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Dear EFEE members,
the President s voice

It is the New Year 2018, which
means a lot of new beginnings
and some old ones, which still
needs to be worked on. Doing
something better certainly should
feature on our list - of New Year
resolutions. I would like to take
this opportunity to extend my
best New Year wishes to all of you
- our National Associations,
Corporate members, Individual
members, Honorary members as
well as to our so far two Student
members, to have a good and
successful year 2018. In this
year our federation is going to
have some very important and
challenging events, so please let
me briefly describe and
summarize those events for you.

We are really very happy that
since the beginning of August
2016, when we noted very good
news from Sweden and our
application for PECCS project
application (Pan-European
Competency Certificate for
Shotfirers / Blast designers by
European Federation of Explosives
Engineers) was approved for
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funding, the project moves
steadily ahead as scheduled. The
project has 8 partners: Estonia,

Sweden, Norway, Portugal,
Germany, United Kingdom,
Romania and France. An official
website of this project,
www.shotfirer.eu, was also
created, this is where you can find
out all the relevant and important
details.

At the same time we have written
a letter to all National
Associations, about the PECCS
project regarding the future of the
explosives shotfirer certifications
in the European Union, in the hope
of their support. The outcomes of
this project are: learning materials
with examining questions,
exercises, a course based on these
materials and an online learning
program which will be available on
the internet  for  free on
www.shotfirer.eu.  The PECCS
project will complete a course with
training means, which consists of
about 1000 text sheets, pictures
and drawings, exercises and an
exam. The first test course for this
materials already took place in
Stockholm, Sweden, with the help
from the PECCS contractor (BEF)
between 11t -15% of December
2017.
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The next test courses will be
organized in France, Paris (23rd -
27th  April, 2018) and in
Germany, Dresden, (10-14th
Sept, 2018). For authorities, who
are issuing blasting certificates in
Europe today and for the
teachers/instructors, who are
training blasters today, there will
be no attendance fee for the test
courses. All participants  will
receive a certificate of attendance.
For registration to any of our test
courses, or for more information,
please visit project website
www.shofirer.eu or contact us
over the following email,
info@shotfirer.eu

The autumn Council meeting for
EFEE will take place on 7t and 8%
September in Dresden, Germany
to celebrate and commemorate
the 30 years of EFEE. The reason
to choose Germany for hosting
this very important event for our
federation is quite simple. EFEE
was founded on 20t October
1988 in Aachen, Germany. Five
nations were represented at this
day for founding EFEE: Finland
(Raimo Vuolio), the Netherlands
(Henk Griunfeld and Joep Peeters),
Switzerland (Didier Fardel and
Hans Gysin), UK (Ken Broadhurst
and Mike Groves) and Germany
with nearly the complete board of
the German association.
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After long discussions regarding
the English name of the
organization, with suggestions as
“"European Explosives Engineering
Institute”, the name was finally
decided to be the present name
“European Federation of Explosives
Engineers” (EFEE).

Besides the regular EFEE Board
meetings, Council meetings and
Annual General Meeting scheduled
for this year, our federation
participates also on meetings of
Notified Bodies for Explosives as
well as on meetings of Explosives
Working Group. EFEE is regularly
represented on both types of
meetings by Joérg Rennert who
makes a great work for our
federation.

I'm very delighted to introduce
you the first issue of EFEE
Newsletter in this year. Please do
not finish reading our Newsletter
with my foreword but kindly
continue to read - all the
interesting articles are prepared
especially for you in this
Newsletter.

Igor Kopal, President of EFEE
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EFEE Membership

B m n EFEE member and tak n_the following benefits:

Reduced fee for attending EFEE Conferences.

Reduced fees on workshops in conjunction with EFEE conferences.

On-line access to proceedings from all earlier EFEE Conferences
except 2000 and 2003.

Access to the EFEE web page with information and possibilities to
interact with members.

Gain access to list of European standards on vibrations and air
blast through the member section of the EFEE website.

Gain information of and possibilities to influence the EU shot
firing procedures and attend standing committees like EU-
directives, Environmental and Newsletter.

Supporting of professional explosives engineers.

Network of professional explosives engineers.

A possibility to be part of the EFEE Council and influence the EU
explosives society.
Four electronic Newsletters per year.
Information on conferences and professional courses.

SAFEX information on incidents in the explosives industry.

Corporate Members also have the benefit of a 25% discount
on ads in the EFEE Newsletters

Visibility on the EFEE website.

There are different types of membership in EFEE: National Association
membership, Corporate membership and Individual membership and
Student membership - more information info@efee.eu.
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We manufacture and deliver explosives and provide blasting related services

for our customers. Qur comprehensvie product repertory consists of Bulk F o RCI T
emulsion and cartridge explosives as well as other blasting accessories.

Read more about our services on >> FORCITGROUP.COM

Fo RCI I 50 years of expertise | 100 professionals | 2000 measuring instruments

CONSULTING
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by any
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and vibration consulting
in Northern Europe.
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LYSEBOTN II - APPLICATION
OF ELECTRONIC BLASTING
SYSTEMS ON THREE
SUBMERGED BREAK THROUGH
BLASTS

SUMMARY

Lysebotn kraftverk (Hydro Power
plant) is located in the inner most
of Lysefjorden in South west of
Norway. The hydro power plant
has been in operation for more
than 60 years. In 2012, it was
decided by the owner to build a
new power plant, Lysebotn II, at
the same location to avoid taking
existing facilities out of
production for renovation. The
construction of Lysebotn II
started in 2013 and the new
power plant is scheduled to be
ready for production in 2018. As
part of the development of
Lysebotn II, it is necessary to use
the "ancient" Norwegian
technique of underwater tunnel
piercing. The technique is to
construct an intake tunnel under
a water magazine and leave a
short plug of solid rock that will
be blasted when infrastructure in
the rest of the power plant is
ready. The technique has been
widely used in Norway for more
than 100 years, but in the past
20-25 vyears the number of
underwater tunnel piercings has
decreased as there are fewer
hydro power developments now
than before. An underwater
piercing is a critical part of a
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hydro power plant development,
and therefore, comprehensive
measures are taken to ensure
that the result is successful. The
final brake through blasts at
Lysebotn II (two intake tunnels
and one outlet tunnel) were all,
as the first time in Norway,
initiated with electronic
detonators to ensure the
initiation.

INTRODUCTION

Lysebotn kraftverk

Lysebotn Kraftverk (hydro power
plant) is the heart of the Lyse
Group and has supplied the nearby
region with electric power for more
than 60 years. The construction of
the power plant started after the
second world war and the first part
was finished in 1953. After this, an
extension was made and by the
time it was complete in 1964 it
was the largest hydro power plant
in all of Norway. When the
powerplant was due for
renovation, it was decided that a
new power plant was to be
constructed, namely the Lysebotn
I1.
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Lysebotn II

When the Lyse Group decided to
renew and renovate the old
Lysebotn power plant, they had
two options: Either to shut down
the existing plant and do the
necessary renovation or to
construct an entire new power
plant. The decision was the latter.
By chosing this option, the
existing plant could be in
operation during the construction
phase and in the end, a brand
new and modern plant would
take over the production.
Implenia Norge AS won the
contract in constructing the new
power plant. The construction
work started in 2013.

| e Bestaende vannsystem
Lywabotn 1l - adkomst
Lysabotn 1 — riyfl vanasystem

¥ Lysefjorden

Figure 1: Lysebotn I (old plant) and Lysebotn II new plant. Overview

(Sadal, Nilsen, Lauvdal, 2015)
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All in all, since the works started
about 11 000 meters of new
tunnels have been constructed in
addition to a new power plant
located 1,5 km into the mountain.
All excavation of tunnels and
caverns have been done by
conventional drill and blast. Of
the 11 kms of new tunnels, about
9 kms are new waterways. The
works will be finished in 2018 and
production of electric power can
commence later that year. The
Lysebotn II power plant will have
an installed capacity of 370 MW
which is 160 MW more then the
old plant. Lysebotn II will take
use of the same catchment area
as the existing plant (Sgdal,
Nilsen, Lauvdal, 2015) and the
total vertical drop from is approx.
685 meters (Lyse, 2016).

Kéeztn It
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The construction of the new
power plant required planning
and performing three
submerged tunnel piercings: the
new intakes in lake Lyngsvatn
and lake Strandvatn, and the
outlet in the Lysefjorden.

Elsisterende luke

LENGDESNITT VANNVE

Kraftstasjon Transformatorhall

KRAFTSTASION, SNITT

2x 215 WA
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Avippstunnel 45 m*

Figure 2: Longitudinal section of Lysebotn II. (S@dal, Nilsen, Lauvdal, 2015)
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UNDERWATER TUNNEL
PIERCINGS IN NORWAY -
«THE NORWEGIAN METHOD »

History

The topography of Norway has
made it obvious to take advantage
of the many naturally elevated
water systems and use them as
magazines for hydropower
production. To lead the water into
a power plant, a tunnel is
constructed under a reservoir to
drain it from the bottom.
Underwater tunnel piercings is a
common method that has been
used in Norway for a long time.
The first one is probably from the
time around 1890 when a tunnel
was blasted under the
Demmevatn lake near the
Hardangerjgkulen glacier. The
purpose of this tunnel was not
hydro power production, but
rather a measure to control
flooding in the springtime. Ten
years later, the first underwater
tunnel piercing for hydropower
purpose was blasted. Since then,
many piercings have been
performed on a wide variety of
depths. Especially in the time span
between 1960 and late 1980s,
during the «hydro power boom»,
such blasting operations were
common. It is uncertain exactly
how many piercings have been
done, but most likely around 600.
The deepest ones have been
performed when constructing
landing of subsea oil and gas
pipes along the west coast of
Norway.
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The deepest ones have been
successfully blasted on depths
up to 200 meters.

Methods of piercings

Underwater tunnel piercing can be
divided into two main categories:
Open system and closed system.
The open system type of piercing
is, as the name reveals, open with
a connection to the atmosphere
trough a shaft or acess tunnel. In
such a system, the water can flow
in with little resistance and the
momentum of the water can flush
the blasted rock material a long
way into the tunnel system. To
prevent this from happening, it is
therefore common to fill up the
tunnel and shaft with water before
the blast. The level of filling is
adapted to the water level in the
reservoir. It is also important to
avoid water all the way up to the
blast itself. If the blast is initiated
directly into water, a high
amplitude pressure wave will pass
through the water at potentially
damage gate constructions
downstream.

The closed system type of piercing
means that there is no direct
contact through to the
atmosphere. Normally, this is
performed by closing the intake
gate upstream the gate shaft. The
tunnel between the gate and the
blast is considered to be a closed
volume.
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Depending of the water pressure
on the outside of the blast and the
length of tunnel between the blast
and the gate, this method have
been applied sometimes with a
dry tunnel with no overpressure in
the closed volume. Other times,
air has been added to establish a
certain level of air overpressure
on the inside.

However, it is as common to add
some water inside this closed
volume to work as a barrier that
will lower the velocity of water and
rock material that flows into the
tunnel after the blast. A certain
level of water will also make it
easier to increase the air pressure
on the inside by reducing the
volume of air.

Closed system
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The break through blast into a
reservoir (piercing) is considered a
critical part of the construction of
a hydro power plant. Therefore, a
number of measures are taken to
make sure that the blast is
successfully carried out and that
the result is an opening into the
reservoir that is in line with the
dimensions of the rest of the
power plant. It is of great
importance that the products used
(explosives and ignition system)
are performing as planned.
Compared to a normal tunnel
blast, the break trough blast is
substantially overcharged. If the
blast is to be put under air
overpressure, it is important that
both the explosives and
detonators are designed for this.
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Figure 3: The two main types of underwater tunnel piercings. Closed system (right) and
open system (left)

Also, one would arrange for each
blast hole to have at least two
separate points of ignition. In
addition there will be arranged for
certain connection from the blast
to the blasting machine. Up until
the 1990s it was common to apply
electric detonators on break
through  blasts. The electric
detonators are to some point
possible to measure and probe for
errors, but on the other hand, the
potential of current leakage and
stray currents lead to a transition
to non-electric detonators to
address the danger of premature
detonation. However, the non-
electric detonators are not possible
to measure and the primary
control measure is visual
inspection. ,
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The rule of thumb is to double up
in every connection point with
extra connectors  and two
separate lines of ignition.

THE BREAK THROUGH BLASTS
AT LYSEBOTN 1I1I.

When planning the break through
blasts at the Lysebotn II project,
Implenia Norge AS together with
Orica Norway AS decided in an
early phase to use electronic
blasting system (EBS) on all three
blasts. By using electronic
detonators, there is both a high
level of control and also inherent
safety measures against stray
currents. In addition there was the
benefit of a high flexibility in delay
times. Standard electronic
detonators (Uni tronic™ 600) had
the sufficient specifications
regarding static pressures that
was expected on the blasts. The
detonators could be measured all
the time from <charging to
blasting. All blast were planned
and performed at depths where
regular dynamite pipe charges
(Eurodyn Magnasplit) could be
applied.
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Outlet Lysefjorden.

The outlet tunnel from the power
plant to the fjord is about 1250
meters. From the surface, an
access tunnel was blasted in a
spiral down to a cavern 8 meters
above the outlet tunnel. From here
a gate shaft was constructed. The
distance from the gate shaft to the
break through blast was 70
meters. The water pressure outside
the blast was 2-4 mWc in the top
and 10- 12 mWc at the bottom of
the blast. The blast was drilled
horisontally from the inside out to
the fjord. Due to the rock
conditions, the longest blast holes
was up to 11 meters at the bottom
of the blast. The shape of the blast
was circular with a diameter of 6,7
meters on the inside. Because of
the relatively shallow water on the
outside of the blast, it was decided
to perform the blast as an open
system piercing with no water
added to the tunnel. A temporary
concrete plug was casted upstream
to the gate shaft to prevent water
from flooding back to the power
station that was still under
construction at the time of the
blast. It was expected that the
water would flush into the tunnel
and up the gate shaft, so all
infrastructure in the cavern above
the shaft was either removed or
secured. In total, 800 kg of
dynamite, 228 electronic
detonators  were used (two
dets/hole). In addition, a wooden
plug was used to lock the charges

in the blast holes. The blast was
initiated at noon on January 25th

2017.
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Figure 4. The reak through blast at the outlet into Lysefjorden charged and
hooked up. Photo: Espen Hugaas

Charging and ignition plan,
Lysefjorden outlet
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Figure 5. Ingnition and charging plan for the Lysefjorden break
piercing
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Intake lake Lyngsvatn

A new intake tunnel was
constructed in parallel to the
existing intake  tunnel. The
piercing at Lake Lyngsvatn was
the deepest of the three with
potentially 50 mWc over the break
through blast. However, the blast
was planned so that it could be
performed at as low as possible
water level in the reservoir, but
this again had to be adapted to
the operation of the existing
power plant. It was decided that
the blast was to be performed as a
closed system piercing with water
inside the closed volume. A wide
range of different scenarios were
considered and calculated to make
sure that the pressure levels from
the inflow of water would not
exceed the Ilimits of the gate
construction.

Ideally, one would increase the
pressure in the closed volume
before the blast to such a level
that the addition of gases from the
explosives would bring the inside
pressure almost up to the level of
the outside static pressure from
the body of water. (Solvik, 1995)
However, this must also be
adapted to the system limits of
explosives and detonators. From
the gate shaft, the intake tunnel
was blasted on a declining angle
for about 80 meters before
levelling out near the position of
the blast (120 meters from the
shaft). Directly under the blast, an
extra volume was excavated to
collect rock debris from the blast.

The break through blast was
drilled with a circular cross section
with the area of 25 mZ2. The length
of drill holes was in average 4,5
meters. In total, 76 holes were
charged. A total of 550 kgs of
dynamite pipe charges and 152
detonators were used (two in each
hole). Since the time of firing was
in the middle of February, the
water level in the lake was
estimated to be 20 meters above
the blast. It was installed valves
for air and water through the gate
construction to control the level of
water and air inside the closed
volume. The geometry of the
tunnel between the gate and the
blast mad it easy to compress air
simply by adding water.

To keep control over this process,
a system for reading the water
level under the blast was created,
and in addition, a pipe for air was
laid all the way to the blast. A
manometer on this pipe would
then tell the pressure in the closed
air pocket under the blast. In the
event that extra air had to be
added or pressure had to be
released, this pipe would be used
for that purpose. Scaffolding was
installed as a working platform
when charging and hooking up the
detonators. The break through
blast was drilled vertically up into
the lake. Wooden plugs was used
to secure the collars and lock the
charges inside the holes. All
detonator leg wires were secured
and a firing cable was connected.
After charging and removing of the
scaffold.
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Photo: Espen Hugaas

The 9 day long process of water
filling began. (67 cubic meters of
water per hour through a pipe
more than 3 kms long). All the
time when water filling was
ongoing, the detonators were
measured to make sure that
nothing had happened that could
affect the blast. The blast was fired
on February 16th 2016.

Figure 6. Scaffolding insta/ed nder te /ke Lyngsvatn break through blast.

Intake lake Strandvatn

Like at Lake Lyngsvatn, an intake
tunnel was constructed under lake
Strandvatn in parallel to the
existing tunnel. A zone with bad
ground conditions lead to a
correction of the position of the
point of the break through blast.
The geometry of the tunnel
system upstream the gate shaft
was different to the lake
Lyngsvatn intake. From the gate,
the tunnel floor ascended slightly
and the distance from the gate to
the blast was about 185 meters.
The blast itself was planned to be
identical to the Lyngsvatn blast,
but severely worse ground
conditions made drilling hard and
the result was a smaller cross
section then planned.
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Figure 7: Cross section of the situation and instrumentation at the break through blast at
lake Lyngsvatn.

However, the opening would in any
case be sufficient for the capacity of
the power plant. The charging work
was identical to the Lyngsvatn intake,
(scaffolding as working platform) and
water and air levels were controlled by
the same measures. The outside water
pressure was lower than at the
Lyngsvatn blast (7-8 mWc). The break
through blast at lake Strandvatn was
performed on March 9th 2017.
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Blast results

All  three underwater tunnel
piercings were to be considered
successfully performed. There
were no problems during charging
and water filling. Both the
Lysefjorden outlet and the
Strandvatn intake had to be
blasted with blast holes
considerably longer than originally
planned, but this did not affect the
end results.
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Figure 8. Detonators are connected to bus wire and secured to the wooden
plugs that locks the blast holes. Photo: Espen Hugaas

Figure 9: No doubt that the blast in the outlet tunnel broke out into
Lysefjorden (Lyse TV, 2017)
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Figure 10. From the inspection after the piercing into Lysefjorden. (Photo:
Stillframe from inspection movie, 2017)

Figure 11: The fumes from the blast breaks the ice at lake Lyngsvatn (right) and
laje Strandvatn (left) Photo: Espen Hugaas
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Use of electronic blasting
systems

By using electronic blasting
systems on critical blasting
operations such as underwater
tunnel piercings, enhance the
level of certainty of blast
performance. The electronic
detonators are fully measurable
both  when considering the
number of detonators that are
connected to the blast circuit and
when controlling the level of
current leakage. Compared to
non-electric detonators, the
electronic detonators gives a
more clear and easy way of
working at the face. On a break
through blast charged with non-
electric detonators, one have to
pay close attention to the two
shock-tubes coming out of each
blast hole to make sure that
these are connected in two
separate bunches, and that each
bunch have double bunch
connectors. With the electronic
detonators, all detonators are
connected to the same common
bus wire that is continuously
monitored so that any faulty
detonators or current leakage can
be addressed immediately. On
the break through blast at the
Lysebotn II project, only one
firing cable was used. This was
considered to be sufficient as the
charging process as well as the
water filling process was
accompanied by continuously
monitoring of the blast circuit.
However, there is also possible to
apply two completely separate
firing lines for increased
certainty.
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CONCLUSION

When performing break through
blast on underwater tunnel
piercings it is of great importance
that the blast result is according
to the plan. A misfire has to be
avoided. In this perspective, it is
natural to use the most suitable
tools to achieve a high level of
certainty. The use of electronic
blasting systems are a subject for
debate in the light of regular
tunneling operations due to extra
costs. However, on critical blasts
such as described in this text,
there is no doubt that it is the
correct approach.

Olaf Remcke, Civil Engineer, Orica
Norway AS

Espen Hugaas, Civil Engineer, Orica
Norway AS
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HOW IMPORTANT IS TO
EVALUATE THE UNCERTAINTY OF
MEASUREMENT WHEN TESTING
CIVIL USE EXPLOSIVES

Recently Romania adopted the
European legislation regarding the
explosives for civil use Directive 93/15
CEE. In the annex of the directive are
established the essential safety
requirements which shall be tested
applying the harmonized European
standards. For this reason the testing
facilities shall be updated and the paper
describes the researches made in
INSEMEX in the Laboratory for
Explosives and Blasting Techniques to
achieve the level of the requirements
provided by the European standard for
determination of the resistance to
hydrostatic pressure of explosives.

To certify a product means to
establish its compliance with a series
of specifications. The documentation
of the product covers the parameters
to le met by the designed product so
as to be operational, reliable, healthy
and safe for man and environment,
cost efficient and so on.

The purpose of tests and
measurements is to evaluate a
product and say whether the item in
question is in compliance or not with
the specification.

At the moment when we reports the
final result of measurement of a
physical dimension, it is compulsory
to have a quantitative type indication
on the quality of the result so that
the persons which are going to use
the result can evaluate its
trustworthy ness. Consequently is
necessary to have available a
procedure easy to use, easy to
understand and agreed to by
everyone for being able to
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characterize the quality of the result
gained after a measurement, i.e. the
evaluation and the expression of its
uncertainty.

The idea of ,uncertainty” as a
numerically expressed attribute is
relatively new in the history of
measurements, although the error
and the analysis of errors represent
concepts which have been part of
the science of measurements (i.e. of
metrology) for a long time and it is
widely recognized the fact that after

all known or the supposed
components of error have been
evaluated and the suitable

corrections have been applied, a
certain level of uncertainty regarding
the validity of the result stays, i.e.
we have a doubt on how correct this
result, might show the value of the
measured dimension.

If no information is available on the
uncertainty of measurement or

whether these information is not
correct, we can get a limit situation
when a product is considered as
being in compliance but actually, this
product doesn’t exactly meet the
stated parameter, i.e. the product is
non-compliant and cannot be used
safety on it shall display a diminished
technical and economic efficiency.
The certification of products for the
regulated fields of activity (here also
being included the for explosives civil
use) involves a high responsibility in
issuing the test reports, and the
certificates of conformity, and the
decision to declare a product as
compliant or non compliant shall be
grounded on accurate information.
The certification of a non-compliant
explosive may generate hazardous
situations; the rejection of a
compliant explosive may generate
economic losses.
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The same as when the almost
universal use of the I.S. has given

coherence to all scientific
measurements, a concord on the
evaluation and express of the
uncertainty of measurement allows
an easy and correct understanding of
a wide range of measurements made
for scientific, engineering, trade,
industry and legislative purposes.

The ideal method to evaluate and
express the uncertainty of a result
should have a general character, i.e.
applicable to all types of
measurements and to all data used
during measurements.

The dimension used to express
uncertainty shall:

- be logical by itself, it shall
derive directly from its
component parts, irrespective of
the group size of these parts or
of their division into sub-
component parts;

- have a transferable character,
i.e. a the direct use of a result
or of a component of an
evaluated uncertainty to
evaluate the uncertainty of
another measurement where
the same result is being used.

It is necessary quite often in many
industrial applications that the result
of a measurement be surrounded by
a range which covers the largest part
of the distribution of values possible
to be assigned to the dimension
subjected to measurement.

The ideal method to evaluate and
express the uncertainty of
measurements shall have to provide
such a range with a suitable
trustworthy ness or covering
probability.
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Generally, the uncertainty of
measurement covers several
component parts which can be
divided into two categories in
connection to the method used to
estimate their numerical dimensions:
A. are the ones evaluated by
statistical methods.
B. are the ones evaluated by other

methods.
The isn't always an univocal
correspondence between the

classification with A or B categories
and the classification with ,random”
and ,systematic” uncertainties used
in the past.

The phrase ,systematic uncertainty
should be avoided since it may lead
to misinterpretations.

A detailed report of the uncertainty
should include the full list of its
components and should state. The
method used to get the numerical
dimensions for each component.

The composed uncertainty shall be
characterized by the numerical
dimension gained by applying the
usual method for combining the
available options. The composed
uncertainty  together  with its
component parts shall be expressed
as ,standard deviations”.

14

Whether it is necessary to multiply
the composed uncertainty with a
certain coefficient to get the global
uncertainty, them it is always
necessary to state that coefficient.

When we do measurements and
make reference to international
standards, further details on the
result of the measurement and on its
uncertainty are necessary. Several
measurements are being performed
with periodically calibrated
instruments or with instruments
found under the incidence of legal
metrologic inspection, whether the
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Several measurements are being
performed with periodically calibrated
instruments or with instruments
found under the incidence of legal
metrologic inspection, whether the
instruments meet the requirements
stated in provisions or in the current
normative documents, then the
uncertainties of their indications may
be inferred from these specifications
or from the normative documents.

The basic principle is the following
one; when one reports the result of a
measurement together with its
uncertainty, one should provide
several information than normal or
shouldn't state ,non-applicable”. For
example, one should:

a) describe clearly the methods
used to calculate the results of
measurements and its
uncertainty based on the
experimental observation and
on the input data;

b) give a presentation of all the
component parts of the
uncertainty and give a full
explanation of the manner
used to evaluate each
component part;

C) give a presentation of the
experimental data so that each
important stage be easily
monitored and the calculation

manner be repeated
independently whenever
necessary;

d) determine all the significant
corrections and the constants
used during the analysis
together with their origins.
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Beside the equipment and the staff
training the competence of a testing
house depends on the idea that it can
be clearly stated the trust level of the
measurement result, i.e. the
calculation of the uncertainty of
measurement, together with its

indication as an absolute or
percentage value, together with the
values stated for the measurand.

The mathematical -  statistical
machinery said by [1] or [2], is very
laborious (a lot of working hours)
and its implementation in the
everyday measurement may not be
so easy for the working staff of the
testing houses; this is the reason
why software for these purposes
have been designed.

The Laboratory for Explosives and
Blasting Techniques (LETI) from
INSEMEX carries out a series of
testing, analyses, verifications on the
products part of the ,civil” use
explosives. This field has been
regulated by the Law no. 126/1995
concerning the rules of explosive
materials with the subsequent
changes and additions and by the
Directive 93/15/EEC, taken by the
Romanian legislation under the HG
(Government Decision)
no.207/2005.

The organization of LETI meets the
requirements of the standard SR

EN ISO/CEI 17025 ,General
requirements for the competences of
the testing and calibration
laboratories” and uses a well
documented, accredited quality
system.
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LETI has developed 6 packages of
testing procedures grounded
according to their specific character
(in all 32 testing procedures)
according to the essential safety
requirements stated in the Annex to
the Directive 93/15/EEC.

Also, part of these testing
procedures includes operating
procedures (24) which are used
during the preparatory operations.

For carrying out all these testing
we have here specific
instrumentation and testing
apparatus, some of them quite rave
or even unique at national level.

This instrumentation covers the
evaluation of the uncertainty of
measurement for the measuring
chains applied.

Even if some resting give results with
the logic order, 1 or 0, and no
numerical dimensions (for ex. the
tested explosive shall initiate or not
in certain conditions) the carrying
out of these testing in volves
preliminary measurements whose
uncertainty may affect the logic
result 1 or 0 (ignition; non-ignition)
with wrong conclusions for the tested
product.

For the purpose of evaluation of the
measurement uncertainty which
occurs during testing of explosive
materials (high explosives,
detonating cords and detonators)
together with the well known testing
procedures and by knowing the
parameters of the apparatus, there
have been drawn out the
~Measurement data sheets”.

An example for such a sheet is shown
below. The example refers to the
.Determination of sensitivity to the
transmission of detonation”.

Measurement data sheet

1. Name of testing/measurement
Determination of sensitivity to the
transmission of detonation.

2.Testing/measurement procedure

PI-ETI-02.3. Determination of
sensitivity to the transmission of
detonation of encartridged
explosives.

3. Tested/measured item
AGP powder explosion proof
explosive.

4. Preparation of the test item.
The test item means 18 cartridges of
explosive, weighting 100+5 g, with a
diameter of 301 mm, in their
original package; 6 cartridges for
each test.

5. Environment conditions

No special environment
conditions.

6. Principle of the measurement

method
The cartridges are set down at a pre-
settled distance among them
(measured longitudinally).
The explosion of, first cartridge shall
have to propagate to the rest of
cartridges; it shall have to be
complete and it shall have to leave
no traces of explosive or package.

7. Measurement chain

- 6 cartridges are set down
equidistantly in straight line (the
distance between the ends of the 2
cartridges being equal to the
diameter of the cartridges) on a level
led sand bed;

- The distance between cartridges
is measured with the help of a
caliper rule.
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- The first cartridge is primed at
the free end with the help of a
detonator no.8 (pyrotechnical or
electric detonator) or with the help
of another detonator with similar

parameters;

- The leading wires of the electric
detonator are connected to the
detonating cable;

- The detonating cable is
connected to the exploder;

- The cartridges are fired;

- The result is checked out.

8. Results

TC = full transmission of
detonation.

NT = no transmission of
detonation.

9. Balance of the uncertainty of
measurement (See table no.1)

10. Manner used to record the
result of the measurement and of
the uncertainty of measurement.

- TC/NT.

- The results of the measurements
cannot be established from a
guantitative point of view; they are
susceptible to be differentiated from
a qualitative point of view.

These sheets record the measuring
method used during the testing in
question. Finally, if one knows the
value of balance of uncertainty,
measures to keep the uncertainty of
measurement within acceptable limits
can be taken. Also it is possible to
remove the wrong results difficult to
trace in other circumstances.

Consequently, we get a database so
we can proceed to the next stage, i.e.
modeling the used measuring
methods on a PC.
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The implementation of the
mathematical machinery stated by
GUM (2), makes necessary the use
of an adequate software.

We searched for the available
software on the internet and found
several companies in the United
States, West and Central Europe,
New Zeeland suitable to provide such
software.

We made comparisons among all
these software and purchased the
one which meets the requirements
and the practical needs for the
testing and measurements carried
out in the Laboratory for Explosives
and Blasting Techniques at
INSEMEX.

Considering the specific character
involved by testing of civil use
explosives and of the electric
detonators, the experts from the
Laboratory for Explosives and
Blasting Methods have considered a
software capable to manage a large
database and capable to include the
whole mathematical machinery

stated by GUM. The performances -
price ratio, the possibility for further
updating and the exempt of import
customs duty pointed to the software
presented by Metro data GmbH-
Germany.

To meet the needs of the
laboratory and considering the
project in operation within the
framework of the National Research
Program ,,CALIST"”, we bought the full
version in English of ,GUM WORK
BENCH 1.3.” made by Metro data
GmbH Germany.
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Type Influence
. e . . - Probability of
No. Element that .|nfluence Description of |nf|uencg over uncertainty, 2 e g oceurrence
uncertainty Observations s| 5| 5| 5 L .
IS k=) = c = 0+1
gl §| 2| 5| &
o 2
1. Equipment for measuring Accuracy of measurement caliper rule. X X 1
the distance between
cartridges.
2. Collinear laying down of The measured value is an interval when the X X lel10!
cartridges symmetry axes of cartridges are not collinear.
3. Reading accuracy of the Probability to mistake reading the lines on the X X lel10!
operator ruler of the caliper.
4. Packing manner of The explosives of cartridge in paraffin paper X X 1e107!
cartridges have the end often the cartridge with a
deviation from cylindricity due to the fold.
Table no.1
To save the recorded data, GUM Dimension
WORK BENCH 1.3. - Metro data 1
\%
GmbH Germany generates an e
evaluation report on uncertainty Standard
divided info several sections: uncertainty
1. Title and description.
2. Equation of uncertainty. Freedom
3. (Quantitative) Data base for all
the dimensions of the Sensitivity
equa tions coefficient
4. A description of observations
(text and mathematic form). Contributions to
5. Establishing a correlation uncertainty
among dimensions. _ Percentage from
6. The budget of uncertainty. uncertainty
7. Results
- Value [absolute];
- Extended uncertainty [absolute] This software allows a versatile

or [%]:

- Covering rate (2) - for a normal
distribution.

- Covering level %, normal,
rectangular, triangular,

trapezoidal with halo: 0,3; 0,5;
0,7.
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handling of the mathematical and the
statistical apparatus stated by

GUM [2] and offers several
possibilities  for modeling the
phenomena depending on how
extended the database is, depending
on how control over the dimensions
that come up in the budget of
uncertainty is being kept.
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With the help of the technical
sheet, we can determine all the
parameters which describe the
balance of uncertainty of
measurement (quant sized in the
model of  the equation of
uncertainty).

At the end of 2005 we carried out a

study report with the help of GUM
WORK BENCH 3.1. We evaluated the
uncertainty of measurement for
certain testing usually made by our
laboratory (testing to measure the
detonation velocity of detonating
cords, testing to measure the mass
of explosive necessary for carrying
out the testing to determine the
resistance to friction).

There follows an example on how to
determine the model of the equation
of uncertainty necessary for
measuring the mass of explosive to
carry out the testing with the view to
determining the resistance to
friction:

- Testing procedure PI-ETI-3.4.
»~Establishing sensitivity to
friction of high explosives and
the core of the detonating core.

- Test item: RIOCORD
ANTIGRISU 6 g/m - detonating
cord;

- Apparatus for use: analytical
balance with an accuracy of 0.1
mg.

Model of equation:

m, =m, +omg +9,, +om_ +J;
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List of dimensions:

Dimension| Measuring Definition
unit
mx g Mass of explosive
ms g Pointer of the balance (weight)

Smp g Deviation of the mass indication
compared to the standard
measurement (because of
decalibration as time passes by)

Sm g Difference noticed compared to the
standard (correction made by the
operator)

Sme g Correction for the eccentric
location on scales and because of
magnetic effect.

dp g Correction of floatability
(compensating the effect of
Archimedean’s law —
measurements is performed in
vacuum not in air)
CONCLUSION

With the model of the equatio
and the budget of uncertainty
established for a certain type of
measurement, the staff of the
laboratory uses an efficient software;
consequently the complex problems
of mathematical statistics turns info
a routine everyday operation.

This application can be used for any
type of measurement of any physical
phenomenon whether it is possible to
determine exactly the equation which
models the uncertainty of
measurement.

Attila Kovacs - Eng. PhD.,

Florin Radoi - Eng., Edward
Gheorghiosu - Eng. INSEMEX
Petrosani
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Explosion of
explosives
residues after a
misfire in a quarry

Basic information
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July 2016, afternoon shift in a
quarry, after processing of
approximately 80% material
from a previous blast (app. two
months ago).

Explosion occurred at
disintegration of rock pile by a
hydraulic hammer on wheel
excavator.

Injury of operator of this
excavator.

Breakage of a front glass of
excavator cabin and protective
net.

Residues were found at the
explosion site.

Performed acts

Explosion
ensuring

site

investigation,
case related

documentation.
There was ordered:
- to liquidate a misfire

immediatly

- to adopt a measurements to
avoid any similar working

injuries,

- hearing of the injured
operator (the only direct
participant), the master
blaster and the head of the

quarry.
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Probable cause of accident
according to company findings

Probable cause of this accident
was hitting of an initiation
explosive cartridge (including a
detonator) in one of snake
boreholes (horizontal
boreholes) by a hydraulic
hammer.

There were discovered 6 snake
boreholes (horizontal
boreholes) with a misfire,
containing in total 60 kg of
explosives (10 kg of dynamite
and 50 kg of emulsion
explosives) and 5 detonators.
Probable reason of this misfire
was cutting off a shock tube
(rock fall) or fault of
nonelectric detonator resulting
into a misfire of several next
detonators.

Solution and measurement

Company elaborated
technological procedure for a
misfire liquidation.

Misfire liquidation:

= part of free explosives residues
was liquidated at an explosion
site,

= part of explosives residues was
transferred into a magazine,
stored as fault product and
later officially liquidated,
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blasting
boreholes after a renewal of
initiation cartridge.

original

Measurements:

sigicom.com

Standard use of a head
boreholes with sub drilling.
Only exceptional use of snake
boreholes (horizontal
boreholes).

Increased control of firing line.

INFRA

A complete solutio

£ INFRA Net

(misfired)

Sanctions and fines

Fine to the head of quarry for
insufficient execution of
obligatory workplace controls
by technicians and for recording
of this controls.

Fine to the master blaster for
discrepancies in blast records
and in registry of misfires

Doc. Ing. Tomas Dosoudil, Csc -
District Mining Authority for the
Regions of Hradec Kralove and
Pardubice,, Czech Republic

ST

. Blasi’ a

«ii Sigleom
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BlastiVietriX UAV
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Blast Design and Blast Analysis with 3D images

3D images from drones are a perfect survey of large blast sites.
Poor blasting results are often caused by inaccuracy of the front
row hole placement and suboptimal blast pattern geometry.

Features

* Face profiles (burden diagrams and maps)
* Volume to blast
* Pre-post blast comparison
* Quantification of muckpile
(movement, volume, swell)
* Power trough
*» Seamless data flow

3GSM GmbH
8010 Graz - Austria
office@3gsm.at - www.3GSM.at

3GSM.at
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Meeting the Explosives
Working Group

This year's annual meeting of the
Explosives Working Group took place
in Brussels on 20" October 2017 with
the EFEE taking part as a permanent
observer as in the past years. The
Explosives Working Group is
coordinated by the Directorate-
General for Internal Market,
Industry, Entrepreneurship and SMEs
of the EUROPEAN COMMISSION with
its head Federico Musso. The
following points were part of this
year’s agenda:

Update on the implementation of
the Action Plan on Enhancing the
Security of Explosives
e DG HOME involves much
stronger  the European
Police Agency EUROPOL
e Counter Terrorism Package
should ensure security of
public places
e Increased focus on
substances used as
explosives precursors

This working group is compiling
measures  for improving and
enhancing safety when handling
explosives. When looking at what has
happened in the past month, this is
becoming more and more important.
The industry regards it as crucial to
take part in the process actively and
attentively so that decisions on the
required measures are practice-
oriented as far as possible.
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Report on the last meeting of the
AdCo group on Explosives for
Civil Uses
. Industry attendance by
UEPG, FEEM and CBI-EIG
. FEEM confirmed a change
within the industry from
packed explosives towards
emulsions and Ammonium
nitrate
. Members States set up a
survey on Article 16 -
2014/28/EU: Licence /
Authorisation

EFEE took the opportunity and
participated in the meeting of the of
the AdCo group on Explosives for
Civil Uses on the 26% of October
2017. During the meeting, EFEE
introduced itself and gave an outlook
on the tasks and goals pursued by
EFEE. Through the attending in this
meeting, EFEE had the opportunity to
get more information about the work
of the AdCo group on Explosives for
Civil Uses. Furthermore, there was
the possibility for EFEE to come up
with some input for the work of this
AdCo group from the point of view of
the users of explosives.

Update on the transposition by
Member States of Directive
2014/28/EU on the
harmonisation of the laws of the
Member States relating to the
making available on the market
and supervision of explosives for
civil uses
e The last two EU Member States
have transposed the Directive a
few months ago and notified
the European Commission.
Previously, the Commission
had to apply pressure on
Germany and started an
infringement procedure against
Croatia to ensure transposition.
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Revision of the Q&A document -
(more information you will find in the
end of this article)

¢ Need to update the Q&A
document

e Three questions added to
the document, e.g. if a
quarry/mine mixes
explosives on site for own
use, would it fall under the
definition of a manufacturer
referring to article 5.1 and
5.2 of the Explosives for
civil use Directive?

13. Interpretation
of "use for own
purposes”"  pursuant
to the Explosives
Directive

14. Date of
application of rules
on explosives
traceability

15. The case when
a quarry or mine
mixes its own
explosive on site for
blasting on its own
site: does it fall under
the definition of a
manufacturer using
an explosive for own
purposes?

The UK representative referring to
question number 15 raised the
proportionality principle for the
many small quarries and family-
owned business to avoid additional
burden and costs.

It should be noted that the
discussion on this topic is not new.
It has already been made clear in
previous documents that the fact
that quarry mixes its own
explosive on site for blasting on its
own site is also subject to the
regulations. The repeated
discussion on this topic is often
due to a different interpretation of
this regulation.
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Applicability of

provisions to

traceability
explosives in

transfer

Transit: Explosives originating
from a non-EU country and
destined to another non-EU
country, i.e. not being placed
on the EU market but
transported through EU
territory do not fall under the
scope of the EU traceability
system.

Transfer: The transfer
procedure pursuant to Article
11 of Directive 2014/28/EU
applies also to explosives
manufactured in the EU and
shipped for export outside the
EU. The transfer procedure is
necessary for the physical
movement of the explosives
from the manufacturing site to
the point of export (where the
explosives leave the EU
territory). The traceability
provisions do however not
apply to explosives
manufactured for export, if the
conditions as per Article 3(2)
of Directive 2008/43/EC are
met.

EU Transfer: Transport of
goods from one EU Member
States to another EU Member
States without leaving EU
territory during transport, e.g.
Greek goods delivered to
Belgium cannot be transported
through Serbia or any other
non-EU territory

Transit transport on roads is
well monitored and includes
electronic transit declaration.
For rail transit, a simplified
paper version is used which
does not provide the same
level of control.
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Revision of the harmonised
standards for civil explosives
e Results of the consultation on
harmonised standards
e Discussion on a draft mandate
for the revision of the
harmonised standards

In addition, it should be noted that
the standards are reviewed every
two years. On 18.10.2016 the
Commission launched a written
consultation via a questionnaire
within the Group of Experts on
Explosives on the need to update the
existing harmonised standards

and/or develop new harmonised
standards for civil explosives. The

results of this written consultation
you will find attached.

Update on the activities of the UN
Committee of Experts on the
Transport of Dangerous Goods
and on the Globally Harmonised

System of Classification and

Labelling of Chemicals,
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Sub-Committee of Experts on the
Transport of Dangerous Goods,
regarding the development of an
international traceability system This
year's meeting of the Explosives
Working Group was the last one led
by Federico Musso. Federico Musso
will take over another role in the
European Commission from January
2018.

We would Ilike to take this
opportunity to say thank vyou
Federico Musso for the very pleasant
and trusting cooperation. We hope to
be able to continue this cooperation
between the Explosives Working
Group and EFEE in the future and
wish Federico Musso good luck for
the new tasks and personally all the
best.

Jérg Rennert, Member of the Board,
EFEE
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Pan European Competence
Certificate for Shot firers and
Blast designers - Project
update

We are happy to announce that our
first Testcourse has taken place.
Twenty-two participants assembled
at Fjallgatan 23, in Stockholm, on
the morning of 12th December. Our
course material was presented to a
number of people from the rock
blasting education establishment
and to people who are active in the
industry as rock blasters or
authorities. Several European
countries where represented.

—
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PECCS

BEF, the Swedish Rock Blasting
Contractors Association together
with EFEE is the project leader for
PECCS, it is funded by Erasmus +
program and our aim is to develop a
competency certificate for Rock
Blasters based on existing technical
competence.

A common European education and
technical qualification for Rock
Blasters would make it easier for
individuals in the industry to confirm
their knowledge and experience
throughout Europe. Today, the
possibility to work is limited to those
who wish to work abroad.

An European Competency
Certificate would favor the mobility
of labor in the whole of Europe.

The first PECCS Test course was
extremely important for collecting
feedback and responses to the
material that has been developed
so far.
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BEF and all partners in the project The second testcourse will be held

were very grateful for the feedback in Paris, in April this year, from
and positive response that were Monday the 23" to Friday the 27t",
given. The material was presented For questions about the PECCS

by each partner, representing each project and the upcoming events
of thet chapters. All participants also please contact Anette Broman,
received the material as a printed anette@bef.nu.

booklet. Discussions and For more information go to
constructive conversations followed www.shotfirer.eu

after the presentations. Evaluations

was also collected through a digital Anette Broman, PECCS, Project

portal by feedback forms. The
participants came from Sweden,
Norway, Germany, France, Estonia
and Finland.

manager

BEF and all partners in the project
would like to thank all the
participants involved!

The participants of the Testcourse had the pleasure of meeting the Swedish
Sancta Lucia. On December 13th every year, Sancta Lucia comes to us to give
hope and light. She was accomplished by her fellow sister and gave all a
memorable moment. Much appreciated!
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The ISEE 44th Conference on
Explosives and Blasting
technique.

There’s nothing wrong with having
two barrels of explosives on the
foyer of a Grand Hyatt Hotel in

you are one of the visitors of ISEE
44t Annual
Explosives and Blasting
Technique. Being the biggest of its
kind, the Conference still had
more visitors than expected, more
than 1700 attendees and
participants from all over the
world.

") Maps
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ﬁ My Planner
&' Speakers

Sessions

B

tt

Tracks

®
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San Antonio, Texas, but only, if

Conference of

A Lot of interesting
moments captured for the
photo contest, a great
number of new books in
store, and a useful ISEE
Conference app

g

>
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This year the event had quite
many surprises, especially for
those, who have been visiting it
for years. Besides having a fun
gathering with live music and
black magic instead of the formal
Banquet Reception, the
conference also included photos
in Instagram and a marvellous
app for free on Android and
iOS. With that app you could
create your own schedule, read
about authors, check the opening
hours of registration, bookstore
and other and also follow up on
the auction which was created to
raise money for the Education
Foundation ISEE Scholarship
Fund, and more.
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As important as safety is to the
blasters, it's almost as important
to welcome new, young
specialists to this industry.

" WDRLD STANDARD

~aCY MBRATION 8 SOOMD MELSS Among all other events during
the Conference, the Emerging
Professionals Social was

organised to enable all new faces
of the industry to blend in and
share ideas and contacts, held at
Alamo.

In any way, San Antonio was a
great place to have an event like
this kind of like a city within the
city - also known as the
River Walk - San Antonio offered
great possibilities to meet
up with new contacts or old
friends and share a nice
Margarita or two.

I am sure, everybody is already
looking forward to the 45t ISEE

: Conference in Nashville,
Many interesting exhibitors and quests Tennessee.

The event also put a lot of SanAntonio had a lot
attention on the real blasters who 0 offer, Riverwalk and
work with explosives daily. Right #/@mo from the left
before the beginning of the
conference, almost 300 blasters
gathered for the Blasters
Weekend, especially for the
seminar, which offered a full day
of good presentations, practical
examples and information about
modern equipment and
development of blasting
technique. But this number of
participants couldn’t be compared
with the great number of people
who came to listen to the opening
speech by Mike Mullane, a former
astronaut who talked about safety
through very practical example -
the disaster of the Challenger

space shuttle. Teele Tuuna, Editor of EFEE Newsletter
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Preface for an article reprint,
from EFEE Newsletter,
November 2017 edition:
"MODELING THE DANGER OF
INJURY WHEN FRAGMENTS OF
MATERIAL RESULT FROM THE
DETONATION OF EXPLOSIVE
CHARGES"

On behalf of the Institute of
Makers of Explosives and APT
Research, Inc. (APT), we

encourage the international use of
quantitative risk assessment and
Institute of Makers of Explosives
Safety Analysis for Risk
(IMESAFR©) by global industry
members and regulatory
authorities.

The authors of this article have
consulted IME and APT, and, in
recognition of IME and APT’s
copyrighted intellectual property,
have adopted our request for
revisions to this article and
acknowledgement of our work.
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We are pleased to share our
research and programs with the
commercial explosives industry,
and encourage use of IMESAFR in
explosive operations. Should you
wish to copy or disseminate this
article or our work in whole or in
part, please contact us prior to
doing so.

We are not responsible for the
conclusions of the authors, and
refer you to our own materials for
further information.

Debra S. Satkowiak

President, Institute of Makers of
Explosives
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MODELING THE DANGER OF
INJURY WHEN FRAGMENTS OF
MATERIAL RESULT FROM THE
DETONATION OF EXPLOSIVE
CHARGES

Abstract

The paper shows a summary of the
results of research undertaken in the
field of modelling the dangers of
injury / destruction when fragments of
material resulting from the detonation
of explosive charges are jettisoned on
workers and / or industrial objectives
from the explosives testing center. So,
American scientific practice from the
moment is (FRMS type) developed to
improve the performance of the
specialized software from the security
of explosives for civil use type
IMESAFR (ex. Version 2.0) which was
acquired in the NUCLEU project- PN 16
43 02 15/2016- 2017, using different
probability functions dedicated to this
field type PDF (Probability Density
Functions) in order to shape the
graphic-analytical phenomenon when
fragments of material resulting from
the detonation of explosive charges
are jettisoned.
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mechanisms
of formation of fragments of the

Overview on the

material resulting from the
detonation of explosive charges

Detonation of explosives

Detonation is a physical-chemical
process, characterized by a high
reaction speed and by the formation
of large quantities of gases, at high
temperatures, which leads to the
generation of high forces of breaking
and dislocation of rocks. To interpret
the physical phenomenon of
detonation, worldwide were expressed
various theories, one of them being
the hydrodynamic theory. It was
accepted unanimously, considering
the similarity of its mode of
propagation by explosives with the
propagation of the pressurized fluid.
The detonation mechanism comprises
three steps: I. The mechanical
compression of each molecule of the
explosive substance carried by a
dynamic pulse; II. The thermal
decomposition of each layer in the
structure of the explosive, up to high
temperatures, when given the rapidity
of the chemical reaction, the dynamic
compression process being carried out
without heat exchange in the
environment (adiabatic compression);
ITI. The exo-thermal decomposition of
the explosive due to the action of high
temperatures.

t BACK TO TOP


www.efee.eu
mailto:newsletter@efee.eu

The formation of craters:

In figure No. 1 is presented
schematically a crater produced by
the detonation of an explosive
(explosive charge 1). Dimensions
associated to a «crater are the
following:

D2 = the apparent diameter of the
crater;

D1 = the actual diameter of the
crater;

h1l = the actual depth of the crater;

h = berm height.

Craters are formed when there is a
detonation of explosive charges that
is placed as follows: below ground
level (closed space); on the ground
(air-ground interface); suspended in
the air. Regardless of the location of
the explosive charge, the crater is the
destructive effect of a blasting. When
initiating the explosive charge, in his
mass, there is a violent
decomposition reaction, the
detonation wave which results is
propagated at a speed of 2000 -
8000 m/s. In the detonation wave
front is developed a pressure that
can reach 104 MPa and it s
transmitted in the environment in the
form of a shock wave, having the
same direction of propagation as the
detonation wave.

Fig. 1. Defining the size of a crater
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The material resulting from an
explosion type event considers three
types of fragments: primary,
secondary and scrap resulting from
the crater formed?. The primary
fragments are coming from the body
of the explosive detonated, and
secondarily from the structure of the
storage room (eg. roof, end walls,
side and rear)3. Also, other residues
that are generated in the impact
crater formation are fragments from
the ground or the foundation structure
of the storage room. In the event of
an explosion type event there may
result a large number of individual
fragments (of the order of thousands)
that can be uniquely identified by its
mass and speed of the main
parameters (and implicitly by the
kinetic energy)*. The model type QRA
(Quantitative Risk Assessment)
consecrated to quantitative risk
assessment, provides opportunities for
an analysis of the whole volume of
fragments designed, based on a
dynamic model of meshing of the
mass, using the distribution pattern of
recurrent Bin n, (1). to provide a
general overview of the 10 classes of
results (Bini, i=1,10)>.

Tn—1

RM - the residual material mass
of fragment

DM - the fragment mass of
material dispersion

Thus, Bin1/Bin10 represents the
fragments with the high / low mass
and level significant / low of damage
and / or destruction of the human
component and / or structuress.

Table 1 shows the results obtained for
the ten classes (Bin1+Bin10)
corresponding to level of damage /
destruction (via kinetic energy) at the
odds of maximum, medium and
minimum, and average weight of each
fragment designed depending on the
type of material.

n—1 (1)°

Binn:DAM, = RM,, + (Z (DME,,.,])) + (Z (B 11DMﬁ,m])

1=1
where”:

DAM - dynamic adjustment of the
mass of the material fragment

n - the order of meshing of the
fragment mass of material
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Class
(Billin Bin1 Binz Bin3 Bin4 Bills Bill6 Bin7 Bins Bing Binw
n=1,10)

Minimum
kinetic
energy
(m-Kg)

Average
kinetic
energy
(m-Kg)

The
maximum
kinetic >300K 100K 30K 10K 3K 1K 300 100 30 10
energy
(m-Kg)
The
average
weight of
fragments
of steel
(Kg)
The
average
weight of
concrete
fragments
(Kg)

Table 1°.

100K 30K 10K 3K 1K 300 100 30 10 3

173K 54K 17K 5K 1,7K 547 173 54 17 5

16,19352 | 6,75864 | 2,875824 | 1,206576 | 0,512568 | 0,214553 | 0,090266 | 0,038647 | 0,017191 | 0,006441

3420144 | 14,2884 6,07824 | 2,544696 | 1,079568 0,4536 0,190512 | 0,081648 | 0,036288 | 0,013608

Description of the primary where:
fragments

W1 - amount of explosives of the

The primary fragments result from explosive product No.1

explosive destruction and its
packaging after detonation, and their
design mechanism by modelling is
based on the number of fragments, by
their mass and by the maximum range
of throwing. (Figure no.2)10,

NEW - net explosive quantity of a
single product (V. Table 2)

QD1 - distance depending on the
amount of explosives

The number of explosive products

(Nw) is determined by the relation (2):

B w]. (2)1
~ NEW x 0D,

Ny
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Determination of net
explosive quantity
corresponding to an
explosive Determyyination of total net Determination of the primary
explosive quantity, in respect of all number of fragments
explosives
Reducing the total number of
Determination of primary fragments and consider only those
Determination of maximum fragments velocity on the outside of the explosive
distance of throwing of the charge
primary fragments
Fig.2. Process diagram for primary fragments projection?i2
NEW Fragments derived from a single product
specific Mass Bin,, n=1-10
for a
Explosive single
charges type of 1 2 3 4 5 6 7 8 9 10
explosive
product
(Kg)
explosive 0,4536 0 0 0 0 0 0 0 1 5 10
charges
with small
fragments
Explosive 0,4536 0 0 0 0 0 0 0 0 0 0
charges
without
primer
fragments
metallic 4.536 0 0 0 0 0 0 80 4.111 796 319
container
with
explosive
charge
Explosive 3,901 0 0 0 0 0 0 4 19 44 79
charge
confined in
the metal
pipe
Table 2.13
Further are displayed in tables the determined for each fragment,
maximum range values of according to the average weight, of
action / projection of the primary the suitable bin and the initial rate
fragments (Rmax), which is (v. Table 3)14,
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explosive charges V (m/s) Ry(m) Rm(m)

explosive charges with 1219.2 569,976 683,9712
small fragments
Explosive charges

without primer NA NA NA
fragments

metallic container with 12192 569,976 683,9712
explosive charge
Explosive charge

confined in the metal 1219,2 569,976 683,9712

pipe

Table 314,

The value Rmax is set at the
maximum value for the projection,
whether for one explosive product
(RS) or for multiple products (RM),
depending on the amount of
explosives considered, W1. In case of
W1 lower than the net quantity of
explosive from the explosive product
it is used the value of RS, and where
W1 is greater than this quantity, then
it is used the value of RM. Usually,
the value of RM is 20% higher than
Rs, taking into consideration the
known spraying debris1>.

In the event of an explosion type
event, product within a potentially
explosive structure type PES (for
storing explosives for civil uses),
results a very large amount of
primary fragments whose number
and the initial speed is determined
according to the data of presented in
tables No.2 and 3. Also, the
components of the PES structure,
remaining after the explosion, can
block and remove the primary
fragments resulting from this event.
At the same time, it is necessary to
determine the fraction of primary
fragment blocked by structural
components of PES (roof, front wall,
rear wall and side walls).

=X NEWSLETTER February 2018
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Thus, to determine the number of
primary fragments which may be
blocked by various components of the
structure of the PES, they must be
divided depending on the angle of
projection, namely: large angular
throw fragments (hitting the roof) and
lower angular throw fragments (the
lower) (hitting the walls). The lower
angular fragments are divided, at their
turn, further in side impact fragments
and horizontal fragments displaced in
a direction nearly horizontall®. Also,
side impact fragments have an arched
trajectory, to ES-type structure (the
structure exposed to explosion), but it
can be blocked, in the end, the wall of
this structure, by artificial obstacles
(Figure 3)7.

The primary fragments are divided as
follows, 25% of the total number of
the fragments is considered to be high
angle fragments, 7.5% of the total is
considered to be fragments of the side
impact, and 67.5% is considered to be
horizontal fragments. Setting these
values are based on interpretation of
test data, including high-speed video
analysis. The primary fragments are
divided into fragments that can be
blocked or contained by each structure
type PES.
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The side impact fragments and the

to
the

horizontal fragments are potentially
blocked by the front wall, sidewalls and
the components of the rear wall

fragments are assumed
potentially  blocked by
component (Figure 4)18,

structure type PES, while high angle

. S——

""" Vertical Debris

2 High-angle: ES Roof impact (or falling)
nominal trajectory, terminal velocity

Low-angle: Side-impact (strikes ES wall)
depressed [rajeciory, ferminal velociiy,
not blocked l:ry barricade

-----------------
IIIIIIIIIII
el

) an-ﬂngle Flg.r-thr-:ugh {srrlkes ES wali)
horizontal trajectory, potentially higher-than-terminal
velocity, potentially blocked by barricade

ES

PES

Fig.3 17, The design trajectories of primary fragments.(figure courtesy of APT Research)

g i Density estimation of
i material fragments projected
S
— Wl
AN The configuration estimating of the
L “—‘-:"--H path travelled by the material thrown
R = =% =& away, can be done by using the
— A - methodologies results within various
. -'i"'\:@ research -conducted in this d.om?i.n
. and requires well-grounded scientific
e knowledge on the main parameters
o evaluated, namely: the speed of
impact and the mass of material
» fragment projected. It would be ideal
Fig. 4 18, Blocking the primary fragments. for determining the position and
(figure courtesy of APT Research) speed of impact, specific to each
fragment of discarded material, to
use physical laws based on
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differential equations that
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characterize the wave phenomena,
however, at the moment, there do not
exist proven scientific results for a
specific scenario related to an explosion
type event.

The number of fragments and individual
characteristics of mass and speed are
dependent both on the type of material
(eg. steel or concrete), and the
characteristics of explosives used to
testing. Thus, the conceptual models
can be developed for the production of
trajectory calculations for the intervals
of fragment of mass, launch angle and
speed. However, Monte Carlo
simulations are sensitive to present
ranges assigned to each \variable
trajectory. Also, these models require
running a series of simulations at the
time of analysis, requiring extensive
resources of time and the calculation
result being one detailed and based
only on assumptions. Where, test
results of explosives accident statistics,
validated simulation data are available,
then type models Fast-Running Models

(FRMs) can be created for the analysis

of hazards in a simplified manner,
without  using  difficulty = complex
physical models based on the equation
of state. So, American scientific practice
from the moment (type FRMs),
developed for specialized software in
the field of explosives for civil uses
security type IMESAFR 2.0 which was
acquired in the Program NUCLEU-
Project PN 16 43 02 15/2016-2017,
using different probability density
functions dedicated to this field type
PDF (Probability Density Functions) for
graphic-analytical model of the
phenomenon of projecting portions of
the material, which result from such
explosion events. This PDF is obtained
by pre-processing, simulation and / or
analysis of test data in a dedicated
equation (closed form), after the pre-
set density function can generate
immediate results. Figure No. 5 shows
an example of simulation test data, by
a number of data-points that have been
translated into a closed-form
equation?9,

x B
e A

Fig. 5 20. Representative test transposition date in PDF. (figure courtesy of APT
Research)
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This PDF serves as a contour map,

almost  instantaneous  forecasting
projected portions of the material
density. To represent different types
of models based on the use of
probability density functions, it can be
designed with different levels of
complexity. Thus, PDFs are composed
of elements “down-range” type and
azimuth (cross-range). “Down-range”
component reproduces the shape of
the origin of the blast outwards in any
radial direction. This  essential
component distance determines the
design portions of the material from
the original location in which the
explosive charge detonation occurs,
and the range of their greater density.
Cross range component determines
the form of the tool when moving
radially at a constant distance from
the origin (azimuthal direction or
cross-range). In the following, there
will be detailed the two components of
PDFs modelling practice often used in
explosives security.

The most common PDFs are
the wuniform distributions in all
directions from the origin (that is,
no azimuthal variation). These
distributions may be used
effectively for modelling safety are
evenly distributed or random in all
directions around the site of
an explosion such as both
pieces of material resulting from the
destruction of the roof that are
thrown up and scattered, as well as
fragments of wall structures of the
various arcuate shape. The first
example is a function of the type
Gauss - normal of distribution (ex. a
bell-shaped curve) used as component

down-range without azimuthal
variation, producing a distribution
parameter type bi-variant Normal

(BVN), characterized by the highest
density at the origin which resembles a
hill (Figure 6)21.

Fig. 621, Distribution type Bi-Standard version
(BVN). (figure courtesy of APT Research)

The shape of PDF- for the distribution
of BVN is given by the following
equation:

2ol

P; =

where:

Pi - the probability of a single piece
designed in a certain area;

o - the standard deviation of the
distance "down-range” ;

r - the range from the origin to the
point of interest.

The ISURF model

Probability density function BVN is
useful for substantiating the basic
scenarios, in which case is available a
limited number
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of data and information, the danger of
projecting fragments of material is
assumed to be higher in the vicinity of
the blast origin for the production
location, as a result of the detonation
of the charging material. However,
there may be situations under which,
a lot of the fragments are thrown out
of origin. This aspect is especially true
for primary fragments, the residues
from the explosive charge and
secondary arising from pieces of wall.
When the model "BVN down-range” is
used in these types of scenarios, the
problem of the PDF is related to
resolving over-prediction of throwing

fragments near origin, in small
amounts at intervals. Research
conducted by the Institute of
Explosives Manufacturers (IME) to
develop specialized computer

infrastructure for the security of
explosives (IMESAFR), Research APT
has developed a new function "down-
range” to improve the model "BVN
down-range”, resulting in a toroidal
PDF with azimuthal variation (Figure
7)%3.

Fig.7. PDF toroidal without azimuthal
variation, type ISURF23 | (figure courtesy of
APT Research)

Comparative analysis of the two
established models for substantiating
the scenarios of projecting the
fragments of material resulting after
the detonation of explosive charges,
respectively: Curve "BVN down-
range'" and Curve "PDF toroidal
down-range', points out that the areas
occupied by the two curves are
identical, and declaring the
approximate representation of the
same amount of total mass of the
projected fragments24. It is also found
that the model of the curve BVN is type
conservative at certain intervals,
compared with the curve PDF toroidal
(Figure 8). The new component of the
model PDF down-range is referred to
as slope (Range) and it is given by
initial ascending function of the new
model - ISURF, (figure no.9). The
complex shape of the model ISURF is
provided by the three parameters
mentioned, respectively a, b and c,
which may have different values
depending on: size of fragments
thrown away of the resulting material
type after detonation by explosive
charge and type of structures used \ in
the scenario of the explosion (ie. the
wall or roof)2>.

The presentation chart of the model
highlights the following elements of
structure?6:

- parameter "a" is the ratio of the
horizontal coordinate of the maximum
likelihood (Xpeak) and the maximum
horizontal distance of throw (or "full-
throw") the density of fragments
(XMT), it is used to determine the
maximum range;
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Tiar bt !

Diengity

Distance

Knowing the
percentage by
calculating the area
under the curve will
result in the
determination of both
the inner face of the
slope and the slope of
the outer surface.

Fig. 8. Graph of curves BVN down-range27 and PDF
toroidal down-range. (figure courtesy of APT Research)

- parameter "b"
the relation
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b
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magnitude;

Fig. 9. Graphics details of the model ISURF down-range?8- (figure
courtesy of APT Research)

- parameter "c" is used for controlling
the shape of curves which are joining
the set points and represents the
percentage of probability generated by
the surface under the curve, which is
bounded by the horizontal distance
from the origin to the maximum value
of the curve, determining the
percentage of the area under the
curve.
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The ISURFGAD model

This model is characterized by a zero
change in azimuth (they produce the
same results in all directions), being
used for modelling uniform of the
directional hazard, both for fragments
by the roof, the circular crater effect
at warehouses of explosives and for
scenarios of explosion where
fragments are thrown in random
directions. Because, in the case of
centrally located loads in rectangular
buildings, it has been observed that

t BACK TO TOP
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the density of the thrown material is
strongly affected by the azimuth
(debris of material tend to “move
along the normal” and not in the
“corners”) generating an effect type
Cloverleaf (PDF with azimuth zero -
transversely range) shown in Figure
10, Figure No. 11 presents a new type
of PDF (ISURFGAD) based on a model
range transverse that take this type of
effect into account??.

™
ld
<

Fig.10. The model Cloverleaf of the
dispersion of the fragments of material32.
(figure courtesy of APT Research)

Fig. 11. New PDF-type ISURFGAD?33 (figure
courtesy of APT Research)

PDF derivation type ISURFGAD is
performed independently for functions
down-range and the transverse
radius. The function is represented for
one dial of 900, probability density of
the portions of the material
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characterized by independent
parameters, respective interval of the
range (r) and the throwing angle (0),
thus:

PDF = f(r) * g(0) (4)%

in which3!:

f(ry=fi= A"+ Br+Cr?+ DT, out of
range [0,Rp+]

f(r) = 2 = kiexp[k2*(r-Rp+], out of range
[RP+,Rmax]

g(0) = [1/(2nRcoo)]exp[-0,5(0/c06)?]

where:

Rp+ - peak value of probability
density

Rmax - the maximum radius of the
throwing portions of the
material

RC - the centroid radius

Human vulnerability assessment
under the action of portions of the
material resulting from the
detonation of explosive charges

In previous sections were presented
technical aspects of modelling portions
of the material resulting from the
detonation of explosive charges from
structures type PES (for the storage of
explosive materials) which can destroy
structures exposed to explosion type
events ES (for specific activities), with
serious effects on the health and
integrity of staff, and the population in
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surrounding areas3*. For modelling the
degree of damage to the human
component using probability equation
(of the impact between the human
body and thrown fragment) configured

based on Poisson probability

distribution (5), respective:

_EN*  (5)%

FPimpace =1 —#

where:
E - It is the human exposure

(0.278 m2)

N* - is the number of fragments which

The lethality value is obtained from the
curve shown in Figure No. 12,
highlighting the likelihood of fatality
for an event Pfle compared with the
kinetic energy of the fragments
projected. Finally, the model calculates
the overall probability of fatality
caused by projected fragments, Pf(d),
by summing the projecting path,
corresponding to the angular
projection, of the large fragments and
to the displacement of small angular,
and the total probability of death is
obtained by using the additive rule
applied in the case of events which are

may damage the integrity of the not mutually exclusive (7),
human component respectively$:
For solving the equation of probability,
the model provides the estimation
possibility of fatality areas with major
and minor injuries based on the kinetic
energy of the fragments projected (6),
respectively36:
Pfay = Valoarea de mortalitate X Pyppaer  (6)7
(=L E 3 ] / — - af
: mun |
e 3 v Ei Ayaraga
Fl’.:-i 4 H b
II.l" 1
=% ]
" / ,
- kA ' T
B -+ Err [ - L3 e B E s
. m1 101 Py= gg.}j..-?” Pf-ﬂq Po=09 | ;H‘| .:Jn Pe=1
1 . ] ’ 130 i

Fig.12. The probability of exposure of the human component by kinetic energy3° (figure

courtesy of APT Research)
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Prray = Prdyungri redus + (1 — Prrajungai rgdus) X Prrdyungri mare

where:

Pf(d) - probability of death of a person
due to the impact with a projected
fragment.

Completely analogous is determined
the likelihood of major damage/minor
injuries Pmaji(d)/Pmini(d).

To substantiate the danger of the
mechanism of thrown fragments is
using a pattern type SCIFM (Simplified
Cose-In  Fatality = Mechanism) all
scenarios specific to this phenomenon
(Figure No.13)41,

(7)

Examples of application of the
presented models

An example of surface PDF with the

following characteristics: a = 0.330,
b = 0.038, c = 50%, d = 10%,
maximum range extender = 579 m

and 0 = 200,and it is presented in
Figure No.14.

The results obtained after modelling
the risk of injury from projected
fragments of the material resulting
from an explosion type event, can be
highlighted graphic-analytical, both
through the associated diagrams of

1
IR LLH | il Bl iy |

Sealed
Rage

Fig. 13. The Model SCIFM for fragments projected+ (figure courtesy of APT Research)
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Fig. 14. PDF surface - ISURFGAD PDF42 (figure courtesy of APT Research)

the contour maps of the destructive
capacity, specific to the thrown
fragments (kinetic energy of impact
from fragments of the material), shown
in  Figure No. 154, and on the
histograms of probability values of
damage on the human component that
define the

following areas of interest,
respectively: the area of fatality (the
degree of mortality), area of major
injuries (the extent of damage
irreversible) and area of minor injuries
(the extent of damage reversible),
shown in Figure no.16.

Fig. 15. Contour map for a deposit of explosives with a capacity of 1220 kg ETNT#*

=
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‘.I' II | = ) ] curves

Histograms of

the fatality

Histograms of
the curves of

major damage

{ Histograms of
| the curves of

G minor injuries

Fig. 16. Histograms of areas of damage on the human component and structures*:

The results shown in Figures 15 and
16 are needed to establish the areas
of interest, in the case of an explosion
type event as a result of detonation of
explosive charges, resulting in the
following planning areas: area of
high mortality, defined as the area
in which it accrues the death of
approx. 50% of the exposed
population; the area of irreversible
injuries, defined as the area in which
the exposed population is suffering
serious harm to somatic level and
lung, serious illness, first and second
degree burns. Light buildings, suffer
major damage becoming unusable.
Heavy structures may undergo minor
damage; attention area, defined as
the distance that the effects of the
accident can be felt and can cause a
mild illness, of short duration, or
superficial burns easily curable. When
explosion accidents occur, light
buildings existing in the area of
attention, may suffer minor damage.

Conclusions

Estimating the route configuration of
the fragments of material projected
can be achieved using model type
Fast-Running Models (FRMs), created
for hazard analysis in a simplified
manner, using different functions for
probability dedicated to this area (ex.
model type ISURFGAD with the
azimuthal variation), for graphic-
analytical modelling of the
phenomenon of projected pieces of
material resulting from explosion type
events.

The model of projecting the resulting
material after an explosion considers
three types of fragments: primary,
secondary and scrap resulting from
the area of the crater formed. Thus,
primary fragments come from the
detonated explosives body, and the
secondary ones are coming from the
structure of the storage room (ex.
roof, front, side and rear walls). Also,
the other debris of impact which are
generated in the area of crater, are
fragments coming from the ground or
from the foundation structure of the
storage room.
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This paper has presented the technical

aspects of  material fragments
modelling resulting from the
detonation of explosive charges

coming from potentially explosive
structures, type PES (for the storage
of explosive materials) which can
destroy the structures exposed to
explosion type, ES (for specific
activities), with the serious effects on
health and integrity of the working
staff, and the population from
surrounding areas.

The final results of modelling the risk
of injury from projection of the
material resulting from an explosion
event, may be highlighted graphic-
analytical, through the associated
diagrams of the contour map and
histograms of probability values of
damage of the human component
(death, major injuries and minor
injuries).
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Upcoming Events

2018 SME Annual Conference & Expo
February 25-28. 2018
Minneapolis, MN, USA
http://www.smemeetings.com/sme-

ace-2018/

ITA-AITES World Tunnel Congress 2018
April 21-26, 2018

Dubai, United Arab Emirates
http://www.wtc2018.ae/

Fragblast 12

June 9-15, 2018

Luled, Sweden

www.fragblastl2.org

There will be a course for commercial
explosives and mining company

personnel particularly those that might
be attending Fragblast 12 in Lulea, June
2018.

The course will be jointly run by the
universities of Cambridge and Lulea and
held on the campus of the latter for
three days.
https://www.csc.cam.ac.uk/academic/
shortcourses/det2018

25th WORLD MINING CONGRESS
June 19-22, 2018

Astana, Kazakhstan
www.wmc2018.0org

HILLHEAD 2018
June 26-28, 2018
Derbyshire, UK
www. hillhead.com
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Mining Expo International
September 6-8, 2018

Las Vegas, NV, USA
www.MiningExpolntl.com

EFEE 10th world Conference on
Explosives and Blasting
September 17-19, 2019
Helsinki, Finland
https://www.efee2019.com/
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QUESTIONS AND ANSWERS CONCERNING THE IMPLEMENTATION
OF DIRECTIVE 2014/28/EU AND OF DIRECTIVE 2008/43/EC
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Introduction
CE marking of on-site mixed explosives

If one notified body has type-certified a product (Module B), can the manufacturer turn to
another notified body to take care of the complementary conformity assessment module
(Modules C2, D, E or F) for the same product?

Which notified body is responsible in case of a product found to be not in conformity with the
Directive after having been placed on the market: the notified body responsible for module B or
the notified body responsible for the submodule?

Which notified body is responsible for allowing the manufacturer to CE-mark the product?
Can certificates [for the different modules] be withdrawn? If yes, at which occasions and how?

Do propellant cartridges for powder actuated fastening tools (PAT) fall under the Explosives
Directive because their UN Number is not listed in Annex I of Directive 2014/28/EU?

Distinction between civil explosives and military explosives in the context of intra-EU transfers
Status of shock tubes under the Directive

Codes for non-EU manufacturing sites under Commission Directive 2008/43/EC

Meaning of 'end-user' for the purposes of Commission Directive 2008/43/EC

Marking of various explosives in compliance with Directive 2008/43/EC, as amended by
Directive 2012/4/EU

Interpretation of "use for own purposes™ pursuant to the Explosives Directive
Date of application of rules on explosives traceability

The case when a quarry or mine mixes its own explosive on site for blasting on its own site: does
it fall under the definition of a manufacturer using an explosive for own purposes?





INTRODUCTION

This document gathers some questions and answers concerning the interpretation of certain
provisions of Directive 2014/28/EU and of Commission Directive 2008/43/EC.

The answers were discussed between the relevant Commission services and members and observers
of the Group of Experts on Explosive, of the AdCo group on Explosives for Civil Uses, and/or with
the Forum of Notified Bodies for Explosives. The document attempts to provide guidance to
Member States’ competent authorities, market surveillance authorities, notified bodies and
economic operators.

The answers represent the opinion of the relevant Commission services but may not necessarily
represent the opinion of the Commission. This guidance document does not constitute any formal
commitment on behalf of the Commission. Only the European Court of Justice can give an
authoritative interpretation of Union legislation.

This guidance document was last updated in October 2017. It will continue to be regularly updated
and published on CIRCABC and on the dedicated webpage of DG GROW.





2. CE MARKING OF ON-SITE MIXED EXPLOSIVES (QUESTION RECEIVED FROM INDUSTRY)

Text of the question:

Paragraph 2.1 of the "Blue Guide on the implementation of EU product rules™ establishes that it is the
responsibility of the manufacturer to verify whether or not the product is within the scope of a given
piece of Union harmonisation legislation.

In the scope of Directive 2014/28/EU (explosives for civil uses) there are no exclusions for the
commercialised explosives manufactured directly in the end-users sites with a factory-truck; in the
jargon of the sector this is the so-called "on site mixing".

Our interpretation is that Directive 2014/28/EU is applicable to commercialised explosives
manufactured with a factory-truck if any of the "essential safety requirements” included in the annex Il
are applicable; once it was done, we found that many of the essential safety requirements are applicable.
However, there are doubts in the sector and also doubts and different criteria between authorities and
notified bodies.

Therefore | would be grateful if you could confirm us if Directive 2014/28/EU is applicable to "on site
manufactured explosives™ or if our thinking of essential safety requirements applicability is correct.

If the answer is positive, our doubt in this case is how to affix the CE marking; in paragraph 4.5.1.4. of
the "Blue Guide™ we found a specific mention to the marking impossibility in explosives as an example,
but there are no solutions for it. Could it be possible to affix the CE marking on the truck like if it was
the packaging or could we put the CE marking in any document?

Answer:

Affixing of the CE marking:

Pursuant to Articles 5(1) and 5(2) of the Directive if a company places an explosive on the market or
uses it for its own purposes, this explosive has to comply with the essential safety requirements and has
to be CE marked.

Article 4 of the Directive prescribes that "Member States shall take the necessary measures to ensure
that explosives may be made available on the market only if they comply with the requirements of this
Directive". This article, in combination with articles 5(1) and 5(2) of the Directive, leads to the
conclusion that if a company places an explosive on the market, this explosive has to be CE marked.

Placing on the market is defined as "the first making available of an explosive on the Union market";
making available on the market is defined as "any supply of an explosive for distribution or use on the
Union market in the course of a commercial activity, whether in return for payment or free of charge".

According to the "Blue Guide", paragraph 2.3., products built for own use are, generally, not considered
as being placed on the market. The "Blue Guide", however, also mentions that "some Union
harmonisation legislation however covers products manufactured for own use in its scope (see for
instance, the Directives on Machinery, Measuring Instruments, ATEX, Civil Explosives)". The Blue
Guide also specifies that "when Union harmonisation legislation covers own use, this does not refer to
the occasional manufacturing for own use by a private person in a non-commercial context".

In general, the explosives are placed on the market and have to be CE marked if the quarry or mine
company is responsible for most aspects of the blasting operations while the explosives manufacturer for





example only delivers the explosives and/or pumps the explosive down the holes. In such a situation, the
explosives are for the use of the quarry operator and therefore have been placed on the market.

Explosives are not deemed to have been placed on the market if the explosives company carries out, and
has full responsibility for, the blasting operations. In this case, the explosives are however considered to
be used for own purposes by the explosives company in the provision of blasting services, rather than
for the use of the mine or quarry operator. Therefore, also in this case, pursuant to Articles 5(1) and 5(2)
of the Directive, the explosives must be CE marked.

Conclusion

The general and the relevant special essential safety requirements should in all cases also apply to
explosives manufactured on site which fall under the scope of the Explosives Directive. These
explosives should also be CE marked. As far as the CE marking is concerned, Article 23(5) of Directive
2014/28/EU states that "in cases of explosives manufactured for own use, explosives transported and
delivered unpackaged or in Mobile Explosives Manufacturing Units (MEMUSs) for their direct unloading
into the blast-hole, and explosives manufactured at the blasting sites which are loaded immediately after
being produced (in situ production), the CE marking shall be affixed to the accompanying documents".

3. IF ONE NOTIFIED BODY HAS TYPE-CERTIFIED A PRODUCT (MODULE B), CAN THE MANUFACTURER
TURN TO ANOTHER NOTIFIED BODY TO TAKE CARE OF THE COMPLEMENTARY CONFORMITY
ASSESSMENT MODULE (MODULES C2, D, E OR F) FOR THE SAME PRODUCT?

Directive 2014/28/EU does not oblige the manufacturer to choose the same notified body that he had
previously selected for the EU-type examination (module B) to carry out the subsequent conformity
assessment (Module C2, D, E or F). Moreover, in paragraph 5.1.5. of the "Blue Guide" it is clearly
stated that "the conformity assessment body involved under module B is not necessarily the same as the
one involved in the module that is used together with module B".

4. IF THE ANSWER [TO THE QUESTION ABOVE] IS YES, WHICH NOTIFIED BODY IS RESPONSIBLE IN
CASE OF A PRODUCT FOUND TO BE NOT IN CONFORMITY WITH THE DIRECTIVE AFTER HAVING
BEEN PLACED ON THE MARKET: THE NOTIFIED BODY RESPONSIBLE FOR MODULE B OR THE
NOTIFIED BODY RESPONSIBLE FOR THE SUBMODULE?

It is the manufacturer who is responsible for having placed a non-conforming product on the market.
The notified bodies, however, assume responsibility for the certificates that they issued to the
manufacturer. The manufacturer may therefore invoke their professional responsibility under the
conditions usually provided for in a contract between the manufacturer and the notified body or under
the general terms of the respective contract law. In any case the responsibility has to be assessed and
determined on a case-by-case basis, depending on where the actual fault (non-compliance) was found. In
general, each notified body should be responsible only for that part of the work that it carried out. The
notified body that performed EU-type examination (Module B) should be responsible for the faults
relating to the type, while the notified body which carries out the second phase of the conformity
assessment procedure (module C2, D, E or F) should be responsible for the faults linked to the
production phase. In general, the notified body involved in the production phase should not be
responsible for not having identified mistakes incurred during the EU-type examination. However, this
may also depend on the gravity or evidence of the mistake in a particular case (e.g. in case of a serious
and evident mistake both notified bodies involved might share the responsibility). When considering the
responsibility in each particular case, attention must be also drawn to the fact whether the notified
bodies complied with some other obligation laid down in the Directive, such as in Annex 111, Module B,
point 8, second paragraph of the Directive according to which each notified body that carries out EU-
type examination "shall inform the other notified bodies concerning the EU-type examination





certificates and/or any additions thereto which it has refused, withdrawn, suspended or otherwise
restricted, and, upon request, concerning such certificates and/or additions thereto which it has issued"
or in Annex Ill, Module B, point 8, third paragraph of the Directive under which "the other notified
bodies may, on request, obtain a copy of the EU-type examination certificates and/or additions thereto".
On the other hand, for example, in each of the modules C2, D, E or F the notified body must examine
and verify — in the particular relevant way — the conformity of the product with the requirements of the
Directivel.

5. WHICH NOTIFIED BODY IS RESPONSIBLE FOR ALLOWING THE MANUFACTURER TO CE-MARK THE
PRODUCT?

The affixing of the CE marking is also primarily the manufacturer’s responsibility. However, when the
CE marking appears on products with an identification number of a notified body, the notified body also
assumes responsibility. The CE marking must be affixed at the end of the production phase. The CE
marking shall only be followed by the identification number of the notified body if the notified body is
involved in the production control phase. Thus, the identification number of a notified body involved in
conformity assessment according to module B does not follow the CE marking. It is therefore the
notified body that carries out module C2, D, E or F (and whose identification number figures on the
product together with the CE marking) that assumes responsibility?.

6. CAN CERTIFICATES [FOR THE DIFFERENT MODULES] BE WITHDRAWN? IF YES, AT WHICH
OCCASIONS AND HOW?

There are several aspects that need to be taken into account when considering the validity and the
possibility of withdrawing certificates:

- notified bodies are obliged to maintain themselves updated as far as the development of the state of the
art is concerned,;

- notified bodies allow manufacturers to make use of the certificates not only for the date when the
certificate was issued;

- the manufacturer has the obligation to inform the notified body of all modifications where such
changes may affect conformity with the essential requirements and where therefore a further approval is
needed. This obligation is also part of the ongoing licence agreement between notified body and
manufacturer;

- according to national civil law certification bodies usually have an obligation of due diligence vis-a-vis
the validity of issued certificates.

Y In module C2 (point 3): An adequate sample of the final products, taken on site by the notified body before the placing on
the market, shall be examined and appropriate tests as identified by the relevant parts of the harmonised standards and/or
equivalent tests set out in other relevant technical specifications, shall be carried out to check the conformity of the explosive
with the type described in the EU-type examination certificate and with the relevant requirements of this Directive. In module
D (point 3.2., first subparagraph): The quality system shall ensure that the explosives are in conformity with the type
described in the EU-type examination certificate and comply with the requirements of this Directive that apply to them. In
module E (point 3.2., first subparagraph): The quality system shall ensure compliance of the explosives with the type
described in the EU-type examination certificate and with the applicable requirements of this Directive. In module F (point 3,
first subparagraph): A notified body chosen by the manufacturer shall carry out appropriate examinations and tests in order to
check the conformity of the explosives with the approved type described in the EU-type examination certificate and with the
appropriate requirements of this Directive.

2 In module C2 see point 3 third subparagraph, in module D point 5.1., in module E point 5.1. and in module F point 4.2. See
also Annex part I. B (f) and (g) of Council Decision 93/465/EEC.





On the basis of those aspects it can be concluded that though certificates are issued to the manufacturer
at a given moment, notified bodies cannot deny their responsibility in time for those certificates. It is
therefore necessary for the notified bodies to have the possibility to withdraw the certificate.

In the case of module B it is not correct to simply state that an EU-type examination certificate states
compliance of a test sample with essential requirements only at a certain point of time and does not
imply future compliance. On the contrary the notified bodies must inform the manufacturer that the
certificate may not continue to be used because the originally certified type does no longer meet the
provisions of the directive. According to point 8, second paragraph of the text of the Directive relating to
this module the notified body must communicate to the other notified bodies the relevant information
concerning the EU-type examination certificates and additions issued and withdrawn.

In the case of module D the Directive foresees in point 4.3 of the text relating to this module periodic
audits carried out by the notified body and in point 4.4 unexpected visits to the manufacturer to make
sure that the manufacturer maintains and applies the quality system and that the quality system is
functioning correctly. In case of shortcomings when no corrective measures are taken by the
manufacturer the certificate should be withdrawn. According to point 7, second subparagraph, each
notified body must then give the other notified bodies the relevant information concerning the quality
system approvals withdrawn.

In the case of module C2 the Directive foresees in point 3 of the text relating to this module
examinations of products at random intervals, and tests on an adequate sample of the final product. It
states that "where a sample does not conform to the acceptable quality level, the notified body shall take
appropriate measures”. Such measures may include suspension of the notified body’s approval until the
product is made compliant with the requirements of the Directive or withdrawal of such approval
(including the withdrawal of the identification number of the notified body affixed on the product).

In all cases it needs to be stressed that when a notified body finds that requirements of the Directive
have not been met or are no longer met, it has to restrict, suspend or withdraw certificates, approvals or
other relevant conformity assessment results, taking into account the principle of proportionality and the
risk involved, unless compliance is ensured through the implementation of appropriate corrective
measures.

7. DO PROPELLANT CARTRIDGES FOR POWDER ACTUATED FASTENING TOOLS (PAT) FALL UNDER
THE EXPLOSIVES DIRECTIVE BECAUSE THEIR UN NUMBER IS NOT LISTED IN ANNEX | OF
DIRECTIVE 2014/28/EU?

Contrary to the Machinery Directive previously in force, the scope of Directive 2006/42/EC of 17 May
2006 on machinery now also includes cartridge operated fixing and marking tools, which in the future
have to be CE marked in conformity with the requirements of the Machinery Directive. Directive
2006/42/EC also includes the following derogation: "Until 29 June 2011 Member States may allow the
placing on the market and the putting into service of portable cartridge operated fixing and other impact
machinery which are in conformity with the national provisions in force upon adoption of this
Directive".

It has been assumed that after the date stated above, propellant cartridges for fixing and marking tools
will no longer be regarded as ammunition, and the question has arisen if in the future they will fall under
the Explosives Directive (2014/28/EU) or the Pyrotechnics Directive (2013/29/EU).

Annex | of Directive 2014/28/EU lists a number of articles which are considered to be pyrotechnic
articles or ammunition in order to exclude them from the scope of the Explosives Directive
(2014/28/EU). Annex | of the Directive does not contain an exhaustive list of all existing pyrotechnic
articles nor does it define what pyrotechnic articles are.





The only text within European legislation that defines pyrotechnic articles and sets rules applying to
these articles is Directive 2013/29/EU.

Having looked at the properties of propellant cartridges, the following line seems technically adequate:

Propellant cartridges having a net explosive content (NEC) of less than 10 g intended for powder
actuated fastening tools fall under the definition of a pyrotechnic article contained in Article 3(1) of
Directive 2013/29/EU.

Propellant cartridges intended for cartridge operated fixing and marking tools have been included in the
work programme of CEN TC 212, where harmonised standards for pyrotechnic articles are developed.
Propellant cartridges meeting the future harmonised standard (the references of which will be published
in due course in the Official Journal of the EU) can then be considered pyrotechnic articles, while other
propellant cartridges, typically with an NEC of 10 g or more, have to be considered to fall under the
Explosives Directive.

8. IN ACCORDANCE WITH ARTICLE 1(2)(A), DIRECTIVE 2014/28/EU DOES NOT APPLY TO
EXPLOSIVES, INCLUDING AMMUNITION, INTENDED FOR USE, IN ACCORDANCE WITH NATIONAL
LAW, BY THE ARMED FORCES OR THE POLICE. HOW SHOULD THIS EXCLUSION BE INTERPRETED IN
THE CONTEXT OF INTRA-EU TRANSFERS TO DIFFERENTIATE BETWEEN COMMERCIAL AND
MILITARY EXPLOSIVES, FOR EXAMPLE IN CASES WHERE A COMMERCIAL COMPANY SUPPLIES AN
EXPLOSIVE TO ANOTHER COMPANY FOR FURTHER PROCESSING AND/OR INCORPORATION INTO A
FINISHED PRODUCT DESTINED FOR MILITARY USE?

It should be first underlined that the exclusion in Article 1(2)(a) of the Directive refers to the 'intended
use'. In that context a distinction needs to be drawn between immediate use and possible eventual use for
military purposes. In particular, the eventual intended use may not always be evident so that in the
example quoted above the first company may be unaware of the final use and may have no control over
this or the finished product placed on the market or know the final consignee.

A basic starting point for determining whether the explosive falls within the exclusion in Article 1(2)(a)
would be whether or not the explosive falls within the Common Military List of the European Union
(the latest version of which was adopted by the Council on 21 February 2011 (2011/C 86/01)
(equipment covered by Council Common Position 2008/944/CFSP defining common rules governing
the control of exports of military technology equipment)). In principle such explosives could be
regarded as military explosives. However the possibility of potential dual use cannot be excluded and
due regard should also be paid as to who the consignee is. If the immediate consignee is a commercial
company, the rules of the Directive should apply up to the point that it becomes clear that the ultimate
use is military.

If the explosive is not on the Common Military List it should be regarded as a commercial explosive and
treated accordingly unless the consignee is the armed forces or the police. If the immediate consignee is
a commercial company, even if the explosive is expected to be for military use, it should be regarded as
falling under the Directive until the point that it becomes clear the final consignee is the military.

Since the distinction between civil and military explosives is not so clear for the purposes of the
Directive, it is difficult to draw up further general guidance. Each specific case will need to be assessed
individually taking into account the particular circumstances.

9. WHAT IS THE STATUS OF SHOCK TUBES UNDER THE DIRECTIVE?

Shock tubes are used to deliver the ignition impulse over intermediate or short distances through a
plastic tube, while the tube itself stays fully intact and does not rupture. Due to the low exterior effects
of shock tubes upon ignition they are often excluded from class 1 under Transport of Dangerous Goods





Regulations since, when not attached to a detonator, they are non-hazardous. As such they cannot be
used for a blasting purpose and do not show explosive properties and can be considered as similar to the
lead wires of electric detonators.

It follows that shock tubes as such should not normally fall within the Directive's scope. When attached
to the detonator to form a detonator assembly (as a non-electronic detonator, for example) they would
however fall within the Directive's scope (for example the proper functioning between the shock-tube
and the detonator cap would be part of the conformity assessment).

10. WHAT IS THE PROCEDURE FOR ATTRIBUTING MANUFACTURING SITE CODES TO NON-EU
MANUFACTURING SITES UNDER COMMISSION DIRECTIVE 2008/43/EC, AS AMENDED BY
DIRECTIVE 2012/4/EU?

Where manufacturing sites are located outside the EU, the procedures of Article 3(5) of Commission
Directive 2008/43/EC should be followed. However, in cases where the overseas manufacturer is also
established in the EU, he could contact the national authority of the Member State in which he is
established or of first import and obtain a single code for the manufacturing site to be used for all
imports into the EU. The manufacturer established in the EU would assume responsibility for
compliance with the Directive for all those imports, including in particular the obligations of
undertakings in relation to record-keeping.

In all other cases where the manufacturing site is located outside the EU, the importer of the explosives
will have to obtain a code in accordance with the second subparagraph of Article 3(5) of the Directive.

Some non-EU companies expressed concerns about the need to request different manufacturing site
codes from different EU-countries for the same products from the same site, in cases where the same
product is exported to several EU-countries. FEEM therefore proposed that an importer should be
allowed to request one single code from the Member State where he is established, regardless of the
country of import. However, the Commission notes that this proposal is difficult to reconcile with the
wording of the legislation. In addition, accepting such proposal would generate a situation in which
several different importers in different Member States could use the same overseas manufacturing site
code, which could result in difficulties for competent authorities in tracing explosives imported from
that non-EU manufacturing site and obtaining further information where necessary. Basically, under
such proposal the traceability of the imported explosives would be ensured only in cases where the non-
EU manufacturer operates via a single EU importer. Therefore, FEEM's proposed approach cannot be
accepted.

To further reduce the administrative burden, and also in cases where the overseas manufacturer is not
established in the EU, the imports need not physically go through the location of the importer or of the
EU legal entity of the manufacturer, but any point of entry, provided that they are handled in line with
the single authorisation for simplified procedures (SASP)/centralised customs clearance used throughout
the EU under customs legislation, whereby the import paperwork is submitted in one Member State, but
the products can be shipped directly to another Member State or States (with the customs authorities
there not requiring additional paperwork)
(http://ec.europa.eu/taxation_customs/customs/procedural_aspects/general/centralised clearance/index
en.htm).




http://ec.europa.eu/taxation_customs/customs/procedural_aspects/general/centralised_clearance/index_en.htm

http://ec.europa.eu/taxation_customs/customs/procedural_aspects/general/centralised_clearance/index_en.htm



11. HOow SHOULD THE TERM 'END-USER' BE UNDERSTOOD FOR THE PURPOSES OF COMMISSION
DIRECTIVE 2008/43/EC?

Chapter 3 of the Directive relating to data collection and record-keeping provides that undertakings in
the explosives sector collect and maintain data relating to each explosive in their possession or custody
throughout the supply chain and life cycle until it is transferred to another undertaking or used.

The end-user would be the last undertaking to take possession or custody and to use the explosive, for
example operating blasting on site. In certain cases this could be the sub-contracting company
undertaking the blasting. In other words, those responsible for the last place of storage on a site prior to
use should keep records from the time they take possession or custody of the explosive until it is used. It
should not however normally be necessary for records to be kept on the individual person, such as the
individual shot-firer, to whom the explosive is given to use.

The end-user would not necessarily be the undertaking authorised to carry out blasting on site. This
would depend on whether they have possession/custody when the explosive is used. In cases where a
subcontractor is operating all the blasting process, including the bringing out and taking back of
explosives from storage, that undertaking would be perceived as the end-user and assume responsibility
for compliance.

12. MARKING OF VARIOUS EXPLOSIVES IN COMPLIANCE WITH DIRECTIVE 2008/43/EC, AS AMENDED
BY DIRECTIVE 2012/4/EU

There have been a number of questions regarding marking as follows.

A. Smallest Packaging Units and Marking small or oddly shaped explosives

Directive 2008/43/EC at Article 3(1) refers to marking all explosives and smallest packaging units
(SPUs) yet Articles 5 to 11, which provide the detailed instructions for marking for specific types of
explosives, only mention SPU in Article 6 on two-component explosives. Excepting two-component
explosives, it is difficult to see the security benefit of marking the SPU in the case where the explosive
itself can be fully or partially marked in accordance with 2008/43/EC. Doing so will otherwise be an
unnecessary burden on industry. Marking the SPUs for very small items as per the amendments to
paragraph 3 of the Annex to the Directive introduced by Directive 2012/4/EU is however understandable
as then the explosive item cannot be uniquely identified. This explains why subparagraph 2 onwards of
paragraph 3 of the Annex specifically requires marking the SPUs for the articles concerned.

Against this background, while according to a strict interpretation Article 3(1) of Directive 2008/43/EC
should be followed except where specified otherwise, as there is no definition of SPU in the Directives,
the table below, in conjunction with the following diagrams (illustrating some examples of possible
packaging), presents scenarios and interprets the Directives’ requirements with regards to what needs to
be marked with what and what constitutes a SPU, where present. This does not preclude marking the
innermost packaging or the unit of packaging closest to the explosive, where appropriate, for example to
meet the specific needs of users.

Scenario — . . Marking in accordance
refer to Items big enough to Sma_ll items that can be with 2012/4/EU for small
di fully mark — 2008/43/EC | partially marked - less in di
1agrams | A rticle 4 2008/43/EC Annex Para3 | oMM or less in diameter)
below or oddly shaped items that
cannot even be partially
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marked in compliance with
2008/43/EC Annex Para 3

Mark full unique | Mark country ID letters, 3 digit | Not included.
Example 1 ident_ification on _the site  code and electrpnic
! cartridge and associated | readable ID on the cartridge
Cartridged | el on th ter | and associated label on th
explosives abel on the case (outer | and associated label on the
box). No need to mark | case (outer box). No need to
inner box. mark inner box.
Mark full unique | Mark country ID letters, 3 digit | Mark detonator with country
identification on the [ site code and electronic | ID letters and 3 digit site
detonator and associated | readable ID on the detonator | code. Mark full unique
label on the case (outer | and associated label on the | identification and number of
box). No need to mark | case (outer box). No need to | items on the smallest
wrapper or inner box. mark wrapper or inner box. packaging unit (wrapper).
E;;e;nmple 2 Clgse tr_\e smallest packaging
detonators unit with a s_eal so that
disappearances in the supply
chain can be easily noticed.
N.B.: In this case 'full unique
identification' refers to the
smallest packaging unit, not
the individual detonator.
Mark full unique | Mark country ID letters, 3 digit | Mark booster with country 1D
identification on the | site code and electronic | letters and 3 digit site code.
booster and associated | readable ID on the booster and | Mark full unique
label on the case (outer | associated label on the case | identification and number of
box). No need to mark | (outer box). No need to mark | items on the  smallest
wrapper or inner box. wrapper or inner box. packaging unit (inner box).
Close the smallest packaging
Example 3 unit with a seal so that
Boosters disappearances in the supply
chain can be easily noticed.
N.B.: In this case 'full unique
identification' refers to the
smallest packaging unit, not
the individual booster.
Mark full unique | Mark country ID letters, 3 digit | Mark full unique
identification on  the [ site code and electronic | identification on the
Example 4 | spool/bobbin/reel and on | readable ID on the | spool/bobbin/reel and the
Detonating | the cord every 5 metres. | spool/bobbin/reel. On the cord | smallest packaging unit (box).
cord Associated label on case | repeat every 5 metres the

(box) if used.

minimum human readable part
(no logistics information, no
matrix/barcode).  Associated
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label on case (box) if used.

Example 5
Explosives
in drums

Mark full unique
identification on  the
drum. No need to mark
case (box). If several
drums go into one box,
the box should have an
associated label.

Mark country ID letters, 3 digit
site. code and electronic
readable ID on the drum and
associated label on the case
(box).

Not included.
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Guidance on Marking in Accordance with Directives 2008/43 and 2012/4

Example 1 Cartridged Explosives

/N

Cartridged Box into which

explosive xplosive item is
placed. Box then
sealed.

Large fibreboard box big
enough to hold 9 of the
smaller boxes. This is the
packaging within which the
explosive items are typically
shipped

Example 3 Boosters

Packing
materials

Booster

Tray into which

Packing

Inner box within which tray
with boosters inserted is
placed. Box then sealed

boosters placed -~

materials Wrapper within which
inner box is placed
Wrapper then sealed

Example 2 Plain

Detonators

e N

Plain the detonator is

detonator pl

sealed

:

Vrapper within which

laced Wrapper then

Large fibreboard box big
enough to hold 9 of the
smaller boxes. This is the
packaging within which the

explosive items are typically
shipped

Outer box within

whici

Example 5 Drums of explosives

Drum containing
black powder

inner box is placed

h wrapped

N\

Example 4 Detonating Cord
Spool/bobbinireel /\
Detonating cord

Fibreboard box into
which detonating cord
spool is placed for
transport

Box into which
explosive itemis
placed. Box then
sealed

Fibreboard box big
enough to hold 6
drums. This is the box
within which the drums
are fransported
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B. Associated Labels

What should be on an “associated label”? If a box contains 50 primers does the
associated label have to state the unique identifications for all 50 or can the label
simply state something like “Contains 50 primers”?

There is no need that the label contains all numbers of the items in the box. The
matrix/bar code should suffice. The related information is available in the systems /
database of the producer / distributor and is transferred to the buyer via XML file. If
police stopped a truck and wanted to check a specific item number in connection with the
box, they should be able to scan the box themselves or obtain information on the number
and unique identifications of the items in the box from the manufacturer or distributor.
There should be no need to print all item numbers on the box or the delivery documents.

C. Labelling of SPUs

In the case of example 3 — Primers above, the SPU — the inner box - contains 50
items. If the primers are less than 8.5 mm in diameter and therefore the SPU needs
to be labelled, do all 50 unique identifications have to be marked on the SPU (inner
box in the example)?

No
D. Manufacturer’s Name on Unique Identification

Does the manufacturer’s name need to be in full or can it be abbreviated (eg
RHEMCO instead of Rhinoceros and Hippopotamus Explosives Manufacturing Co)
to assist the marking of smaller items? This has benefits and in any event the
Member State will be able to identify the manufacturer from their records using the
3 digit site code.

This is a matter for the competent authorities in the Member State issuing the code to
judge on a case-by-case basis. If the abbreviated name is a commonly known and
recognisable trade name, this should be acceptable; if the abbreviation makes it
impossible to identify the manufacturer it would not be advisable.

E. Marking of an explosive article incorporating other explosive articles

In the offshore oil and gas industry, companies manufacture jet-perforating guns
(JPG) that consist of a number of shaped charges, detonating cord and detonator
manufactured by a third party. These items will be marked in accordance with the
Directive however when they are incorporated into the JPG (essentially a long pipe
with holes cut in it for the shaped charges) none of their Ids will be visible. Our view
is that a single new ldentification is marked on the finished JPG and relevant
records are kept to detail the incorporation of the smaller items within the JPG. Is
this a correct interpretation?

On the assumption that the provisions of the second subparagraph of Article 3(1) of the
Directive do not provide an exemption (taking into account also the obligations of Article
4 to which that refers), which would seem the case here, in principle that would be a
correct interpretation. The finished JPG would fall within the definition of explosive
under Directive 2014/28/EU and would need to be marked to enable a full tracing record.
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If the JPG is created 'on-site’, marking the JPG as a separate item may not be necessary
provided it is not transported elsewhere.

13. INTERPRETATION OF USE FOR OWN PURPOSES PURSUANT TO THE EXPLOSIVES
DIRECTIVE

Question

On 24 November 2014, the Commission received from the competent authorities for
explosives (hereinafter 'CAs") of BE, IE, SE and UK a request for clarification on the
interpretation of Articles 5(1) and 5(2) of the new Explosives Directive. The purpose of
the clarification request was to ensure that the new Explosives Directive would be
correctly transposed into national legislation with regard to its scope.

In essence, BE, IE, SE and UK are asking the Commission to endorse two conclusions:

- First, that "use for own purposes” in Article 5(1) of the new Explosives Directive
should be interpreted as referring only to

a) "blasting purposes by the manufacturer of those explosives;"
b) "providing a service such as blasting on the Union market; or"
C) "undertaking a similar commercial activity,"

while excluding

d) "using the explosives by manufacturers for research, trial, development,
educational or experimental purposes;"

e) "using the explosives by manufacturers for the sole purpose of incorporation of
the explosives into a formulation or article;"

f) "the disposal of defective products as part of manufacturing and production
processes;" and

9) "extracting explosives from munitions or explosive articles where that explosive
is disposed of by demolition or incineration and is not reused."

- Second, that the conformity assessment and CE-marking requirements provided for by
Article 5(2) of the new Explosives Directive apply only to explosives subject to Article
5(1), i.e. those listed above under paragraph 5(a)-(c) above.

Analysis

1.1. Relevant provisions
The relevant provisions in the new Explosives Directive read as follows:
Article 5 (Obligations of manufacturers)

"1. When placing their explosives on the market or when using them for their own
purposes, manufacturers shall ensure that they have been designed and manufactured in

accordance with the essential safety requirements set out in Annex II.
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2. Manufacturers shall draw up the technical documentation referred to in Annex Ill and
have the relevant conformity assessment procedure referred to in Article 20 carried out.

Where compliance of an explosive with the applicable requirements has been
demonstrated by that procedure, manufacturers shall draw up an EU declaration of
conformity and affix the CE marking."

Manufacturer is defined in Article 2(9) of the new Explosives Directive as "any natural
or legal person who manufactures an explosive or has an explosive designed or
manufactured, and markets that explosive under his name or trade mark or uses it for his
own purposes”.

Use is not defined in the Directive.
1.2. Limitation of Article 5(1) to ""blasting™

As indicated in paragraph 5(a)-(b) above, it is essentially suggested to limit the
application of "use for own purposes" in Article 5(1) of the new Explosives Directive to
blasting, either for the manufacturer' own purposes, or for the purpose of providing a
blasting service. That would exclude use for R&D, trials, education or experiments. It
would also exclude incorporation into a formulation or article, disposal during
production, and extraction for disposal.

The new Explosives Directive contains no recital to explain why it covers products used
by the manufacturer. There is also no trace of any debate on this issue in the Council and
the Parliament. This apparent absence of justification or discussion — despite the facts
that "use" is not commonly regulated in product harmonisation Directives, and that
Directive 93/15/EC (hereinafter the 'old Explosives Directive') contained no provision on
use — can be taken as an indication that “use for own purposes” in the new Explosives
Directive was intended to cover situations which are in practice already assimilated with
placing on the market at the time of application of the old Explosives Directive.

Therefore, it is relevant to consider the Q&A relating to the application of the old
Explosives Directive published by Commission staff (Annex IV to this note). The first
guestion (Section 2 of the Q&A) relates to cases where explosives are manufactured
directly at the site of the end-users, referred to as ‘on-site mixing'.

In its answer in the Q&A, the Commission staff "recommends™ that the essential safety
requirements be applied to all explosives mixed on-site, regardless whether or not they
have been placed on the market. The difference between those two situations is then
illustrated as follows:

a) Placing on the market: The explosives manufacturer merely pumps the explosive
down the hole and initiates the blast, but the quarry or mining company is
responsible for most aspects of the blasting operation.

b) Use by the manufacturer: The explosives manufacturer carries out and has full
responsibility for the blasting operation, and the quarry or mining company
merely buys 'rock on the floor'.

It can be assumed, that the intention of introducing "use for own purposes” in the new
Explosives Directive was to cover the situation referred to above under b), hence
converting the Commission staff “recommendation™ into a legal obligation for Member
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States. In other words, the intention would have been to cover only explosives used by
the manufacturer for purposes relating directly to their blasting effect, like allowing the
extraction of material from a mine or quarry.

On the other hand, there appears to have been no intention to extend the scope of EU
regulation to explosives used by the manufacturer in a manner that does not necessarily
include blasting, and the purpose of which is in any event not directly relating to any
blasting effect. Such purposes would include incorporation into a formulation or article,
disposal or extraction for disposal, R&D, trials, education and experiments.

This interpretation is supported by a number of additional arguments, some of which
have been advanced by the MSs in question:

First, R&D and trials are necessary for product development. A new product cannot be
subject to essential requirements before it has been fully developed.

Second, researchers in the context of, e.g., fight against home-made explosive devices,
may need to manufacture and test own explosives. Subjecting those test products to
essential requirements would be meaningless and counterproductive.

Third, neither disposal, nor extraction for disposal, corresponds with the general
understanding of the expression "use for own purposes”.

Fourth, a manufacturer's incorporation of an explosive into a formulation will result
either

a) in a product which in itself is not an explosive (e.g. a medicine), in which case no
explosion will take place, and application of the essential requirements for
explosives is hence meaningless, or

b) in a product which in itself is an explosive, in which case the essential
requirements will in any event apply to that final product.

Finally, manufacturers are in any event required to hold a license pursuant to Article 16
of the new Explosives Directive. This requirement applies regardless whether the
explosives are placed on the market or used for own purposes. In consequence, even if a
manufacturer using his product for other purposes than the explosion it causes does not
need to ensure compliance with essential requirements, he will still need to be a
responsible operator in accordance with Article 17 of that Directive.

It can therefore be concluded that "*use for own purposes’ in Article 5(1) of the new
Explosives Directive only covers the manufacturer's use for own purposes relating
directly to the blasting effect of the explosives, and not the manufacturer's use for other
purposes, such as R&D, trials, education, experiments, incorporation into a formulation
or article, disposal or extraction for disposal.

1.3. Exclusion from Article 5(1) of non-commercial purposes

Regarding the proposed exclusion from Article 5(1) of non-commercial purposes
(paragraph 5(c) above), it is noted that the definition of a manufacturer does not
distinguish between commercial and non-commercial purposes, and that it encompasses
natural persons.
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However, the obligations of manufacturers are described under Chapter 2 of the
Directive, which has the heading "Obligations of economic operators™.

It can therefore be concluded that "use for own purposes™ in Article 5(1) of the new
Explosives Directive only covers economic operators, be they legal or natural persons,
and hence excludes own use by natural persons for non-commercial purposes.

1.4. Limitation of conformity assessment and CE-marking requirements only
to explosives subject to Article 5(1)

Finally, the CAs concerned have suggested an interpretation by which the conformity
assessment and CE-marking requirements pursuant to Article 5(2) apply only to
explosives subject to Article 5(1).

The competent Commission Unit agrees that the conformity assessment and CE-marking
requirements pursuant to Article 5(2) of the new Explosives Directive cannot apply to
explosives which are excluded from the essential requirements, i.e. to explosives
excluded from Article 5(1).

It can therefore be concluded that the conformity assessment and CE-marking
requirements pursuant to Article 5(2) of the new Explosives Directive do not apply
to explosives excluded from Article 5(1).

Conclusions
In the view of the Commission Unit responsible for explosives,

a) "use for own purposes™ in Article 5(1) of Directive 2014/28/EU (hereinafter the
'new Explosives Directive’) should be interpreted as only covering the manufacturer's use
for own purposes relating directly to the blasting effect of the explosives, and not the
manufacturer's use for other purposes such as R&D, trials, education, experiments,
incorporation into a formulation or article, disposal or extraction for disposal;

b) "use for own purposes™ in Article 5(1) of the new Explosives Directive should be
interpreted as covering only economic operators, and hence excluding own use by natural
persons for non-commercial purposes; and

C) the conformity assessment and CE-marking requirements pursuant to Article 5(2)
of the new Explosives Directive should be interpreted as not applying to explosives
excluded from Article 5(1).

14. DATE OF APPLICATION OF RULES ON EXPLOSIVES TRACEABILITY

Pursuant to Article 15(1) of Directive 2008/43/EC (hereinafter the "Explosives
Traceability Directive™), Member States shall apply the Directive's provisions on data
collection and record keeping (hereinafter the "traceability rules™) as of 5 April 2015.

It has been suggested by certain competent authorities that the traceability rules are not
fully applicable to explosives that were placed on the market before 5 April 2013 and are
hence not duly marked in accordance with the Explosives Traceability Directive. Under
this interpretation, Member States could still allow storage or use of such explosives
without requiring traceability.
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In DG GROWY/D.2's reading of Articles 13 and 14 of the Explosives Traceability
Directive, the traceability obligations appear to become applicable for all undertakings in
the explosives sector, including licenced or authorised users, as of 5 April 2015.
Furthermore, the traceability obligations appear to become applicable to all explosives as
of 5 April 2015, without any differentiation between explosives manufactured or
imported before and after 5 April 2013 (when the unique identification marking became
mandatory).

15. THE CASE WHEN A QUARRY OR MINE MIXES ITS OWN EXPLOSIVE ON SITE FOR
BLASTING ON ITS OWN SITE: DOES IT FALL UNDER THE DEFINITION OF A
MANUFACTURER USING AN EXPLOSIVE FOR OWN PURPOSES?

One Member State raised the issue of whether a quarry or mine mixing their own
ammonium nitrate and fuel oil to produce on site ANFO for blasting at its own quarry or
mine, would be required to have its mix conformity assessed. The Member State
suggested that this activity should not fall under the scope of the definition of "use for
own purposes”, as this case does not involve a placing on the market nor the provision of
a professional service by the company manufacturing the explosive on site.

Basically, the Member State suggested making a distinction between

1. on the one hand explosives mixed on-site by a manufacturer in the quarry or mine
of another economic operator, and

2. on the other hand explosives mixed on-site by a manufacturer in his or her own
quarry or mine.

and considering that conformity pursuant to article 5 of the directive is required only in
scenario 1.

In the view of GROWI/D.2, this is a rather counterintuitive reading of the concept of use
"for their own purposes". If scenario 1) qualifies as use for own purposes, scenario 2
appears to do so a fortiori.

The justification of the distinction is based on the argument that scenario 2 involves
neither provision of a service, nor any sale of an explosive. In GROW/D.2's view, there
IS no justification for limiting that argument to on-site mixing, or to ANFO. The
consequence would be that any explosives manufactured by users without any intention
to provide a service to someone else would be exempted from the scope of the directive.
In the opinion of GROW/D.2, that would deprive the provisions on own use of large
parts of their purpose. Therefore, the proposed interpretation cannot be supported.
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		Questions and Answers concerning the implementation of Directive 2014/28/EU and of Directive 2008/43/EC

		1.  Introduction

		2. CE marking of on-site mixed explosives (question received from industry)

		3. If one notified body has type-certified a product (Module B), can the manufacturer turn to another notified body to take care of the complementary conformity assessment module (Modules C2, D, E or F) for the same product?

		4. If the answer [to the question above] is yes, which notified body is responsible in case of a product found to be not in conformity with the Directive after having been placed on the market: the notified body responsible for module B or the notifie...

		5.  Which notified body is responsible for allowing the manufacturer to CE-mark the product?

		6.  Can certificates [for the different modules] be withdrawn? If yes, at which occasions and how?

		7.  Do propellant cartridges for powder actuated fastening tools (PAT) fall under the Explosives Directive because their UN Number is not listed in Annex I of Directive 2014/28/EU?

		8. In accordance with Article 1(2)(a), Directive 2014/28/EU does not apply to explosives, including ammunition, intended for use, in accordance with national law, by the armed forces or the police. How should this exclusion be interpreted in the conte...

		9. What is the status of shock tubes under the Directive?

		10. What is the procedure for attributing manufacturing site codes to non-EU manufacturing sites under Commission Directive 2008/43/EC, as amended by Directive 2012/4/EU?

		11. How should the term 'end-user' be understood for the purposes of Commission Directive 2008/43/EC?

		12. Marking of various explosives in compliance with Directive 2008/43/EC, as amended by Directive 2012/4/EU

		13. Interpretation of use for own purposes pursuant to the Explosives Directive

		14. Date of application of rules on explosives traceability

		15. The case when a quarry or mine mixes its own explosive on site for blasting on its own site: does it fall under the definition of a manufacturer using an explosive for own purposes?
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Results of the consultation of the Group of Experts on Explosives on
harmonised standards for explosives

To the members and the observers of the Group of Experts on Explosives,

On 18.10.2016 the Commission launched a written consultation via a questionnaire
within the Group of Experts on Explosives on the need to update the existing harmonised
standards and/or develop new harmonised standards for civil explosives.

Replies from 18 Member States, EEA/EFTA countries, Notified Bodies and stakeholders
were received.

To the first question ("Is there in your view a need to update some of the existing
harmonised standards for civil explosives?"), 9 respondents replied with a "no", while 9
other  respondents replied with  "yes”, and provided the following
suggestions/motivations:

Ireland: Generally most of the standards are quite old and might benefit from
being refreshed.

Sweden: EN 13763, Explosives for civil uses - Detonators and relays. Reasoning:
recent development in electronic detonators is not covered by the
standard. Comments: EN 13763-26 (devices and accessories for reliable
and safe function of detonators and relays) is not a harmonised standard
but should also be revised to cover the new electronic detonators.

BAM (notified body): According to decisions taken at the last CEN/TC 321 meeting on
2015-07-14 the following standards shall be revised: EN 13631-
14, EN 13763-1, EN 13763-5, EN 13763-13, EN 13763-17, EN
13763-19, EN 13938-4. New Work Item Proposal (NWIP) ballots
are still outstanding.

Norway: Most of the standards are old. It would be beneficial to have a systematic
review based on experiences (suppliers, notified bodies and market) vs
technology and distribution of today. Elements as well as limits should be
discussed and evaluated together with lesson learned over the years, in
particular with respect to user environment (as combinations with mobile
manufacturing). A more comprehensive justification can be developed
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KCEM:

Czech Rep.:

together with industry and users but will require more resources. A well
organised pre-study may be an alternative.

The standards for Detonators and Relays, EN 13763 part 1-25, need a
general update based on the experience of testing done by the Notified
Bodies. In 2014 the TC secretariat proposed an update of some standards
for Detonators (parts 5, 13, 17 and 19). A meeting was held in Madrid
June 2015. Some amendments were decided but nothing has happened.
Electronic detonators are the latest development regarding detonators. The
standard for electronic detonators, CEN/TS 13763-27, is not a full
standard just a Technical Specification (TS). It’s time to develop it to a
harmonised standard.

The standards for High Explosives, EN 13631, are based mainly on
experience from the use of dynamites and ANFO. The emulsions/site
mixed High Explosives are the most commonly used High Explosives in
Sweden and the other Nordic countries. A general update of the standards
for High Explosives is consequently necessary.

EN 13631-1 Explosives for civil uses - High explosives - Part 1:
Requirements.

EN 13631-5 Explosives for civil uses - High explosives - Part 5:
Determination of resistance to water: Articles 4.4 and 4.5 of the standard
contains boundary hydrostatic pressure 0,3 MPa for decision, whether to
apply EN 13631-5 or 13631-6. This boundary hydrostatic pressure seems
to be too high as long as the procedure according to EN 13631-5 includes
testing in water in depth of 200 mm (no matter the test includes incisions),
which correspond to circa only 0,002 MPa. Significantly higher
hydrostatic pressure in hole might negatively affect the explosive and the
test according to EN 13631-5 may not reveal those negative effects. Our
recommendation is therefore to asses, whether testing conditions
according to EN 13631-5 are suitable enough to conclude in EN 13631-1
that the explosive is capable of withstanding the hydrostatic pressure 0,3
MPa if passing the test positively.

EN 13631-1 Explosives for civil uses - High explosives - Part 1:
Requirements

EN 13631-6 Explosives for civil uses - High explosives - Part 6:
Determination of resistance to hydrostatic pressure: Article 4.5 of the
standard deals with testing under high hydrostatic pressures with
assessment/evaluation of detonation according to EN 13631-6. However,
as far as we know (unfortunately from only a few tests carried out by the
Czech notified body) the transmission of detonation may be at (or after
being exposed to) those high hydrostatic pressures significantly lower
than under normal condition. But the transmission of the detonation is
only tested according to EN 13631-11 at normal condition and is
presumed to be valid even for maximum hydrostatic pressure tested. Our
recommendation is therefore to asses, whether testing condition according
to EN 13631-6 should contain test of transmission of detonation at those
higher hydrostatic pressures.





EN 13631-14 Explosives for civil uses - High explosives - Part 14:
Determination of velocity of detonation: The standard does not contain
testing with alternative measurement of velocity, for instance with using
continual measurement with resistance sensor, that may be used e.g. at
real conditions during blasting operation. Our recommendation is
therefore to amend EN 13631-14 so that it would contain this type of
measurement.

GIG (notified body):

1. Detonating cords and safety fuses (according European standard of EN 13630

series)

1.

Explosives for civil uses - Detonating cords and safety fuses | EN 13630-2:2002
- Part 2: Determination of thermal stability of detonating
cords and safety fuses.

The standard (point 6) does not specify how to register the occurrence of chemical
decomposition during the test 48 hours.

We suggest adding a verification of performance of the detonating cord after
conditioning in 75°C for 48 h (i.e. reliability of initiation).

2. Explosives for civil uses - Detonating cords and safety fuses | EN 13630-9:2004
- Part 9: Determination of transmission of detonation from
detonating cord to detonating cord.
In point 6 of the standard there is a lack of a detailed description of connecting the
active detonating cord with passive detonating cord/-s.
We suggest making the connection between active fuse and passive fuse/-s by
"overlap™ (used in practice mining).
3. Explosives for civil uses - Detonating cords and safety fuses | EN 13630-10:2005
- Part 10: Determination of initiating capability of
detonating cords.
The scope of the standard is limited to detonating cords, whose weight is up to 40 g
explosive per meter. It is suggested to extend the scope of the standard for cords that
contain more explosive per meter, i.e.: 80 or 100 g/m.
High explosives (according European standard of EN 13631 series)
1. Explosives for civil uses - High explosives - Part 1:|EN 13631-1:2005

Requirements.

The standard (point 5.1) does not specify the requirements (maximum content) for
toxic gases. Currently there is only delegation to the test method.






2. Explosives for civil uses — High explosives — Part 7:|EN 13631-7:2005
Determination of safety and reliability at extreme
temperatures.

In point 4.2c the test method is imprecisely defined - it is necessary to clarify is the
test set/system should be removed from the insulated container.

In point 4.3.1 and 4.3.2 it should be clarified if the audited entity has to be fired in a
steel pipe or out.

3. Explosives for civil uses — High explosives — Part 16:|EN 13631-16:2004
Detection and measurement of toxic gases.

The high inner diameter of the tube can affect the "channel effect” when charges with
small diameters are fired.

It is suggested to replace the steel pipe with a steel mortar with blasting hole that has
an inner diameter 50 mm and a length of 1600 mm (dimensions mortar according to
Polish Standard PN-92/C-86015-2).

3. Detonators and relays (according European standard of EN 13763 series)

1. Explosives for civil uses - Detonators and relays - Part 2: | EN 13763-2:2002
Determination of thermal stability.

The standard (point 6) does not specify how to register the occurrence of noise or light
in shock-tube.

We suggest adding a verification of performance of the detonators after conditioning
in 75°C for 48 h (i.e. determination of delay accuracy).

2. Explosives for civil uses - Detonators and relays - Part 7: | EN 13763-7:2003
Determination of the mechanical strength of leading wires,
shock tubes, connections, crimps and closures

Point 6.1 is imprecise — there is no information what should be in the highest operating
temperature declared by the manufacturer: the detonator, detonator after storage or
whole test stand?

France: EN 13631-1 to 16: it is needed to consider further and in a more detailed
way the case of on-site manufactured explosives (MEMU). Test methods
and requirements should be adapted accordingly.

EN 13763-1 to 27: technical evolutions should be taken into account (case
of electronic detonators for example).

EN 13857-3: adjust the terminology and mandatory information, as
provided for in the new directive 2014/28.






EN 13938-1 to 7: revision needed in order to tackle more widely all
pyrotechnic compositions.

All standards: more generally, it would be appropriate to update all the
references to the old directive 93/15 and the numbering of essential
security requirement.

United Kingdom: We feel that there may need to be consideration within the
standards to include wireless controlled detonators and electronic
detonators. We also think that a review of the aim of some of the
tests may be helpful, for example the thermal stability test for
detonators, HE and propellants (EN 13763-2:2002, EN 13631-
2:2002) is a 48 hour 75 degree test and so relevant for transport
and storage, and not related to the recommended shelf life of any
article.

In relation to practical aspects of the standards we would comment
that the standards for abrasion of leading wire and shock tubes
(EN 13763-4:2003) are based on the use of abrasion strips which
are only available from SP in Sweden. We would suggest that the
standard may wish to reflect the use of a more commercially
available product.

UK industry feel that it would be beneficial if standard EN 13631-
15 relating to the calculation of thermodynamic properties could
be widened in scope to allow companies proprietary software to be
used to generate the data if information on the equations of state
and product sets are provided.

To the second question ("Is there in your view a need to develop one or more new
harmonised standards for civil explosives? If you answered yes, please provide a brief
description of which kind of articles, falling under the scope of Directive 2014/28/EU but
not yet covered by the existing harmonised standards, would need a harmonised
standard in order to facilitate compliance with the essential safety requirements of the
Directive™), 13 respondents replied with a "no". 5 respondents replied with "yes", and
submitted the following proposals:

Ireland: On Site mixed explosives, electronic detonators and Mobile Explosives
Manufacturing Units (MEMUSs).

BAM (notified body): Two kinds of articles require new or updating of standards:

1) "Electronic detonators": Detonators, where within the detonator
shell an electronic circuit is included, have become more and more
available. Such electronic circuits allow for higher accuracy in
delay timing and also allow more sophisticated communication
protocols between programming unit and the detonator. The ESR
of the Directive require "to ensure maximum safety and
reliability”, both aspects which are not fully addressed by the
current standards. Communication protocols are currently not





formal part of safety considerations and electronic circuits may
show sensitivities not addressed so far.

2) "Remote firing systems™: Although some remote firing systems
operate at a level without contact to explosives themselves, more
advanced technologies combine radio receivers with a detonator or
booster charge to a single unit. Faults in remote firing systems in
connection with explosives can cause significant injuries.
Therefore the ESR of the Directive should be applied, no matter
whether components of firing systems for explosives incorporate
explosives or not. Industry is developing technical solutions since
many years and is exercising "due care", a harmonised safety
standard is, however, not available.

Electronic detonators are the obvious missing standard at the moment. In
addition (to be discussed):

- Compliance controls for products delivered by mobile manufacturing.
- Minimum requirements for safety & security standards on equipment

used in mobile manufacturing and supply (addendum to Machine
Directive?).

GIG (notified body): There are new developed explosives — like boosters constructed on

France:

Contact:

the basis of detonating cord, i.e. NITROBOOSTER 10M
(produced by NITROERG — Company from Poland) — which are
not covered with existing standards.

Depending on how the above-mentioned revisions are handled, it might be
worth investigating the need for a new standard covering new
technologies (e.g.: electronic initiators) or new compositions.

Federico Musso

Federico Musso, Telephone: +32 229-75134, Federico.MUSSO@ec.europa.eu





