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Abstract

A major responsibility of architecting and integration is ensuring that desired
dynamic behavior and desired qualities emerge from the interaction of compo-
nents within the systems, between systems, and between the users and
environment of the systems. A challenge is that organizational attention tends to
be on the parts structure, which is determining organization, logistics, manufac-
turing, and servicing. At the same time, many developers lack the competence to
capture dynamic behavior and the way qualities emerge.
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From parts to qualities
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Example of a technical budget, overlay (positioning accuracy)
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Overview of Visualizations of Dynamic Behavior
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Example Functional Model of Information Flow
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”Cartoon” Workflow
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Workflow as Functional Model

rig

vessel or

platform

assembly, 

functional test

run

EDP/LRP

run risers

hook up SFT 

and TF

hook up coil 

tubing and 

wireline BOP
EDP

LRP

riser

XT

well

TF

SFT

wireline

coil tubing BOP

well 

head

WOCS

system function 

and connection 

seal test

run coil tubing 

and wireline

retrieve coil 

tubing and 

wireline BOP

retrieve SFT and 

TF

retrieve risers

retrieve

EDP/LRP

perform 

workover 

operations

move above well
move away from 

well

disassembly

3

2

1

4

5

7

6

unhook coil 

tubing and 

wireline BOP

12

11

10

9

7

8

ROV assisted 

connect

ROV assisted 

disconnect

SoS Visualizing Dynamic Behavior
8 Gerrit Muller

version: 0
July 3, 2023

SSMEtypicalWorkoverOperation



Workflow as Timeline

ru
n

 E
D

P
/L

R
P

h
o

o
k
 u

p
 c

o
ile

d
 t
u

b
in

g
/w

ir
e

lin
e

fu
n

c
ti
o

n
 a

n
d

 s
e

a
l 
te

s
t

ru
n

 c
o

ile
d

 t
u

b
in

g
/w

ir
e

lin
e

a
s
s
e

m
b

ly
 a

n
d

 t
e

s
t

ru
n

 r
is

e
rs

re
tr

ie
v
e

 c
o

ile
d

 t
u

b
in

g
/w

ir
e

lin
e

h
o

o
k
 u

p
 S

F
T

 a
n

d
 T

F

re
tr

ie
v
e
 S

F
T

 a
n

d
 T

F

re
tr

ie
v
e

 r
is

e
rs

re
tr

ie
v
e

 E
D

P
/L

R
P

actual workover operation

48 hrs

24 48 72 96

hours

d
is

a
s
s
e

m
b

ly

assumptions:

running and retrieving risers: 50m/hr

running and retrieving coiled tubing/wireline: 100m/hr

depth: 300m

preparation 36 hrs finishing 27 hrs

stop production
resume

production
deferred operation 62 hrs

m
o

v
e

 a
b

o
v
e

 w
e

ll

m
o

v
e

 a
w

a
y
 f
ro

m
 w

e
ll

R
O

V
 a

s
s
is

te
d

 c
o

n
n

e
c
t

SoS Visualizing Dynamic Behavior
9 Gerrit Muller

version: 0
July 3, 2023

SSMEtypicalWorkoverOperationTimeline



Swimming Lane Example
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Combining physical, dynamic behavior, and qualities

disruption workflow
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Emergency Disconnect System

State diagram Timeline

Information Flow diagram
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Example Cycle Time Power Generators
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Example Timeline Power Demand
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Conclusions

Our case studies identified common challenges associated with 

integrating independent systems:

· Understand the impact on the workflow (how to handle) and the 

impact on time and cost with workflow disruptions.

· Compare impact on installation sequence and means for various 

concepts.

· Evaluate obstacles in information flow in emergency systems that 

interact with human beings.

· Understand technical constraints in existing technologies when 

interfacing new technologies.

SoS Visualizing Dynamic Behavior
15 Gerrit Muller

version: 0
July 3, 2023

SVDBconclusions


