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User Report
IPC on ground vehicles of EFM at Munich Airport 

Safety data transmission among difficult conditions
Carriage orders on prime movers and de-icers
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Punctuality is a quality mark

A cancelled flight, a sleep-over on 
baggage – if this happended, it 
was mostly due to “force majeure”. 
Nevertheless, most fllights depart 
on time. This is with the help of 
a logistical and organised back-
ground of highest accuracy and 
complexity. 

A delayed departure can be due 
to a range of reasons in the hand-
ling chaine of a flight. Generally 
this leads to a chain reaction like 
further delays, shortages of capa-
cities and therefor expenses are 
concerned.

The EFM company for de-icing and 
aircraft haulage at Munich Airport 
provide all-seasoned out of par-
king space help for large aircrafts 
and in wintertime an additional 
“take-off-help” by removing ice 
and snow burdens off aircrafts. 
By way of on-time availability of 
corresponding staff and suitable 
vehicles, the company is highly 
co-responsible for smooth pro-

cess of aviation operations.This is 
why the EFM put a great focus on 
avoiding delays caused by them-
selfes . However, if they should 
show up to analyze the reasons. 
On this occasion the IT-concept 
of EFM has a crucial part, which 
has Solcon-Terminals as basis. The 
so-called delay-manager is a com-
ponent of this IT-draft, a software 
designed by EFM, which should 
help to analyze any possible de-
lays. Especially for this reason de-
ployed delay-commissioners find 
support and knowledge won from 
analysis optimized to processes. 

Process documentation 
and evaluation

Driver of aircraft prime movers 
getting their driving instructions 
by a 6,5” display from Solcon, 
which shows which aircraft is to 
be moved, the position of aircraft 
and where to push the aircraft. 
In order to guarantee a safe data 
transmission at the spacious 
runway, vehicle terminals were 
equipped with industriel UMTS 
and a protected VPN-connection. 
In case of delays or disturban-
ces when handling orders, they 
will be documented electrical by 
EFM-software including the cause, 
to evaluate them afterwards. Data 
will be used for service settlement 
and for schedule purposes.

Accuracy by ergonomics 
and sensor technology

When Michael Pieroth with his 
Goldhofer AST 1X, with 490 PS, has 
to move an airbus A380 out of his 

parking gap, he has to position a 
vehicle which is 11 metre in length 
and 4 metre breadth next to milli-
metre exact below aircraft nose, 
just to be able to clasp the front 
wheels by enourmous hydraulics. 
To enjoy an excellent view he is 
able to rotate the cockpit of his 
driver´s cab by 180 degree. Con-
tributing to both ergonomics and 
comforts are the high-brightness 
Solcon-Displays attached with au-
tomatic brightness control as well 
as special room-saving clamps. 

Light barriers are helping Pieroth 
to dock to the front wheel. After-
wards the AST 1X props the whole 
front of the air giant, which is a 
lifting load of 90 tons, half a me-
tre high. In this way the A380 is 
slowly being pushed backwards 
on the runway on piggyback. This 
procedure, the so-called pus-
hback-procedure, takes about 
only two minutes. However, still 
something can always go wrong, 
which can result in damages of 
many millions. This is why the 
complete haulage procedure is 
being monitored electronical. A 
variety of sensors is testing, if the 
landing gear has the correct po-
sition. Through Solcon IPC sensor 

EFM at Airport Munich
IPC on prime movers and de-icers
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results are  read out and put on 
display. If, for instance, pressure 
put on nose landing gear beco-
mes too much, Michael Pieroth 
gets via display a warning and in-
struction to stop hauling proce-
dure immediately, to help avoid 
any damages. Another compo-
nent of EFM-IT for which Michael 
Springborn shows responsible.

About 175.000 haulages and 
push-backs are numbered each 
year. Every two days there is both 
a routine and an oil inspection. 
Transmission of vehicle data to 
the central server of EFM hap-
pens via Solcon terminals,too. 
This is to make sure, that after 
a total of 15.000 hours of ope-
rating service a main inspection 
takes place. The AST 1X will be 
demounted into its 6000 compo-
nents.

Proceduredocumentation 
from a bird´s eye

At de-icing procedure of EFM 
the so-called Beta-Elephants po-
sitions themselfes, special tank 
lorries equipped with retracta-

ble spraying-arms of 10 metre 
in length,in front of the runway 
in stand-by position in order to 
start de-icing of aircrafts short-
ly before departure on captain´s 
demand. This is necessary for the 
aerodynamical cleanliness of an 
aircraft without such it can´t take 
off safely. Ice on aerofoil would 
result in an increased aerodyna-
mic resistance and thus leading 
to a loss in buoyancy.

If the flight captain demands an 
de-icing as necessary, the corre-
sponding order is on display of 
a 10”vehicle-pc of Solcon in the 
driver´s cab and in the cockpit of 
crane boom of the Beta-elephant. 
Because the driver is able to con-
trol the vehicle from the cockpit 
of the crane boom, he can ac-
cept order direkt in the cockpit. 
Apart from that, he drives to the 
aircraft as close as possible and 
change then into cockpit. Then 
he is going to move the “trunk” of 
the “elephant”, until he is able to 
overlook the aerofoils and starts 
finally de-icing. First of all he 
sprinkles the aircraft with a glycol 
water mass of 70 degree heat, in 

order to thaw existing ice. Then 
he sprinkles a gel which protects 
against any new icing. A proce-
dure which takes about 7 minu-
tes. Also the cockpit of the arm is 
equipped as well with a mobile 
terminal by Solcon. It disposes 
of a high-brightness 6,5”display 
and an integrated heating, which 
is adjusted automatically to pro-
tect the device from condensate 
and should show a readiness of 
operation at even extreme mi-
nus temperatures. 

After that, the de-icing will do-
cumentated via EFM-software. 
The duration of the de-icing 
procedure will be found out au-
tomatically. Furthermore, the 
driver states which aircraft parts 
he is going to treat to whichever 
fluid.
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EFM

The EFM – company for de-icing and aircraft haulage is a joint daughter of the German Lufthansa 
AG and the airport Munich GmbH. In the beginning of 1993 she was launching her service at Mu-
nich airport. Service includes the routing (pushback and haulage),de-icing and air-conditioning of 
aircrafts. What is more, the EFM is operating as consultant on behalf of other companies, offers ins-
tructions and offers as well technical support. The EFM employs a total of 141 eployees, therefrom 
128 prime mover driver and de-icing staff. Her fleet includes 23 prime movers and 24 de-icing ve-
hicles. The EFM  is executing up to a total of 175.000 routing procedures annually and up to 14.000 
de-icing procedures. 

further information online:    www.efm.aero

Applications and requirements

Components

Targets:

•   management of driving orders
•   transmission of vehicle data
•   documentation of operating cycle and   
    disturbances

IPC-Anforderungen:

•    Sichere Datenübertragen per UMTS und   
     WLAN auch unter schwierigen Bedingungen
•    Auch bei extremen Lichtverhältnissen gut  
     lesbare und beschlagsfreie Displays
•   Betriebssischerheit bei wechselnden Außen-  
     temperaturen
•   Geringer Platzbedarf
•   Ergonomische Halterungskonzepte

Hardware

•   safety guard class IP 65
•   dustproof
•   protected against condensation and 
     sprinkling water
•   vibration safe (10g) and shock-protected (20g)
•   enlarged area of temperature – 20 C to 55 C by 
     automated heating below 5 C
•    WLAN, UMTS, GPS, 2G/3G worldwide, 
     UMTS quadband

Software

•   self-desings by EFM


