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Siemens Gamesa Renewable Energy Today

2\ &
:

Do
(0
0
iy

o)
o
87 GW 25k 11 €B 11.5 GW
Installed Global Employees Annual Revenue ? Order Entry
Capacity
ST G Sty =
23.2 €B True global, modern Advanced digital Portfolio covering
Order Book and scalable footprint capabilities all requirements

- 1End of June 2018 (Q3 FY18)
- 2End of FY'17
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Siemens Gamesa Renewable Energy Today
Three business units with strong market position

Onshore

* 74 GW installed in 75 countries.

* 9,7 GW promoted in 14 countries.

* The technology partner of choice for
onshore wind power projects.

OSlsoft.

"3 PI\World earceLona 2018

11,4 GW installed all over the world
since 1991.

The most experienced offshore wind
company with the most reliable product
portfolio in the market.

SIEMENS Gamesa

RENEWABLE ENERGY

55,4 GW under service and
maintenance.

Helping customers achieve their
business objectives by ensuring that
turbines work at peak efficiency
throghout their life cycle.

#PIWorld  ©2018 OSisoft, LLC 3



SIEMENS Gamesa

RENEWABLE ENERGY

fGamesa WindOne® Project - 2011

ompany roject
ha||enges .hallenges
Reduce costs Huge amount of information
Increase benefits Change the way maintenance was done
Keep customers in focus Thousands of assets in remote locations
Unique repository for all the company Personnel in many different countries & cultures

Extracting more value from existing assets

Knowledge tools for managing underperformance

7 oSisoit
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SIEMENS Gamesa

RENEWABLE ENERGY

fGamesa WindOne® Project

e Thousands of Wind Turbines in remote locations

 Billions of data generated

* SGRE Providing O&M Services

* Analysis
» Continous improvement
* Real Time

* Monitor & Operate

7 oSisoit
: Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft, LLC 5



WINDONE® DEPLOYED SIEMENS Gamesa

RENEWABLE ENERGY

. Assets RT Monitoring Tool Process Book & Datalink
Milestones
P1 SYSTEM DEPLOYED WINDONE® REPORTS
Starts archiving data Ad-Hoc Application
AUTOMATED ANALYSIS WEATHER FORECASTING
Matlab, R & Python scripts Site ad-hoc models

2015 2014

WINDONE® AVAILABILITY

Alerts for Specific Conditions EBA calculation
AF ANALYSIS
Complex Analysis in Real Time Bidirectional integration

Real

2 O 1 6 2 O 17 Time
Analysis
ADDING CONTEXT MODELS GROWTH
OSlsoft. Refining & clustering Today

: PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 06



SIEMENS Gamesa

RENEWABLE ENERGY

Facts about our Pl System

’-
EX) N I Qs
>900 >19k - 32MM 90k
Wind Farms connected to Wind Turbines Active Tags with Real Time Running Analysis
WindOne® Integrated Acquisition
00 009009 =
2 AR PINIZIN TID
400 >2000 Data from wind turbines, 6 Different
Direct Users Indirect Users wind farms, SCADAs, applications using PI
regulators, met masts & Data

substations

* Figures as of September 2018.

7 0OSlsoft
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General Architecture

SIEMENS Gamesa

RENEWABLE ENERGY

Multi-OEM Collector & Gateway Central Systems Enterprise Applications

) (=

‘ 0OEM ') ..)

Windone®

7 oslsoft

"3 PI\World earceLona 2018

Asset
Framework
‘ Database
ﬂ Time Series

Database

- Alarms
| Database

Pl Analytics

Windone® Reports

Windone® Customers

Windone® Availability

Remote Operation
Center

Field
Technicians

ol
i

Support teams

General Users

#PIWorld  ©2018 OSisoft, LLC
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Use Cases

Success Stories

7] OSlsoft.
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SIEMENS Gamesa

RENEWABLE ENERGY

Particular use cases
Several examples on how the Pl System has helped the company

. . Other
Context & Configuration DDBBS

000
2

w Windone® Reports

WindOne
\
—

/%

SGRE Enterprise
Applications

Same system, different solutions for
different use cases:

¢ WindOne® Reports

>~ Bl

E— S~
T B — —_— — . « Remote operation center solutions
=== PI Notifications
WO ADQ Pl Server Pl AF Server
N T » Advanced analytics
| Coresight
\g

SGRE Enterprise @
Systems {c"}
Pl Analysis
7 osisoft

"3 PIWorld earceLona 2018 #PIWorld  ©2018 OSisoft, LLC 10



Challenge /7

|

O
L\

Predefined, easy-to-get
and quick reports for all
stake-holders within the
company.

Integrated with other
company tools.

“) osisoft

"3 PI\World earceLona 2018

WindOne® Reports Example

Combine Pl System data
with other data sources to
provide standard reports
executed under the same
assumptions.

Pl SDK, Pl AF SDK.

> 30 reports and
subreports.

Assets health, behaviour
and configuration, fleet
analysis, wind farm
reports.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

X
LN

Used by Support Teams,
Field Technicians and
many others.

O&M personnel able to
execute reports at
“design engineers” level.

#PIWorld  ©2018 OSisoft, LLC
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WindOne® Reports Example

Combine Pl System data
with other data sources to
provide standard reports
executed under the same
assumptions.

Pl SDK, Pl AF SDK.

> 30 reports and
subreports.

Assets health, behaviour
and configuration, fleet
analysis, wind farm
reports.
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RENEWABLE ENERGY

Outputs

X
LN

Used by Support Teams,
Field Technicians and
many others.

O&M personnel able to
execute reports at
“design engineers” level.
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WindOne® Reports

semngs fisgout]
SIEI\&EP{S“Game;:] Windone® Reports
> Reports > Autopoue curve
Autopower curve
seLecTion FULTERS
Counry P . Inclusives
e _— ean wind ecion e s
acele posiisn i
Customer Not seectza = Noise level
Seandze 01/06/2018 hour:| 00 0
End date. 21/08/2018 hour: 00 [
O mutiseseson
5 somparson
S —— Exotusie
e Temperstre msason
Chart selection i frequency imkation
¥ Autopower curve. Nosse imiaton
¥ Histogram ) Dersting limiation
¥ Tubulencs ntensiy
Theorstialcurve seiscion
iy
Seec WG
AU[UpOWEl’ curve
2.500
2,000
1.500
z
=
z
g 1.000
S
£
£
< s
os
-500 - . o -
2,50 5.00 7.50 10,00 12,50 15.00 17.50 20.00 22,50 25,00
wind Speed 10M [ms]
[+ limited - not limited — Theoretical curve — Autopower curve

OSlsoft.

PI WOI’|d BARCELONA 2018

Total active power (kW]

WTG Active Power VS WTG Reactive Power
2250

3 000 0947095 057 -098 -099 1.00 0% 098 097 0s5 034 [
1.750
1.500

1.250

1.000

500

250

-500 -400
Total reactive power [kVar]

Pitch Angle 10M

Lambda 10M (%)
20

Lambda

#PIWorld
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Challenge /7

|

O
L\

Predefined, easy-to-get
and quick reports for all
stake-holders within the
company.

Integrated with other
company tools.

“) osisoft
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WindOne® Reports Example

Combine Pl System data
with other data sources to
provide standard reports
executed under the same
assumptions.

Pl SDK, Pl AF SDK.

> 30 reports and
subreports.

Assets health, behaviour
and configuration, fleet
analysis, wind farm
reports.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

X
£\

Used by Support Teams,
Field Technicians and
many others.

O&M personnel able to
execute reports at
“design engineers” level.
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Remote Operation Center Example

Challenge /7

—;
O
L\

» Grid Operator
requirements.

* Operate & maintain Wind
Farms, apply setpoints.

* Internal requirements.

“) osisoft

"3 PI\World earceLona 2018

¢ Wind Farms, Wind
Turbines, Scadas &
Regulators modelled in PI
AF.

* Expression analysis &
Event Frames used.

Details

D S IR

ROC operators get a
notification either if there
is near gets out of range
(+security margin) or the
quality indicator gets too
low.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

ROC operators check the
situation at the Wind farm
and then decide the best
course of action.

#PIWorld  ©2018 OSisoft, LLC
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» Grid Operator
requirements.

* Operate & maintain Wind
Farms, apply setpoints.

* Internal requirements.
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¢ Wind Farms, Wind
Turbines, Scadas &
Regulators modelled in PI
AF.

* Expression analysis &
Event Frames used.

Details

D S IR

ROC operators get a
notification either if there
is near gets out of range
(+security margin) or the
quality indicator gets too
low.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

ROC operators check the
situation at the Wind farm
and then decide the best
course of action.
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Regulator Power Factor Control

File View Go Tools Help

@ Database ¥ Query Date ~ (0 @& @ Back () B, Check

Search Element Templates £ =

[terry

In

@ Remote Operation Center
@ Templates Group by: [¥] Category [ Template
- (% Element Templates A CoRACA Gos AN |
) aero_base ROC [ter £ ][] Name: e
g F‘Ea\-‘t Qulaﬂﬂm it WO |#1]@/8name | Description |Default Value | Settings... & |~ | | Desciotion:
Regulation_base ——
(@ REGULATION_UNIT_DD 8 Category: Attrbute Value Bect= [tone>
; a :;Zr;::‘rr;:;ndahs ‘ I 54 CONTRACTUAL COS PHI |n ‘SELED’[Ta’get_Cﬂs_P 7 T (e e
Default UOM: <None >
i@ Transfer Templates ‘ ‘ 54 REGULATOR NOMINAL POWER |n K ‘SELEL'F [Nominal_Powe... - —
@ Enumeration Sets Value Type: Single
5, Reference Types a8 Category: ROC PARAMETERS ===
Tables DefaultVae: 0
El 54 PI Coresight URL 0 https: ffCoresightServ. —_—
~ I3 Table Cornections Data Reference:  Table Lookup
- (] Categories 54 ROC COS PHI EVAL TIME 1h
Analysis Categories Settings. . ‘
g ROC COS PHI MIN TIME IN ERROR 100 %
Attribute Categories = SELECT [Target_Cos_Phi] FROM Regulators
(&) Element Categories 54 ROC REG 71 ERROR 0 A=Regulation Cos PHI ... WHERE [Regulator_Code] = @
.... (3] Notification Rule Categories [REGULATOR_CODE] ORDER BY Target_Cos_Phi
Reference Type Categories (54 ROC REG Z2ERROR 0 A=Requiation Cos PHI ...
Table Cate
B2 Table Categaries (53 ROC Z1 ERROR LIMIT 0 A=ROC 21 MAX ERROR...
=g ROC 71 MAX ERRCR PERCENT X %
E‘ ROC Z1 MIN ACTIVE PWR wkw A=REGULATOR NOMIN....
E‘ ROC Z1 MIN ACTIVE PWR PERCENT k %
54 ROC Z2 ERROR LIMIT 0 A=ROC 22 MAX ERROR.
5 ROC 22 MAX ACTIVE PWR PERCENT "%
é‘ ROC 72 MAX ERROR PERCENT Y %
E‘ ROC Z2 MIN ACTIVE PWR Z kw A=REGULATOR NOMIN....
E‘ ROC Z2 MIN ACTIVE PWR PERCENT 5%
=] Category: ROC SIGNALS
# | G Manthly Cos PHI Time in Error Z1 oh \\%@\Gamesalservidor...
@ | && Monthly Cos PHI Time in Error 22 oh \\%@\Gamesa|servidor. ..
@ | ¢ Regulation Cos PHI absolute error 0 \\%@\Gamesa|servidor.
€ | G Regulation Cos PHI alert 0 \%@\Gamesa|servidor.
=] Category: SIGNALS
s & Active power read by regulator atSET or at measur... 0 \\%@\Gamesa|servidor...
| Event Frames & Cos PHI read by regulator at SET or at measureme, 0 W\%@\Gamesalservidor...
| ] Library @ Cos PHI target setpoint of reactive regulator 0 1% @\Gamess servidor
e Unit of Measure 5 1D of the Cos Phi setpoint source: 0 W\%@\Gamesa|servidor... | —
8 Contacts & Reactive power read by regulator at SET or at mea... 0 \%@\Gamesa|servidor...
Limits  Fe ts
2 Management & Velor obetive 0 Nh@\Gamesalservidor,., | T (1] Umis Forecests
0OSlsoft.

PI WOI’|d BARCELONA 2018

#PIWorld
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Remote Operation Center Example

Challenge /7

—;
O
L\

» Grid Operator
requirements.

* Operate & maintain Wind
Farms, apply setpoints.

* Internal requirements.

“) osisoft

"3 PI\World earceLona 2018

¢ Wind Farms, Wind
Turbines, Scadas &
Regulators modelled in PI
AF.

* Expression analysis &
Event Frames used.

Detalils

D S IR

ROC operators get a
notification either if there
is near gets out of range
(+security margin) or the
quality indicator gets too
low.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

ROC operators check the
situation at the Wind farm
and then decide the best
course of action.
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Regulator Power Factor Control

[ROC] Power Factor Error: Regulator W1 - Message (HTML)

¥ . X .
T lgnore x D 2 ( ; g 02- Objetives 3 To Manager ¥ s Rules t/\a’ B i Translate to Simplified Chinese % el Q
- € 2 5. |2 Team Email v Done 10 OneNate X Translate to Traditional Chinese B-
&9Junk' Delete Archive Reply Reply Forward = _ Move Mark Categorize Follow .~ Translate Zoom
All £ © Reply & Delete ¥ Create New M = Actions ™ Jnread = Up~ A Chinese Canversion = [y ~
Delete Respond Quick Steps L] Move Tags [F] Chinese Conversion Editing Zoom "~

dom 15/07/2018 21:00

PN PINotifications@gamesacorp.com
[ROC] Power Factor Error:  Regulator JO00C RV1
To ROC Sarriguren Support ~

Notification is closed
Power Factor Error detected in Regulator XXX RV1

Windfarm Name: Wind Farm YYYY
Client Name: Client AAA

Grid Node: Grid Node 1

SCADA: SCADA Y0000

Alarm Type: COSPHIERRORALLZONES
Start Time: 15/07/2018 16:00:00 Romance Daylight Time (GMT+02:00:00)
End Time: 2018-07-15T21:00:00.0000000+02:00

* Alorm types:
- COSPHIERRORRINHIGHPOWER: Megsured Cos phi differs more than X % with Cos phi setpoint when active power is aver 50 % of nominal power.
- COSPHIERRORINLOWPOWER: Megsured Cos Phi differs more than ./ % with Cos Phi setpoint when active power is over 10 % and under 3¢ % of naminal power.

https://CoresightServ/Coresight/#/Displays/3/Cos-Phi-Monitoring-EF? Asset=\\PIAFServerWw01\Gamesa%20Despacho%20Delegadc\GAMESA%SCDESPACHO DELEGADO%S5C Scada XX0(%% SCREGULATORS%
5C Scada XXXXX %20RV1&StartTime=07%2F15%2F2018%2016%3A00%3A00&EndTime=07%2F15%2F2018%2021%3A00%3A00

Target Cos Phi: -0.963 / -0,965
Measured Cos Phi: -0,985 / -0,987
Cos PhiErmor: 1% 1,1

Active Power: 10341,681 kW
Reartive Power: -1780,038 kWVAr
Voltage: 20.095 kv

Fegulator Status: 100

0OSlsoft.
PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 20



Remote Operation Center Example

Challenge /7

—;
O
L\

» Grid Operator
requirements.

* Operate & maintain Wind
Farms, apply setpoints.

* Internal requirements.

“) osisoft
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¢ Wind Farms, Wind
Turbines, Scadas &
Regulators modelled in PI
AF.

* Expression analysis &
Event Frames used.

Details

D S IR

ROC operators get a
notification either if there
is near gets out of range
(+security margin) or the
quality indicator gets too
low.

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

ROC operators check the
situation at the Wind farm
and then decide the best
course of action.
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© PI Coresight © New Display | E |

o eSS, e Rl Regulator Power Factor Control = "

REACTIVE REGULATOR STATE -

71

1 Bad
k0,8 Value ¥
o6 CLIENT AAA
0,4
loz2

: SCADA XXXXX

Lo
02
b4 WIND FARM YYYY
06

-1 I + _
15/07/2018 8:00:00 16/07/2018 D:00:00

~ _ S Regulator Status
I 100,000

15 15
10 20 0
sf 3o j}-25

A 0,015022 h
15/07/2018 8:00:00 i 16/07/2018 D:00:00 = an o =l
F100 15/07/2018 16:55:39 Error Time Z1 (Month) Errer Time Z2 (Month)
=) .

?One 1 [ngh P E?ﬂtﬂg 16:55:30
60 0,024
a0 Lo.02
Loo17s 0,018022}

= 0,015

— i | | I g 1,396 | 1 ] i I 0.0125
15/07/2013 5:00:00 18h 16/07/2018 D:00:00 Lo.o1
_ AHUMAUTE TOD0 5 *

13.000 ACTIVE PWR 00075

| {0,005

+12.000 11,656 | 15/07/2018 8:00-00 16h 16/07/2018 0:00:00
r-8.000 A y ! |t Zone 2 (Low Powerism7018 165539
-4.000 700l | 03

g T T 1 L L L - ! ! L 1 ! T 0,25 03
15/07/2018 8:00:00 A TR ] 16/07/2018 0:00:00 Loz
[20.4 0,15
20, 20,121
k20,05 (oo — L

10:957 ! L L L | L L | L L L f L 0, 5= L I et
15/07/2018 8:00:00 16h 16/07/2018 0:00:00 15/7/2018 8:00:00 16h 16/07/2018 0:00:00
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Advanced Analytics Example

Challenge /7

—;
O
L\

* Assets health &
performance monitoring.

» Detect/ Predict hidden
faults.

+ Improve maintenance.

» Avoid major incidents.

OSlsoft

"3 PI\World earceLona 2018

Expression analysis &
event frames analizing
RT WTG signals.

Raising alarms if
conditions trigger model
thresholds.

Definition &
Parametrization.

Check asset condition vs
model.

Alarm included in Alarms
DDBB

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

SIEMENS Gamesa

O&M People & site
supervisors to carry out
tasks depending on alarm
code.
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Expression analysis &
event frames analizing
RT WTG signals.

Raising alarms if
conditions trigger model
thresholds.

Definition &
Parametrization.

Check asset condition vs
model.

Alarm included in Alarms
DDBB
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RENEWABLE ENERGY

Outputs

SIEMENS Gamesa

O&M People & site
supervisors to carry out
tasks depending on alarm
code.
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Wind Farm’s 3o quality check

Refresh | ) New Template + Search Element Templates P =

@

File View Go Tools Help
@ Dotobase [H QueryDate ~ ® @ |@ Back ©) |H, Checkln <3 v

G;nesa Analytics General | Attribute Templates [ Ports | Analysis Templates | Notification Rule Templates
- [@ Templates .
S By Eement Tenplats ] Name: Test_TempDashboard_GearboxOil
@ acro_base Py Nome 7, Description:
[ SCADA_base
B, Windfarm,_base foo Test TempDashboard_GearboxBearing Categories: ‘
Event Frame Templates fio  Test TempDashboard_GearboxOil Analysis Type: (@) Expression () Rollup () Event Frame Generation () SQC
Model Templates oo Test TempDashboard GenDEBearing 1= nable analyses when created from template
13 Transfer Templates i Tact TemnDachhnard GanNDEResrinn I
@ Enumeration Sets
2, Reference Types Example Element:
Tables
I Table Connections | |[Beae ]
& (] Categories = FTEiEE
~v- (@] Analysis Categories Name Expr Value at Evaluatio Value at Last Trig: Output Attribute Insert functions into the expression
Attribute Categories
(&) Hement Categories StartTime Par:|15/08/2018 15:23: | 15/08/2018 0:00:0(| Map ®| A hd
(] Notification Rule Categories . Abs .
Reference Type Categories EnaTine Par:| 22/08/2018 15:23: | 22/08/2018 0:00:0| Map ®) Acos
Tasle Categaries HoursavailDsts  |Pet(| 12178 128 Mao ) x‘fﬂ
HoursOutsideLinit | if ¢ 285 3133 Map ® |&n
Errorpercent if s 23403 24479 Map ® 2"‘2
vg
PreResult if 1 1 Map ! gi‘;‘fﬁ'
Result if § - - Test TempDashboard GearboxOil Result (&) Bom
Bonm
Ceiling
| Char
Compare
Concat
Contains
Convert
Cos
N Cosh
Cot
Coth
Csc
Csch
Curve .
Abs(number x)
Retum the absolute value of an integer or real number.
3 Elements Example: Abs(1)
| Event Frames Add a new variable
1] Library Evaluation Time: 22/08/2018 16:23:12 Last Trigger Time: 22/08/2018 1:00:00 Attributes
o Unit of Measure:
2 Co Scheduling: () Event-Triggered  ©) Periodic
e Ry oy 0
0OSlsoft.
#PIWorld  ©2018 OSisoft, LLC 25
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Advanced Analytics Example

Challenge /7

—;
O
L\

* Assets health &
performance monitoring.

» Detect/ Predict hidden
faults.

+ Improve maintenance.

» Avoid major incidents.

OSlsoft

"3 PI\World earceLona 2018

Expression analysis &
event frames analizing
RT WTG signals.

Raising alarms if
conditions trigger model
thresholds.

Definition &
Parametrization.

Check asset condition vs
model.

Alarm included in Alarms
DDBB

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

SIEMENS Gamesa

O&M People & site
supervisors to carry out
tasks depending on alarm
code.
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Wind Farm’s 3o quality check

&}

File View Go Tools Help

@ Database [ Query Date + © & | @ Back

H, CheckIn 3 « [2] Refresh

Select an example element
[ Table Comnections

- (] categories

(@] Analysis Categories
Attribute Categories

(&) Blement Categories

(2] Notification Rule Categories

Rollup attributes from
Child elements of Windfarm_base
This element - Windfarm_base
To select attributes set criteria below

Reforena Tyms Cotosons Attribute Name:  Gearbox Ol Temperature
(B2 Table Categories Attribute Level Root Level

Attribute Category:

Element Category:

Element Template:

Select the function(s) to write to an attribute

Function Output(s)

Sum

Average

- Gearbox Q
Minimum
Maximum
Count
Median

Population standard deviation

Gearbox O
Sample standard deviation

(3 Elements

|— Event Frames
15 Library D owTEAIs
e Unit of Measure

82 Contacts

Scheduling: () Event-Triggered @ Periodic

Advanced,
3¢ Management Period: 00h 10m 00s

7 oSisoit

PI VVOI’|d BARCELONA 2018

Sample Child Element: [NDnE

MNew Template Search Element Templates 0 =
Library Windfarm base
@ GE:rlﬂesa Analytics | General | Atiribute Templates | Ports | Analysis Templates | Notifiation Rule Templates |
=k (@ Templates )
@ Eement Tempates Name: GAAS Gearbax Oil Temp Rollup.
ero_base o = Tome Description:
- (G SCADA base
% Vindfam base @ GAAS Circuit Inlet Cooling Temp Rollup ]| o=
Event Frame Templates @  GAAS Gearbox Bearing Temp Rollup Analysis Type: ) Expression Event Frame Generation () SQC
Model Templates @ GAAS Gearbax Gil Temp Rollup Enable and en created from
% Transfer Templates et GAAS Ganarator NE hearinn tamn el
~ @ Enumeration Sets
2, Reference Types Example Element:
Tables

| Group By: [None.

Name

Select an example element to display matching attributes

Parent Element

Categories uoM

#PIWorld
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©2018 OSilsoft, LLC

27




Advanced Analytics Example

Challenge /7

—;
O
L\

* Assets health &
performance monitoring.

» Detect/ Predict hidden
faults.

+ Improve maintenance.

» Avoid major incidents.

OSlsoft
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Expression analysis &
event frames analizing
RT WTG signals.

Raising alarms if
conditions trigger model
thresholds.

Definition &
Parametrization.

Check asset condition vs
model.

Alarm included in Alarms
DDBB

SIEMENS Gamesa

RENEWABLE ENERGY

Outputs

SIEMENS Gamesa

O&M People & site
supervisors to carry out
tasks depending on alarm
code.

#PIWorld  ©2018 OSisoft, LLC




S s /Y~ /A
Wind Farm’s 3o quality check

rode
Analysis C Mortoneg ) a -
GAAS - Generastor DE bearng 22-08-
Datatypes SV £3037 temp: Migh difference with WFOOX  WTGA 2018
e il Wind Farm avg. 02100:00
GALS GAAS - Genarator DE beanng 22-08-
%) 83037 temp: high difference with WFO02 WTGSE 2018
’ﬁ" ¢ Wind Farm avg. 01:00:00
AL GAAS - Genarator 22-08-
C’..p;:‘f’ 830 ; & Zois
e — ——
Gass . GAAS - Gearbox oil temp: 20-08-
i -l e B3035 high difference with Wind WFO12 WITGP 2p1g
Authorzed presence alarm Gass
®n s Farm avg. 01:00:00
Urauthorised presence alarm
GAAS
Alerts b3 o9
CMS Alarm Comments GALAS =
D .
lce warmng e —
GAss ol AT St wWF 001
ADS (AURA) oD e ity
¢ N Gererator DE bearrg
SAAS (P1) G::As 83037 tempc high :f"e’e:—:e voth WFO0s
ARDA (SMPDA) D s> =vD)
Svent states (ﬁp;)& 83032 bearing m:o: high dfference WFOO7
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Particular use cases

Several examples on how the Pl System has helped the company

craienge B souion RN ceouis NN

Improve O&M services

“) oshsoit

"3 PI\World earceLona 2018

Use Pl System
capabilities jointly
with other enterprise
systems.

* WindOne Reports:
web application.

Pl EF + Notifications
+ Coresight for
Remote Operation

Pl Analysis + Alarm
generation +
Enterprise Systems

What benefits were
achieved/measured?

* Anticipation to
problems.

« Standard reporting.

» Effective operation &
maintenance of a
huge fleet of WTGs.

* Reduce cost of
O&M.

* Increased
performance of
support teams, better
time-to-solution ratio.
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RENEWABLE ENERGY
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The Future
Assets
No.
. Growt

Maintenance
: MAXIMIZE YOUR REVENUE

\F/

Protection

Cyber-
security
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SIEMENS Gamesa

RENEWABLE ENERGY

We are

Cortaire, Juan Miguel
Chief Engineer
Siemens Gamesa Renewable Energy

Juan.Cortaire@siemensgamesa.com

Suescun, Edurne

Service Product Manager

Siemens Gamesa Renewable Energy

Maria.Suescun@siemensgamesa.com
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Questions?

Please walt for

the microphone & &

State your
name & company

9 Isoft

0Sls
"3 PI\World earceLona 2018

Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &

OSlsoft
PIWorld

# Download on the
¢ App Store

X GETITON
P> Google Play
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