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Abstract

This is a collection of examples of architecture, application, business, life cycle,
quality, and design overviews.
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Example A3 "Transit to Operation”

[ A3 Models
1
v

I Validation I I Architecture
| Vessel Mode Function |

A3 A3 A3

Voyage Transit to Transit to

Overview i Operation

L0 L1 L2

Function Goal
Safe and efficient transition from
Transit Mode to Operation Mode

Model Goal

Validate the operation of going
from Transit Mode to "Load
Container” Mode/Operation Mode.

Considerations

There will exist many types of operations. This model only
covers one specific example to illustrate work flow and user
interface

Abbrevations

* MFOS - Multi Function Opareator Station

* CL - Checklist

* Vessel Mode — Various system setups lailored for the wanted vessel
operation,

* OS Role - Describes the task that can be performed at that OS. An OS can be
able to take differant roles

* OS Layout - The OS layout is a predefined setup of elements on the display(s).
Views, Panes etc.

L/
[ ]

A3 Operation Load Containers
- Transit to Operation - L2 - V1

Legend

O = Mode

Author: Martin K / Kristian F
Version: 1.0

Version Comment: Updated afte
advicing with SR, Amund, SB
Last Update: 18.02.2011

= QOperation Flow Block
(w. ID)

Scope: Transit - Operation
Status: Approved Version 1.0

System of Interest

Operation: Load/Transport Containers

Operation flow

Focus: 3 Transit Mode — 4/5 Operation Mode

Rig Crane Operator  Rig Bridge

4.3 Aft.
manning (DP- —
Operations)
" 4.7 View
4.4 Take 4.5 View DP, 46JS Station
Command (—={ Thruster, —# e Keeping
on Aft. OS Gain, Alarms ShiluayAlimms —|
L 4.8 4.9 Activate 4.9+
Waypoint —m Fanbeam/ Operati
Manuever Radius on

Arrival/time (3.1) - Position (3.1 / 4 6)
Crane On/Off-load (4.10) (Send CL)

Communication plan

(FWo)
NAV 05 | | AISECDIS |
-

Operators looking aft
Overview of der:v

Crane On/Off
-load (4.10)

. from: Kristian Frgvold, Applying A3 reports for early validation and optimization of stakeholder communication in_

Engine Control Room (ECR)

[ KChiefos 1 | [ K-Chief0S 2 |
Machines

(Thrusters (3.5)

Chief

development projects, INCOSE 2017 in Adelaide, Australia http://gaudisite.nl/INCOSE2017_Frovold_A3.pdf
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1.3.1.(1) Installation single vessel

V.1.1

2015.12.11

Introduction

The purpose of this A3 is
to show how the first time
installation process is
purposed to be done
functionality wise. It is a
work in progress and is
being worked on be
several stakeholders with

Installing receptor

Connection to test support buoy

©

e

©) | @
,4‘1' ‘1 0 - — —
\) o T

offshore installation

pre-installation

experience.

Installation of WEC system

@
e

Workflow

Cable lowers the
receptor into he water.

Receptor is lowered by
cable down to existing
GBA and attached to
existing lifting ears.

WEC Installation

@
="

3 Export cable (red) is

rolled out on the 41 o 4.4 Reconnect to the
:ploy monitoring - Zoomed in on the installation of WEC sequence
Jice. Attach crane messenger line and let @ @
p fe- ble on ves_?e, to the WEC float freely A < 4 o\ m O re
. . nessenger line. 1§ o b o Qi ——
installation & vt e | (S ' : i
line mooring away and ~ etal
ve messenger line the mooring connector ¢ /J{,
WO r kfl OW ring closer to WEC follows due to the /0 m -
oring until the seal tension.
connector surfaces. @ @
6 Joined cable are \H
lowered by vessel cable 4.6  Vessellets go of N= i -
to seabed. 4.3 Put down the messenger line. WEC wv —— - — ———o
messenger line uprights and is 3 =
7 Umbilical cable is tested mooring. Lift up seal energized and pulls
before vessel is leaving. connector. Switch seal down to equilibrium J L
connector with mooring level. | - -
1 Transport WEC to dock connector.
on trailer. Connect
manarino line tn vaceal T
Timelines L J
there will be a timeline model illustrating the time consumption of the different processes in the installation sequence. One

WEC
Installation
workflow

4 WECis brought along
side of service vessel
and ready for
installation.

5 Installation of WEC
completed and service
vessels return to the
harbor

e overview of the process and one zoomed in on the actual sequence illustrated in 4.1 to 4.6

timelines
(not available yet)

from: A reflection on the use of A3 architecture overview in designing Wave Energy Converters
E.F. Aune, H. Lind, and G. Muller, SOSE 2016 https://gaudisite.nl/SoSE2016_Aune_etAl_SEMA.pdf

physical view
[ connector seal | ‘ messenger line

(Test service buoy)

Crane/winch
+ cable

Step 1: Can the receotor be lifted bv the dummv plug?
(li

Re concerns

th

th _

Step 4: How does the crane get connected to electrical
connection point have lifting ears.

Step 5: How are the two cables connected: manually,
Step 6: How is the electrical

attached to the seabed?

St

* pre-installation
connection point without an ROV and will the electrical
tool?

Step 7: What if cable is not working?

connection points

C

St the boat?

St Concerns «ed safely and
cc and truck will
te

St WEC g, how much
fo 1e attachment
wl aull the buoy

© Installation ieme

br snaps? Should
modules be free to move or locked?

Step 4: Collision with vessel can crack buoy shell
(caused by waves, etc.)?

Step 4.1: what happens if messenger line is stuck
(some mechanism to prevent damage)?
Step 4.2: How is seal connector released?
Step 4.3: Switching messenger line
connectors done manually?

Step 4.4: How is the connector guided into the
receptor?

Step 4.5: Is there a risk that the mooring connector is
not placed correctly in the receptor, and if so will there
be a risk that the WEC uprights before the mooring
connector is correctly placed in the receptor.

Length of mooring line is crucial for getting at
equilibrium level at the right tide, etc.

Step 5: How is it tested that the WEC is correctly
installed.

between

Monitoring
device

Power umbilical

Messenger line

Unss lanavrninea nainke

key learning ~
points

Here ity
installat




Workover operation; architecture overview

This A3 based on the work of SEMA participants: Martin Moberg®, Tormod Strand®, Vazgen Karlsen', and Damien Wee',

and the master project paper by Dag Jostein Klever'. ?Aker Solutions, ' FMC Technologies

version 2.2 Gerrit Muller

workover

workflow

assembly,
functional test

run
EDP/LRP

hook up SFT and
TF

move above well

ofi\=

@rig

workover workflow

N

retract wireline

ROV aceicted

‘ Al A vnhiae ‘

abstract workflow
C dynamic behavior

retrieve
EDP/LRP

disassembly

relations
via numbers

what if ...
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WOCS SFT W o T T = T T T SFT [|WOCS) WOCS|

S workflow as “cartoon” — " —
EDP EDP 1 1 0P EDP
dynamic behavior =
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physical model rig
2O
|1| |JL| tension frame connects
TF el
e LS R voc i s lvcce riser to rig tension system wireline
j peselcy eselof j coil tubing BOP
provides well control
rser riser riser surface flow tree
provides well control SFT WOCS work over control system
— - - - monitoring and control
4 0P | vessel or ‘ ‘ of subsea installation
IE%

physical model

|

‘ deferred operation per

-4———preparation 36 hrs———m

<—finishing 27 hrs—p || |Production delay

guantification . «esms

0.2

0.3 MNoK/day

in workflow
run coil tubing and . .
wireline move above well d I t- AmEling p a rts
. . ISruption ,
perform workover [~ reconnect EDP v a - = - — 3 ué % ‘ ‘ L onefor bgspeergﬁgnvehlde
operations o <3 g s22 o= = = emergency disconnect package f :
I Il S & ¢ =32 = 5 5% X ; . ROV | one for operation
control t&p wel =k 5 3 g S 8 s provides disconnect function | EDP
retrieve coll ¥ E (( £ lower riser package
and wireline B open valves | | ‘ | | () () | | | | | LRP provides well control function
= 7c D) Xmas tree
Lo | | i XT
unhook coil tubing run wireline [ 1 oy 1 " ‘ provides well control '
and wireline BOP . hours: > structgr_al a_nd pressure-
8 | containing interface
o [ [EIATIONS —r
i workover timeline | e
- ) assumptions: =
= £ =
move away from I @ © |[ru . . = .
well Vi a CO 0 I’S $ 5 |, t| m e I in e - N 0-order workover cost estimate
T O E 2
i _— D g d S g @ 5 workover cost per dav [ assumed cast (MNaKY il woriewar dration I ~etimated duration (hours)
retrieve SFT and s & = ) - 3 . pn . = o X > : i
= S5 m e S = g n 3 B _g platform, rig . production loss
> 4 @ =
23 % B E uantirication | t estimat
228 s fiNE ( S 8 3oh || cwomn cost estimate :
o w = X O>x TGRS SO 2 29
) ) = S - > = = = ®© crew 48
1) n £ S 2 203 £ o = s 5 ¢ e
retrieve risers £ S5 5 o gzl 3 v £ 2 2 o35 total

ongoing cost operation
ion |l , . —| resume
stop production i deferred operation 62 hrs | production total
| I | I | | I I
24 48 72 96

—hours——m»

cost = cc>S1:workover/day * tworkover + COStdeferred op./day * tdeferred op.
~=23*5.6 +0.3*2.6 ~=14 MNoK / workover




Project Overview Metal Printer

Project overview Metal Printer R2

version 2.0. January 22, 2023
author: Gerrit Muller

Project Goals

support production of node 1C
process development Q2 2022
volume production Q2 2023
30,000 W/m
95%

productivity
yield

Key Performance Parameters
min. line width 100 nm

overlay 30 nm
throughput 100 WPH
MTBF 2000 hr
wafer size 300 mm
power 5 kW
clean room class C

floor vibration class D

system context

process

new sputter

power +10%
new cooling

\

/

[

back-en;zf factory

logistics &
automation

advariced
progess

cgntrol

( computing & )

networking

 infrastructure |

mask —

AN

flnetaon]

PN

¢

L yetal

nter

wafer fab
(front end) wafer
with

ICs
power, chemicals
consumables, waste

climate
. infrastructure |

:

ICs

system of interest

new align faster more
power +10% | |[new clamp accurate
clean
master
f prefill clean prealign
metal wafer
%rinter
., O 2
© o robot
master wafer wafer fi
FOUP FOUP FOUP P

project master plan

Spec Design Design Design 1% R&D SAT start volume customer
freeze Review 1 Review 2 Review 3 shipment full spec shipments 24*7 use
Q1 Q2 Q3 QL | Q2 | Q3 | Q4 Q1
2022 2023

2024

changing enabling systems
conditioned transport
calibration wafers
calibration metrology
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Metal Printer: 3 Levels of SyStemS 0N 1 A3 (all numbers have been removed for competitive sensitivity) cTeametaiPrinteras

1 | r
GG ' tem and supersystem
T back-end factory F T I wafer —— . f d Gerrit Muller scope  sys persy.
1. inspection imi
P hyS I Cal logistics & advanced ( corr:vi\nlgtil?g& ) u n Ctl O n a mspect Q u antl I e t d t 21 t 3 2010 status pre“mlnary draft
" rocess ne rking
automation FIEEE ‘inﬁas"uclu?e/ E 2. seed sputter update ugust s,
AN AN -
L L L1 3 metal print t D ment m _in rm ,' n
mask — rw ocument meta-informatio
I: a b =-=-= 4. seed etch 1
%) te UEIRL . pattern
(\;vafer fa(lja) ‘ metal dual layer only pattern quality — resolution
ront en ‘Wafer : — spin coated
printer ICs I F1 1 E1] | 5. coatidevelop dielectri 3.4 contamination
with poymer coafidenelop deteetries [ aceuracy overlay S el
ICs S m=.=‘ 6. exposure or CMP for polymer vias | 1.2 design enabling i
power, chemicals chemicals REX WYAICT e.g. CD, separation —’X-Section control —’ uptime ‘ partial graph
consumables, waste ~_climate - many nodes
| infrastructure | ‘7, E-test ‘ early delivery and connections
Vs —’ reliability %—’ high MTBF ‘ are not shown
I ducti
back-end factory: systems and process model process steps  throughput YOUME PIOCLETEn
cost per Iayer _—’ throughput ‘ —‘ system cost ‘
clean i ;
' tional lect
master clean wafer : ------- 3 : ------- H —4 integral costs F—' opecl;?slt(;na ‘ Z:g;l;g&vrver
. . -t == ! L= i elyte
prefill clean prealign robot - i environmental —{ consumables |—N2, air
metal wafer L impact ‘ waste disposal water, air, ...
%rinter prealign
QO \% C o ” eEan customer key drivers
master
o0 ™o - prefil min. line width aam wafer size 200, 300 mm
overlay b um power x kW
master wafer wafer i ptint [T throughput ¢ WPH clean room class
FOUP FOUP FOUP P MTBF d hr floor vibration class
I I I
0 100b 200b
metal printin Il . . .
L I G metal printing time-line key performance parameters
metal printing cell: systems and performance model Customer key-drivers and Key Performance Parameters
k Fin I ‘D covers and ‘ 1. Close doors f
g s i conel . hatches tprint - tp,prepare+ tp,align v tchamber(thICkneSS) i tp,finalize
bl || et (Dzusa
chamber () : (9vision @ et ‘ 2. Align t. _
A align t =t +t -
2 prepare close doors move to proximity
optics MsCO0] — tilati L
bottom chuck@ stage I imgc 1 | i @ v?rlf:,:,en ‘ 3. Move to proximity
— + t
Fluidic electronics R granite contamination ‘ t ‘ tflnallze tmove to unload open doors
subsystem infrastructure x,y,0 stage e @ evacuation S (FIOEEES chamber
— sensors
@ meafsurement 5. Move substrate unloading position t C *th k
rame L= + ICKNEeSS
P r| n te r machinle 6. Open doors print p,overhead transfer
.@ control AR " . -
note: original diagram was annotated with actual performance figures
proces: [¢] g p g
power @ “remote” for confidentiality reasons these numbers have been removed
supply electronics rack
i i ; ; integrating metal printer _ _
metal printer k si metal printer front si 7
etal printer back side etal printer front side subsystems functional flow formula print cycle time

metal printer subsystems

metal printer subsystems, functions, and cycle time model




Metal Printer Alignment

Author: Gerrit Muller

AAMBSEalignmentA3 Version 0, April 11, 2023

KPPs

alignment algorithm

overlay 1pum KX |, bottom
taiign 10s |; top center I;
. | substrate
tcalibrate 5 min. Ay \
top
Search field 20 * 20 mm bon::lllr— cente®®
q mas :
marker field 1 mm right camera
left camera
workflow
requires microscopes to be P and Py corrected
1. move minOSCOpeS to markers assumes marker posit]on chuck chuck chuck -—It_TOp chuck
to be known coarsely
2. focus master by lens movement i wafer wafer wafer wafer
and markers to be within bottom
3. focus substrate by lens movement microscope FOV © © © © o ¢ © ¢ P ©
& & & & g ] acquire image 8 g
4. acquire images @ ? b @ 3 b b @
° ° ° ° ° ° ° °
i S S S S S S S S
5. find markers £ £ € E E ¢ E ¢ search marker € £
6. compute marker centers [ master | [ master | [ master | determine center [ master |
7. compute wafer centers and 0 stage
stage stage stage compute dx, dy \:74»
8. move master Ax,Ay,e .
loading
9. repeat 4..8 to verify alignment calibration move microscopes focus determine dx, dy move master
10. remove microscopes

alignment challenge

1% order
ZuBa move imperfect

Microscope not perfectly vertical

wafer

vertical move causes some
translation and rotation
causing

(dX,dY)ett (dx,dy)rignt

“Lmicrg,
SCope 7.
microscope
<7h

imperfect vertical axis
causes dx, dy offsets

dx= @, *h

physical diagram

pixel resolution

versus

maximum Field of View
read-out and processing time

measurement accuracy

determines

required resolution g
§ optical resolution
g magnification
IS

displacement
|30|:i [\ determines
“ + wafer required Field of View




H eat StOrage Base Case Scenario

Author: Gerrit Muller, contributions from many Best Duurzaam volunteers

BDSTA3baseCase Version 0.1, October 22, 2019

context historic data ! functional model
} battery | E..
e 80 hOUSE‘S, Oldy Iarge, barely InSU|a'[ed year'y energy Consumpt|on t A ‘ grid
N [}
* country side per large old_house E convert light I%f".'a_r_ A V_Ee'ec"'c'z use electricity k> Lo
envisioned future: Eelectricity past = 3550 KWh sun into electricity :EtankHP EEhouser y electricity
o 3 A 4 v
e large storage tank Vigas heating = 3636 M Wiankhp Wheat Wheating
v — 288 m? Wair <»| heat water > store T(m) » heat water » heathouse M Lpeating
e heated during summer gas hot water = 266 M 7
i i Caas = 9 KWh/m?® Tground
* used during winter L Lstore W > use hot water > Lot water
e low temperature heat network to Csolar = 0,913 KWh/W ek hot water
houses capacity factor = 11%
https://www.linkedin.com/pulse/waarom-we-
e solar panels for electricity and heating S O B
schneider/
energy system in formulas base case scenario
| ! g _
| battery || nﬂggti on control Eetecticity = Eclectricy past 80 * 74 m” solar panels| tank: 65 * 65 *20m° | | COPunuip = 3.5 Nhouses = 80
l A i ‘ Wheating = Vgas heating * Cgas giSky/h/n]]_*l 6 2019 TSEI?)‘:ISQV:\L/;E]OC COPhouseHP =8
P B > P, .om, =k
Whot water — Vgas hot water * Cgas R ~=33 rT'l2 OC /W
> houses in=14°
solar panels > Esolar = Wheak * Caolar $mln -jéi 0%
: : el. consumers _ e —
SR SR 0 Wheat = (Wheating + Wi - E
b T " eg.light host = (Whaaing * Whotwerm) = Evcusete Ein Eout 1811 5
' : Enousertp = (Wheating + Whot water) / COPhousetip from air 0SS
: ’ i <t rid in 207 hot ta
; E heatmg EtankHP = Esolar + Egrid_ Eelectricity_ EhouseHP a/inter 196 WtankHP waterp
: Eqiq = €nergy in winter when solar is too
—>| heat pumpank hot tap water IO%/r\II heat pump /
L % g WtankHP = EtankHP * COPtankHP
B t'q Letore = Sian.cec A * hmontn * AT / R r24
storage tank »| heat puMpPhouse store =  jan..dec month
7 R=d/A~=d/0.03; honin =720 hrs hoat paps
_ AT = T(month) — Tgrouna rank 2536 2618 heating
deS|gn parameters
Letectricity = Eelecticity: Lheating = Wheating heat pumps
solar panels storage tank Ebpattery L =W,
hot water — hot water
Wheak h b, I Weak solar
npanels orA Tminy Tmax 1166
orientation — Etank . h
— Esolar Ginsulation )\insulation Eheating 353 house
— Ejoss Enot tap water eat pumps
heat pumpiank COPhreat pump house Wout
source Nhouses
Wpeak
COPtank
284 | electricity all energy numbers in MWh




