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Baze Technology AS

Industrial IT company

« Clear and expansive company strategy
— Global product company
— Partners

« Large R&D activity

* Provided several groundbreaking
solutions successfully implemented in Main office, Porsgrunn, Norway
energy, oil & gas, and maritime
industry

« Strong growth
 Strong financial
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Wind Energy

« BazeField® Wind Farm Management
System was presented to the market
four years ago.

« The system is in use by 3E, Natural
Power, Statkraft, Outsmart, Etha,
Fred. Olsen Renewables, WFSO,
Arise, Skelleftea Kraft/BlaikenVind,
OX2,, Parkwind, Statoil, Puhuri,
Taaleritehdas, Fortech, Umea Energji,
Vasa Vind, Pori Energia , Etha
among others.

Fallago Rig (Natural Power, UK) jJadderasen Wind Farm (Arise, Sweden)

« Servicing already close to 5 GW at
mor_e than 150 _Wlnd farms on a dally Havaygavlen WTnd F(rtic Wind, Sheringham Shoal (Statkraft, UK)
basis. Rapidly increase. Norway

 Entered several new countries
/markets in 2014
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Belwind | (Parkwind/3e)

Blaiken (Blaiken Vind, Sweden)

Carraig Gheal (Natural Power, UK)

Uljabuouda (Skellefted Kraft , Sweden)

baze.
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Installed capacity in Europa

346

349
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m Sweden

® Germany
| [reland
m Portugal

m UK
™ Finland
m Norway

m Belgium
4 Netherlands
® France

(e
!

Lista (Fred Olsen Renewables)

Pori Wind Farm (Pori Energia, Finland)

Hywind | Floating Turbine (Statoil, Norway)

Trianel Borkum West (OutSmart, Germany)




Wind Power Operations Systems -

functionality

(

Wind Farm Management System(s)
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v" Power Management B 8
v Power trading

v" Production forecast
v Production planning
v Availability analysis and Mgt. |
v Performance analysis

v (More) reporting
v Multi manufacturer
turbine interfacing

v Reporting

v Trending

v" Alarms and stops

v Monitoring and Control

baze.



Profitability improvements

* Reduced downtime, improved
availability and increased
efficiency of assets

 Increased negotiation power
toward suppliers in order to
challenge OEM

« Better quality and reduced time
spent on reporting and data
management for analysis.

» Centralized and reduced
resource usage for daily
operation

* Increase energy value

* |Increased confidence for all
stakeholders
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Examples of findings when using
data management software to
iIncrease profitability in wind farm
operations




Performance alerting

> @

Running for 3 days

Wind: 4.5 mis

@ 24 of 30 turbines are running Sort by: Operation state f Site f Duration f Power / Wind speed / Priority / Status
= * FMM_1 15 B0 (Nordexh100) ls.?mwﬂ ﬂTURBINE_IS I.I_HDEI_EP'ERFORMING WHEN COMPARED TO POWER CURVE BASED ON HISTORICAL Comrments
Running for 3 days *Underperforming Wind: 2.8 m's DATA @2015-01-20 21:52
Showing latest 10 alarms from Performbnoe = Sources. Go to alarm log
Type Source O SCADA From To
A Performance ¥ Pperformance lerperfarming when compared to power curve based on historical data 2015-01-29 21:52:00 20150125 21:58:00
i Performance O communication  lerperforming when compared to power curve based on historical data 2015-01-2% 21:01:00 201 5-01-29 21:10:00
A Performance 0 System lerperforming when compared to power curve based on historical data 2015-01-2% 201924 2015-01-29 21:10:00
A Performance D substation lerperforming when compared to power curve based on historical data 2150129 20:17:24 20150129 20017:32
fi  Performance O lerperforming when compared to power curve based on historical data 2005-00-2% 20:1 324 201 5-01-29 He17:23
& Performance 401 Turbine i underperfarming when compared Lo power cunve based on historical data 20150129 201 205 20150129 212113
i Performance 402 Turbine ks underperforming due to downrating 2015-01.29 20:07:24 201 5-02-05 13:16:39
d  Performance A02 Turbing is underperforming due to downrating 2015-01-29 20:06:13 2015-01-29 2006:18
. Performance 401 Turbine is underperforming when compared to power curve based on historical data 2015-01-29 195950 20150125 21:40:00
i Performance 401 Turbine is underperforming when compared to poewer ourve based on historical data 2015-01-29 195959 2015-01-29 21:50:00
» . :Anuns:zs (Nardexh100) Eukw A\ PITCHANGLE 3 DIFFACT-REDACT 220141129 06030 Comments
unning for 3 days Wind: 2.8 mu's
> . :.l.m.n 15 E27 (NardexN100) puw A YAW MANUAL WITH AUTOOPERATION @2014-11-20 15:04 CoOMmments
unning fior 3 days Wind: 3.8 mis
FARM11S ED6 (Nordexhi00) 30 A PITEH MOTIONRUN ACTIVE @2014-11-29 13:50 Comments
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Alarm frequency alerting for early

detection of yaw motor fa

ure

Alarm Log

Alarms | S

Cs

Total Alarms

Total Duration

Most Frequent

Longest Duration

Alarm Code
A10118
A10125
1005
A1001
A3130

A7111
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Showing statistics for

MTBA (Mean Time Between Alarms)

MAAT (Mean Active Alarm Time)

Filter by Type: Error +

-WTGO34

KPIs for All Alarms

Top 10 alarms

Erequency

£ B

Export  Print

Duration

¢ Wil E

7k
A 563
@ 8003:39:58 6k
@ 85357
sk
@ 91627
A 130(15.00%) -
reer error [1( _E
@  1340:26:58 (16.75%) *
ror [10118-1]
) .
1k
0k
10118 Yaw 10125 Too 1005 Manual 3173 Low oil 1001 Manual 3172 Low ail 4111 Cear oil 7111 Hyd. for 9303 3130 Pitch
converter many yaw stop, wind pressure, bl... stop [1001-1] pressure, bl... pressure to... crane/cover.. Brakepressure lubrication
error.. conv. . <= too lo_.. 3.
Alarm Description Duration hh:mm:ss Duration Percentage Turb. Count ~  Error Rate Percentage MTBA hh:mm:ss MAAT hh:mm:ss
Yaw converter error [10118-1] 1340:26:58 67 1 130 586 59:04:36 10:18:40
Too many yaw conv. Warnings [10125-1] 893:13:37 il o 1 17 f360% 65:38:27 7:38:03
Manual stop, wind <= 4m/s [1005-0] 883:22:42 [ 1 105 @8o% 73:08:34 8:24:47
Manual stop [1001-1] 567:05:35 how 1 94 f@hos 81:42:07 6:01:58
Pitch lubrication [3130-0] 326:37:35 '.UB% 1 50 'Uu}n 153:36:00 6:31:57
Hyd. for crane/cover activated [7111-1] 369:15:59 '61 % 1 37 '.UU% 207:34:03 9:58:48
A4111 Gear oil pressure too high/low [4111-11 467:48:27 Beas ] 34 B.oox 55256 13:45:32




Alarm frequency alerting for early

detection of gearbox failure

. 3

Alarm LOg Filter by Type: Warning ~ == Q
B Export  Print
Alarms | St S
Showing statistics for WTG060
4103 HS-GEN gearbear. temp warning [4103-W] Top 10 alarms Frequency | Duration ¢ [l @
Total Alarms A = 13140 FRT function activa... —
Total Duration (D 365:55:34
MTBA (Mean Time Between Alarms) (D 130:10:10
MAAT (Mean Active Alarm Time) @ e1207
Error Rate Percentage &  26.00%
4103 H5-CEN gearbear. tem... ——_|
Duration Percentage & 6.31%
Showing kpi's for selected alarm. To see all alarms o
deselect or click here. ~ 0 System faultless
Alarm Duration Duration Error Rate MTBA MAAT
Code Alarm Description hh:mm:ss Percentage Turb. Count~  Percentage hh:mm:ss hh:mm:ss
A0 System faultless 381:24:13 [ ot 1 21 | saoom 34:17:08 18:09:43
A4103 HS-GEN gearbear. temp warning 128:57:20 25.05% 1 14 [ 3800% 51:25:42 9:12:40
[4103-W]
A13140 FRT function activated [13140-W] 4:22:29 p 85% 1 1 IZ 00% 720:00:00 4:22:29
25 50 100
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Uncertainty in contractual availability
and unknown error codes

due to new

Allocations | Override |

Showing statistics for

KPIs for All Categories
Total Availability

Total Allocations

Total Duration

Total Energy

Total Cost

MTBF (Mean Time Between
Failure)

MTTR (Mean Time To Repair)

Most frequent

L

WTG034

O TO0mbp

» O

Availability allocated by Timebased IEC 61400 ~

96.00 %
229
310:37:36
0.000 MWh
0.00€

33:32:13

1:21:23

102 (44.00%)

160:40:29
(51.73%)

Top 10 Categories

Uncategorized

175

150

125

100

Hours

a

WTUR - Turbine
System

WYAW - Yaw System

Frequency

WPCH - Pitch System

L B8

Import  Print

Duration

Energy ¢ | @

WTRM - Drive Train WTRF - Cenerator

Transfor.

Category Duration hh:mm:ss ~  Duration Percentage Turb. Count € Mwh MTBF hh:mm:ss MTTR hh:mm:ss
WTUR - Turbine System 160:40:29 [ osimm 1 29 0.00 0.000 264:49:39 5:32:25
WYAW - Yaw System 123:43:54 | 3983% 1 a4 0.00 0.000 174:32:43 2:48:43
Uncategorized 19:42:24 [ 1 102 0.00 0.000 75:17:38 0:11:35
WPCH - Pitch System 4:21:44 fa0% 1 49 0.00 0.000 156:44:04 0:05:20
WITEN _ Drive Train 1-45°30 . 57% 1 000 0000 SE0-0000 0-35-10
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Algorithm based detection and alerting -
Unexpected curtaillment

Power Curve =
- : Print
Graph | Data | WindRose
M compare turbines
3500 —
Actual =
3000 B e TR a2
2500
2000 -
1500
1000
500
0 . i
-500
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
‘ Legend Filter points Filter wind direction
.
>
] Name Wind direction
il Actual 0° - 360° Export
O Fitted 0° - 360° Use |Save
O Contractual Use |Save
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Algorithm based detection and alerting -
Unexpected curtallment (2)

Power Curve
Graph | Data | WindRose

3500

Actual
3000 - .,\i'“'.‘!‘"’-""‘f"‘."'"" R S ——
O S

2500

2000

1500

1000

500

0 = o B PEEs 5
-500
0 1 2 3 4 5 5 7 8 9 10 n 12 13 14 15 16 17
Legend ‘ Filter points

).

™ Name Wind direction

v Actual 0° - 360°

O Fitted 0°-360°

I Contractual

=

Print

M compare turbines

18 19 20

Filter wind direction

Export
Use |Save

Use |Save
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Algorithm based detection and alerting

conditions

- Icing

Power Curve =
i Print
Graph | Data | WindRose
M Compare turbines
3000 —
Actual prer Py o~ - —
2500
2000
1500
1000
500
0 ORI VPR PR IO 1 3 SENY S AR ey — b RS,
-500
0 1 2 3 4 5 5 7 8 9 10 1 12 13 14 15 16 17
‘ Legend ‘ Filter points Filter wind direction
:;-
() Name Wind direction
%) Actual 0° - 360° Export
O Fitted 0° - 360° Use |Save
(B Contractual Use |Save
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Algorithm based detection and alerting -
Manufacturer updated turbine software

Power Curve

2500
2000
1500
1000

500

-500

Name

O 0" @

Graph | Data | WindRose
Turbine: v
3500
Actual
3000

Actual

Fitted

Contractual

=

Print

[J Compare turbines

o e S g Ry -

e a RE—- .

1 12 13 14 15 16 17

\ Legend Filter points Filter wind direction

Wind direction

0° - 360° Export
0° - 360° Use |Save
Use |Save
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Algorithm based detection and alerting —
Underperforming turbine

Power Curve P%t
h | Data | wWindRose i

M Compare turbines

3500

Actual hame

. Actual
3000

2500
2000
1500

1000

500 - K

A

BT b AN

0 — i b i sy iy
-500
0 1 2 3 4 5 6 7 8 9 10 n 12 13
‘ Legend ‘ Filter points Filter wind direction
>
™ Name Wind direction
il Actual 0° - 360° Export
O Fitted 0° - 360° Use |Save
I Contractual Use |Save
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Use of real-time performance boards

Weekly Performance Board

Estimated Average Output Power KWIWTG [Source:BazeField]

Actual Actual Forecast Accumulated

Weekly Generation 6 Manth
Generaticn MWh 4152 2187 - 15345
Los KWh 17 37 = g2
Loss Haours 150 192 - 468
Furil allity % P 54 s 99
Capacity Factor % a0 21 - 33

ealth, Safety & Emdronment £ q Mont
Injuries e i} i} — o
Imesdunits = 0 0 0
Mzar Wiz e o o — i)

itbon |1'i-n|.|rr_F-:Mr_-:rtn!ll.lmﬂ

19,02 20,62 2102 2202

N Epected Wind Deecion I Achaal Wind Deecton

2302
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2000 —
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| '
0O- - i wd L
0z g 28,03 TT.0T LE0T 407
WG Availability -
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Th=
AT W \
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17— i i
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D
e
Ig=
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g
1902 0.0 210 2202 23.02 24,03
N Expected fvadsble W Th: I Actusl Avalsble WTGs
80—
an= ,.""‘
30— V_\/\
20—
z AN A
10= | A o A
g o \ \\Jil_}_.-_\__,_“_\_\ﬂ A 'K.-'PW; wlr;'l-\., L
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Improved availablility planning and production
forecasts

Nomination report DAY + 1 Onshorel

I J
Ho Homination Produced Error Forecast Manned Awvailable Peurve Wind ey = .
— HW HW tn HW WTG WTG v Forecast e - : n
00 21,4 14,65 | ] 21,41 |15 28,47 11 13,7 B8 45 72 13 24 273
o1 26,8 10,85 a7 26,77 |15 20,92 12 12,3 -09 10,3 133 20,7 2658 297
02 25,7 15,71 [} 25,65 |15 15,21 12 250 B 39 18 183 257 29
03 25,2 17,89 41 25,16 |15 20,37 12 175 MM 83 113 174 23[/2 287
[ 24 16,67 [ ] 23,96 |15 —-n 22,89 e 11 134 -154 72 10,2 158 24 282
0s 22,2 9,89 125 22,20 |15 14,25 11 30 M 5% 8% 135 222 274
[ 22,3 10,79 107 22,27 15 16,48 11 s: Il s 88 141 223 274
o7 22,9 13,27 [ ] 22,95 |15 15,48 11 4 Hl 75 w04 1495 225 279
08 22,7 16,08 a1 22,73 21. februar 2013 22. februar 2013 23. februar 2013
> i st s e ettt et v s b e o i s v e ) e e b ) e .
05 23 17,80 ] 23,03 wind > 13 v | S [SSTSpp—— pp—— |
10 22,1 13,10 [ | 22,12 T
11 18,3 10,72 | ] 18,27 =
12 15,2 10,63 [ | 15,19 WTG00S
WTGO1S
13 84 10,35 -19 840
14 9,7 8,81 10 9,67
15 10,9 12,20 -10 10,85
16 18,6 13,29 18,60 Wr00s
WTG002
17 24,3 22,63 24,34 e
18 24,8 25,72 -4 24,79
19 25,4 26,10 -3 25,39
20 25,5 14,26 [ ] 25,46 wraoo =
ccesia \
3 26,3 19,92 | ] 26,29 WTG00S 1
WTG00S |
22 30,6 19,48 57 30,60 e \
23 3,6 19,75 B 31,65 d
Sum 371 529
17”1319202l 22 23 00 01 020304090670700(”10 11 12 13 1 ?516!7 18 wzonzzz:oooxo:o:o-osrocwoeos:on.u 13 14 15 16 17 18 19 20 21 22 23 00
< [— - —— >
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Power and met forecast and

Windspeed UM model - 24032010 'Wind Diirection UM - 14.03.2000
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Treat the data as an asset itself to

Increase profitability
in your wind farm operations

Sigurd Joakim Juvik, Chief Executive Officer | MSc,

m: +47 90 651 834
e: sigurd.juvik@bazetechnology.com
w: www.bazetechnology.com
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