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 SOLAS

 Container Weight Verification
– Options and related issues for weighing in the container terminal

– Weighing as part of the lifiting cycle - Why/Where/How?

– Accuracy

– Business Case

Topics



Background

And incidents happen , this is MSC Napoli, 
2007.



 In force since July 1, 2016

 "The responsibility for obtaining and documenting the verified gross mass of 
a packed container lies with the shipper".

 "A container packed with packages and cargo items should not be loaded 
onto a ship to which the SOLAS regulations apply unless the master or his 
representative and the terminal representative have obtained, in advance of 
vessel loading, the verified actual gross mass of the container". 

 "If the shipper does not declare the correct container weight, then a third
party, for example the terminal, may weigh the container and charge the 
shipper".

The IMO regulation 
states



Alternatives Available



Weighbridges

 Inaccuracy: 0,2-0,5% of full 
scale (FS).

 Can not weigh individual 20ft 
containers (twinlift).



Cranes and Mobile 
Equipment

 Load cells or other means of
detecting load

 Non-disruptive to the terminal 
flow.

 Can not measure individual 20ft 
containers (twinlift).

 Inaccuracy:  3 – 5% of FS.



Twistlock Weighing
Systems

 Non disruptive to the terminal 
operation – measures during lift 
cycles.

 Can measure individual 20ft 
containers in twinlift mode.

 Inaccuracy: 0,5-1% of FS.

 Additional operational safety 
features. 



Three main 
alternatives

Weigh Bridges Crane Solutions Spreader
Twistlocks

Accuracy 0,2-0,5% of full scale 3-5% of full scale 0,5-1% of full scale

Twin lift Only total weight Only total weight Individual containers

Effect on terminal
operation

Yes No No



Weighing as part of the lifting cycle



Bromma solution
Twistlock integration



Twistlock Assembly

 Perfect mechanical integration by 
tripod technology

 Established and proven 
measuring technology



Sensor

 Re-useable

 Specified for 2 M load cycles

 Defined force-flow through 
sensor



Where?



How?

 Weighing is done during the lift 
cycle

 Dynamic effects accounted for
– Acceleration and decelleration

– ”Rubber band effects” from the 
crane wires







Accuracy



National Legislations Apply

• Weighing systems need to be certified and calibrated. 
No specific requirements are given by IMO. The 
requirements of each country will apply.

• Accuracy: No details are given. The requirements of 
each country will apply.



What are we
weighing?



Container Weight
(in-) Accuracy

 Weighbridge Class IIII 

– Instrument accuracy

– Vehicle weighed and tared off

– Kerb weight tared off

 Twistlock Based weighing system

– System acuracy specification

– Actual mesaurement



MPE of a Class IIII Weighbridge
(Verification Scale Interval e=50kg)

0

20

40

60

80

100

120

140

160

0 5000 10000 15000 20000 25000 30000 35000

E
rr

or
 k

g

Load kg

MPE in kg MPE Initial Verification MPE in service

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 5000 10000 15000 20000 25000 30000 35000

%
 E

rr
or

Load kg

MPE in % % Initial Error % Error in Service



0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

0 5000 10000 15000 20000 25000 30000 35000

%
 E

rr
or

Load kg

MPE in % 
Error on Gross (MPE in service)

MPE of a Class IIII Weighbridge
Based on Container weight
(Verification Scale Interval e=50kg)



Kerb weight (Wikipedia)

 Curb weight (US English) or kerb weight (UK English) is the total weight of a 
vehicle with standard equipment, all necessary operating consumables such as 
motor oil, transmission oil, coolant, air conditioning refrigerant, and a full tank 
of fuel, while not loaded with either passengers or cargo.

 This definition may differ from definitions used by governmental regulatory 
agencies or other organizations. For example, many European Union 
manufacturers include the weight of a 75 kilogram driver to follow European 
Directive 95/48/EC.[1] Organizations may also define curb weight with fixed 
levels of fuel and other variables to equalize the value for the comparison of 
different vehicles.



Sources of process inaccuracies



Kerb weight based Container weight
Accuracy
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Bromma TWL 
Weighing System

 Specification: +- 400 kg

 Certicication / Type approval:

– OIML R51/2006

– Automatic Catch Weighing Instrument



Field Tests by 
Notified Body

Type of spreader YSX45E
Lifting platform 40ft flat rack
Test range (kg) 2000-40000
Temperature 4-6 °C
Test standards OIML R-51 / MID 2014-32-EU
Test weights UKAS Certified 1-tonne



Field Test Results
(Deviation from reference weights)
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Accuracy - Comparison
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Certification

 On July 1, Bromma received 
OIML R51 certification for the 
Bromma Container Weighing 
System as the first system on 
the market





Business Case

• Calculation based on 1 MTEU handled
– 20% 20-footers

• 30% Export containers – potential for weighing
• 20 RTGs needed to handle 1 MTEU
• Investment: 20 systems single lift (retrofit to be on the safe side)

• Weighing systems: 200 kEuro
• Other investments: 200 kEuro (eg software)

• Weighing potential over 10 years: 10 x 180 000 containers = 1,8 M 
containers

• Cost per container: 0.25 USD

33



Conclusion

 Awareness about Scale/Instrument accuracy vs Container weight accuracy

– Process inaccuracies exist

 Twistlock based weighing systems is in some cases as accurate as a weigh bridge

 TWL based systems

– Non-disruptive to the termnal logistics flow

– Offers other safety features

– An interesting business case





All is well
The Bromma feeling


