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In recent years, the transport of large packages with super weight from 100 tons to several
thousand tons is no longer a difficult problem due to the continuous development of
technology. Experienced transport companies, specializing in transporting heavy goods in
Vietnam, have invested in very modern equipment and machinery such as self-propelled
trailers of Cometto (Italy) in order to transport safely mentioned parcels of great economic
value arrive at the requested location. This trailer can be self-propelled, does not need to
use a tractor, and only needs to use a remote-control handheld device. Moreover, the trailer
gear shaft can rotate 360 degrees. In particular, the hydraulic system supports trailers
operating with high accuracy and absolute safety including functions such as 360-degree
rotation, lifting, transmission, braking, etc. In order to improve the performance of trailers
when actually used in large projects, an important detail in the trailer's hydraulic system
has been inserted a throttle valve with to increase the safety of the hydraulic pump and the
entire system as well as the safety of the goods that trailers are transporting. The trailer
system has transported the rig with a capacity of up to 3,200 tons in Vietnam, the shipment
of 15,000 tons in the world and beyond in the future.

1. Introduction

The operation of moving of oversized and overweight
packages onboard is called load-out. The oversized and
overweight packages such as: 1) topside, jackets for oil and gas
industry; 2) Big equipments for power stations; 3) Super-
weighted equipments for oil refineries and thermal power plants.

The load-out task is based on several techniques such as
skidding, lifting, float-on, etc and is a high-risk task. In this paper,
a self-propelled trailers system is utilized to do load-out task.
Adverse events can occur such as trailer overloaded, broken trailer
structure, damaged path due to temporary breakdown such as tire
explosion, the frequent failure of the Electronic Load Sensing
(ELS). Engineers should give priority to solving the problem of
damage to the road surface during transportation by many options
in many different places [1, 2]. Theoretically, the self-propelled
trailer system is navigated by methods such as GPS-based, IMU-
based [3], vision-based [4], and combined method of the single
mentioned methods [5].
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However, this method has many limitations as follows:

e Itis difficult to control the synchronous speed of tractors.

e Itisdifficult to adjust the center to lower the required position
because each delegation is a different rotation center.

e Itis unable to transport too heavy cargos.

The self-propelled trailers come with many special functions
are manufactured by employed the modern technology in order to
carry such overlength, overweight and oversized cargos as
illustrated in Figure 1. This self-propelled trailer system greatly
improves the limitations of the towing method as follows:

e The trailer speed is controlled very synchronously due to the
control needs only one person to operate via a remote
controller.

e  Adjusting the lower center to the expected position is much
simpler due to only one driving center is rotated.

e The trailer modules are connected to each others more or less
depending on the size and load of packages: Very
maneuverable in assembling.

e Distributes loads evenly on the trailer floor via the hydraulic
suspension.
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Figure 1: A project to load out the gantry using self-propelled trailers

Many leading companies in the world have approached to
invest in self-propelled trailer systems. However, several
companies in Vietnam also invest but are limited because of the
high cost. In particular, Vietranstimex has invested a Cometto
self-propelled trailer system that made in Italy [6] and is a
Modular Self-Propelled Electric (MSPE) type. During operation,
the Cometto system has shown many advanced features such as:

e Flexible assembly: modules are joined together by vertical or
horizontal coupling depending on the size and load of
packages.

e  Mobile steering system: The ability to rotate the package 360
degrees when not moving and many driving modes: wheel
steering, parallel steering, single-headed steering.

e The ability to shift the center of steering system in order to
adjust the trailer to overcome difficult roads without
interfering with the initial programming.

However, the Cometto self-propelled trailer system still
presents many problems during operation, including the frequent
failure of the ELS valve. Therefore, a new method was proposed
in order to handle fastly the ELS valve damage. A throttle valve
M is used in series with both tap J and ELS valve. Accordingly,
when the ELS valve fails, no matter the status of tap J and without
locking tap J, the hydraulic pump is adjusted by turning the
throttle valve M only so that the system pressure, which is
displayed on the driving pressure gauge, reaches to 200 bar or to
220 bar. The system works stably by those pressures. When more
pressure is needed, the throttle valve M continues to be adjusted.
After the throttle valve M is installed in the hydraulic system
controlling the pump, the self-propelled trailer system works very
stably and the proposed self-propelled trailer system has safely
transported and launched a lot of oversized and overweight
packages.

The remainder of the article is organized as follows: Section II
describes in details the origin Cometto self-propelled trailer
system and the method to enhance its performance; Section III
describes in details the experimental results by applying the
proposed method and summarizes the evaluation and Section IV
concludes the article.

2. The Cometto self-propelled trailer system and the
proposed method

Three problems discussed in this section is organized as
follows: Subsection 2.1 introduces the overview of Cometto self-
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propelled trailer system including Power Pack Unit (PPU) and
Modules; Subsection 2.2 specially describes about the main
features of PPU hydraulic system; and Subsection 2.3 introduces
the proposed method to enhance features of PPU hydraulic system.

2.1. The Cometto self-propelled trailer system

The system consists of main components as follows [7]:

e  Power Pack Unit.

e The 4/4/3 electronic-hydraulic module (The module has 4
axes, 4 hydraulic motors, the module width is 3 meters).

e The 6/4/3 electronic-hydraulic module (The module has 6
axes, 4 hydraulic motors, the module width is 3 meters).

The PPU links one or more trailer modules together with either
vertical or horizontal configurations as depicted in Figure 2.
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Figure 2: Main components of Cometto system

The number of PPUs and the number of modules is more or
less depending on the package weight and package size. However,
the system will be only controlled by one remote controller and
operated by one person.

The system is operated by a Diesel engine that driving
hydraulic pumps, generators and compressors. They provide
hydraulic, electrical and steam power for the following main
functions:

Hydraulic drive function.

Steering control function

Lifting control function.

Hydraulic brake function.

Air brake function when connecting a self-propelled trailer
and a non-self-propelled trailer.

2.1.1. The Power Pack Unit

The PPU is considered to be the brain of a self-propelled
trailer system. The PPU consists of an electro-electronic control
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system [8], a main hydraulic system that determines the functions
of the trailer. The PPU can be adjusted in the angle range of 11.8
degrees as depicted in Figure 3.

L

Figure 3: Power Pack and Radio Control

Between two mentioned systems, the hydraulic system, with
the parameters listed in Table 1, is improved to make the trailer
safer by adding a hydraulic system that controls the pump with a
throttle valve. This adding valve replaces the main control valve
ELS when this valve is damaged.

Table 1: The PPU hydraulic system parameters

Variable displacement pumps

Lifting and steering A11VLO190
Motorization (2 pumps) A4VGI180 + AAVGI125
Gear pumps

Oil cooling pump SAUER SNP3/90
Pump for hydraulic oil | SAUER SNP3/44
supply to engine coolant

radiators fan

Pump for overfeeding | SAUER SNP3/44
planetary gearboxes.

Pump for hydraulic oil supply | SAUER SNP2-17
to radiator fan

Table 2: Module parameters

WEIGHTS MSPE 4/4/3 (4 | MSPE 6/4/3 (6
axles) axles)
Speed (km/h) 05 5 10 05 5 10

Axle load (234 34 31 34 34 31
suspensions), ton

Total gross weight, | 136 136 124 204 204 186
ton

Dead weight, ton 1.77 26

Payload, ton 186.3186.3106.3 | 178 178 160
AXLES

Number of axle | 4 ( 8 suspensions) | 6 ( 12 suspensions)
lines
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Number of driven | 2 4
axles

Number of braked | 2 2
axles with A.S.R.

PLANETARY GEARBOX

Wheel reducer | LOHMANN GFT 17 T3 9357
(code 108.0204)

Number of wheel | 8 8
reducer

Variable A6VE 28HD1/63W
displacement

motor

Input speed 5960 rpm

Reduction ratio 77.95

Output speed 76,46 rpm

Output torque 13881 Nm (10237 ft.lbs)
Quantity of oil per | 2 litres

wheel reducer

Oil type SPARTAN EP 220~BP Energol GR-
XF220
SLEW GEAR
Slew gear IMO WD-HC 0300
Motor PARKER VOAC F12-060-MF-INF
2.1.2.  Modules

Modules with parameters such as in Table 2 include 6-axis
type (6/4/3) and 4-axis type (4/4/3) with a maximum load for one
axle of 3,4 tons. Modules are assembled by 3 types of connection
such as mechanical connection, hydraulic connection and
electronic connection. The connections are formed by serial
configuration (back to back coupling) and parallel configuration
(side by side coupling) as depicted in Figure 4.

2.2. The PPU hydraulic system.

The PPU hydraulic system [9] which is depicted in Figure5
consists of 5 pump assemblies as follows:

e One variable delivery pump A11VLO of 190cc (No. 22 in
Figure 5) used for the steering and the lifting of the vehicle,
and for the lifting cylinders of the Power Pack.

e Two variable delivery pumps: A4VG of 180cc and 125¢cc (No.
23 and No. 24 in Figure 5); used for the motorization. Being
a closed circuit, each of these two pumps is equipped with an
overfeeding pump.

e One fixed delivery pump of 44cc (No. 25 in Figure 5): this
pump is used for overfeeding and piloting of the hydrostatic
motors.

e One fixed delivery pump of 17cc (No. 26 in Figure 5): this
pump operates the hydraulic oil radiator fan.

e One further double-body fixed delivery pump of 90cc + 44cc
(No.27 and 27a in Figure 5)

= The 90cc pump (No. 27a in Figure 5) is used for
hydraulic oil recirculation in the radiator and in the
return filter (No. 11 in Figure 5).

= The 44cc pump (No. 27 in Figure 5) operates the Diesel
engine coolant liquid/air radiator fans.
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Configuration back to back
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Figure 4: (a) Module Coupling and 6-axis type
(b) 4-axis type

The five pump assemblies are arranged as depicted in Figure
5 and are driven by a MERCEDES 335 KW Diesel engine. The
pump assemblies are responsible for ensuring the operation of
functions such as transmission, steering, lifting and braking. In
particular, the hydraulic control valve ELS determines the
operation of the braking, steering and lifting functions by

adjusting the supply impeller A11VLO.

The hydraulic braking function: The braking function is to
ensure the safety of the entire trailer system and packages. If the
valve ELS is broken, the brake pressure cannot reach to 170 bar
(as in Figure 6) and therefore the braking function will not work.
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The hydraulic steering and lifting/lowering function:
Diagram of hydraulic steering [9] and lifting/lowering function is
shown in Figure 7. In addition, the hydraulic diagram for the
pump A11VO0 is depicted in Figure 8. The pump A11VO is used
to open the steering and lifting/lowering function. This type of
pump automatically changes the flow according to the load
change. The working pressure of the steering and lifting/lowering
function is adjusted by the proportional structure of the pressure
reducing valve ELS.

If the load changes, the sensor detects and sends the signal to
the central control system, then the controller processes and
outputs the appropriate signal controlling the ELS regulating
valve (No. 27A in Figure 8). This valve ELS will regulate the
amount of oil that back to the tank in order to control the impeller
corresponding to the load.
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Figure 8: Valse ELS (a) and pressure gauge (b)

2.3. The proposed method

This section deals with the installation of a new throttle valve
M [7] which is shown in Figure 9-b that is used to replace the
hydraulic control valve ELS if it is unexpectedly damaged or
failed.

The valve ELS is controlled by the electronic system with the
following description:

o Inthe case of the diesel engine in starting and stand-by status:
the system pressure approximately reaches to 15 bar during
engine starting; after 5 seconds, the engine speed reaches to
900 rpm and therefore the system pressure will
approximately reach to 220 bar.

e In the case of changing the direction of steering system and
aligning it: the initial pressure is approximately 220 bar, the
maximum pressure is 300 bar.
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e In the case of lifting: The valve pressure is proportional to the
load to be lifted. Working pressure is from 220 to 300 bar
(approx.). Maximum pump pressure is 300 bar (approx.)

e In the case of lowering: Working pressure is from 220 to 300
bar (approx.)

e  Maintain brake pressure from 170 bar to 220 bar.

e  Pressure increase

gl
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Figure 9: (a) The package is on the bridge leading to the barge (b) Install the
throttle valve M into the system

In case of the valve ELS failure (pressure lack in the system),
the tap J must be closed. This action allows to increase the
pressure in the system to 360 bar again.

Failure of the valve ELS is an important issue because it
determines all lifting, lowering, steering and braking functions
when the Cometto self-propelled trailer is in operation. Therefore,
the failure of this valve is very dangerous for all system because
at that time the tap J needs to be closed in order to force the system
to operate.

Closing the tap J will cause the pump A11VO to work at full
capacity, considered to be high load, the working pressure of the
pump and the piping system will be up to 360 bar (as shown in
Figure 8, 39a). Diesel engine also works at high power and they
often get drowned. Therefore, tap J can only be temporarily
locked for a short time but not for long-term use.

Experience is learned during the actual use of self-propelled
trailer system, the valve ELS often burns down when in operation
because the suction coil of the valve is very hot when working due
to the valve ELS is always soaked in electricity and the
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environmental temperature in Vietnam is much higher than in
Europe (Italy, where the system is made).

In an actual coincidence case, if tap J and valve ELS are
damaged at the same time (called valve leakage), all
lifting/lowering, steering, braking functions stop operating and
cannot be controlled. Packages will overturn if there is a
difference in load at any combination in the system that makes it
impossible to adjust to the balance point.

Given the nature of transportation of oversized and overweight
packages, such damages are very dangerous. Moreover, when the
package is lying both on the wharf and on the barge (Figure 9-a)
and the tide goes up/down quickly, the incident is absolutely
impossible to happen because of much more dangerous. However,
if this happens, there must be immediate remedies. And the fastest

way to handle when the ELS valve is damaged is an essential issue.

Based on the operating principle of the system, the function of
the ELS valve is to regulate the hydraulic oil flow that controls
the A11VO impeller. Therefore, the amount of control oil will be
at the maximum when this valve is broken. The pump will work
as in no-load state, not enough pressure for the modes of steering,
lifting/lowering and braking to operate. The proposed method is
ultilizing the throttle valve M (as shown in Figure 10), which is
located in the main connection between tap J and the ELS valve
(as depicted in Figure 9b).

Figure 10: throttle valve M

The proposed method has improved the necessary
requirements. Accordingly, when the ELS valve fails, no matter
the status of tap J and without locking tap J, the hydraulic pump
is adjusted by turning the throttle valve M only so that the system
pressure, which is displayed on the steering pressure gauge,
reaches to 200 bar or to 220 bar. The system works stably by those
pressures. When more pressure is needed, the throttle valve M
continues to be adjusted.

The throttle valve M theoretical basis is presented as follows:

2.3.1.  Functions

The throttle valve M is responsible for regulating the flow rate
in terms of the speed or running time of the actuator. The
calculation method is presented in the next section.

2.3.2.  Principles

The throttle works on the principle that the flow through the
valve depends on the cross section (as shown in Figure 11). The
oil flow qv through the gap is calculated using the Torricelli
formula in (1) as follows:
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where:

«: Flow coefficient.
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Figure 11: Difference in pressure and flow rate through the gap.

According to the flow control method, throttle can be
classified into two main categories: the throttle adjusts axially (as
shown in Figure 12-a) and the throttle adjusts around the shaft (as
shown in Figure 12-b).

R .___‘.... - ¥ 2 t -

(a) (]
Figure 12: Classification of throtle vale

Between them, the throttle adjusts axially as shown in Figure
12-a is selected for epxeriment in this article. The specifications
requirement for the throttle valve M:

System maximum working pressure p: 300-440 (Bar).
Maximum working flow: 30 (I/ph).

Threaded catch size: 1/2” (PT).

Working Temperature: -25 °C + 80°C.

Valve Type): APT-04

Standard size: DIN.

3. The Evaluation of Economic Efficiency

Since installing the throttle valve M into the hydraulic system
controlling the pump, the self-propelled trailer system works very
stable. The self-propelled trailer system safely and effectively
transports a lot of petroleum packages. Some key projects had
been applied the proposed method are as follows:

3.1. Hai Su Trang oil rig project in 2013:

Main task: Relocating and launching to barges the 1,700-ton
upper block of Hai Su Trang rig at PTSC port, Vung Tau, Vietnam
with following details:
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e Relocation distance is 500 meters.
e Launching to barges.

While the trailers were moving through the bridge connecting
the wharf and the barge, the ELS valve was damaged, the working
pressure dropped to nearly O bar, the systems stopped working,
unable to control the steering, lifting and braking functions. At
this time, the technical worker adjusted the valve M so that the
steering pressure and lifting/lowering pressure increased to 220
bar. Therfore, the system works again normally with this pressure.
All actions only take 1 minute. If the valve M is not utilized,
replacing the ELS valve will take 30 minutes or more, this will
change the calculation parameters for the pump of bracing barges
because the tide changes rapidly.

After the project is completed, our company is highly
appreciated by the investors for quick action and mobility.

3.2. Su Tu Nau oil rig project in 2014:

Main task: Relocating and launching to barges the 2,200-ton
upper block of Su Tu Nau rig at PTSC port, Vung Tau, Vietnam
with following details:

e Relocation distance is 500 meters.
e Launching to barges.

When moving a site (site moving) from the installation
location to the wharf, the ELS valve is damaged. At this time, it
is very dangerous to stop and replace the ELS valve because the
whole trailers and packages is lying in place for more than 30
minutes, that causes very large load impact on the road surface.
Therefore, the valve M is adjusted to solve this problem within a
minute and to bring the system back to normal operation.

In addition to the two typical projects just mentioned, all
projects after Nov, 2014 (as listed in Table 3, 4, 5, 6) with
application of the proposed method of improving the hydraulic
system for Cometto self-propelled trailers have have made many
investors trust our company and give the reputation of
Vietranstimex is the leading company in Southeast Asia and the
34th rank in the world in the oversized and overweight
transportation.

Table 3: Projects that applied the proposed method (2014-2016)

No.
0 Project name; Weight .
Port / Place; Time
(tons)
1 .
Load out BK4A Jacket; | Vietsovpetro Port -—
1,080 Vung Tau; Nov, 2014
2 . .
Site moving DSF - HRD | PTSC Port— Vung Tau;
Project; 1,360 Nov, 2014
3 .
Hai Phong to Nha
Transport gantry crane; 280
Trang; Mar, 2016
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4
Load out Container crane; | Phu Huu Port — Ho Chi
560 Minh; Jun, 2016
5
Load out ST-LQ Jacket; | PVC-MS Port — Vung
1,279.72 Tau; Aug, 2016
6 .
Load out ThTC3 Jacket; | Vietsovpetro Port —
992.57 Vung Tau; Aug, 2016
7
Load out ST-PIP Module 01 | PTSC Port— Vung Tau;
Topside; 1700.29 Aug, 2016
8
Load out ST-PIP Module 02 | PTSC Port — Vung Tau;
Topside; 2820.57 Aug, 2016
9 .
Load out ST-LQ Topside; | PVC-MS Port — Vung
2429.17 Tau; Sep, 2016
10 .. .
Load out BKTNG Living | Vietsovpetro Port -
Quarters; 823.79 Vung Tau; Sep, 2016
11 . . .
Site  Moving Sumitomo | Tan Cang Port — Ho
crane; 803 Chi Minh; Sep, 2016
12 . . . .
Site Moving Container crane; | Tien Sa Port — Da
618.62 Nang; Nov, 2016
Table 4: Projects that applied the proposed method (2017)
1
Site Moving Container crane; | ITC Phu Huu Port —
560 HCM; Mar, 2017
2 . .
Load out ThTC3 Topside; | Vietsovpetro Port -
1039.94 Vung Tau; Mar, 2017
3 . .
Load out DKI 16 Topside; | Vietsovpetro Port —
860 Vung Tau; May, 2017
4 . .
Load out DKI 16 Middle; | Vietsovpetro Port -
810 Vung Tau; May, 2017
5 . .
Load out DKI 17 Topside; | Vietsovpetro Port -
822.4 Vung Tau; May, 2017
6

Load out DKI 17 Middle;
750

Vietsovpetro Port -
Vung Tau; May, 2017
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7 7
Load out DKI 18 Topside; | Vietsovpetro Port — Site Moving Container crane; | Tan Vu Port — Hai
908.48 Vung Tau; May, 2017 650 Phong; Mar, 2018
8 . . 8 .
Load out DKI 18 Middle; | Vietsovpetro Port -— Load out CTCIl Jacket; | Vietsovpetro Port —
750 Vung Tau; May, 2017 1025.23 Vung Tau; May, 2018
9 . . 9 . . . .
Load out DKI 19 Topside; | Vietsovpetro Port -— Site Moving Container crane; | Tien Sa Port — Da
863.95 Vung Tau; May, 2017 618.62 Nang; Nov, 2018
10 . . 10 .
Load out DKI 19 Middle; | Vietsovpetro Port — Erection packages at Paper- | SePon — Laos; Aug,
750 Vung Tau; May, 2017 mill; 150 2018
11 . . . . 11 .
Site Moving Container crane; | Tan Vu Port — Hai Erection packages at Paper- | SePon — Laos; Aug,
650 Phong; Aug, 2017 mill; 90 2018
12 Erecti k t H
Load out C24-P2 Topside; | PTSC Port— Vung Tau; 12 rection pac ) ages 4 ) oans Hai Phong city —
Van Thu Bridge Project (2 )
1660 Dec, 2017 Vietnam; Aug, 2018
packages); 140.3 &83.5
13 i
Load out C24-P2 Jacket; | PTSC Port— Vung Tau; 13 Er.ectlon the center arch span ) )
1750 Dec, 2017 bridge from the barge | Hai Phong city -
grillage to final elevation by | Vietnam; Aug, 2018
14 i :
Load out B12-13 Topside; | PTSC Port — Vung Tau; strand jack system; 440.3
14
1360 Dec, 2017 Load out CTC1 Topside; | Vietsovpetro Port —
15 1047.3 Vung Tau; Oct, 2018
Load out B12-13 Jacket; | PTSC Port — Vung Tau;
1679 Dec, 2017 Table 6: Projects that applied the proposed method (2019-2020)
1 . .
Table 5: Projects that applied the proposed method (2018) Site moving for H387 & Dong Xuyen Port —
1 H388 Vessel; 788.5 Vung Tau; Fed, 2019
Load out B12-15 Topside; | PTSC Port — Vung Tau;
2
1354.32 Jan, 2018 Site  moving for H765 | Dong Xuyen Port —
) Vessel; 1057.6 Vung Tau; Fed, 2019
Load out B12-15 Jacket; | PTSC Port— Vung Tau;
3
1530 Jan, 2018 Vietsovpetro Port -
Load out BK20 Jacket; 721.2
3 Vung Tau; Jul, 2019
Load out B12-11 Topside; | PTSC Port — Vung Tau;
4
Load out BK20 Topside; 800
4 Vung Tau; Jul, 2019
Load out B12-11 Jacket; | PTSC Port— Vung Tau;
5
1587 Feb, 2018 Load out SVDN Pipes; | PV Shipyard Port —
5 3x2000 Vung Tau; Jul, 2019
Load out B12-17 Topside; | PTSC Port — Vung Tau;
6
1396 Feb, 2018 Site Moving Container crane; | Bason Port-Phu Mi;
6 2x700 September, 2019
Load out B12-17 Jacket; | PTSC Port— Vung Tau;
1762 Feb, 2018
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Site Moving SVDN Jacket;

7 1200 PTSC Port — Vung Tau;
March, 2020
Site moving, Loadout,,
g Launching hight speed ferry | Dong Xuyen Port —

Vung Tau; May, 2020

4. Conclusion

The article has proposed a new method of installing the
throttle valve M into the hydraulic system for the Cometto self-
propelled trailer system. The method has been raised by the
practical difficulties arising during the operation of the Cometto
self-propelled trailer system for transporting the oversized and
overweight packages. The difficulties include suspending the
Cometto system, unable to control the steering, lifting and braking
functions and that caused by the damage of the hydraulic control
valve ELS. The sudden stop of the system makes the packages
also being abruptly stopped on the road, which will put high
pressure on the road surface, affecting the structure of road and
the balance of barges.

With the new installation of a part in the hydraulic system, it
has brought a great effect to the business, creating peace of mind
for investors, increasing mobility for transport equipment and
great reducing troubleshooting time when trailers are under load
as well.

However, it is necessary to note that the throttle valve M only
replaces the ELS valve in an emergency when the incident occurs
because the M valve only works with manual adjustment. This M
valve cannot replace the ELS valve completely because the ELS
valve opens and closes automatically via electronic card control
in the PPU. When the load changes, the ELS valve automatically
adjusts accordingly. Therefore, the ELS valve replacement should
be performed when the system is maintained after the project.

Moreover, authors would like to introduce in this article a kind
of world-specific trailers that have been approached for a long
time in the word but it is still very new in Vietnam. Hopefully,
much leading transportation companies in Vietnam will equip the
system in the future and put them into use more, improve
efficiency, increasingly develop oversized/overweight packages
transportation industry in order to reach to the world standard.
Besides Cometto, there are many companies producing Modular
Self-Propelled Electric (MSPE) self-propelled trailer systems
such as: Golghofer, Nicolas, Kamag ... Each company has
different strengths but all of them enhance advanced operational
features for the purpose of absolute safety for goods and people.
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