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Game Portal

View All Site Content
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= Team Members

= Year Scenario
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= Attribute List

= Frequently Asked
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= Team Structure
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= Run Scenario :
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Ensure for all stakeholders:
* Return on Investment

» Asset Integrity

« Overall Profitability

By:

» Shared Vision

» Team Work

« System Analysis
* Decision Making

Initiators & Partners. F-9
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Wind Farm Name :‘Cash Flow Farm’
: @ North Sea
: Netherlands
: Operational
70 x 3 MW WT’s

Location

DGAME Simulation Environment

Dynamic Gathering Asset Mgt Enhancement

rfﬁ‘;\"‘tn
o & Country
A !g [ Status
o i Installed Power
L& Distance to shore : 30 NM (55 km)
£ :
F 3 Participators : - Asset Control Team
__ &L AN (as LCM Team) - Asset Management Team
4 -0 S s - Asset Services Team
. Game Activities - select a Year Scenario
U - push O&M execution button
o - analyze (Team) Results
“ | - select new Year Scenario
:ﬂ , .4-1. = etC.
Operation & Maintenance Lifecycle Periods for Gaming Life Extension
1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15 |16 |17 |18 (19 | 20 | 21 | 22 | 23
A game ends after 20 year scenario’s or by play time (e.g. 30 or 60 min.)
1 ™
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Expert Teams to

Play the Game / LCM Team \

ASSET CONTROITop ~ ACT Info Page
- Return On Investment Ef‘> AO
ACT Game Score:

* % ROI average minus

% Shared Value shortcomings ’ AMT Info Page
ASSET MANAGEMENT TEAM AD AM f
Prime Focus: l AST Info Page
» System Cost-Effectiveness Efl>
AMT Game Score:
* Final SCE % (100% is baseline) ME SC KEY TO SYMBOLS
minus the % of all Shared Values AO = Asset Owner/Operator

shortcomings AD = Asset Design Authority (QA)

| AM = Asset Manager
ASSET SERVICES TEAM / ME = Maintenance Engineer

Prime Focus: SC = Service Coordinator
» Service Profitability 4 / S SW ST = Service Technician
AST Game Score: ,, _ SW = Service Workforce
* % Service Revenues over Baseline /

minus the % of all Shared Values

shortcomings

Shared Value: Average % of all 3 Expert Teams (joint successes/shortcomings)
Overall Game Score: Average of all Scores (SV+ACT+AMT+AST)/4
Mutual Aim: Avoiding a Shared Value < 100%!
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Play the Game

l o — - -
4 . .
/ Check last year Check asset specific Compare to
Start of year _
results \_,_ data axpectations
A
I
r = . . . T
f" Discuss chosen Discuss what
: o : Analyze expected
| Run year scenario scenario with other scenaria would best trends
M teams fit situation
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Cost/Performance Reports
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Game l‘or(d Asset Ports |I

v AS Siie Contwr Game Portal > Assel Portal > Assel Pages > Cost Revenue
. 1 0 Asset Control Overview (k€)
Bzton - - ==
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o Ten ve |}
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;o c—
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o . . .= -

.Game Deiver
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Cost/Performance Reports

Toam Scores Overal IMIMHIK1 IN-IMI lllIAﬁYM thAW\kM\lm-wu- @
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| snuttion portal |

Ve AR S oot Game Portal > Asset Portal > Assel Pages > Year Scenarko
LAt Data.
o Prarcad tetwrve Asset Masagement Ovenion = Secnanns I~
140 Anvet Management Overview (h()
o Techvacal Ralarce 2009:  Base OAM
P 2008:  Performance Based Contracting for Base OAM
o runabater 007! Performance Based Contrectng for Bate OMM
wrirmarce Oota 2008:  Performance Based Contracting for Bate OMM
. Nt O Da%a 2009 Performance Dased Contractng for Base OOM
o LM Mndel 2010¢  Performance Dased Contractng for Bate OMM
201L:  Performance Based Contractng for Base OMM
LACMDbgmeL ] 1 2012 Base Majer Overhand
o Toms om 2013 Condion Based Martesance
o Aasnt Corydh 2014:  Condtion Based Marterance
. 2013 Condon Based Marterence
o Laoet Marageee
.h
20
o Antro Poctal
Rrcyle be
. Game Dever
o R e
. Introduction.
40
R W W W . | . s mm
2008 2000 207 2008 200 2010 an 2012 201 204 2015
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Cost/Performance Reports

lm&(cmonl‘ IO“yIMMIMV lMiMl Illlk\l 88

Wm Arrhry ﬂ‘r’m fhar AT TF

Asset Portal Stmhuon Portal

Yev -

Welcome m\»m um« LT

Year: 201%

| S 3=2 jay un & T

Senarias.

e Al Sae Cormart Game Portal > Assel Portal > Asset Pages > Service Revenue
Asyet Service Overview =

., Aaret Service Overview (k<)
- 2008
4 3 200y
- e Dta 2008
A 5 200%
» L0M Mode 2010:
01
ACMDbgansL ) 12 B1x
® Toan Gowes 2013
v Ao W0k
- 2018

Sase O4M

Peformanca Dased Contractng for Nase CAM
Performance Based Contractng for Base O8M
Porformance Based Contractng for Base O8M
Performance Dased Contractng for Base OAM
Performance Based Contractng for Base CAM
Performance Based Contractng for Base OAM
Base Magor Overhad

Condton Cated Marterasce
Condeon Daved Marterarce

Condton Based Marterasce

Finished

ALANDS

\ Maritime Campus

2005 2006 2008 2009 2010 2011 2012 2013 2014 2015
B Correctve B -poiement
Preventve Irapectve Masrterarce Mantenance «
Mantenance Marterance Costs O&M Costs
Costs Casts
B Coerstore — Tusl
Lfe Cyde Costs Martocance
Maragament Caosts
Coets (baseboe)
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Cost/Performance Reports

Team Scores: Overall: 111 | Shared: 111 | ACT: 121 | AMT: 107 | AST: 105 Welcome ASP\john.stavenuiter#amc -

Year: 2032 Finished

I Game Portal I Asset Portal Simulation Portal

View All Site Content Game Introduction Portal > Asset Portal > Asset Pages > Installation Performance Data
- mt Data Installation Performance Data z
- E:?:Qt'"al e Installations/Subsystems pk_cp| Pk _co| Pk cp| Pk cp| Pk co| Pk cp| Pk colpk colpk cp|pkco| Pk co| Pk cp| Pk cp| Pk cp| Pk cpf pkco| || =
1. Tower Foundation 101 -44100 -45[100 -49[100 -46[100 -45 | -52[89 500100 oft01 -57100 -55[100 -58100 -65[100 -71[100 -6 -82100 0|
» Technical Balance 2. Tower & Nacelle 100802]100 -76100 -81[100 -76[100 -75 | -86{99 -83j100 ofto1 -9s100 -92100 -97]100-109[100-118] 0
Sheet 3. Yaw Gearbox 1017614102 -51[101 -55[100 -52(100 -51 | 59 0[102_-65[102 62100802100 -74[100 0
0 Tk 4. Rotor Installation 102-235[102-242]101-258[100-241[100-239 0[102-303[102-293]101-307]100-347]100 -376 0
Performance Data 5. Blade Adjustment 102 -44/101[258101 -49100 -46] | -55/97 -52 0102 -57]102 -55/101 -58[100 -65100 | -6 0
) 6. Drive Train 102 -43]L02 -44{100 - | -50] 0[t02 -55]102 -53[101 -56(100 -64] | -65 i
= Installation Base Data -
7. Generator Installation 102-112[102-115[101-123[100-115 oji02-144]102-139/100[824/101-165 0
» |CM Model 8. Main Power Transformer 102 -18102 -18101 -20/100 -19 o102 -23[102 -22101 -23101 -26 0
3. Auxiliary Power Transformer 102 -44102 -45101 -49 0102 -57)102 -55/101 -58/100 0
LCM Diagrams 10. Auxiliary Power Installation (400-110v) [102 -15/101 -15/101 -17[100 -18(87 -17)to0 ofto2 -1gfto1 -18101 -zoftoo 0
» Team Scares 11. Hydraulic Installation 102 101 -10/101/434[100 -10[100 0f102 -13]101 -11]101 12100 g
12. Lubricant Installation 1020047[102 10101 -10100 -10l00 of102 -13fi01 -11f101 -12jtoo [i
» Asset Control 13. Heating, Airce Installation 102 -15/102 -15[101 -17[100 -16f100 -18/98 -18]97 -177t00 o102 -19l101 -1gj101 -2oftoo 0
Overview 14. Fire extinguishing Installation 101 -14101 -14[101 -15[100 -14{100 -14 -16(89 -16]100 ofto1 -17[101 -17101 18100 0
» Asset Management 15. Lightning Protection and Grounding 101 -7[101 -6{100 -7[100 E I -7j100 of101 -8f101 -gf100 -gf100 -9100 -10f -11f100 0
Chverview Inztallation
et Seryice 16. Elevator Installation 101 -14101 -14100 -15[100 -16[100 0f101 -17)101 -17}100 -18[100 -200100 -21[100 -21 -25[100 0|
S 17. Crane and Hoists 101 -14101 -14100 -15[100 -16(88 -16/100 0101 -17[101 -17100 -1gft00 -20f00 -21f100 -21] -25[100 0|
R 18. Service Platform 101 -13101 -12101 -13[100 -15 -14[100_of1o1 -15[101 -150100 -16[100 -18[100 -19 -22100 0|
P — 19. Boat Landing Facilty 101 -7[101  -g[100 | -5 -700_ofio1 -gfior -gfio0 -gfioo -gf1o0 -11[100 0
20. Electrical Grid and Distribution 101 -65[101 -67[100 -71[100 - -73[to0 ofto1 -83j101 -81[100 -B5[100 -96[100-104 121100 0
&/ Recycle Bin Subsystem .
21. Transmission Station 101 -36101 -36[100 -39 -40100_ of101 -46/101 -44100 -47}100 -53)100 -57| ! -66(100 0|
T ——— 22. Meteorological Mast 101 -10ft01  -g100 -10 1 -11ft00 oftol -12f101 -11fi01 -12100%100 -14{100 -14 4 100 O
23. Contral and Protection Subsystem 101 -15[101 -15{100 -17] E -17[t00_ of1o1 -19fi01 -18f101 -200100 -22(100 -24]100 -23 100 0
* Run Scenario 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020] 2021 [2022] 2023 | 2024 [ 2025 | 2026 | 2027 | 2028 2032
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Maritime Campus

Year Scenario’s to Select

-y » - AMC”&;‘"‘"
Condition Based Maint. °
* Short Operation Period
*Higher Reliability
*Less Corrective Maintenance
Total Annual Cost (2011): 4.910 k€
Life Cycle Management: 500 k€
Operations: 300 k€
Improvement O&M: 300 k€
Inspective Maintenance: 762 k€
Preventive Maintenance: 1.905 k€
Corrective Maintenance: 1.143 k€

Year Scenario Objectives
Performance Based: No
Operation Load Factor: Low
Installation Declining Factor: 5%
Active Time [0,365]: 358 Day
Inspective Maintenance Survey(s): 10 per Yr
Scenario Effectiveness Period: 1Yr

Effect compared to Base O&M
Active Time: +/-
Operation Time: +
Reliability: +
Mean time Between Failure (MTBF): +
Mean Time To Repair (MTTR): +
Operation & Maintenance Cost: -
Management Control: +/-
Operation Excellence: +/-

Economisch rendabel
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- - - AMGC WCentre
Refit Main Perf. Killers *

= Better overall availability
» Less Maintenance Cost later on
* Higher reliability
Total Annual Cost (2011):
Life Cycle Management:
Operations:
Improvement O&M:
Inspective Maintenance:
Preventive Maintenance:
Corrective Maintenance:

Year Scenario Objectives
Performance Based:
Operation Load Factor :
Installation Declining Factor:
Active Time [0,365]:
Inspective Maintenance Survey(s):
Scenario Effectiveness Period:

9.006 k€
500 k€
300 k€
4.347 k€

821 k€
1.641 k€
1.397 k€

No
Low
5%
150 Day
1 per¥Yr
10 Yr

Effect compared to Base O&M

Active Time:

Operation Time:

Reliability:

Mean time Between Failure (MTBF):
Mean Time To Repair (MTTR):
Operation & Maintenance Cost:
Management Control:

Operation Excellence:

+
+
+

+/-
o/
+/-




LCM Team Results

Game Scoves: Overall 87 | Shaeed: 89 | ACT: 78 | AMT: 89 | AST: 91

at ’or.ul'

AT v A P TR v v e

[ e portat | s pora | St vt

vou N She Covont Game Portal > Asset Portal > Asset Pages > Team Scores
L AssclDuta =
1%
v Year Scenancs Performed

. sob 2012: Base OBM

LM DRgsanes. 2013 Base OsM

o A ) 2014: Base OBM

s 2015:  Base O8M

2016: Base O&M

. 50 2017: Base OdM

2018 Base O&M

. 2019: Base O&M

2020: Base O8M

& Recycle B 2021:  Base Major Overhaul

2022: Base O&M

o Oxiver 2023: Base O8M

’ — 2024: Base O8M

2025: Base O8M

50 2026: Base OsM

20m 2013 2018 2007 2018 2021 20 202% 2027 2029 200 2027: Base O&M

2012 2014 2018 2018 2020 022 2024 2026 2028 2030 2028: Base ObM

2029:  Base O8M

~ B 15 % 2030: Base OBM

B Overst Game Scote [l Shared Vake B ACT Sceve [l AMT Score [l AST Scorve 2031 Base Major Overhacl

Current Year Score (2901)

Overall Game Score o’
Shared Value "
AMT Score L3
AST Score ”
Tame Scores anteasng 100 pomts resvit i wadd Clans Perfamance
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Thanks for Your Attention

Horns Rev (Denmark)
Photo from www.uni-fly.dk
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http://portal.amicoservices.nl/pg_dev/Asset Pages/Execute Page.aspx

