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Higher vibration
due to 5 MIC
detonated at the
same time

/N

5-MIC

5 MIC detonated
(due to same error
occurred four times)
at the same time

5 MIC detonated
(due to same error
occurred three times
and one other error)

5 MIC detonated
(due to same error
occurred twice and

2 other errors) at the

5 MIC detonated
(due to 4 different
errors occurred at

the same time) at the

5 MIC detonated (due
to charge overload and
2 other errors occurred

at the same time) at

the same time

at the same time same time same time
| | | |
5-MIC-WI-1 5-MIC-W|I-2 5-MIC-WI-3 5-MIC-WI-4 5-MIC-WI-5
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5 MIC detonated
(due to same error
occurred four times)

atthe same time

1
5-MIC-WI-1
\ |
Wrong design Use of 4 Incorrect timer 4 surface connectors
in time delay of f default of 4 failto provide
y wrong surrace detonators due to necessary delay due to
4 detonators connectors manufacturer defect manufacturer defect
. 5WD(4) . 5W-SC(4) | . 5MD-D(4) | ' 5MD-SC(4) |
[ [ [ \
Wrong design || Wrong design Use of 3 Use of 1 Incorrect timer | |Manufacturer defect of | | 3 surface connectors | | Manufacturer defect of
P | i . . default of 3 another detonator such fail to provide another surface
in time delay o in time delay | |wrong surface| |wrong surface detonators due to that time delay necessary delay due to| | connector such that
3 detonators of 1 detonator connectors connector manufacturer defect correspon;i:eto another| | manufacturer defect time;:ioelaari/oct::;e:np;onds

A

LN

A

AN

A

AN

A

AN

. 5WD(3)

WD-5.4

| 5W-SC(3) | | W-SC-5.4 | | 5MD-D(3) | |w-MDDETON54| | EMD-SC(3) | |W-MD-SC-5.4
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Page 9

Page 11

Page 13
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5 MIC detonated (due
to same error occurred

three times and one
other error) at the same

time

N
]

Use of 3 wrong
surface

3 surface connectors
fail to provide
necessary delay due to
manufacturer defect

plus one other error

Incorrect timer default
of 3 detonators due to
manufacturer defect
plus one other error

Wrong design in
time delay of 3
detonators plus

one other error

5WD(3)+OTH(1)

3 detonators wrongly
put into one sector
which contains the

same time delay
detonator plus one
other error

5W-DETON(3)+OTH(1)

One detonator for each

of 3 sectors connected

wrongly to a surface

connector of another

sector plus one other
error

5W-DETON-SC(3)+OTH(1)

Use of 3 wrong

connectors plus
one other error

5W-SC(3)+OTH(1)

One error other
than use of a

5MD-SC(3)+OTH(1)

5MD-D(3)+OTH(1)

One eror other than 1
surface connector fails
to provide necessary
delay due to
manufacturer defect

3 surface connectors
fail to provide

One error other than

incorrect timer default

of 1 detonator due to | | necessary delay due to
manufacturer defect

manufacturer defect

Incorrect timer default
of 3 detonators due to
manufacturer defect

Wrong design One error other than 3 detonators wrongly One error other than 1 One detonator for each One error other than 1
P one wrong designin put into one sector detonator wrongly put of 3 sectors connected detonator for a sector
in time delay of time delay of 1 which contains the into one sector which wrongly to a surface connected wrongly to a surface
3 detonators detonator sanzje time delay contains the same time| | connector of another surface connector of connectors wrong surface
etonator delay detonator sector another sector connector
‘ 5WD(3) ‘ ‘5WD(3)-OTH(1)‘ ‘ 5W-DETON(3) ‘ ‘SW—DETON(S)'OTH(U‘ ‘ 5W-DETON-SC(3) ‘ ‘sw-osmw-scm-omm‘ ‘ 5W-SC(3) ‘ ‘ 5W-SC(3)-OTH(1) ‘ ‘ 5MD-D(3) ‘ ‘ 5MD-D(3)-OTH(1) ‘ ‘ 5MD-SC(3) ‘ ‘5MD—SC(3)—OTH(1)‘
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5 MIC detonated (due
to same error occurred
twice and 2 other
errors) at the same
time

N
j—

5 MIC detonated (due to
one error occurred
twice and another error
occurred twice) at the
same time

5-MIC-W-252S

5 MIC detonated (due to
same error occurred
twice and 2 other
different errors) at the
same time

Wrong design
in time delay of
2 detonators

2 detonators wrongly
put into one sector
which contains the
same time delay
detonator

One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector

Use of 2 wrong
surface
connectors

Incorrect timer default
of 2 detonators due to
manufacturer defect

2 surface connectors
fail to provide
necessary delay due to
manufacturer defect

Wrong design in
time delay of 2
detonators plus 2
other diff. errors

2 detonators wrongly
put into one sector
which contains the
same time delay
detonator plus 2 other
diff. erors

One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector plus 2 other diff.
erors

Use of 2 wrong
surface
connectors plus 2
other diff. errors

Incorrect timer default
of 2 detonators due to
manufacturer defect
plus 2 other diff. errors

2 surface connectors
fail to provide
necessary delay due to
manufacturer defect
plus 2 other diff. emors

A

A

A

A

A

A

A

A

A

A

| 5WD(2)

| [5W-DETON(2)| | sw-bETon-sca) | [ 5W-SC(2) | | 5MD-D(2) | [ 5MD-SC(2) | [ 5wp(@+0TH(2D) | [swoeronanothen | [swomonsoiaomeo| [ swscenotren) | | swpoeyorhen) | | svpsceporhen) |

Page 8

Page 17

Page 20

Page 10

Page 12

Page 14

Page 27

Page 28

Page 29

Page 30

Page 31

Page 32
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5 MIC detonated
(due to 4 different
errors occurred at
the same time) at
the same time

/AN
o

Wrong design 1 detonator wrongly One detonator of a Use of 1 Manufacturer defect | | Manufacturer defect of Ov ercharge of
. | put into one sector sector connected of one detonator one surface connector X
in time delay which contains the wrongly to a surface wrong surface such that time delay such that time delay emulsion more
f same time delay connector of corresponds to corresponds to another h .
of 1 detonator detonator another sector connector another one one than required
/\8,16,19,24,.. 17,19,21,24,.. 16,20,21,24,.. /\10,16,19,21,.. 6,16,19,21,..
5W-DETON-5.1 | W-MD-DETON5.1] [W-MD-SC-5.1] | OL-EMULSION |
B‘Dest\gn Ermr by Failure by RE and | | Wrong installation SF failsto The sector Mis-connection of Fa(\j\ \;{rgén; sg, BEt The sector Wrong installation SF failsto Faéllﬁrggy sg, tBE Too much
nd failure of | | MD todetectand | | of one detonator in detect & contains the same | | one detonator to | | 200 a0 emoy | | contains the same || of one surface detect & and 8SS 1o Jetect cartridged
design check and correct design another sector time delay surface connector | | during final hook-up time delay connector during final hook-up emulsion loaded
correction error correct error detonator of another sector check detonator correct error check into hole
N N A

| WD-B-5.1 | [ WD-R5.1 | [ HE-WS-5.1 | [HE-WS-R-5.1] [HE-WS-US-51.1] [HEw-DETON.5051] | rewoerousomcs: | [ weoeron-scussii| [HE-WSC-5.1] | HEWSC-R-5.1 | | HEWSCFHCS.1]

Page 22
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5 MIC detonated (due
to charge overload and
2 other errors occurred

atthe same time) at
the same time

5-MIC-WI-5

Overcharge of
emulsion more
than required

2 errors other
than hole
overload

 /\516,19,21,. /\

OL-EMULSION OL-EMULSION-OTH(2)

Too much One error other | | 2 diff. errors other

cartridged than hole than hole overload
emulsion loaded overload occurred at the

into hole occurred twice same time

O L -C OL-EMULSION-OTH(2S) OL-EMULSION-OTH(2D)
Page 22 Page 33 Page 34
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Wrong design
in time delay of
3 detonators

5WD(3)

2,3

Wrong design
in time delay of
2 detonators

Wrong design
in time delay of
1 detonator

N

5WD(2)

WD-5.3

Page 8
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Wrong design
in time delay of
2 detonators

5WD(2)

4,7,27,33

Wrong design
in time delay
of 1 detonator

Wrong design
in time delay
of 1 detonator

[
5,16,19,24,.m

WD-5.1

Design error by
Blasting Engineer
and failure of design
check and correction

Failure by RE
and MD to detect
and correct
design error

RN

RN

WD-B-5.1

WD-R-5.1

WD-5.2
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Use of 3
wrong surface

connectors
I
SW-SC(3)
|
Use of 2 Use of 1
wrong surface | | wrong surface
connectors connector
‘ /J\
SW-SC(2) W-SC-5.3
Page 10
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Use of 2
wrong surface

connectors
I
4,9,30,33
5W-SC(2)
]
Use of 1 Use of 1
wrong surface wrong surface
connector connector
I
516,19,21,.. ﬁ\
W-SC-5.1 W-SC-5.2
\ \
Wrong SF fails to Failure by SF, BE and
installation of one detect & Rdeubiui
surface correct error final hook-up check
connector
HE-WSC-5.1 HE-WSC-R-5.1 | | HE-WSC-FHC-5.1
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Incorrect timer
default of 3
detonators due to
manufacturer defect

2,3

5MD-D(3)

Incorrect timer
default of 2
detonators due to
manufacturer defect

Manufacturer defect
of another detonator
such that time delay
corresponds to
another one

5MD-D(2)

W-MD-DETON-5.3

Page 12
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Incorrect timer
default of 2
detonators due to
manufacturer defect

5MD-D(2)

4,11,31,33

Manufacturer defect
of one detonator
such that time delay
corresponds to
another one

Manufacturer defect
of another detonator
such that time delay
corresponds to
another one

W-MD-DETON-5.1

W-MD-DETON-5.2
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3 surface
connectors fail to
provide necessary

delay due to

manufacturer defect
I

2,3

SMD-SC(3)

2 surface
connectors fail to
provide necessary

delay due to
manufacturer defect

Manufacturer defect of
another surface
connector such that
time delay corresponds
to another one

RN

5SMD-SC(2)

W-MD-SC-5.3

Page 14
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2 surface
connectors fail to
provide necessary

delay due to

manufacturer defect
I

4,13,32,33

SMD-SC(2)

Manufacturer defect of
one surface connector
such that time delay
corresponds to another

Manufacturer defect of
another surface
connector such that
time delay corresponds

one to another one
W-MD-SC-5.1 | | W-MD-SC-5.2
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3 detonators wrongly
putinto one sector
which contains the

same time delay
detonator

SW-DETON(3)

2 detonators wrongly
putinto one sector
which contains the

same time delay
detonator

A

5W-DETON(2)

Page 17

1 detonator wrongly
putinto one sector
which contains the
same time delay
detonator

£

SW-DETON-5.3

Wrong installation of
one detonator in
another sector and
failure of
detection/correction

The sector
contains the
same time delay
detonator

£\

£\

W-DETON-5.3

HE-WS-US-5.1.3
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One error other than 1
detonator wrongly put
into one sector which
contains the same time
delay detonator

‘ WD-B-5.1 ‘ ‘ WD-R-5.1 ‘ ‘HE-W-DETON-SC-SJ‘ ‘HEVWVDETONVSOFHCVS.I‘ ‘ HE-DETON-SC-US-5.1.1 ‘ ‘HE—WSC—S.‘I‘ ‘HE-WSC-R-SJ‘ ‘HE-WSC-FHC-SJ‘

16 of 35

emulsion loaded
into hole

5W-DETON(3)-OTH(1)
[ |
W rong design One detonator of a Use of 1 Manufacturer defect of | | Manufacturer defect of Overcharge of
. . sector connected one detonator such that one surface connector Isi
in time delay wronglyto a surface wrong surface time delay corresponds | | such that time delay eL“U sion mOV;
connector of another to another one corresponds to another than require
of 1 detonator sactor connector one a
/T \/\5.819,24,. /\ 5,20,21,24,.. VAR VAN ALALF-I
WD-5.1 5W-DETON-SC-5.1 W-SC-5.1 ‘W-MD-DETON-SJ‘ ‘W—MD—SC—5.1 ‘ ‘ OL-EMULSION ‘
Designerror byBlasting| |  Failure by RE Mis-connection of || Failure by SF, BE and The sector Wrong SF fails to Failure by SF, BE and Too much
Engineer and failure of RSS to detect and B B : RSS to detect and :
design checkand and MD to detect onfe detonator to correct error during Com_amSthe installation of detect & correct error during cartridged
correction and correct surface connector final hook-up check same time delay one surface t final hook-up check
design error of another sector detonator connector correct error

Page 22
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2 detonators wrongly
putinto one sector
which contains the

same time delay
detonator

SW-DETON(2)

4,15,28,33

1 detonator wrongly
putinto one sector

which contains the
same time delay

1 detonator wrongly
putinto one sector

which contains the
same time delay

detonator detonator
[
5,19,21,24,. _
5W-DETON-5.1 5W-DETON-5.2
| \ \

Wrong SF fails to The sector Wfongc;“tsta"?tio_” of The sector
. . . one detonator in H
installation of detect & contains the another sector and contains the

one detonator in

correct error

same time delay

failure of

same time delay

another sector detonator detection/correction detonator
HE-WS-5.1 HE-WS-R-5.1| | HE-WS-US-5.1.1 | |W-DETON-5.2| |HE-WS-US-5.1.2
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One detonator for each
of 3 sectors connected
wrongly to a surface
connector of another
sector

5W-DETON-SC(3)

One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector

A

5W-DETON-SC(2)

Page 20

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

R

5W-DETON-SC-5.3

Mis-connection of one
detonator to surface
connector of another
sector and failure of
detection/correction

The sector
contains the
same time delay
detonator

£\

/N

W-DETON-SC-5.3

HE-DETON-SC-US-5.1.3
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One error other than 1
detonator for a sector
connected wronglyto a
surface connector of
another sector

5W-DETON-SC(3)-OTH(1)

Wrong design
in time delay
of 1 detonator

/T /\5.8.16.24...
]

1 detonator wrongly put
into one sector which
contains the same time
delay detonator

N

/\5,17,21,24,..

Use of 1
wrong surface
connector

/T N/\5.10,16.21...

W-SC-5.1

Manufacturer defect of

Manufacturer defect of

Overcharge of

Dgsignerrorgﬁlastin? Failure by RE Wrong SF fails to The sector Wrong SF fails to Faé{lgrgbydsﬁ BEan
ngineer and failure o : : B B : to detect an
design checkand and MD to detect installation of detect & contglnsthe installation of detect & correct error during
correction and correct one detonatorin t same time delay one surface t final hook-up check
design error another sector correct error detonator connector correct error
| WD-B-5.1 | | WD-R-5.1 | | HE-WS-5.1 | [HE-WS-R-5.1] [HE-WS-US-5.1.1| |HE-WSC-5.1| | HEWSC-R-5.1 | [HE-WSC-FHC-5.1]

one detonator such that one surface connector Isi
time delay corresponds such that time delay emuision more
to another one corresponds to another than requ|red
one
| W-MD-DETON-5.1] | W-MD-SC-5.1| | OL-EMULSION |
Too much
cartridged
emulsion loaded
into hole

Page 22

5,6,16,21,..
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One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector

5W-DETON-SC(2)

4,18,29,33

One detonator of a
sector connected
wrongly to a surface
connector of another

One detonator of a
sector connected
wrongly to a surface
connector of another

sector sector
[
5,16,21,24,.. _
5W-DETON-SC-5.1 5W-DETON-SC-5.2
] |
Mis-connection of | | Failure by SF, BE and The sector Mis-connection of one The sector

one detonator to
surface connector
of another sector

RSS to detect and
correct error during
final hook-up check

contains the
same time delay
detonator

detonator to surface
connector of another
sector and failure of
detection/correction

contains the
same time delay
detonator

/N

RN

£\

£\

RN

HE-W-DETON-SC-5.1

HE-W-DETON-SC-FHC-5.1

HE-DETON-SC-US-5.1.1

W-DETON-SC-5.2

HE-DETON-SC-US-5.1.2
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One error other than
one wrong designin
time delay of 1
detonator

1 detonator wrongly put
into one sector which
contains the same time
delay detonator

5W-DETON-5.1

/\5,17,19,24,..

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

/\.5,16,20,24,..

Use of 1 wrong
surface
connector

/\.5,10,16,19,..

Manufacturer defect of
one detonator such that
time delay corresponds

to another one

Manufacturer defect of
one surface connector
such that time delay
corresponds to another
one

Overcharge of
emulsion more
than required

Wrong installation
of one detonator
in another sector

SF fails to
detect &
correcterror

The sector
contains the
same time delay
detonator

Mis-connection of
one detonator to
surface connector
of another sector

Failure by SF, BE and
RSS to detect and
correct error during
final hook-up check

The sector
contains the
same time delay
detonator

Wrong installation
of one surface
connector

SF fails to
detect &

correcterror

Failure by SF, BE and
RSS to detect and
correct error during
final hook-up check

N

‘ HE-WS-5.1 ‘ ‘HE—WS—R—5.1 ‘ ‘HE-WS-US-S.H‘ ‘HE—W—DETON—SC—SJ‘ ‘Herw,oerowsc,mcm

‘ HE-DETON-SC-US-5.1.1 ‘ ‘HE—WSC-5.1 ‘ ‘HE—WSC—R—SJ‘ ‘ HE-WSC-FHC-5.1 ‘

| w-MD-DETON-5.1 | [ W-MD-SC-5.1| [ OL-EMULSION|

Too much
cartridged
emulsion loaded
into hole

Page 22

5,6,16,19,..
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Too much
cartridged
emulsion loaded
into hole

in

Wrong design

MIC

OL-WD

Too many
cartridges are
inserted in holes
and not realised

/\.5,6,16,19,21,24,25,26,27,28,...

Too many
cartridges are
inserted in holes

Cartridges from
blocked holes inserted
in other holes and not

detected

Design error by Failure by RE and
Blasting Engineer and MD to detect and
failure of design .
check and correction correct design
error
| wD-OL || WD-OLR |

OL-C-BH-E1

SF does not
count correctly

SFand BE don't
realise hole is
overloaded

Cartridges from
blocked holes
inserted in other
holes

SF and BE don't
realise hole is
overloaded

£\

| OL-C-CO | | HE-OL-C-R | | OL-C-BH-E | |HE-OL-G-BH-R]

Page 23
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Cartridges from
blocked holes
inserted in other

holes
[

22

OL-C-BH-E

Blocked holes

Probability of

are not blocked holes
disposed of
HE-OL-C-BH OL-C-BH
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One error other
than use of a
wrong surface

connector

5W-SC(3)-OTH(1)

Wrong design
in time delay
of 1 detonator

/T /\ 581619,
]

1 detonator wrongly put
into one sector which
contains the same time
delay detonator

N

/\5,17,19,21,..

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

/\ 5,16,20,21,..

Manufacturer defect of

Manufacturer defect of

Overcharge of

Design error by Blasting
Engineer and failure of
design check and
correction

Failure by RE
and MD to detect
and correct

Wrong
installation of
one detonatorin

SF fails to
detect &
correct error

The sector
contains the
same time delay

Mis-connection of
one detonator to
surface connector
of another sector

Failure by SF, BE and
RSS to detect and
correct error during final
hook-up check

The sector
contains the
same time delay

/J\ design error another sector detonator /J\ /J\ detonator
‘ WD-B-5.1 ‘ ‘ WD-R-5.1 ‘ ‘ HE-WS-5.1 ‘ ‘HE-WS-R-5.1‘ ‘HE-WS-US-5.1.1‘ ‘HE—W—DETON—SC—SJ‘ ‘HE'W'DETONVSOFHCVS.I‘ ‘ HE-DETON-SC-US-5.1.1 ‘

one detonator such that one surface connector Isi
time delay corresponds such that time delay emuision more
to another one corresponds to another than requ|red
one
| W-MD-DETON-5.1] | W-MD-SC-5.1| | OL-EMULSION |
Too much
cartridged
emulsion loaded
into hole

Page 22
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One error other than
incorrect timer default
of 1 detonator due to
manufacturer defect

5MD-D(3)-OTH(1)

Wrong design
in time delay
of 1 detonator

7\ 5,8,16,19,..

[ ]

1 detonator wrongly
put into one sector
which contains the
same time delay
detonator

/\5,17,19,21,..

5W-DETON-5.1

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

7\ 5,16,20,21,..

Use of 1 wrong
surface
connector

N

7\.5,10,16,19,..

Manufacturer defect
of one surface
connector such that
time delay
corresponds to
another one

Overcharge of
emulsion more
than required

Design error by Failure by RE and | | Wrong installation of SF fails to The sector contains | | Mis-connection of | |Failure by SF, BE and| | The sector contains | |Wrong installation of SF fails to Failure by SF, BE and
Blasting Engineer MD to detect and one detonator in detect & the same time delay one detonator to RSS to detectand | | the same time delay one surface detect & RSS to detect and
another sector detonator surface connector of | | correct error during detonator connector correct enor during

and failure of design
checkand correction

correct design error

correct error

another sector

final hookup check

correct error

final hookup check

RN

/\/\/\/\

| WD-B-5.1 | [ WD-R-5.1 | [ HE-WS-5.1 | [HE-WS-R-5.1] [ HEWS-US-5.1.1] [ Hewoperonsos

HEWDETONSCFHCSi HEDETONSOUSSH‘ ‘HE WSC-5.1 ‘ ‘HE WSCR51‘ ‘HEWSC FHC51‘

|W-MD-SG-5.1] |OL-EMULSION |

Too much cartridged
emulsion loaded into
hole

Page 22
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One error other than 1
surface connector
fails to provide
necessary delay due
to manufacturer
defect

5MD-SC(3)-OTH(1)

Wrong design
in time delay
of 1 detonator

7\ 5,8,16,19,..

[ ]

1 detonator wrongly
put into one sector
which contains the
same time delay
detonator

/\5,17,19,21,..

5W-DETON-5.1

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

7\ 5,16,20,21,..

Use of 1 wrong
surface
connector

N

7\.5,10,16,19,..

Manufacturer defect
of one detonator such
that time delay
corresponds to
another one

Overcharge of
emulsion more
than required

Design error by Failure by RE and | | Wrong installation of SF fails to The sector contains | | Mis-connection of | |Failure by SF, BE and| | The sector contains | |Wrong installation of SF fails to Failure by SF, BE and
Blasting Engineer MD to detect and one detonator in detect & the same time delay one detonator to RSS to detectand | | the same time delay one surface detect & RSS to detect and
surface connector of | | correct eror during detonator connector correct error during

and failure of design
checkand correction

correct design error

another sector

correct error

detonator

another sector

final hookup check

correct error

final hookup check

RN

/\/\/\/\

| WD-B-5.1 | [ WD-R-5.1 | [ HE-WS-5.1 | [HE-WS-R-5.1] [ HEWS-US-5.1.1] [ Hewoperonsos

HEWDETONSCFHCSi HEDETONSOUSSH‘ ‘HE WSC-5.1 ‘ ‘HE WSCR51‘ ‘HEWSC FHC51‘

‘ W-MD-DETON-5.1 ‘ ‘

OL-EMULSION |

5,6,16,19,..

Too much cartridged
emulsion loaded into
hole

Page 22
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Wrong designin
time delay of 2
detonators plus 2
other diff. errors

5WD(2)+O0TH(2D)

Wrong design
in time delay
of 2 detonators

A
5WD(2)

Page 8

2 diff. errors other
than one wrong
design in time delay
of 1 detonator

1 detonator wrongly
put into one sector
which contains the
same time delay
detonator

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

Use of 1 wrong
surface
connector

Manufacturer defect
of one detonator such
that time delay

corresponds to time delay .
another one corresponds to than required
another one

Manufacturer defect
of one surface
connector such that

Overcharge of
emulsion more

/\ 5,10,16,19,.. 5,6,16,19,..

7\ 5,16,20,21,..

/\ 5,17,19,21,..

5W-DETON-5.1

S5W-DETON-SC-5.1

Wrong installation of SF fails to The sector contains | | Mis-connection of | |Failure by SF, BE and| | The sector contains | Wrong installation of SF fails to Failure by SF, BE and
one detonator in detect & the same time delay | |  one detonator to RSS to detectand | | the same time delay one surface detect & RSS to detect and
etec detonator surface connector of | | correct error during detonator connector etec correct error during

final hookup check

another sector

correct error

another sector

final hookup check

correct error

/\/\/\/\

| HE-WS-5.1 | [HE-WS-R-5.1] [ HEWS-US5.1.1 | | Hewoeronsost | |

HE-W-DETON-SC-FHC-5.1 HEDETONS(}USS11‘ ‘HE WSC-5.1 ‘ ‘HEWSCR51‘ ‘HEWSC FHCS1‘

‘ W-MD-DETON-5.1 ‘ ‘W—MD-SC-SJ‘ ‘OL-EMULSION‘

Too much cartridged
emulsion loaded into
hole
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2 detonators wrongly
put into one sector
which contains the
same time delay
detonator plus 2 other
iff. errors

5W-DETON(2)+OTH(2D)

2 detonators wrongly
put into one sector
which contains the
same time delay
detonator

A
5W-DETON(2)

Page 17

2 diff. errors other than
1 detonator wrongly put
into one sector which
contains the same time
delay detonator

5W-DETON(2)-OTH(2D)

Wrong design
in time delay of
1 detonator

/\5,8,16,19,..

]

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

/\.5,16,20,21,..

Use of 1 wrong
surface
connector

/\.5,10,16,19,..

Manufacturer defect of
one detonator such that
time delay corresponds

to another one

Manufacturer defect of
one surface connector
such that time delay
corresponds to another
one

Overcharge of
emulsion more
than required

Design error by
Blasting Engineer and
failure of design check

and correction

Failure by RE and
MD to detect and
correct design
error

Mis-connection of
one detonator to
surface connector

of another sector

Failure by SF, BE and
RSS to detect and
correct error during
final hook-up check

The sector
contains the
same time delay
detonator

Wrong installation
of one surface
connector

SF fails to
detect &
correcterror

Failure by SF, BE and
RSS to detect and
correct error during
final hook-up check

RN

RN

N

‘ WD-B-5.1 ‘ ‘ WD-R-5.1 ‘ ‘HE-W-DETON-SC-SJ‘ ‘HE—W—DHON—SC—FHC—SI

‘ HE-DETON-SC-US-5.1.1 ‘ ‘HE-WSC-5.1 ‘ ‘HE—WSOR-S.'I‘ ‘ HE-WSC-FHC-5.1 ‘

| w-MD-DETON-5.1 | | W-MD-SC-5.1| [ OL-EMULSION|

Too much
cartridged
emulsion loaded
into hole

Page 22

5,6,16,19,..
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One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector plus 2 other diff.
erors

5W-DETON-SG(2)+OTH(2D)

One detonator for each
of 2 sectors connected
wrongly to a surface
connector of another
sector

5W-DETON-SC(2)

Page 20

2 diff. erors other than
1 detonator for a sector
connected wrongly to a
surface connector of
another sector

5W-DETON-SC(2)-OTH(2D)

Wrong design
in time delay of
1 detonator

/\5,8,16,19,..

]

1 detonator wrongly put
into one sector which
contains the same time
delay detonator

5W-DETON-5.1

/\5,17,19,21,..

Use of 1 wrong
surface
connector

/\.5,10,16,19,..

Manufacturer defect of
one detonator such that
time delay corresponds

to another one

Manufacturer defect of
one surface connector
such that time delay
corresponds to another
one

Overcharge of
emulsion more
than required

Design error by
Blasting Engineer and
failure of design check

and correction

Failure by RE and
MD to detect and
correct design
error

Wrong installation
of one detonator
in another sector

SF fails to
detect &
correcterror

The sector
contains the
same time delay
detonator

Wrong installation
of one surface
connector

SF fails to
detect &
correcterror

Failure by SF, BE and
RSS to detect and
correct error during
final hook-up check

/\/\/\

WD-B-5.1

WD-R-5.1

HEWSS1

| [HEWS-R-5.1] |

HE-WS-US-5.1.1‘ ‘HE-WSC-5.1 ‘ ‘HE—WSOR-SJ‘ ‘HE—WSC—FHC—S.I‘

| w-MD-DETON-5.1 | | W-MD-SC-5.1| [ OL-EMULSION|

Too much
cartridged
emulsion loaded
into hole

Page 22

5,6,16,19,..
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Use of 2 wrong
surface

connectors plus 2
other diff. errors

5W-SC(2)+OTH(2D)

Use of 2 wrong
surface

connectors

Page 10

2 diff. errors

a wrong surface
connector

5W-SC(2)-OTH(2D)

other than use of

Wrong design
in time delay of
1 detonator

/\5,8,16,19,..
WD-5.1

1 detonator wrongly put
into one sector which
contains the same time
delay detonator

5W-DETON-5.1

/\5,17,19,21,..

One detonator of a
sector connected
wrongly to a surface
connector of another
sector

5W-DETON-SC-5.1

/\.5,16,20,21,..

Manufacturer defect of
one detonator such that
time delay corresponds

to another one

Manufacturer defect of
one surface connector
such that time delay
corresponds to another
one

Overcharge of
emulsion more
than required

Design error by Failure by RE and| | Wrong installation SF fails to The sector Mis-connection of | | Failure by SF, BE and The sector
Blasting Engineer and| | VD to detect and | | of one detonator detect & contains the one detonator to || RSStodetectand contains the
failure of design check etec

and correction

correct design
error

in another sector

correcterror

same time delay
detonator

surface connector
of another sector

correct error during
final hook-up check

same time delay
detonator

/\/\/\

RN

WD-B-5.1

WD-R-5.1

HEWSS1

‘ HE-WS-R-5.1 ‘ ‘HE-WS-US-5.1.1‘ ‘HE-W-DETON-SC-SJ‘ ‘ HE-W-DETON-SC-FHC 5.1 ‘ ‘ HE-DETON-SG-US-5.1.1 ‘

| w-MD-DETON-5.1 | | W-MD-SC-5.1| [ OL-EMULSION|

Too much
cartridged
emulsion loaded
into hole

Page 22

5,6,16,19,..
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Incorrect timer default of
2 detonators due to
manufacturer defect plus
2 other diff. errors

5MD-D(2)+OTH(2D)

2 diff. errors other
than incorrect timer

Incorrect timer
default of 2 default of 1
detonators due to detonator due to
manufacturer defect manufacturer defect
A
5MD-D(2) 5MD-D(2)-OTH(2D)
Page 12 ‘
N S
i 1 detonator wrongly One detonator of a Manufacturer defect of
Wrong design DUt it one Sacsor One detonator of & Use of 1 Manfocturer defeetof | | Ov ercharge of
in time delay which contains the wrongly to a surface wrong su rface such that time delay emulsion more
same time delay connector of corresponds to another .
of 1 detonator detonator another sector connector one than required
5,8,16,19,.. 5,17,19,21,.. 5,16,20,21,.. 5,10,16,19,.. 5,6,16,19,..
[WA-565.1] [ oLemuision

[ ]

S5W-DETON-5.1

Design error by Failure by RE and | | Wrong installation SF failsto The sector Mis-connection of | | Failure by SF, BE The sector Wrong installation SF failsto Failure by SF, BE Too much
Blasting Engincer | | \p 1o detect and | | of one detonator in detect & contains the same | | one detonator to and RSS to detect contains the same | | of one surface detect & and RSS 1o detect cartridged
design check and correct design another sector time delay surface connector | | during final hook-up time delay connector during final hook-up emulsion loaded

correction error correct error detonator of another sector check detonator correct error check into hole
/‘\ /A\ /4\ A
[ WD-B5.1 | [ WD-R-5.1 | [ HE-WS-5.1 | [HE-WS-R-5.1] [HE-WS-US5.1.1] [HEw-pEronsesi] [ rewosmonsomcsi | [weomonscussis| [HE-WSC-5.1] [ HE-WSC-R-5.1 | [HEWSGFHC5.1 ]

Page 22
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delay due to
manufacturer defect
2 other diff. error:

2 surface connectors fail
to provide necessary

plus
s

5MD-SC(2)+OTH(

2D)

2 surface
connectors fail to
provide necessary

delay due to

manufacturer defect

A
5MD-SC(2)

Page 14

2 diff.
surfac

provide necessary delay
due to manufacturer

. errors other than 1
ce connector fails to

defect

5MD-SC(2)-OTH(2D)

Wrong design

Ov ercharge of
emulsion more
than required

| | |
1 detonator wrongly One detonator of a Use of 1 Manufacturer defect
put into one sector sector connected of one detonator
which contains the wrongly to a surface wrong su rface such that time delay
connector of corresponds to
connector another one

in time delay
of 1 detonator

/\5,8,16,19,..

[ ]

same time delay
detonator

5,17,19,21,..

S5W-DETON-5.1

another sector

/\ 5,16,20,21,..

S5W-DETON-SC-5.1

5,10,16,19,..
C-5.1

BlDeS_\gn Ermr by Failure by RE and | | Wrong installation SF failsto The sector Mis-connection of Faéllﬁrggy sg, tBE The sector Wrong installation SF failsto Fa(wj\ nﬁrgén; Sg, BEt
S faiiing of °' | | MD to detectand | | of one detonator in detect & contains the same || one detonator to | | 238 oheot emor || contains the same | | of one surface detect & and i8S Jo detec
design check and correct design another sector time delay surface connector | | during final hook-up time delay connector during final hook-up

correction error correct error detonator of another sector check detonator correct error check

[ WD-B-5.1 | [ WD-R5.1 | [ HE-WS-5.1 | [HE-WS-R-5.1] [HE-WS-US5.1.1] [HEw-DETON.50s1] [ rewosmonsoncs: | [weoeron-scussts] [HE-WSC-5.1] [ HE-WSC-R-5.1 | [HEWSCFHCS.1]

[ W-vD-DETON5.1] [ OL-EMULSION |

5,6,16,19,..

Too much
cartridged

emulsion loaded

into hole

JAN

Page 22
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One error other

than hole
overload
occurreg twice
6
OL-EMULSION-OTH(2S)
| |
Wrong design | |2 detonators wrongly One detonator for Use of 2 Incorrect timer 2 surface
g put into one sector each of 2 sectors default of 2 connectors fail to
In time delay of which contains the | | connected wrongly to | | WIONQ surface detonators due to provide necessary
2 detonators same time delay a surface connector connectors manufacturer defect delay due to
‘ detonator of another sector ‘ ‘ manufacturer defect
SWD(2) 5W-DETON(2)| | 5W-DETON-SC(2) 5W-SC(2) 5MD-D(2) 5MD-SC(2)
Page 8 Page 17 Page 20 Page 10 Page 12 Page 14
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2 diff. errors other
than hole overload
occurred at the same
time

OL-EMULSION-OTH(2D)

Manufacturer defect

One detonator of a

Use of 1 wrong

Manufacturer defect
of one detonator such
that time delay

of one surface
connector such that

1 detonator wrongly

Wrong design pl’f‘l \Eto one Sec‘t?r secnl)r ccnnecr:ed
i i which contains the wrongly to a surface
in time delay Sa":je time delay conngcytor of another surfac:e corresﬁonds to time de\day
etonator sector connector another one corresponds to
of 1 detonator another one
/\ 5.8,16,19,.. /\ 5,17,19,21,.. /T N\/\5.16,20.21,.. /T \/\5.10,16,19,..
5W-DETON-SC-5.1 W-SC-5.1 ‘ W-MD-DETON-5.1 ‘ ‘W—MD—SC—5.1 ‘

[LEX

Design error by Failure by RE and | | Wrong installation of SF fails to The sector contains | | Mis-connection of | |Failure by SF, BE and| | The sector contains | |Wrong installation of SF fails to Failure by SF, BE and
Blasting Engineer MD to detect and one detonator in detect & the same time delay one detonator to RSS to detectand | | the same time delay one surface detect & RSS to detect and
and failure of design| | correct design error another sector detonator surface connector of | | correct error during detonator connector correct error during
checkand correction correct error another sector final hookup check correct error || final hookup check

‘ WD-B-5.1 ‘ ‘ WD-R-5.1 ‘ ‘ HE-WS-5.1 ‘ ‘HE WS-R-5. 1‘ ‘ HE-WS-US-5.1.1 ‘ HE-W-DETON-SC-5.1 HEWDETONSCFHcst HEDETONSOUSS11‘ ‘ HE-WSC-5.1 ‘ ‘HE WSC- R51‘ ‘HE WSC-FHC- 51‘
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