LEBENSLAUF

Name:
Geburtstag:

Geburtsort:

Schulbildung:

Wehrdienst:

Studium:

Berufspraxis:

Jorge-Ledn Posada-Velasquez

21.02.1973

Medellin, Kolumbien

1979 - 1984

1985 - 1990

1991

1992 - 1997

1995 - 1996

1996 — 1997

1998

1998 - 2001

Seit 2001

Grundschule (Primaria)
Colegio Benedictino Santa Maria (Medellin, Kolumbien)
Gymnasium (Secundaria)

Colegio Benedictino Santa Maria (Medellin, Kolumbien)

Puerto Berrio, Kolumbien

Maschinenbauingenieur (Ingeniero Mecanico)
EAFIT Universitat (Medellin, Kolumbien)

Best Academic Record (Honors)

Praktikum (6 Monate) - Kawasaki Heavy Industries
Nishi-Akashi, Japan

Mitglieder der CAD/CAM/CAE Forschungsgruppe
EAFIT Universitat (Medellin, Kolumbien)

DAAD Stipendium — Forschungsaufenthalt

Fraunhofer Institut Graphische Datenverarbeitung
Abteilung A2: Industrielle Anwendungen (Darmstadt)
Wissenschaftlicher Mitarbeiter

Fraunhofer Institut Graphische Datenverarbeitung
Abteilung A2: Industrielle Anwendungen (Darmstadt)
Wissenschaftlicher Direktor

VICOMTech Research Centre (San Sebastian, Spanien)






ANNEX I

IMPLEMENTED CONCEPTS AND RELATIONSHIPS
OF THE ISO-STEP 10303 AP-227 STANDARD
FOR THIS RESEARCH






plant and subplant must be homogenaus

lant
plari_id with respect to cateqgaries (functional or
= hsical plants
definition_coordinate_system|[ — —physkalparts) |
description
e o [ char]ged by
operators i in cantains.plant_id (FK) |
owners cormponert.plant_id (FK) —_—— —— — — — — — —
Iocation_and_orientation ([3ed by
o T = silasstedbyllasiies.
is realized as
lanned_physical_plant
idlsad as sub_plart fype |plantidfF®) o — — - — —
buildin cantainslis| lncated in
e ik satisfies requirements buiding_id
i ; ; ite_id (FK)
plart_id (FK) plant_id (FK) s Lsed as S
| J L J Iocation_and_orientation lsiateteiente fiame ol
sted_plant narme
o plant_id (FK) shape
ranufacturing_fine site_id (FK) is a reference frame for
plant_id (FK) - e D i e =
plart_site_location ’ .
plart_site_orient ation has located on it site_shape_representation
Z site_shape_representation_id
e "‘ = ? site_id (FK)
sl 1B 4 has glabal postion defined by
plart_id (FK) site o — ——fsconstrained by
site_id 35 shape detined by breakline
quirements far address
. coordinates
functional_plant_satisfaction ele\r_atmn :gz_is;z(ag}?)_representat|0n_|d )
functional_plart,plant_id (FK) enwr_unmema\_references -
planned_phsyical plant_id (FK) L e —— r- - - 1
narme
rientatinn faceted surface representation nint_and_line_representation
owhers site_id (FK) site_id (FK) .
P I — site_shape_representation_id (FK) site_shape_representation_id (FK) | defined byfdefines
] site_feature \ | |
progices siteid (FK) _
site_feature_id s composed of p is defined by/defines
location_and_onentation |  _ _ _ _ _ _ __ __ L o 1 L P
man_tnade_or_natural ste_id (FK)
rs;ape site_shape_representation_id (FK)
. pe
is made up of |
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plant_item_location

location_id
plant_iterm_id (FK)

location_and_orientation

plant_itern_weight
plant_itern_id (FK)
centre_of_gravity

pl

ant_itern

plant_iterr_id

is measured as having

weight_stale
weight_value

is located by
|
__________ B R e
[
[
" lpcaon_n_plant e I
— ®
location_id (FK) Iocation_ir_buildin location_in_site relative_itemn_Incation EXEARrEE RN
plant_item_id (FKJ | [ site_id (F ) site_id [FK) location_id (FK) name
building_id (F &) ” et S
ng_| location_id (FK) plant_item_id (FK)
location_id (F ) plant_iterm_id (FK) description

plant_itern_id (FKE]

site_shape_representation_id (FK)
site_id (FK)
height

scale

system

¥_axis delta x
x_axis_delta y
x_coordinate
y_coordinate
zone

plant_itern_instance
plant_iterm_id (FK)

description
narme

7
|

usage_type

plart_itern_id (FK)

G

Efinesis defined by

3 used as

piping_spoal

systern_space

piping_spool_number

reserved_space

[ plant_iterm_id (FK) ‘ [ plant_iterm_id (FK) ‘

H ‘ is spoolin

is assigned by

11 o 1
lanned sical_plant_iterm
plant_itern_id (FK)

[ e
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T prmTTaTy iamjlem in

—irs'pa'rg-p'lfmjlem in

required material_description

satisfiesfisIsansﬂed by + i (BB

description

spatially described by

plant_tern_collection

plant_iterm_id (FK)
location_and_orientation

itern_name
itern_version
rmodel_number

15 first tem in

_{ Jstructure_type

functional_design_wiew
plant_iterr_id (FK)

installed_physical_design_view
[ plart_iterr_id (FK)

serial_number

-

_______________________ I TR 151
i5 an element in
,,,,,,,,,,,,,,,,,,,,,, Em@%,,,,,,,,,ff,,J@%@LI
_______________________ - material_specification_selection
catalogue itern substitute

catalogue_id (FK)

Tssamfed by — T T T T T T T T
satisfies

material_specification_id
selection_id

description
required_or_aptional

e
material_specification_subset_reference
selection_id (FK)
subset_id

material_specification_id (FK)

is second|temn in

contping

catalogue_definition
catalogue_id
supplier_id (FK)
catalogue_name
catalogue_version

connected_collection
plant_tern_id (FK}

hierarchicalty_organized_collection

B
functignal_plant_item_satisfaction

‘ plant_iterr_id (FK)

| [ plart_itern_id (F K} |

A catalogue defintion will
contain only catalog_tems or
ratalog_connectors

defines materi
has material r

has a status o

plant_itern_intererence
plant_tem_id (FK)
interference_id

uirements defined

Bl requirements/
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plant_item_shape
shape_id

plant_itern_id (FK)

____________ 5 changed by
clash_detection_class

arigin
. lschangedby

plant_item_interference_status
plant_item_id (FK)
interference_id (FK)

is defingd using (J)
25385507
slatus -

\
P is changed by
f
‘ L) envelope_shape outline_shape detail_shape
_____________ ] shape_representafion shape_id (FK) shape_id (FK) shape_id (FK)
shape_id (FK) plant_itern_id (FK) plam itern_id (FK) | | plant_item id (FK)
plant_iterr_id (FK} | ‘ ‘ |
has intersecting geametry of
has zone of interference defined by
has shape defined by/
defines shape of
*************************** B . 7 Tsdefedby T T T T T T T
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changed_required_material_description
change_item_id (F K)
T T T T T T T T T T T T T T T T T T T Tehanged pland fem material_requirement_id (FK) J
change_itern_id (FK)
plant_itern_id (FK)

change]te m_id (FE)

plant_id (FK)

7 changed_sub_plani_refaflonship — T T T
[ thange_ttem_id [FK)

change_delta

- —® contains (FK) changed_plarned_physical_plant change from.change item_id (FK)
companent (FK) change_itern_id (FF) change_to.change_item_id (FK)
________________________ plant_id (F) ] \ |

change_itern_id (FK) changed sited_plant i changed fram

change_itern_id (FK)

plant_item_id (FK)
******** plant_iterm_id (FE) location_id (FK) — —@ plant_id (FK)

changs_itern

| S
shape_id (FK) is changed by siteJd (k) change_item_id
_____ Bl | creation_date
_____ _;______________________ description
changed_plant_tem_collection gﬁrl?g:?;:ce status
(change_item_id (FK) \ p =

| plant_item_id (FK) ‘ changed site

change_itern_id {F K)
site_id (FK)

changes!
15 changed

change
change_id
business_unit

change_reason
change_summary

changed plant_process_capability change,lldd(FtK) Era;;ct number
approval_date |

| change_item_id (FK) | aEErwe( revision

plant_process_capability_id (FK) approver_role title

plant_id (FK) -

is assigned b

changed_site feature
change_itern_id (FK)

is appmoved by

= site_id (FK)
site_feature_id (FK)
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plant_id (FK) 15 classfied by'c
plant_process_capability_id ®

production_capacity plant_systerm
production_type plant_systerm_id
plant_id (FK)

name
service_description

1
e
o
=
=

=]
=
@
]
o
o
=N

I3 sUp&er-systern.in
13 sub-systemin

L
plant_system_assembly design_project
subsystem. (plam _systerr_id.plant_id) (FK) description is performed in
nare
owner

|
|
|
supersystem. (plant_id,plant_systern_id) (FK) ‘ | design_projectid
|
|
|
|

famiby_defintion

[ piping_specification_id (FK) |
plant_terr_id {Fk)
farmity_classification_description

instrumentation_and_control_system
plant_system_id (FK)
plant_id (F K}

| type |

i3 composed of
ducting_system

plamf;ystemfid [FK)
plant_id (FK}

type

iping_specification
piping_specification_id

structural_system
plant_system_id (FK)
plant_id {FK)

name
owner
senice_description

electrical_system
plant_systerm_id (FK)
plant_id (FK)

system_voltage_designation
type

line_less_piping_systern
plant_systerm_id (FK)
plant_id (FK)

System
plant_system_id (FK)
plant_id (FK)
code
description

transpgrts material for/
defines| potential material

hwac_systemn
plant_systerm_id (FK)
plant_id (FK)
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N R 81 _ 8 |8 B
| I
15 composgd ofils part of |
lassities | f
| is assigned by }
l S b insulgedby ] e —— |
|
—_——— === g - - _
o snenn | | 15 supported
| supports
| support_usage
lant_item_type lant_iterm_id (FK :
| e plant_tem,_id (FF) —cefsiraing
pro gct desw. n a.ssw prent | detail_sheet_reference —_ constrais —
design_project_id (FK) function e
gl | — consdrams
— @ plant_tem_id (FK) ¥_neg.support_constraint_id [FK) ——
P | ¥_pos.support_constraint_id (FK) _umy@s_
| ¥_T_neq.support_constraint_id (FK) jp— —Consirains_
| %__pos.suppart_constrairt_ic (FK) g _Constains_
' L y_neg.support_canstrairt_id (FK) _constraing
f plant_itern_id (FK) y_pos.support_constraint_id (FK) cunsl}rains_
| y_I_neg.support_constraint_id (FK) *— TConstrains_
Py y_r_pos.suppart_constraint_id (FK) @ — canetraine—
insulation z_neg.suppnn_cnnstra_\m_?d [FK) — comstraifs—
Z_pos.support_constraint_id (FK) i
Z_1_neg.support_tonstraint_id {FK)
7_1_pos.sUppart_canstraint_id (FK) SRS

plant_tem_id (FK)
T instrumentation_and_cortrol_companent

size_designator | plant_itern_id (FK) |
fype | |

. J cable_suppor
slectrical_component hwac_ducting plant_itern_id (FK)

plant_tem_id (FK) catle_suppori_type

piping system compaonent
plant_itern_id (F k)
coating_reference

ducting_component
plant_iterm_id {FK)

o [
plant_item_id (FK) hyae_componert
structural_component _ plart_itern_id (FK)

equipment_Breaching
plant_iterm_id (FK)

is composed.off
is a componert in

heat_tracing_type
lining

|

. |
corrasion_allowance |
|

|

|
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e ey I L.
referencedis referenced by
I cantaing| |
| i5 classified bylclassifies o |
| plant_itern_connector |
has | plant_fem_comector.d) B e

| cannect_paint |

-— - - - - - -
| connectar_definition
| plant_item_comnector_jd (FK)
| ) T plart_tern_id (FK)
[ plant_iterr_connectar_occurrence connection_id (FK)

ERMIRN [ plant_ttern_connector_id (FK)

— plart_ttem_id (FK) 2‘N|

—_ — ; connector_defintion.connection_id (FK) :

R _|_Osuggurl constraints arientation function_type :

: : :::g =R 2l .I functional_connector i (e |

3 gap plant_item_connector_id (F K)
=K | plant_item_connector_id (FK) | kK |

W ) _Item_ _| plart_iter_id (FI)
|—<> restrained | plant_iterr_id (FK) |

B b | |

-—_— ; s atigfi tg fl
¢ l is functional re mremerﬂsforS e TEQUIETITENL T !

S e e sy | connects

line_plant_itern_connector
plant_item_connector_id (FK)
plant_tterm_id (FK)

L

functional_connector_oceurrence_satisfaction

plant_itern_id (FK)

functional.plant_tem_connector_id (FK)
physical.plant_tem_connector_id (FK)

| electrical_connector

structural_load_connector

line_plant_itern_branch_connectar
plant_tem_connector_id (FK)

-9 | plant_item_connector_id (FK) | | plant_iter_connector_id [FKﬂ

is changed by |type

| [ pe ]

{p\anute m_id (FE) } pressure_fit
\

plant_ttem_connector_id (FK) |

[
socket

plant_tern_connector_id (FK)

(Jend_engagemem_rype

buttwreld
plant_item_connector_id (FK)

end_preparation

I
threaded

ront_gap

plant_itern_connector_id (FK)
thread_engagement_depth
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catalogue_connector
catalogue_id (FK)

designation
narme

is used asfis defined as
is dafined byidefines

satisfies requirements for

is functional requirerments for 2

functiunaLcunnectUr:d'efinitiunfsaiisfactiun
functional_definition.plant_itern_connector_id {F K)
physical_definition.plant_item_connector_id (FK)

plant_itern_id (Ffz)
interference_id (FK)

element_id (FK)
shape_id (FK)

interference_colour

i5 the intersecting geormetry of

[ chaﬂged by

connector_flow_direction
connector_specifications
name

plant_tem_connector_id [FK)

]
iping_connector
plant_item_connector_id (FK) ﬁendjype franch_hale

|

\

| face_finish

[ flange_inside_diameter

‘ flange_outside_diameter
flange_thickness

| raised_face_diameter

‘ raised_face_height

| ring_bottorr_radius
ring_diameter

\ ring_width

|

plant_itern_cannectar_id (FK)

diarmeter

male_end
plant_itern_connector_id {FK)

L ]
reference_geometry
reference_geometry_id

name

 ——

is desopibed byf
providgs description of

P

[
shape representation_element_usage

element_id (FK)
shape_id (FK)
plant_itern_id (FK)

elernent_colour
lavyer

plovides a definition for

shape_interference_zone_usage
plant_tem_cannector_id (FK) plant_item_id (F K

depth
hub_inside_diameter

element_id (FK)

interference_id (FK)

hub_length
hub_outside_diameter

T defines a volume fo

r

shape_represantation_element

element_id
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| lp

change_life_cycle_stage_usage

s

************* plant_id (FK} -
changed_plant_iter_connector plant_systern_id (FK) date_of_adtivation
change_tem_id (FK) | date_of_cormpletion
i description
plant_iterm_connector_id (FK) |
has changes| assigned by
changed_reference_geomet
_ ischangedby J change ftem id (FK) change_life_cyele_stage
reference_geometry_id (FK) |
name
is predecepsorin
is succespor in
change_life_eyele_stage_sequence
plant_item_centreling L |
reference_geometry_id (FK)

changed_piping_spectication
change_itern_id (FK)

changed_piping_systern_line_segment_termination ‘
[ change_itern_id (FK)
changed_plant_itern_connection plant_id (F &) change_itern_id {FK)
|change tem_ id (FK) | termination_id (FK) —
= segment_id [FK) plart_tterr_id (FK)

[ connectizn_id (FK) | | piping_specification_id (FK) plant_id (FK)

T piping_systern_line_id {FK)
\

\

\

piping_specification_id (FK)

segment_id {FK)
piping_specification_id (FK)
piping_system_line_id {FK)
plant_system_id (FK)

plant_systern_id {Fk)
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5 made up af

TSI e TS I S 3 N A [ D Iy =
} | speciies components for |
\ ROl S5t e : transports material fo -~ | T T T T T T T Lo
[ plant_system_id (FK) | defines potential material ‘ !
piping_system_lina_id T I |
| |plantid(FE) | — — | | | ‘ |
[ | line_number | | |
[ | P_andl_reference fs changed by | ; ‘
\ | | | |
‘ is composed of l_____*___"________;;_‘ ______ B I
a0 : s T [ line_piping_system_companent_assignment |
piping_systern_line_segrent_terrmination  One termination is P P
plant_syster_id (FK) termmination_1 of the . ® ‘ plart_systern_id (FK) \
termination_id segrment and the ther piping_system_line_segment Sie%;ne;n_le?:i(ffc?tmn e |
segment id_(F k) is termination_2 o the plant_system_id (FK) Piping_spstem n id (E:K)) |
piping_specification_id (FK) segment. segment_id plgntgi_d)([FKj -
piping_system_line_id (FK) piping_specification_id (FK) | defines thie need for pl it item id (FIC ‘
planti_d[FK] - 5 piping_systerr_line_id (FK) plant femid (FI) |
flow, _directiun L L plantd k) ‘ —
line_end_location planit_tern_id (FK)
line_start_location coating_feference 1 - =

0

l
line_to_line_termination

1
lina_plant_itemn_termination

plant_system_id (FK)
termination_id (F )
segment_id (FK)
piping_specification_id (FK)
piping_system_line_id (FK)

plant_systerm_id (F K)
termination_id (FK)
seqment_id (FK)

piping_specification_id (FK)
piping_system_line_id (FK)

plant_id (FK) plant_id (FK)
| line_to_line_comnection_id (F K)J | ‘
2N ?

| line_branch_termination
plant_systern_id (FK)

| | fermination_id (FK)

| | segment_id (FK)

| piping_specification_id (FK)

|

|

|

piping_system_line_id (FK)
plant_id (FK)

corrosion_alowance
design_pressure
design_temperature
elevation
heat_tracing_type
line_size

e @
stream_design_case

ort needs for!
ial material

o
Treftmes s

defines poten

stream_design_id
stream_case_type

description
flow_rate
pressure

strearm_data_reference

requires

seqment_insulation
plant_systern_id (FK)
seqment_id (FK)
piping_specification_id {F K}
piping_systern_line_id (FK)
plant_id (FK)

is composgd of
boundaries

description
thickness

type
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i3 connected to

satisfies
has a sige described by !
describgs size of e
is connected to
L ) L )
Instinent ping size_deseription
;Ioa?trfill_tjﬁipic_l‘?FK) p\pmg_.3|ze_descr|pt|0n_|d
dimensional_standard

Instrument_type ovality_allowance

Sensor_type

signal_type

stream_interaction_type

______ definesfis defined by _____ ST |
|
,,,,,,,,,,,,,,,,,,,,, H+ -+ - ———— — — — T
e
schedule
‘ piping_size_description_id {FK) |
nominal_size
pipe_schedule
offline_instrument
T cantrol_loop_id (FK)

service_operating_case

stream_case_type (FK)
nperating_case_id
stream_design_id (FK)
plant_iterm_connector_id (F K)

duration

frequency

name
operating_pressure
operating_temperature

sUp

plant_item_id (FK)

orts

Fressure class

piping_size_description_id (F K) |

norrinal_size
pressure_rating

7

piping_connector_senice_characteristic

4

inside_and_thickness

plant_item_cannectar_id (FK) |

‘ piping_size_description_id {FK) |

design_pressure
design_temperature

Inside_diameter

‘ thickness
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outside_and_thickness

| piping_size_description_id (FK) |

outside_diameter

locked_orientation_connection
connection_id (FK)

electricty transference
connection_id (FK)

| R
| \ describes size off
| has a size described by
T
- \
is charnged b
__+ _______ IEROTON s ung s el v s e e e s e e e e e g b e
| | provides .
S e WA Y OO 7 T . I
4|
5 ; | paficipates in
| is detailed by LI
- _| _____________ | ‘ plart_item_cannection
| | | connection_id
| T | connection_comritrent_target
| | connection_material
| £ ] deseriptian
TIPS NP - o e e s s
|
| ‘ usage_type { }freedum_uf_mutmn
[ = =
||
| \
| \
O Y NSOV I
,,,,,,,,,,, ‘ flavible_connection fluid_transference Inad_transference
| connection_id (FK) connection_id (FK) connection_id (FK)
\
\
\
\
\

thickness

is tha ged“n'y___‘l‘ i
F |
I
|
|
I
I
|

plant_item_connection_occurrence
[ connection_id (FK) \

‘ satisfies requirements for
is functional requirements for

plant_iternjd(FK) e —— - — — — — —
connection_definition.connection_id [FK)

defines

SR L el T S T

is functional requirerments for

satisfies requirerments for

]
functional_connection_occurrence_satisfaction  functional_connection_definition_satisfaction

funetional_connection.cannection_id (FK)
physical_comection.connection_id (F K)

functional_connection_definition.connection_id (FK) ‘

physical_connection_definition.connection_id {FK)
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RSN TR TR TR R S e T R R R T TR TR R R
_____ o e e e e e e e e Cwaceene ne Ceeces e e e e e ol e e e e e e
I
|
|
|
|
e e g e e g o e s v gl e g s s e g e wee Wb g o e e e e g e g g e e g Ml e e e
l csg_element
| wire_and_surface_element shape_parameter b rep. element element_id (FK)
| elernent_id (F K) element_id (FK) element_id ()
| narre
| value
I
|
s | e a8 mi

surface cunje paint ‘
(element_id FK)| [ elementid FK)| [ elementid F )] block

—

trimmed_hlock
E
‘ _ trirmed_cone
hliife ling yeclor toms
(element_id K| element_id (FK) | e -
| | |
]
free form_curve olygan .
[ dement id (FK) | |pelz?nent_id ] e o reducing_forus e

element id (FKY | [element_id (FK) trirntmed_sphere  hernisphere lemert_id (FK)
| | | | element_jd (F¥ | | ®lement_id FK)

i e

o]

connection_definition

cannection_id (FK) ‘

“
I
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changed piping systemn_line
change_itern_id (FK)
plant_id (FK)
piping_systerm_line_id (FK)
plant_system_id (FK)

T plant_id (FK)
.- IS ER n segment_id {FK)
piping_specification_id (FK)

tube
element_id (FK)
e

eccentric_cone

element d (FK) || (otoment_id () |

trirnrred_pyramid
elerment_id (FK) | eccentric_pyramid

sreentric_cylinder  yipymed eylinder
element_id (FK)

element _id (FK)

I I I ‘
I | |
I | |
changed_line_to_line_connection
| | | h d_line_to_| 1
————————————————————— {[hange_itern_id (FK) ]
| | line_ta_line_connection_id (FK) I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 "
|
I
I
|
|
changed_line_plant_itern_branch_connection |
I clhangfe_rten;_ucl S:I(I : changed_line_branch_connection
I;I;ajmils;g;;n Iid (IFK) I Ichange_nem_n:l [F)
segment_id (FK) | plant_id {FK)
piping_specification_id (FK) | IJIanLSaIISIemcIIdFI(F)I(I
i piping_systerr_line_id (FK) HLHHEHL |

changed piping_systemn line_segment plant_1d (F) | s_eg_ment_m_(FK)_

[ change_ttem_id (FK) | plant_iterm_cannectar_id (FK) | | Piping specification jd (FK)
I piping_systern_line_id {FK)
|

piping_system_line_id (FK) | |
plant_systern_id (FK) | |
| I
| square_to_round |
I [ element id (FK) ]!
|
I | |
pyrarmid | I
solid_of_revalution setrusion [ |
| I
|
|
|
|
|
|
|
|

elemant_id (FI)

’
[
I
[
I
[
[
I
I
I
I
[
[
[
[
I
[
[

elermant_id (FK)

circular_ellipsoid

element_id (FK)

element _id (Fi)
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changed_line_plant_item_connection

| hange_itern_id (FK)

plant_iterm_id (FK)
plant_systam_id (FK)
termination_id (FK)

| segment_jd (FK)

piping_specification_id (FK)
piping_system_line_id [FK)
plart_id (FK)
plart_item_connectar_id (FK)
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\
[ N I
[ |
) | T T [T R T T N R T SR | RO R
N | ' R e e
N | ! |
N | ' \ .
N | ! |
‘ | | ‘ stream_phase
| onnected to | stream_design_id (FK)
conn l:tsl | | ‘ stream_case_type (FK)
[ | | ‘ constituent_mole_fraction
| | i connected to \ conslituents
| ‘ phase_density
: : branch from | i | | ‘ phase_fraction
| | | line_plant iterr:.cnnnelminn i bt ! : zﬁiglgecztger:‘;;?;‘
| | | I_t _t Td = line_plant_ttern_branch_connection temperature
ine_ta_line_connection | tpe?;ﬁgér?"h I(H(.{) ) plant_system_id (FK) viscosity
line_ta_line_cannection_id | Segmem_ld_(FK] ;ﬁjginmgengﬁleii(ﬂi?tmn i
| Piping.. specifi-atonzid EK) piping:syslemfline;id (FK)
| p|pmg__system_|me_|d(F K) plant_id (FK)
plamf!d (FK) " plant_item_cannector_id (FK)
| plant_item_connector_id (FK) lant_iterr_id (F K)
[ plant_itern_id (FK) HANE T
branch_sequence_id
| | 7 |
|
| has branches defined by
1 I
_ ] |
line_branch_connection

plant_id (FK)
plant_system_id (FK)
termination_id (F k)
segment_id (FK)

piping_specification_id (FK)
piping_systern_line_id (FK)

branch_sequence_id

T AT
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isused as

inline_instrument
plant_itern_id (Fk}
control_loop_id (FK)

A piping_companent may he a
family_definition anly if it is a
plart_itern_definition,

fittin
plant_iterm_id {FK)

specialty_item
process_ducting plant_iterm_id (FK)
plant_iterm_id (FK) type
—

plant_item_id (FK)

o

’—‘ \‘—\ ot 8

vahve plant_itern_id (FK)

plant_iterm_id (FK)
actuator_type

cormpressed_thickness
uncompressed_thickness

operation_mode
type

sie _Dend_| ipe
ght_pip plant_itern_id (F K] plant_tem_id (FK) i
Hert T number_of_segments wall_thinning_allowance
end_to_end_length radius i 2

sweep_angle

pipe_bend

centreline_radius
sweep_angle
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inline_equipment
plant_iterm_id (FK)

plant_item_id (FK)
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_______________________ S ANgS Yy v v e o e wer oo _wn e v e we e use sw o
- schangedby
1 1

e e e _puplishes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _

I
|
supplier
supplier_id
vendaor_narne
® equipment
equiprrent_trim | plant_item_id (FK]
plant_item_id (FK) requires characteristics
heat_fracing_type
insulation_speciication supplies
fype
is used as
location_type

supplier_d (FK)
plant_item_id (FK)

delivery_date
purchase_order_number
requisition_number
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fee

plant_iterm_id (FK) orifice_plate

centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
end_1_connector
end_2_connector
end_3_connector

thickness

union

plant_iterm_id (FK)

end_1_connectar
end_2_connectar
end_to_end_length
major_outside_diameter
minor_outside_diameter

plart_itern_id {FK)

beta_ratio
bore_diameter

outside_diameter

elbow

plant_iterm_id (FK)

centre_to_end_1_length
centre_to_end_2_length
certreline_radius
end_1_connector
end_2_connector
sweep_angle

tipe

spacer
plart_itern_id {FK}

outside_diameter
thickness

blank
plant_item_id (FK)

outside_diameter
thickness

pipe_closure
plant_itern_id (FK)

tap_or_plug

end_1_connector
height
shape_type {square, roundy

—

Y type_lateral
plan_item_id [FK)

plart_itern_id (FK}

end_1_connector
end_2_connector
end_to_end_length

Iateral
plant_item_id (FK)
branch_angle

tentre_to_end_1_length
centre_to_end_2_length

olet
plant_item_id (FK)

base_outside_diameter
branch_angle

end_1_connector
end_2_connector
length

centre_to_end_3_length
end_1_connector
end_2_connectar
end_3_connector

Cross

plant_itern_id (FK)

insert

reducer
swage

end_1_connectar
end_Z_connector
end 3 connector
end_4_connectar

centre_to_end_1_length
centre_to_end_2_length
centre_to_end_3_length
centre_to_end_4_length

lap_joint_stub_end
plant_item_id (FK)

end_1_connector
end_2_connector

length
stub_diameter
stub_thickness

plant_iterm_id (FK)
end_1_connector
end_2_connector
hub_through_length
hub_weld_point_diameter

plant_itern_id (FK)

end_1_connector
end_2_connector
end_to_end_length

plant_iterm_id (FK)

end_1_caonnector
end_2_connector
end_to_end_length

bushin
plant_term_id (FK)
end_1_connector

end_2_connector
end_to_end_length

eccentric_swage
plant_item_id (FK)

centreline_offset
flat_side_arientation

skirt_outside_diameter

plant_itern_id [FK)

end_1_connector
end_2_connector
end_to_end_length

eccentric_reducer
plant_iterm_id (FK)

centreline_offset
flat_side_oriertation

: angle
sectac.\e hh.m:l cergnreftufendjflength arifice_type neck_type

plant_item i (FKY | || | Rlant item_id (FK) cetre_to_end_2_kngth threaded flange
inside_diameter cerire_{o_end_3_kngth expander_flange lant_itern_id (FK
paddle__length certre_to_centre end_1_cannectar plant_itern id (FK) Hlind_flange weld_neck_flange BRI
paddle_width Inside.fing._diameter REL 2L — (plant_tem_id (FK)| | [plant_itemid (FK) |

= end_3 connector L J | J

orifice_flange

plant_itern_id (FK)
paddle_length Jacking_screw_orientation

plant_itern_id {FK}

plant_tern_id (FK)

plant_iterm_id (FK)

lap_joint flange
plant_item_id (FK)
| |

paddle_width 13p

socket weld flange  slip on flange
(plam_rtem_id (FK) plant_itern_id (FK)
[ stand_nff

N—

Mapped Classes from 1SO - STEP 10303 - AP227 (21/21)

21/21







ANNEX 11

QUESTIONNAIRES FOR USER TEST FEEDBACK






Evaluation form of interaction and task performance

(0 = useless or very difficult, 7 = useful or very easy)

1. User tools - Grade the following tools from 0 to 7

TOOL
11 Mouse movement, forward and backwards
12 Mouse movement, up and down
13 Mouse movement, rotation
14 Alternative mode (examiner)
15 Right button (Wire frame mode)
1.6 Right button (Points mode)
1.7 Button (Full Screen)
18 Movement wheels
1.9 Zoom factor (Camera)
1.10 Save/Recover, camera position
111 Model’s global perspective (fit)
112 Get close to an element (Seek)
1.13 Hierarchical view (Tree view)
1.14 Graphical environment selection
1.15 Selection and hierarchical view coordination.
1.16 Translation manipulator (Transform box)
1.17 Rotation manipulator (Center ball)
1.18 Element data (Part data)
1.19 Standard file options
1.20 Measuring tool (Measure)
121 Parts family catalog

2. A design error will be shown, you are asked to find it.

2.1. How do you qualify the ease to find the design error showed?

2.2. Mark the time you used (mm.ss).

2.3. Do you think that visual inspection if useful in order to find such problems?
3. Use the walk model to move to the four corners of the model

3.1. How do you grade the ease of navigation?

3.2. Mark the time you used (mm.ss)

4. You will be shown an element, search it in the model and select it (take into account that several
instances of the same element can be in the model, just select one of them)

4.1. How do you grade the ease of finding the element?

4.2. Mark the time you used (mm.ss).
5. User Interface

5.1 Do you consider that in the user interface the language is an important thing?
6. Windows Paradigm

6.1. Do you think that for the user interface the Windows paradigm is followed?



Evaluation form of semantic symbols and semantic factors

(0 = useless or very difficult, 7 = useful or very easy)

7. Use the Walk mode to navigate the model.
7.1. How do you grade the ease of movement?

7.2. How do you grade the quality of the elements contained in the model?

8. Open the indicated model.
8.1 How do you grade the ease of movement?

8.2. How do you grade the quality of the elements contained in the model?

9. Mention at least 5 engineering elements that you can identify in the model.

10. Do you notice any change in the model?
10.1. Which changes do you notice?
10.2 Please grade the changes

11. Are you able to identify valves in the model?

11.1. How do you compare the experience of navigation and element identification between

the two models?

12. (With a previous explanation of the semantic and aesthetic factors) grade each one form 0 to 7

in the following table.

Aesthetic Factor

Elements in the model Valve Elbow Flange
Without compression

Semantically compressed

Semantic Factor

Elements model Valve Elbow Flange

Without compression

Semantically compressed




