorskhov the essence of the sea power of the state is
the possibility of the most efficient use of World
Ocean or in other words the hydrosphere.® The
elements of the sea power are the naval strategy and
the navy.

The maritime domination over the seas and
oceans means power status. According to Edward
Wegener the maintenance of sea transport and the
prevention of hostile maritime activities constitutes
the exercise of “sea control”.”

The Atlas of the geopolitical types of Max Georg
Schmidt and Hermann Hack distinguishes different
geopolitical forms and tools of the sea power: access
to the sea, artificial occlusion from the sea, efforts to
reach the opposite shore, encapsulation of the sea
basin (Roman Empire, Ottoman Empire), the straits
(Bosporus, Gibraltar, Bab-el Mandeb), maritime
geopolitical power lines intersection (Mediterranean
Sea), occlusion of the straits.®

Florin Diaconu in his work highlights the
renewed geopolitical and geostrategic role of the
Mediterranean sea,” and emphasizes that the
structure of international relations was shaped by
major naval wars, or by wars, in which naval
operations played an important role. Throughout
history major wars and major changes, in which
political power was shared, were closely dependent.
Major military conflicts in the Mediterranean region,
on the shores or on the waters of the Mediterranean
Sea made great powers involved in the conflicts and
status even stronger or helped some medium-sized
powers reach great power status. As in any other
region, sea or ocean of the world the main goal was
to eliminate all competitors, threats and risks, and to
attain entire control of the sea trade and the
extension of political influence.

From 495 B.C. (Lade battle) until the end of the
16th century when the British fleet defeated
the mighty Spanish Armada major sea battles that

® GORSKOV, S. G.: Az dllam tengeri hatalma, Zrinyi
Katonai Kiad., 1983. p. 16.; Sergei Georgyevich
Gorshkov: The Sea Power of the State, 1979.
Annapolis, Naval Institute Press, 284 pp.

7 WEGENER, E.. Die Elemente von Seemacht und

maritimer Macht In Mahncke. Dieter — Schwarz,

Hans-Peter (szerk.); Seemacht und Aussenpolitik

(Alfred Metzner Verlag - GmbH, Frankfurt am Main,

1974.), p. 27.

Max Georg Schmidt-Hermann HACK: Geopolitischer

Typen-Atlas, zur einfiihrung in die grundbegriffe der

geopolitik, Justus Perthes in Gotha, 1929.

® DIACONU, F.: A renewed geopolitical and geostrategic
role for the Mediterranean sea. In Strategic Impact,
No. 3/2008. pp. 43-46.
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influenced the history of mankind took place in the
Mediterranean Sea.'”

The political and military distribution of the
power in the Mediterranean region had great
influence on other regions of the world as well.
Athenian Navy by means of diplomacy, direct
political and military pressure made the city-states
located on the shore of the Black Sea obedient
taxpayers. Later on the Roman imperial expansion
(Britannia, Pannonia, Asia Minor, Asia Maior etc.),
the trans-regional hegemonic status of Rome became
possible only after the complete defeat of
Carthage."'

The failure of the Crusades, the unsuccessful
attempts to open the trade route between Europe and
Far East played important role in this - at least in the
initial period. Therefore the Europeans decided to
search and open new alternative routes. Over the
next centuries, amazing geographical discoveries
were made; the Americas and almost the entire
Africa were annexed by the European great powers.
The main geopolitical pivot gradually shifted to the
Atlantic Ocean connecting Europe and the New
World.

3 RENEWED GEOPOLITICAL AND
GEOSTRATEGIC IMPORTANCE OF THE
MEDITERRANEAN AREA

At the beginning of the Cold War the
geostrategic importance of the Mediterranean grew
again. For the first fifty years of its existence, NATO
concentrated its attention mostly on the East,
because the main threat was perceived as coming
from the East. North Africa and the Mediterranean
have always been of secondary concern to NATO,
and never considered as a likely front of conflict.
With the end of the Cold War NATO started paying
more attention to its southern periphery.

Political and military efforts of the United States
and its allies in the region were directed to prevent
the Soviet Union from gaining ground in the
Mediterranean and the Middle East, and to secure
straits, transport routes and the lines of
communications.

Both superpowers’ purpose was acquisition of
raw materials, military bases, control of sea and land
transport routes. This made the Mediterranean Sea
basin strategically important for both superpowers;
they mutually sought to reduce the other's sphere of
influence.'

' Tbid p. 44.

' Ibid p. 44.

2. KECSKEMETHY, S. K. A mediterran térség
jelentésége a NATO szamara. Hadtudomanyi Szemle
cimil on-line tudomanyos folyoirat 2008. 1. évfolyam
2. szam, p. 101-106.
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Thus, conflicting  aspirations,  maritime
geopolitical power lines crossed in the
Mediterranean.

The strategic importance of the region is clearly
indicated by the fact that only one year after
NATO*s foundation, the Southern Command was
established, the 6th U.S. Fleet area of operation was
in the Mediterranean Sea."

In 1946, President Truman dispatched the
battleship Missouri to the Eastern Mediterranean, to
demonstrate U.S. power in view of Soviet threats to
Turkey and Iran, and to prevent Soviet base
construction plans in Turkey. The main task of the
fleet was to monitor the Soviet Fleet’s development,
keep track of their movement on the world's oceans.

Three northern Mediterranean states were
founding members of the Alliance (France, Italy and
Portugal). The enlargement of the organization
continued in the early fifties, in 1952 Greece and
Turkey joined the Alliance. Clear objective was to
secure the straits and to prevent the Soviet Union
getting to the Mediterranean Sea. In 1982, Spain
became a NATO member, and with this accession
the northern Mediterranean coastal participation was
completed. Slovenia joined the Alliance in 2004,
Croatia and Albania in 2009 (a Mediterranean
countries in a wider sense).

The US policy in 1947 provided financial,
economic and military aid and strategic protection to
Greece and Turkey because they were threatened by
the Soviet Union. It was the start of the containment
policy to stop Soviet expansion; it was a major step
in beginning the Cold War.

According to the Truman doctrine the United
States will not tolerate World War II status quo’s
violent change, by economic and military assistance
will intervene in those countries where the threat of
communism is spreading. On 12th March, 1947,
Harry S. Truman, in his speech to Congress
announced in details the principle of containment.
He pledged American support for "free peoples who
are resisting attempted subjugation by armed
minorities or by outside pressures". President
Truman requested that Congress provide
$400,000,000 worth of aid to both the Greek and
Turkish Governments. He also explained that he
intended to send American military and economic
advisers to countries whose political stability was
threatened by communism.

Later in the beginning of 1960 the Mediterranean
region became the scene of strategic superpower
rivalry and open confrontation. The Soviet Union
provided economic and military assistance to Syria
and Egypt, the U.S.to Israel. The region was vital to
both superpowers for major strategic offensive

3 GAZDIK, G.: Az EU és a NATO szerepvdllalisa a
Mediterraneumban. Nemzet és biztonsag, 1. évfolyam,
7. szam 2010. augusztus p. 15-28.

operation and strategic direction. In the post-Cold
War era the transformation of the Middle East took
place. The disintegration of the Soviet Union meant
the loss of a great power ally for the socialist Arab
countries."*

In these fifty years numerous international
organizations launched initiatives related to the
Mediterranean region. NATO’s Mediterranean
Dialogue, Istanbul Cooperation Initiative, the
European Union’s Euro-Mediterranean Partnership,
5+5 Dialogue, Barcelona Process, Mediterranean
Forum, and the Union for the Mediterranean are
excellent examples of these."”

The events in the spring of 2011 — the Arab
spring — surprised the international community
(government,  security  experts etc.).'® The
international organizations (European Union, OSCE,
NATO) could not really come up with an applicable
and acceptable alternative or solution.

4 THE MEDITERRANEAN AND THE NATO

At the end of 1994, NATO launched an initiative
aimed at its southern neighbors and the term
Mediterranean Dialogue (hereinafter MD) was
coined. Six countries joined the Dialogue initially:
Egypt, Israel, Mauritania, Morocco and Tunisia in
February 1995, and Jordan, in November 1995.
Algeria became a member in February 2000. The
Mediterranean Dialogue’s overall aim is to
contribute to and promote regional security and
stability by enhancing better mutual understanding
between NATO and the Dialogue countries, as well
as promoting regional security and stability."”

The Dialogue reflects NATO's view that security
in Europe is tied to the security and stability in the
Mediterranean. The guiding principles are as
follows: gradual approach, mutual benefit, taking
into account Mediterranean partners’ expectations
and interests.

The Mediterranean Dialogue was launched at the
same time as the Partnership for Peace, but the two
initiatives and their success cannot be compared.
MD over the past fifteen years has not achieved

Y ERZSEBET, N. R.: Uj viligrend a Kézel-Keleten?
Nemzet és biztonsag, 2011. 2. szam. p. 2.

1® KECSKEMETHY, S. K.: 4 mediterran térség és az
Europai Unio. Eurépai Tikor, 2010. majus XV.
évfolyam 5. szam p. 87-94. Siposné Kecskeméthy
Klara: Mediterran Parbeszéd a biztonsag ¢és az
egylittmiikodés erdsitésében, Hadtudomany, 2004. 2.
szam, p. 90-97.

' GAUB, F., GUPTILL, S., KAMP, K. H., RAZOUX, P.,
SCHWARZ, R.: The Arab Explosion: Questions and
Options for NATO., Research Report, NATO Defence
College, Rome, 23 February 2011, p. 3.

7 KECSKEMETHY, S. K.: Security and cooperation
through education and research in the Mediterranean
Area. In AARMS, Academic and Applied Research in
Military Science, 2004. Issue 2, Volume 3. p. 295-304.
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groundbreaking success in the regional stability and
development. The real dialogue was missing,
financial resources were insufficient, and the
security perceptions were different. The Alliance is
judged negatively in the region; the significant social
and cultural differences, the Arab-Israeli conflict and
the Middle East regional security issues, seriously
strain relationships. NATO countries are not in
agreement on the content, the main objectives and
methods of the initiative.

Over the years MD has become more structured
and new possibilities for practical co-operation,
particularly in the military field, have been endorsed.
Much of this cooperation is focused on defense and
military issues, where NATO has particular
experience and expertise. Priorities include military
education and training, defense policy and strategy,
and enhancing the ability of our forces to work
together. But the practical cooperation also covers
areas such as fight against terrorism, border security,
air traffic management, and civil emergency
planning.

Operation Active Endeavour (hereinafter OAE),
was one of the measures taken by NATO to support
the United States in the wake of the terrorist attacks
of 11 September 2001, following the invocation of
Atrticle 5, NATO’s collective defence clause, for the
first time in the Alliance’s history. Since October
2001 NATO ships have been patrolling the
Mediterranean monitoring shipping and boarding
any suspect ships.'®

Initially the boats patrolled the Eastern
Mediterranean. In March 2003, OAE was expanded
to include providing escorts through the Straits of
Gibraltar to non-military ships. After 4th March
2004, NATO extended its remit to the whole
Mediterranean. In June 2004 at the Istanbul Summit
meeting, Allied leaders decided to enhance
Operation Active Endeavour, and made participation
possible for Partnership for Peace, as well as for
Mediterranean Dialogue partners in the operation.
The mandate was extended to combat terrorism and
the proliferation and smuggling of weapons of mass
destruction.'” This was the start of a new partnership

18 Since its initiation in October 2001, OAE forces have
hailed over 100,000 ships, boarded more than 155
suspected ships and escorted nearly 500 merchant ships
across the Strait of Gibraltar (See NATO’s official
website)

Greece, Italy, Spain and Turkey, contribute directly to
the operation with naval assets. Escort operations in the
Straits of Gibraltar used to involve the use of fast patrol
boats from Northern European Allies Denmark,
Germany and Norway. Spain also provides additional
assets in the Straits. Operation Active Endeavour relies
heavily on the logistic support of Mediterranean NATO
Allies. From 2004, Partner and non-NATO countries
started offering their support. Exchanges of Letters
have been signed between NATO and Israel, Morocco,
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policy: MD was elevated to a genuine partnership,
based on mutual interest, benefit, joint
ownership, transparency, self-differentiation and
progressiveness.

The Istanbul Cooperation Initiative (hereinafter
ICI) was launched in 2004 for the purpose of
contributing to security and stability
(democratization of societies and institutional
systems, helping economic development) in the
broader Middle East region from Mauritania to
Afghanistan. There are four participating countries
(Bahrain, Kuwait, Qatar, and United Arab Emirates).
Specific areas of co-operation include tailored
advice on defense reform, budgeting, planning and
civil-military relations; military-to-military
cooperation; fight against terrorism, the proliferation
of WMD and their means of delivery, and co-
operation in border security and civil emergency
planning. Practical implementation draws on
activities and mechanisms developed in the PfP
framework and builds on experiences gained in MD.

The location of the Istanbul Summit made clear
that NATO’s security concerns, the centre of gravity
had shifted towards the southeastern part of the
European continent.

At the Riga Summit in 2006 the Alliance
launched the NATO Training Cooperation Initiative
to share its training expertise with MD and ICI
partners from the broader region of the Middle East,
to increase participation of representatives of the
Mediterranean region in existing NATO training and
education and subject specified modular courses and
programs at different strategic and operational level
schools (NATO Regional Cooperation Course at the
NDC is an excellent example). NATO created a
network system of expanding training capabilities;
the Mediterranean Faculty was established in the
NATO Defense College.”!

At the Bucharest Summit the Alliance welcomed
the progress made in the implementation activities of
the NATO Training Cooperation Initiative, the
conclusion of Individual Cooperation Programmes
(ICP) with Egypt and Israel. The summit
encouraged other Mediterranean Dialogue partners
to develop their own ICP, and welcomed the
implementation of the first ever Mediterranean
Dialogue Trust Fund project to assist Jordan with the
disposal of unexploded ordnance and ammunitions.*

Russia and Ukraine. For 2011Russia, Ukraine,
Morocco and Israel have offered physical assets.

? Riga Summit Declaration Issued by the Heads of State
and Government participating in the meeting of the
North Atlantic Council in Riga on 29 November 2006

2l RADEMACHER, F.: The NATO Training Cooperation
Initiative, In NATO Review, 2007. Issue 1.
Partnerships: Old and New, p. 32-35.

22 Bucharest Summit Declaration Issued by the Heads of
State and Government participating in the meeting of
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The new Strategic Concept (Active Engagement,
Modern Defence) was adopted at the Lisbon Summit
in 2010.> NATO’s Strategic Concept identified the
three essential core tasks and principles of the
Alliance: collective defense, crisis management and
collective security.

The ,Partnerships” chapter of the document
analyzes in detail a world-wide network of partner
relationships with countries and organizations
around the globe®, where partnership makes a
valued contribution to the success of NATO’s
fundamental tasks.

In the ,Partnerships” chapter, fairly limited
attention is devoted to the Mediterranean region and
to two important initiatives - the Mediterranean
Dialogue and the Istanbul Cooperation Initiative of
this region.*

It was obvious that in the light of the new
geopolitical power lines and the developments in the
region the Alliance would review the regional
strategy. NATO has to clearly formulate and revalue
the interests and priorities related to the
Mediterranean. The Mediterranean Dialogue and
Istanbul Cooperation Initiative should be amended
along these preferences and priorities, because these
initiatives have to strengthen security and stability in
the region.

In April 2011, NATO Foreign Ministers adopted
a new partnership policy (Berlin Partnership
Package) designed to facilitate more efficient and
flexible partnership arrangements, which provides
new tools for existing and potential partners, allow
them to shape their relationship with NATO.*

the North Atlantic Council in Bucharest on 3 April
2008

Active Engagement, Modern Defence, Strategic
Concept for the Defence and Security of the Members
of the North Atlantic Treaty Organization, Adopted by
Heads of State and Government, at the NATO Summit
in Lisbon, 19-20 November 2010 p. 40.

NATO has partnership relations on different levels,
holds dialogue and cooperation with more than 40
countries and international organizations. It also looks
for cooperation with other international and non-
governmental organizations, global partners in order to
promote security and stability of the region.
See page 31. in Strategic Concept for the Defence and
Security of the Members of the North Atlantic Treaty
Organization Adopted by Heads of State and
Government at the NATO Summit in Lisbon 19-20
November 2010, p. 40. In the Lisbon Summit
Declaration only two paragraphs outline the above
mentioned two initiatives of the Mediterranean region.
See Lisbon Summit Declaration, Issued by the Heads
of State and Government participating in the meeting
of the North Atlantic Council in Lisbon, November 20.
2010. p. 13.

Active engagement in cooperative security: a more
efficient and flexible partnership policy, Berlin, April
15, 2011.http://www.nato.int/nato_static/ assets/ pdf/
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The areas of dialogue and cooperation are as
follows: defense reform, capability and capacity
building, education and training, fight against
terrorism, countering proliferation of weapons of
mass destruction and their means of delivery, cyber-
defence, energy and maritime security, including
counter-piracy.

The existing partnership frameworks —
PfP/EAPC, the Mediterranean Dialogue, and the
Istanbul Cooperation Initiative — are further
developed, while their specificity is preserved. The
Individual Partnership and Cooperation Program
will replace cooperation programs that had been
unique to individual partnership frameworks,
including the Individual Partnership Program (IPP),
established for PfP/EAPC members; the Individual
Cooperation Programme (ICP) extended to MD and
ICI partners; and the Tailored Cooperation Packages
(TCP’s) made available to NATO’s global
partners. *’

The Individual Partnership Action Plan (IPAP)
and Planning and Review Process (PARP) will also
be opened to partners beyond the PfP/EAPC, on a
case by case basis and on decision of the North
Atlantic Council.

Stability in Europe is fundamentally linked to the
security of the Mediterranean area. States in the
greater Mediterranean basin have significant effect
on the energy security of Western Europe. The
Straits of Gibraltar, the Dardanelles/ Bosporus
Straits, and the Suez Canal are all critical transit
points of strategic importance, both in terms of the
energy security, and the general stability of maritime
trade routes.

There is no system of regional security,
economic integration or cooperation between the
countries of the Southern and Eastern Mediterranean
littorals. Nations of the region maintain only limited
political dialogue with each other, mostly through
international and regional fora. The region is
characterized by a climate of political distrust and
suspicion. Countries of the region perceive NATO as
a military instrument of the West.”® One of the most
important  goals is the elimination of
misunderstandings, differences, century-old and
new-fangled historical grievances between the
Mediterranean countries. The main objective is to
enhance regional security and stability.

pdf 2011 04/20110415 110415-Partnership-Policy.
pdf (viewed October 23, 2012)

27 R. MOORE, R. R.: Lisbon and the Evolution of
NATO’s New Partnership Policy. In Perceptions,
Spring 2012. Volume XVII, Number 1, pp. 55-74.
Available at:  http://sam.gov.tr/wp-content/uploads/
2012/02/ RebeccaMoore2.pdf (viewed June 19, 2012)

B FABER, P.. The future role of NATO in the
Mediterranean Basin. NATO Defence College, 2003.

p-5
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Table 1 Demographic data and estimates for the Mediterranean region (2012 World Population Data

Sheet)
Population Projected Projected
mid-2012 population population
(millions) mid-2025 mid-2050
(millions) (millions)
Southern Rim
Algeria 37,4 42,0 46,5
Egypt 82,3 102,0 135,6
Libya 6,5 7,5 8,8
Morocco 32,6 36,9 41,4
Tunisia 10,8 12,1 13,7
Western Sahara 0,6 0,8 0,9
Southern Rim Total 170,2 201,3 246,9
Northern Rim
Albania 2,8 2,9 2,6
Andorra 0,1 0,1 0,1
Bosnia-Herzegovina 3,8 3,7 3,0
Croatia 473 4.1 3,8
France 63,6 67,4 72,4
Greece 10,8 11,1 10,9
Italy 60,9 63,1 63,6
Kosovo 2.3 2,7 32
Macedonia 2,1 2,1 2,0
Malta 0,4 0,4 0,4
Monaco 0,04 0,04 0,04
Montenegro 0,6 0,7 0,7
Portugal 10,6 10,7 10,6
San Marino 0,03 0,04 0,04
Slovenia 2,1 2,2 2,1
Spain 46,2 473 479
Northern Rim Total 210,67 218,58 223,38
Total 380,87 419,88 470,28

Source: Available at: <http://www.prb.org/pdf12/2012-population-data-sheet eng.pdf>

Numerous international organizations are
operating together in the Mediterranean region: so
overlaps in the different initiatives are inevitable.
Keeping in mind the strategic, political and
economic importance of the Mediterranean region, it
is necessary to guarantee financial resource to the
programs, and also to avoid its dissipation.

What is the key to the success in the
Mediterranean? The expected security benefits of
NATO initiatives should be indivisible; they should
apply to the Mediterranean basin and the Euro-
Atlantic area. International organizations (NATO®

? The NATO created a network system of expanding
training capabilities, the Mediterranean Faculty was
established in the NATO Defence College (hereinafter
NDC); the NATO Training Cooperation Initiative was
launched at the Riga Summit; in order to increase
participation of representatives of the Mediterranean
region in existing NATO training and education and
subject specified modular courses and programs at
different strategic and operational level schools (NATO
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European Union) in the region must operate in
close cooperation in order to achieve greater
coherence and effectiveness. Any cooperation,
program or proposal should reflect as closely as
possible the expectations and pretensions of the
Mediterranean partners.

One can only hope that initiatives promoting
regional security, stability and cooperation in the
Mediterranean  will contribute to sustainable
development as well as fruitful economic and
cultural relations.

Regional Cooperation Course at the NDC is an
excellent example). See Fritz Rademacher: The NATO
Training Cooperation Initiative, In: NATO Review,
2007. Issue 1. Partnerships: Old and New, p. 32-35.
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MODELING OF LOGISTICS IN COMPUTER ASSISTED EXERCISES
Slawomir BYLEN

Abstract: A command post exercise, supported by computer simulation, is one of the primary training tools available to the
Polish Armed Forces for training their commands and staffs on their joint mission essential tasks. The published article
contains detailed information about modeling of logistics in computer assisted exercises. The Polish National Defence
University (NDU) is the most important military university in Poland. The War Games and Simulation Centre (WG&SC) is
an integral part of University which is one of the most modern in Europe. WG&SC is equipped with the Joint Theater Level
Simulation (JTLS). JTLS is an interactive, computer-based, multi-sided war gaming system that includes land, sea, air,
intelligence and logistics functions.

The article emphasizes that practical training is the most effective form for commands, staffs and troops to develop
operation’s scenarios or solve problems regarding the process of preparation for operations in time of war, crisis or peace.

Keywords: Computer assisted exercises, simulation system, modeling of logistics.

1 INTRODUCTION

Attainment of high level military commands and
staff is possible thanks to training conducted in
conditions and situations approximate to those
which prevail on the battlefield. Exercises are the
most suitable form of training ensuring “realism of
battlefield”. They allow verification of correctness
and usefulness of doctrinal (operational-tactical)
assumptions regarding rules and means of military
operations in various conditions of battlefield.
Exercises constitute one of the best way to evaluate
efficiency of organizational structures of individual
ranks of command, efficiency of leadership system,
armament and protection of operations. They allow
to assess the degree of achieved combat readiness
and also to verify possibilities of the armies to
execute in specific time and place planned
operational tasks.
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Fig. 1 Position of War Games and Simulation Centre in
the system of Polish armed forces training?

! Available at: <http://csikgw.aon.edu.pl/>, [15.06.2012].
2 Available at: <http://csikgw.aon.edu.pl/>, [15.06.2012].

The Polish War Games and Simulation Centre is
the organizational unit of National Defence
University. The WG&SC located in Warsaw,
provides facilities and equipment needed to conduct
computer assisted exercises (CAX). The overall goal
of the Centre is to train the military leader and his
staff on the level of brigade, division, and corps.
Figure 1. shows position of WG&SC in the structure
of National Defence University.

2 MODELING CAPABILITIES OF
LOGISTICS IN JTLS SIMULATION
SYSTEM

The Joint Theater Level Simulation is an
interactive, multi-sided simulation that can model
air, ground and naval combat, with Special
Operation Forces (SOF), intelligence support and
logistical®.

» Y.

foint Theater .
Ievel Simnlation,, .

JTLS system has implemented all basic logistics
support tasks but some of them are modeled
differently than in the Polish Army. In particular the
non-compatibility some of logistical processes
appears during tactical level CAX. We can observe
differences between logistics support in JTLS and
logistics support in the Polish Army. Differences
exist especially between supply and field services.
JTLS defines division on the ten classes of supply
and the 272 miscellaneous category of supply.

% Joint Theater Level Simulation, Analyst’s Guide,
(JTLS Document 01, version 3.3.0.0), March 2008,
page 2-1.
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Conceptually National Logistics defines five
classes of supply and various kind and group of
supply.
The following logistics capabilities exist in
JTLS*:
= movement of supplies by truck, barge, or rail;
= transportation of units by rail, barge, or truck
convoy;
= use of trucks from one unit to pick up supplies
from one or more other units, and deliver them
to the other units or locations;

= mandatory transfer of supplies from one unit to
another;

= automatic or player-directed resupply of units;

= creation of logistics loads for use in future
orders;

= creation of supply caches for future use;

= operation of pipelines, including drawing
supplies from the pipeline and replenishing
supplies;

= capture of enemy supplies and recovery of own
supplies;

= modification of stockage objectives and/or
reorder thresholds of one or more supply
categories for either a single unit, a group of
units, or all units;

= change of the depot from which a unit orders its
supplies or from which a pipeline is replenished;

= Airlift and Airdrop Operations (through the air
module);

= Sealift Operations (through the naval module);

= evacuation of casualties (WIA) and evacuation
of remains (KIA).

JTLS partially based on the Field Manual FM 4-
0°. Combat Service Support (CSS) tasks are to
personnel, arm, fuel, fix and move the force. These
tasks are generally categorized into: logistics
support, personnel service support and health
services support. In JTLS all of the above tasks were
placed into logistics operations which includes:
supply, maintenance, medical support and personnel
support.

3 LOGISTICS OPERATIONS IN JTLS

Supply

In the Polish Armed Forces supply and services
consist of wide-ranging functions that extend from
determining requirements at the strategic level to
delivering items and services to the user at the

Joint Theater Level Simulation, Executive Overview,
(JTLS Document 08, version 3.4.5.0), September
2010, page 3-11.

°  Field Manual No. 4-0, Combat Service Support, US
Headquarters Department of the Army, Washington,
DC, 29 August 2003.
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tactical level. Supply involves acquiring, managing,
receiving, storing, and issuing all classes of supply
except class VIII (medical support). Field services
involve feeding, clothing, and providing personnel
services to soldiers. It consists of clothing exchange,
laundry and shower support, textile repair, mortuary
affairs, preparation for aerial delivery, food services,
billeting, and sanitation.

Consumption supplies

In JTLS units do not consume supplies until they
arrive in the game. Consumption may occur during
routine activity, with additional usage while in
combat or involved in combat-related activities such
as moving or flying. Supplies such as ammunition or
bombs are consumed only when used. In JTLS, all
supply consumption falls within three categories:

= As Used: consumption occurs only if the asset is
used, as with air weapons and ammunition.

= Per Day: routine unit consumption, affected
only by length of time.

= Per Person: depends on the number of
personnel in the unit over a length of time.

Supply Categories

JTLS can have an essentially unlimited number
of supply categories, however, some of them are
mandatory for certain game functions. The logistic
directives are designed to permit modifications to
the automatic requisitioning and delivery process.
To fulfill the requirements of a Logistics Player, you
must be familiar with the concept of the operation,
including the logistics concept, as well as the parts
of the database that affect or are affected by logistics
considerations.

Transportation Support

Army transportation plays a key role in ensuring
that Army execute global force projection and
sustain forces in operations. Supporting the Army
transportation is essential to effective and efficient
force  generation and  sustainment. Army
transportation operates as a partner to deploy,
sustain, and redeploy forces in all military
operations. Transportation provides vital support to
the Army across the strategic, operational and
tactical levels of war.

In JTLS the resources used to move supplies
around the battlefield are modeled as entities called
Transportation Classes (TC). Transportation
Classes are described in terms of:

= the type of asset: truck, rail or barge;

= their capability to carry supplies;

= their vulnerability to air attack and ground
detection and attack;
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= whether they may use, must use, or are
prohibited from wusing Materiel Handling
Equipment (MHE) in the process of loading and
unloading;

= the amount of time it takes to load and to unload
one asset if MHE is not used.

In JTLS transportation support is a part of
logistics operations has implemented:

= implicit resupply;

= explicit resupply.

Because JTLS is designed to train higher-level
staff, the lower logistics functions can be automated.
Implicit resupply is based on an explicit convoy
distance. If the distance from the support unit to the
requesting unit is less than the Explicit Convoy
Distance, supplies are shipped to the receiving unit
implicitly — i.e. without explicitly modeling a
convoy moving the supplies. However, the support
unit must have the supplies on hand. Convoy
load/unload times and travel time are considered but
the supplies cannot be interdicted.

If the distance between the requisitioner and the
supplier is greater than the Explicit Convoy
Distance, then explicit convoy resupply occurs up to
a maximum defined distance. The support unit
automatically fills the order provided that:

= transportation assets (rail, barges, or trucks) are
available;
= requested supply stocks are available.

Convoys are formed and sent to the requesting
unit, observing load/unload times and travel times.
Convoys are attritable—i.e. they can be interdicted
though convoys do not venture into hexes that are
occupied solely by enemy units. Explicit Resupply
does not apply to airlifting supplies, which requires
an order to be executed.

Maintenance

Maintenance is central to any mission
operational success. Aviable maintenance system is
agile and synchronized to the combat scheme of fire
and maneuver. It anticipates force requirements. A
commander who has 65 percent of his tanks
operational may wisely delay an attack if he can
realistically expect the repair process to have 90
percent ready within 24 hours. Alternatively, he can
weight the battle by allocating replacement systems.
Maintenance is a combat multiplier. When opposing
forces have relative parity in numbers and quality of
equipment, the force that combines skilful use of
equipment with an effective maintenance system has
a decided advantage.

JTLS system has implemented:

= modeling loss of combat systems (arms,
military equipment);

= modeling of repair and maintenance in home
units (reconstitution of combat systems);

= supply of arms, military equipment and repair
parts.

The logistics module includes® a maintenance
function that simulates the initial fail on issue rate,
repair of systems damaged in combat, and their
eventual return to operational status. Each combat
system has several attributes in the database; one of
these specifies a percentage of casualties that can be
recovered from combat, and another specifies a
percentage of those that will eventually return to
their combat unit. This method is used to represent
recovery and repair times of wvarious combat
systems.

Health service support

In the Polish Army health service support is a
single, integrated system. It consists of all services
performed, provided, or arranged to promote,
improve, conserve, or restore the mental and
physical well-being of personnel in the Army. This
system encompasses the ten functional areas of
medical treatment: area support, medical evacuation,
medical regulating, hospitalization, preventive
medicine, health service logistics, dental, veterinary,
combat operational stress control services, and
medical laboratory support.

JTLS system has implemented:

= modeling loss of personnel;

= modeling of medical treatment in own units;
= modeling medical evacuation KIA and WIA';
= medical materiel and equipment supply.

Personnel combat systems may have a number of
systems that are in undergoing medical treatment®.
The concept of evacuating personnel with long
recovery times is represented in JTLS. Each faction
has an WIA max. unit treatment attribute. Units that
belong to the faction try to evacuate any casualties
that will not be returned to duty before this time has
elapsed. Personnel who are to be evacuated are
transferred to the casualty. In addition to
representing casualties to be evacuated, JTLS can
represent personnel remains, i.e. KIAs. In JTLS, if
both casualties and remains are to be evacuated,
casualties have priority for transport.

6 Joint Theater Level Simulation, Executive Overview,
(JTLS Document 08, version 3.4.5.0), September 2010,
page 3-12.

T KIA = Killed in Action, WIA — Wounded In Action.

8 Joint Theater Level Simulation, Analyst’s Guide, (JTLS
Document 01, version 3.3.0.0), March 2008, page 6-74.
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4 THE METHODS OF CONTROLLING
LOGISTICS PROCESSES IN JTLS

Players interact with the simulation by sending
orders to units over which they have command
authority®. JTLS provides the commander of each
Force Side with the ability to manage the allocation
of command authority. The Player must interact with
the model by monitoring the Information
Management Tool, requesting reports, interpreting
advisory messages, scheduling resupply airlifts,
sending resupply to units in trouble or ones that do
not have supporting units, changing stockage
objectives and reorder levels, assigning new support
units, or directing mandatory transfers of supplies.

JTLS models logistics play to suit the players
ability to manage the many logistics functions.
Logistics may be played more or less hands-off, or
“unconstrained,” for those factions which do not
have sufficient log players or the inclination to
manage the logistics flow. On the other hand,
logistics in JTLS may be played in an entirely
explicit or “constrained” mode, with all the attendant
complexities of resupplying all units within the
exercise scenario. Directed resupply requires that an
order be input by a player.

In WG&SC, using JTLS during conducting CAX
exercises, we apply both of the methods controlling
logistics processes. Knowledge of the logistic

concept is vital because tactical level logistics are
not automatic. Logistics Players may enter orders to
assess and change the way logistic support is
accomplished. Menu Logistics Orders consist of
four primary group: Supply Transfers, Requisition
Parameters, Logistics Operations and Logistics
Assets. Figure 2 shows the Logistics Orders.

The orders are Mandatory Transfer, Directed
Resupply, Push, Change Support Unit, Alter
Requisition Level, Cache Supplies, Alter Pipeline
Operations, Assign Pipeline Support, Establish Port
Priority, and Direct To New Port.

The Mandatory Transfer order directs one unit of
any type to give a list of supplies to another unit. A
Player, normally the Logistics Player in an exercise,
may send this order to direct any unit to give
supplies to another unit and specify the list of
supplies. For the order to be executed, the units must
be within an input-specified distance (below 24 km).
The giving unit fulfills the order to the fullest extent
possible reducing itself to a destroyed status if
necessary. Figure 3. shows the Mandatory Transfer
order.

The Directed Resupply order is used to direct a
support unit (airbase or FARP™) to ship a single
load of supplies to one other unit or to direct a
support unit to dispatch a truck convoy with or
without supplies on a Supply Run. Figure 4. shows
the Directed Resupply order.

File MWew Imt [ Order | Tools Help
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Logistics

F

F

¥
Intelligence »
Maval b
¥

Litilities

Supply Transfers b
Requisition Parameters »#

Mandatory Transfer
Directed Resupphy

Logistics Operations  » Push

'IEi'IEF'F-.

% 0134

K = Eﬁzapmc
— 41DPLOT

<l ek

Logistics Assets » Push Delete
e Cache Supplies
i mMLRS

Air Movement Report

- =

Fig. 2 Menu Logistics Orders in the JTLS system

® Primary or shared authority.
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& MANDATORY.TRANSFER

Reference

S5ending Unit

Receiving Unit
Mot Later Than
Log Load

| Mo | £5.4P
=] Bl

|Send| |Check| |Default| |Sa'u'e| |Clear| |HE||:I|

Fig. 3 Menu Mandatory Transfer order in the JTLS system

£ DIRECTED.RESUPPLY o B
Reference |
Not Later Than [How [asap] ]
Type Shipment ig) Single Source/Destination ) Multiple Source/Destination:
Supplies List @ﬂ |T| E
Sending Unit K - E
Receiving Unit k - E

Shipment Method

@) BEST_AWAILABLE () BARGE

i RAIL

1 TRUCK

Backhaul Per mitted

NGO ) YES

|Send| |Check| |Defau|t| |Clear| |He|p|

Fig. 4 Menu Directed Resupply order in the JTLS system

A Player can direct that a support unit (airbase or
FARP) sends a periodic shipment of supplies to
another unit. This creates an automatic Push
requirement at the shipping unit. An automatic push

requirement is the second highest priority
requirement. The shipping unit will either ship the
supplies or backorder them. The period may be any
length of time. Figure 5 shows the Push order.

Receiving Unit

Mot Earlier Than
Log Load
How Often

NUWIASAF'
>

e

Backhaul Permitted

) NO (@ YES

|Send| |Check| |Default| |Sa'u'e| |Clear| |HEI|:||

Fig. 5 Menu Push order in the JTLS system
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&5 CHANGESUPPORT.UNIT :

Reference
Unit

upport Unit To Change (g poytine

P;.I;ew .S.uppurt Unit
Change 4ll 5upply Categories

L [~] [
i1 Supply Specific
1 old Support Specific
L1 B4 |l
im N ) YES

Fig. 6 Menu Change Support Unit order in the JTLS system

A Player can change a unit's routine support unit
or any of its supply specific support units using the
CHANGE SUPPORT UNIT directive. A unit will
order all its resupply, except for those supplies
specified explicitly by category, from the default
support unit. The unit’s routine (default) support unit
or supply specific support unit might be changed for
the following reasons™ :
=  To provide better support. For example, the new

unit may have more of the supplies needed by

the unit.

= To provide more responsive support. For
example, the new support unit is closer to the
unit than the unit’s current support unit.

= To provide a support unit. For example, the unit
may not have a current support unit defined.

=  To remove a support unit. For example, the unit
may have moved to a location that cannot be
supported by the available theater support
assets.

Figure 6 shows the Changes Support Unit order

The Controller can also greatly influence/the
sustainment process by changing strategic resupply,
adding trucks, changing unit data parameters
concerning supplies on hand, changing convoy
speeds, sizes, load/unload times, and specifying
implicit/explicit convoy distances.

As noted elsewhere, a Player may have the
ability to order units to perform actions. These units
are called “orderable units”. Generally, a Player
must have authority over a unit to direct it to take
any action. For example, to direct a unit to ship
supplies to another unit, the Player must have
authority over the shipping unit. The Player does not
need authority over the receiving unit. Additionally,
each Force Side has a “relationship” with each other

1 Joint Theater Level Simulation, Player’s Guide, (JTLS
Document 12, version 3.3.0.0), March 2008,page 5-2.
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Force Side. All relationships are initialized based on
data input or a default.

5 CONCLUSIONS

Practical training is the most effective form for
commands and staffs to develop operation’s
scenarios or solve problems regarding the process of
preparation for operations in time of war, crisis or
peace. The Polish War Games and Simulation
Centre provides facilities and equipment needed to
conduct Computer Assisted Exercises.

All JTLS processes are doctrine-neutral for
maximum flexibility. Model JTLS features detailed
logistic modeling. The logistic directives are
designed to permit modifications to the automatic
requisitioning/delivery process.
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