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From Tony Johnson, CEO, Low Volume Vehicle Technical Association (Inc), December 2014

Six people with disabilities and their respective care-givers and families will be pleased that their U-Drive Mobility
(UDM) Skoda Yeti vehicles, which have been modified to enable disabled persons to travel in, and in some cases
drive, were considered to be sufficiently safe to return to the road by the New Zealand Transport Agency (NZTA)
during the last week of November 2014.

LVVTA identified during June 2013 that the vehicles had been modified unsafely, and had been incorrectly certified
by an LVV Certifier. LVVTA reported this to the NZTA. LVVTA inspected all of the 8 affected vehicles and established
a list of engineering and mechanical faults that needed rectification, which was communicated to UDM. Because
unproven materials and construction methods had been used, LVVTA also requested material information and test
documentation that would support the unusual products and construction methods used.

LVVTA certified all 9 vehicles from the commencement of production, when a TAC
application had been lodged with the certifier. Over the next 12 months of production
LVVTA appeared unaware that any of these processes had taken place until by their own
admission a complaint was lodged by potential industry competitors. Without having even
seen one of these vehicles, the LVVTA on the 26t June 2013 instructed the certifier to
close the UDM factory from any further production of vehicles for the NZ market. LVVTA
subsequently requested test data with no direction as to test procedure requirements.
When a torsion test was requested they finally nominated an ADR test procedure,
whereupon UDM appointed a qualified Melbourne based ADR Compliance Engineer to
instruct and oversee the test procedures. The tests were carried out by an independent NZ
engineering firm under the ADR engineers guidance. The engineers opinion and test
results were ignored by LVVTA.

The impact on the owners and users of the vehicles was not taken lightly, and to ensure that LVVTA’s initial
concerns were well-founded, LVVTA involved over 30 industry experts and specialists, including automotive
engineers, aviation engineers, composite specialists, welding specialists, and race car constructors in the process of
assessing the safety and durability of the modifications that had been made to the vehicles.

Four months after issuing the factory closure LVVTA assembled its technical advisory
committees (a team of tradesmen, none of whom have any academic qualifications or
experience with sandwich panel use in the automotive industry) to endorse the staff
recommendation not to grant Type approval. This would appear to be a further attempt to



Throughout the second half of 2013, UDM were unable to rectify the vehicles to an acceptable standard, and were
unable to provide evidence that supported the use of the materials and construction methods used in the
modifications. NZTA also investigated the vehicles during this period and developed the same serious safety
concerns, which led to a decision by NZTA to remove the vehicles from the road when the safety concerns had still
not been adequately addressed by UDM in December of 2013.




During 2014, in an effort to assist the owners and users of the vehicles, NZTA commissioned an independent
engineering review to determine if the vehicles could be assessed as being made ‘fit for purpose’ in a reduced
capacity, despite not being able to comply with low volume vehicle certification requirements. The independent
review determined that several critical structural issues had to be addressed before the vehicles could be



considered ‘fit for purpose’.
The critical structural engineering work required by the independent engineering review included:

0 the replacement of the entire floor in four of the eight vehicles due to insufficient strength of the flooring
material used;

The independent report did not require the replacement of the four floors, it said that the Alucore floors met the

strength requirements but the Ayrelite floors were weaker. To quote the report
“Overall, the Alucore front and rear sandwich panels have adequate strength for the expected in—service loads.
There is inadequate data and /or testing to enable a conclusion to be made about the strength of the AYRLITE

panels.”

“We note that this conclusion differs from that of the LVVTA who concluded from the same
manufacturer’s data that the (Alucore) panel has a load capacity of only 300kg/m2 for a
1mx1m panel and stated that this is far below that required for the vehicle”

Clearly the LVVTA is trying to provide an interpretation of the report that minimizes its own exposure. In fact the 4
floors in question had passed required strength tests as installed, however there was no manufacturer supporting
data on the Ayrlite, which differed from the Alucore published material data. The report did not make any allowance
for the additional strength from the tub assembly framing and the car chassis contribution.
NZTA gave UDM three options

e Commission an FEA analysis to provide theoretical verification of the adequacy of the Ayrlite floors to

support the existing test data,

*  Repeat the skelton tests done in France for combined seat and seat belt loading, or

e Replace the undocumented Australian Floors with the documented German floors.
UDM made the pragmatic decision to replace the Ayrlite floors with the accepted Alucore floors as it was a
quicker/cheaper way of getting clients cars back on the road While we believe from the seat belt pull tests that the
Ayrlite floors in situ with the steel bracing and the car chassis support are strong enough, the cost of proving this
was prohibitive, especially for a product that was not from our preferred supplier.



the fitment of mechanical fasteners to provide a mechanical connection between the new aluminium
floor and the existing vehicle structure rather than relying just on the bonding system (which could
have peeled apart);

To quote the actual report
“2.6 Expected life of the adhesive
In general, automotive industry has demonstrated that properly implemented adhesive
bonds can be expected to last the lifetime of a vehicle and adhesive suppliers claim better
life than welded joints.
In this case, the main area of concern is the apparent lack of process documentation for
these particular vehicles. We specifically considered the lack of a rigid formal QA system
and associated records that had not been put in place before manufacture started and the
absence of formal evidence of pre production testing and production testing. The
qguestion in our minds was whether this created a sufficient risk that the adhesive joints
could not be relied upon. Key factors considered which may mitigate this risk include:
e The primary joints have very large bonded areas and hence low stress levels.
« The performance of the adhesive is not particularly sensitive to surface preparation.
« Additional mechanical fasteners will be required at the primary joints to ensure
good peel resistance, which will also supplement the strength of the joints”

The bonded areas of the car that support the floor tub already had 220 rivets which were
enough to support the whole loaded floor without any adhesive. At the loads concerned
and with the angle sections involved the risk of peel failure is minimal. It was easier to add
47 more rivets than to maintain a protracted debate with an organization that was
struggling to justify its earlier decision and UDM had no appeal rights. We either did what
NZTA said or we had no cars on road.

The addition of 47 peel rivets to the 220 already installed, with an optimised bond labe/
strength of 450 plus tones, non optimized at 300 tonnes make potential peel failure
fanciful to say the least. The successfully tested EU compliant UDM vehicles do not have
this addition, added again, solely to get clients cars back on the road.

the fitment of a protective structure to the fuel tank to prevent damage to the fuel tank as a result of its new
(lowered) position relative to the road surface.

Again, not fitted to EU cars, but it is specified in the Hobby Car Manual, although not
deemed to be warranted by the certifier. While this was not a recommendation from the
experts report NZTA insisted that it be done in order to get NZ clients cars back on the
road this was a simple task and was done at the same time as the extra rivets were added
to get the cars back on the road.



In addition to the structural issues identified by the independent engineering review, other important engineering
work was also required to be carried out to the vehicles which included:

= structural reinforcement of the front floor with conventional materials to ensure that in the event of a
crash the vehicles’ seats and seatbelt anchorages would not become detached from the vehicle floor-

= structural reinforcement of the rear of the vehicle floor where failure had occurred on some vehicles;

* aredesign of the rear suspension to return the vehicles’ modified suspension geometry to within an acceptable
tolerance of the vehicle manufacturer’s specifications

* load-testing on other aspects of the vehicle including rear suspension uprights.

Many other safety faults on the vehicles that were identified by LVVTA have not been rectified, and some concerns
remain about the on-going durability of the vehicles. However, as at late November 2014, some re-engineering
work has been undertaken by UDM relating to the main points outlined above to sufficiently reduce the safety
concerns of NZTA, and NZTA have consequently issued exemptions to 6 of the 8 vehicles. The exemptions enable
the vehicles to be returned to the road without the requirement to be low volume vehicle certified, which they



would be unable to meet. The remaining safety faults and concerns over durability will be dealt with by the
implementation of a scheduled monitoring process for each of the vehicles (over and above normal Warrant of
Fitness inspections) that NZTA have imposed to enable any premature deterioration of the modified areas to be
identified at any early stage.

It has been claimed by UDM that, in France during July 2014, some testing of these vehicles has occurred, and that
the vehicles have passed a structural test for seat anchorages and seatbelt anchorages. However no evidence of
this has been presented to LVVTA or NZTA as at the end of December 2014.

The low volume vehicle system has a smooth and simple path for vehicles that are modified in ways which employ
conventional and time-proven materials and construction methods. The low volume vehicle system also, however,
has established processes, using its technical committees and network of technical specialists, to cater for new and
innovative products and ideas provided that the modifier or constructor provides supporting evidence — which
would include technical specifications and test results -to show that the new ideas and systems are appropriate,
safe, and durable.



LVVTA and NZTA have worked collaboratively through this whole complex and difficult issue during the past year
and a half, and NZTA has expressed its appreciation to LVVTA for its form-set review process (a desk-top auditing
regime that forms part of LVVTA’s certification plate issuing process) which identified the problem at an early stage
and prevented potentially many more unsafe vehicles from going on the road.

The LVV Certifier who incorrectly LVV certified the vehicles has worked very openly and co-operatively with LVVTA
and NZTA, and has tried to be a part of the solution wherever he has had the opportunity. NZTA suspended the LVV
Certifier’s authority for six months, and he will undergo training and mentoring from LVVTA before his LVV
certification authority is reinstated in March 2015.




LVVTA has introduced a number of new safeguards into its internal operational processes and systems that will
identify any serious incorrect decisions by an LVV Certifier in the future at vehicle number one, rather than with the
fourth vehicle as happened in this case. LVV certification is, by its very nature, complex and diverse in the extreme,
and LVV Certifiers and LVVTA alike must always be vigilant in ensuring poorly-modified and unsafe vehicles are not
able to go onto public roads.
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NZ Transport Agency statement re UDM Skoda Yeti vehicles

The NZ Transport Agency has recently been able to issue exemptions for six of eight heavily modified Skoda Yeti vehicles which
were removed from the road last year due to serious safety concerns.

The vehicles were heavily modified by U-Drive Mobility to enable the transportation of people with disabilities.
The eight vehicles had been unable to be used on the road since December 2013 , when the Transport

Agency revoked the vehicles' certification after discussions with the Low Volume Vehicle Technical Association (the LVVTA)
over collective concerns about the safety of the eight vehicles.

Earlier, the LVVTA had identified issues with the vehicles, and alerted the Transport Agency to its concerns. Prior to revocation,
representatives from the Transport Agency and the LVVTA had worked with UDM to encourage them to address the various
issues that gave rise to these concerns.

To try and provide certainty for the vehicle owners, in June 2014 the Transport Agency commissioned an independent
engineering review to determine if the vehicles could be assessed as being "fit for purpose”.

This review, which was carried out in conjunction with UDM, determined that the vehicles could be assessed as fit for purpose,
but only after several critical structural issues were addressed through remedial work.

The report identified the critical structural issues were:
the bonded joints between the new aluminium floor and the existing vehicle structure. The independent review required
additional mechanical fasteners to be fitted to prevent peel failure occurring

replacing entire floors in four of the eight vehicles due to insufficient strength of the material used

fitting a protective structure to the fuel tank to prevent damage due to its proximity to the ground.

Other important design issues had to be addressed with the vehicles, including reinforcement of the floor area around the seat belt
and seat belt anchorages, and the modified rear suspension geometry also required readjustment.

These issues have now been resolved, and the Transport Agency has issued exemptions for six of the vehicles. This has been

with several conditions, one of which is an Inspection regime to address ongoing durability concerns.



Also since June, UDM has been waiting to get the results of a new design tested in Europe. A successful pass of these tests would
provide evidence to address the concerns raised about these vehicles. The European testing was due to be completed by July
2014 but, as of December 2014, this has still not been provided.

Once this report is received by the Transport Agency, the Transport Agency will be reviewing the decision to issue these
exemptions. In addition, should there be any concerns raised through the on- going inspection regime, the exemptions will be
re-considered.

—

This situation is a timely reminder to those in the industry involved in modifying vehicles that the low volume vehicle system should
be followed from the outset before any modifications are carried out.

This system, and its associated low volume vehicle standards, is set up to guide people through the vehicle modification process
using well- developed methods.

Where the modification is such that it cannot meet the standards, the low volume vehicle system, through its technical committees
and networks of technical specialist, enables alternative methods of compliance by reviewing documented evidence of the
modification with supporting material data and test results.

The Transport Agency is pleased the auditing regime carried out by the LVVTA enabled the certifier's incorrect decisions relating
to these modified Yetis to be identified early on .

It also advises the modification Industry that, where innovative modification materials and methods are being considered, discussion
with the LVVTA should take place at the beginning of the process. Any innovation must be properly supported by sound engineering
design and evidence of safety performance.

lan Baggott Manager Technical Support Certification & MVR



