i_ Investigation Catalyst Matrix

These slides show

= the main elements of an MES
iInvestigation matrix, and

= how building blocks created from
original incident source data are
organized to support development of an
explanatory description of the incident
process.
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) Title: BP-Amoco Accident Date: 2003:06:15 D Final EB D Inferrad EB . Required EB D Incomplete EB
Author: L Bannar e = estimate D Hypothesized EB I:] Temporary EB D Questionable EB . Disputed EB
T I T L E B OX "Actor | [2001:03:13 02:00:01:000... 02:35:50:000... 02:36:00:000... 02:36:00:200 [ 2001:03:13 02:36:00:400... 02:36:01:000... 02:59:01:000
Operator B

Operator B

User-entered
data and o
User'editable Operator A Operator A A

color legends

? near PCT end

Ao T

Maintenance Technician
Maintenance Tachnician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
PCT cover bolts b
PCT cover bolts @ p
suddenly broke ,) Questionable EB - did
(22in tension) cover strike workers 100?
(contact madical
7:30-1:30 around cover examiner)
N
PCT cover N
PCT cover PCT cover
blew off PCT ? | struck victims
explosvely | TTTTTTT =
PCT tank and ? end of PCT
Hot Plastic Mass b I
Hot Plastic Mass Hot Plastic Mass <C>
blew out of PCT struck victims
whan cover blaw off Jump Map

near PCT tank head ’ E
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Title: BP-Amoco Accident Date: 2003:06:15 |7| Final EB

TOO L BAR Author: L Benner 9= egimate E Hypothesized EB

@ .
D Inferred EB

D Temporary EB

Required EB

) Tl Incomplete EB
D Questionable EB

. Disputed EB

H Actor 2001:03:13 02:00:01:000...02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Wlth Short Operator B
Operator B
cuts to
functions
Operator A A o
Operator A
died
? near PCT end
T
Maintenance Technician - “ y e
Maintenance Technician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
PCT cover bolts —b
PCT cover bolts @ p
suddenly broke ?) Questionable EB - did
(22 in tension) cover strike workers 100?
(contact madical
7:30-1:30 around cover axaminar)
PCT cover i
PCT cover PCT cover
blew off PCT ¢ | struck victims
explosvely | TTTTTTT &
PCT tank end ? end of PCT

Hot Plastic Mass

i 3

I

Hot Plastic Mass
blew out of PCT

when cover blew off

Hot Plastic Mass

struck victims

near PCT tank head

Tool bar shortcuts have hints to describe their functions. Main features are templates for creating building blocks from source data, auto-sequencing BBs,
provisions for adding notes and tabs, and inspecting/editing BBs.
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Title: BP-Amoco Accident Date: 2003:06:15
e = astimate

Ty P —
al 5L @ X N
[ ] Fnales [] mterred EB

D Hypothesized EB I:‘ Temporary EB
) | 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200

i Required EB D Incomplete EB
D Questionable EB . Disputed EB
I 2001:03:13 02:36:00:400... 02:36:01:000... 02:59:01:000

VO m. B
perator Operator B
TIME BAR o
User-selected
display of date,

time, or data

2 in hospital
A o

Operator A
Operator A

died

and time ? near PCT end
Maintenance Technician - — Ao T
Maintenance Tachnician @ Maintenance Technician
removead 22 cover bolls died
from PCT tank end
PCT tank end ? near PCT end
PCT cover bolts b
PCT cover bolts @
suddenly broke ?) Questionable EB - did
(22 in tension) cover strike workars 100?
(contact madical
7:30-1:30 around cover examiner)
PCT cover N
PCT cover PCT cover
blaw off PCT struck victims
explosively | TTTTTTT
PCT tank end ? end of PCT

Hot Plastic Mass

S

I

Hot Plastic Mass
blew out of PCT

whan covar blaw off

Hot Plastic Mass <3>

struck victims

near PCT tank head

Jump Map

The Time Bar is the time coordinate for sequencing BBs are they become available for placement on the matrix.

User sets level of detail displayed.
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Title: P-Amoco Accident Date: 2003:06:15 D Final EB D Inferrad EB . Required EB D Incomplete EB
Author:\l Banner @ =estimate D Hypothesized EB I:] Temporary EB D Queastionable EB . Disputed EB
"Actor i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B
Operator B
died
? in hospital
Operator A A o
Operator A
died
? near PCT end
Maintenance Technician i
Maintenance Tachnician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
PCT cover bolts b
PCT cover bolts @ p
suddenly broke ,) Questionable EB - did
(22in tension) cover strike workers too?
(contact madical
7:30-1:30 around cover | examiner)
PCT cover N
PCT cover PCT cover
blew off PCT ? | struck victims
explosvely | TTTTTTT =
PCT tank and ? end of PCT
Hot Plastic Mass b I
Hot Plastic Mass Hot Plastic Mass <C>
blew out of PCT struck victims
whan cover blaw off Jump Map

near PCT tank head ’ E
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Title: BP-Amoco Accident Date: 2003:06:15 D Final E D Inferrad EB . Required EB D Incomplete EB

Author: L Banner @ =estimate D Hypothesized EB I:] Temporary EB D Queastionable EB . Disputed EB
"Actor i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B
Operator B
died
? in hospital
Operator A A 2
Operator A
died

? near PCT end

Ao T

Maintenance Technician
Maintenance Tachnician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
PCT cover bolts b
EXPLICIT ROWS e K>
. suddenly broke ,) Questionable EB - did
n i ?
for Sequencing | ¢ el
. :30-1:30 around cover examiner)
each EB relative — :
cover
PCT cover PCT cover
tO a” OtherS blew off PCT ? | struck victims
explosvely | TTTTTTT
PCT tank and ? end of PCT
Hot Plastic Mass b I
ﬁ Hot Plastic Mass Hot Plastic Mass <C>
blew out of PCT struck victims
whan cover blaw off L Jump Map

near PCT tank head ’ E
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Title: BP-Amoco Accident Date: 2003:06:15 |j Final EB D Inferrad EB . Required EB D Incomplete EB
Author: L Bannar @ = estimate D Hypothesized EB D Temporary EB ]:‘ Questionable EB . Disputed EB
vACIO! | [ 2001:03:13 02:00:01:000.. 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B Operator B
EVENT
? in hospital

BLOCKS i
arrayed -
sequentially
On an Maintenance Technician
expandable

matrix

? near PCT end

Ao /]
Maintenance Technician
died

Maintenance Technician
removad 22 cover bolls
from PCT tank end

PCT tank end
i
anly broke

? near PCT end

PCT cover bolts

e
?) Questionable EB - did
(22in tension) cover strike workers 100?
(contact madical
7:30-1:30 around cover | examiner)
PCT cover N
PCT cover PCT cover
blew off PCT ? | struck victims
explosvely | TTTTTTT =
PCT tank end ? end of PCT
Hot Plastic Mass b I
Hot Plastic Mass Hot Plastic Mass <i>
blew out of PCT struck victims
when cover blew off Jump Map
near PCT tank head ’ E

The event building blocks are arrayed on their actor coordinate along the Time Bar as they become available.
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Title: BP-Amoco Accident Date: 2003:06:15 D Final EB D Inferrad EB . Required EB D Incomplete EB
Author: L Bannar e = estimate D Hypothesized EB I:] Temporary EB D Questionable EB . Disputed EB
"Actor i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B
Operator B
died
? in hospital
Operator A A o
Operator A
died

? near PCT end

Ao T

Maintenance Technician

Maintenance Tachnician @ Maintenance Technician

ramoved 22 cover bolts died

from PCT tank and

PCT tank end ? near PCT end
PCT cover bolts ;B bea @

cover bolts
e
suddenly broke ,) Questionable EB - did L I N KS

cover strike workars 100?

(22 in tension)
(contact madical

Arrows showing

7:30-1:30 around cover | examiner)
—r i
e Rcover PCT cover PCT cover Co u p I ed I n te r-
PC ? | struck victims i i
ewonpct | q actions during
axplosivaly
PCT tank and 2 end of PCT accident process
Hot Pla b I
stic Mass
Hot Plastic Mass Hot Plastic Mass <C>
blew out of PCT struck victims
whan cover blaw off L Jump Map

near PCT tank head ’ E
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Title: BP-Amoco Accident

Author:

"Actor
Operator B

L Benner

Operator A

Maintenance Technician

PCT cover bolts

PCT cover

Hot Plastic Mass

? Ly
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Date: 2003:06:15 D Final EB D Inferred EB
@ = estimate

D Hypothesized EB I:] Temporary EB

. Required EB D Incomplete EB
D Questionable EB . Disputed EB

i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200

l 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000

Ao /T
Maintenance Technician @ Maintenance Technician
removad 22 cover bolls died
from PCT tank end
PCT tank end ? near PCT end
o
PCT cover bolts @

Operator B
died
? in hospital
A 2
Operator A
died

? near PCT end

suddenly broke

(22 in tension)

7:30-1:30 around cover

L examinar)

e
,) Questionable EB - did
cover strike workers 100?

(contact madical

DIAMONDS
Markers to show

N

PCT cover
blew off PCT
axplosivaly
PCT tank end

i 3

where problems
exist in process

PCT cover
? | struck victims

? end of PCT
I

Hot Plastic Mass
blew out of PCT

when cover blew off

Hot Plastic Mass

struck victims

near PCT tank head ’
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D Inferred EB

I:] Temporary EB
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Title: BP-Amoco Accident Date: 2003:06:15 D Final EB
@ =estimate D Hypothasized EB

. Required EB
D Questionable EB

D Incomplete EB

Author: L Bannar . Disputed EB

"Actor i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B
Operator B
died
? in hospital
Operator A A 2
Operator A
died

? near PCT end

Ao T

Maintenance Technician
Maintenance Technician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
i
Rl PCT cover bolts @ , 7 COM M E NTS
ddenly brok: %) Questionable EB - did . .
s o il Tab with question,
= > (contact madical
itk ol (__examinen note or alert about
LCliocyer PCT cover PCT cover E B O r I i n k
blew off PCT ? | struck victims
explosvely | TTTTTTT >
PCT tank and ? end of PCT

Hot Plastic Mass

i 3

I

Hot Plastic Mass
blew out of PCT

when cover blew off

struck victims

Hot Plastic Mass <C>

near PCT tank head
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Title: BP-Amoco Accident Date: 2003:06:15 D Final EB D Inferrad EB . Required EB D Incomplete EB
Author: L Bannar e = estimate D Hypothesized EB I:] Temporary EB D Questionable EB . Disputed EB
"Actor i ] 2001:03:13 02:00:01:000... 02:35:59:000... 02:36:00:000... 02:36:00:200 I 2001:03:13 02:36:00:400...02:36:01:000... 02:59:01:000
Operator B
Operator B
died
? in hospital
Operator A A o
Operator A
died

? near PCT end

Ao T

Maintenance Technician
Maintenance Tachnician @ Maintenance Technician
ramoved 22 cover bolts died
from PCT tank and
PCT tank end ? near PCT end
PCT cover bolts ;B bok @
cortan : JUMP MAP
suddenly broke ,) Questionable EB - did i i
cover strike workers 100?
¢ v navigation tool
:30-1:30 around cover
examinar)
\
- —= for large
cover
PCT cover PCT cover H
blew off PCT ? | struck victims matrlceS
explosvely | TTTTTTT >
PCT tank and ? end of PCT
Hot Plastic Mass b I
Hot Plastic Mass Hot Plastic Mass <C>
blew out of PCT struck victims
whan cover blaw off Jump Map
near PCT tank head ’ E

11




Initiation of MES Matrix

Title: BP Amoco accident Date: 2001:03:13 D Final EB D Inferrad EB . Required EB D Incomplete EB
Author: L Benner ~ = gstimate D Hypothesized EB Temporary EB l:‘ Questionable EB . Disputed EB
bActor 2001:03:13 | 2001:03:13... | 2001:03:13

Maintenance Tachnician
Maintenance Tachnician

died

? near axplosion

initial notification

2001:03:13 02:36:01:000 ~ F I RST
———
Operator A 4 -

Operator A

EBs

? near axplsion

initial notification
2001:03:13 02:36:01:000 ~

Operator B l/' '4 P :
! . perator B
s died
! s
. /
L
/ ’ ? in hospital
.
Nt initial notification
¢ s
iz 2001:03:13 02:59:00:000 ~
.
R -
Tank head cover ~ ,
Tank head cover
blaw off

while being removad

Amodel process area

initial notification
2001:03:13 02:36:00:000 ~




Building a Matrix

Twe:  BP-Amoco Accident Date: 2003:06:15 [7] Finaies

Author: L Benner

[Actor
Operator 8

= Apply logic

= Add new
EBs

Opoerator A

~ = astimate E\ Hypothesized E
2001:03:13 | 2001:03:13 | 2001:03:13 | 2001:03:13

D Inferred EB . Required EB r Incomplete EB

= Add links

=" Expose
uncertain
data

= Point to more
EBs needed

PCT cover bolts

PCT cover

Hot Plastic Mass

Maintenance Technician
removed 22 cover bolls
from PCT tank end

PCT tank end

2001:03:13 02:00:01:000 ~

——

PCT cover bolts
suddenly broke

(22 in tension)
7:30-1:30 around cover
20001-03-1-GA p30

B Temporary EB El Questionable EB . Disputed EB
2001:03:13... | 2001:03:13... | 2001:03:13
Operator B
died
? in hospital

20001-03-1-GA p30
2001:03:13 02:59:01:000 ~

A o

Operator A
died

? near PCT end
20001-03-1-GA p30
2001:03:13 02:36:01:000 ~
R Y 1
Maintenance Technician

died

? near PCT end

20001-03-1-GA p30
2001:03:13 02:36:01:000 ~

N
') Questionable EB - did
cover strike workers too?
(contact medical

2001:03:13 02:35:59:000 ~ examiner) /
—
PCT cover PCT cover
blew off PCT struck victims
axplosivaly ?
PCTiankend | 777777 > end of PCT
20001-03-1-GA p30 20001-03-1-GA p10
2001:03:13 02:36:00:000 ~ 2001:03:13 02:36:00:400 ~
B I
Hot Plastic Mass Hot Plastic Mass
blew out of PCT struck victims
when cover blew off
[~ [noar PCT tank hoad
20001-03-1-GA p30 20001-03-1-GA p30
2001:03:13 02:36:00:200 ~ 2001:03:13 02:36:00:400 ~
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Adding more EBs

Talo:  BP-Amoco Accidont Date: 2003:06:15 |: Final EB . Inforred £8 - Roquired EB |:] Incomplote EB
Author: L Benner ~ = estimate |:| Hypothesized EB . Temporary EB E Questionable EB . Disputed EB
lAﬂol‘ l 2001:03:13... I 2001:03:13 I 2001:03:13... 2001:03:13 [ 2001:03:13 | 2001.03:13 1 2001:03:13 2001:03:13... l 2001.03:13... I 2001:03:13
tor B
e Operator B
diod
? in hospital
20001-03-1-GA p30
2001:03:13 02:36:03:000 ~
e A
tor A
Opecaor Operator A
died

Maintenance Technician

cover bols

= Position gach new EB on its named row,
with left edge aligned under its time on
the expanding time bar.

Hot Plastic Mass.

What pressurzed intanor
of PCT?

? near PCT end
20001-03-1-GA p30
2001:03:13 02:36:02:000 ~

W pi ure cal for this Maintenance Technician
bolt removal sequence disd
? near PCT end

20001-03-1-GA p30
2001:03:13 02:36:02:000 ~

covar bolts
suddenly broke ® ouestonavis EB - data
(in tension) ditferent. Oxd cover strike

7
7:30-1:30 around cover WowE Lok Sonst

medical axamner)

20001-03-1-GA p30

2001:03:13 02:35:59:000 ~

PCT cover
blew off PCT
explosively
PCTtankend | =777
2000103-1-GA p30
2001:03:13 02:36:00:000 ~
¥ 7
__,,—-" Mot Plastic Mass Mot Plastic Mass
o blew out of PCT struck victims.
when cover blew off
[ [noar PCT tank head
2000103-1-GA p30 2000103-1-GA p10, p30
2001:03:13 02:36:00:002 ~ 2001:03:13 02:36:01:000 ~
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i . Quality assurance

= For Quality Assurance, confirm
> EB content
> Valid sequencing

> Necessary and Sufficient links and
iInputs to each EB

> Gaps filled or explainable
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