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EDP worldwide E=EBlIEE2

EDPR-NA
“Installed Capacity
3,667 MW

A&.L4»_
(/‘

10,146 GWh

Brazil

Installed Capacity
2,157 MW

Electricity
8,360 GWh generated
25,880 GWh distributed
3,045 thousand Customers

" MW ESTDA
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ricity generated  Electricity generated Electricity generated

Renewables 4 4 ¢
EDPR-EU EDPR-BR S
Installed Capacity  Installed Capacity

4,283 MW 84 MW

9,527 GWh 230 GWh - A A
4
' | &
<
Portugal
Installed Capacity T
8,911 MW €
[

Electricity
22,723 GWh generated
43,858 GWh distributed
5,718 thousand Customers

Spain
Installed Capacity
3,853 MW
Electricity
9,961 GWh generated
9,147 GWh distributed
1,118 thousand Customers

Gas
6,938 GWh distributed

224 thousand Customers

Gas
51.535 GWh distributed

796 thousand Customers
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SKIPPER o

System, Knowledge, Information, Plant Performance & EnviRonment

 Building a global network of energy
In multi-geography.

« A vector to achieve asset management
strategy for generation in EDP Group.
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SKIPPER

System, Knowledge, Information, Plant Performance & EnviRonment

Business Challenge

Provide an integrated information system to
support management and monitoring of

generation assets.

Support to internationalization of EDP Group.

Implement a plan to deal with future

organizational challenges.

Sharing of best practices and technology as

well to retain knowledge.

g;
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Solution

Connection of different data sources - DCS,

SCADA, energy meters to Pl Systems.

SharePoint portal with PI WebParts and

Pl DataLink for Excel Services.

Relational databases for other sources and

Business Intelligence.

Business Objects (BO) reporting.
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Data Infrastructure

- © Emissie Energla Activa .
SharePoint Portal SKIPPER Do’ | = -
Objects = |
Pl Datalink for
EXCEL Services -3 R
- ]
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Q
e Q
| 4
z |
ﬁx
o ——— & Forms
‘ I PI RDBMS
Pl SDK Manual Input Pl Interfaces
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SKIPPER

in Portugal, Spain and Brazil U

o (

. Barcelona
Saragoza .

[ ]
Madrid

Valencia

B b\L :Y»fkqm.}u b * Sharing enwronment for all company data
) ~ y A y i T (200 000 points in N real time, 27 BO Universes with
s i f ,'I-"""'é \“%;‘ﬂ:‘,‘i::: sm hundreds of management indicators).
S f’ aul e er ':’Lb: Granada WDK'"
E\ ’&/4.“‘; N S fﬂ & '.' % P -Tools for publishing content, available to all
! Groase o s Pl o = /collaborators
{ Distrito Féderyl. ;" £
';;.;;{f;w Minss ol * A portal to share user-generated content. Thus it
L ‘i’:’s’u‘:ﬁ A’{"""‘“s'“ encourages emergence of critical business knowledge
1)_/;..“%{,)'# Rie do Senae that was often owned by a single collaborator
)?x/s‘l a Catarina
4 g;:;«},} « Configuration tools, responsive in real time to new
OSlsoft.

requirements for data collection.
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= | @ EOP - SKIPPER (v2.18.840) - Windows Intemet Explo

OO [ oy w.-m- | eProvides an accessible way to the
movers oestios Lamaren| [ e Favorites | @ EDP - SKIPPER (:218.340) ¢ &) NewTab B-B-oe- 7 . - .
e R r— underlying data of the activity of the

2 central o e s ocnce ot 1 a5 on s S5 company in an environment that allows
s s sharing best practices and technologies
and the collaboration between people.

1000010174058

Centrales Hidraulicas

* Giving life to data, transforming it into
information to enhance competitive
advantages.

* Organize and add sense to the data in
order to make it understandable.

™

« Allow to identify, locate and ease access to
knowledge assets (organizational memory).

* Increase the creation of new paradigma,
leading to the formation of competitive
advantages.

G Local intranet | Protected Mode: Off G- RS v
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Pl Security Model

-
& Mappings & Trusts - PI System Management Tools (Administrator) e
File View Tools Help
Collectives and Servers 3 X | EN=DC)
Search yel
[T —— | Meppings | Tusis
edppicskip1.edp |
edpporskip 1 edp pt ] Mapping Pl Server Collective Description Pl Idertity Enabled
[ edprbskip 1 edp pt 2 EDPE149543 edpporskip? edp pt 145543 Tre
[] edpsetskip1 edp.pt 2 epPEteT24 edpporskip1.2dp pt E187224  True
[ edpsinskip1.edp.pt || % epPe211085 edpporskip1.edp pt E211095 True
[ edpskipenergias.edp pt =l | & eope23a7os edpporskip1.edp pt E233706 Fake
I [7] edpskipprdap2.edp pt L3 _& EDP\E278734 edpporskip1.edp pt E278734 True
E1] edpskinprdapd.edp gt £ epPE3NI3I0 edpporskip1.edp pt E301310  True
M 1 avalintrahc.com .|| % eorEmTI0 edpporskip 1 edp pt E327700 True
_& EDP\E336544 edpporskip1.edp pt E336544 True
System aregement ool £ EDPtcam edpporsiin edp pt piadnins  True
Search P || & corskipper edpporskip1 adp pt pizdmin  True
b Alams _& EDP\SKIPPERUsers edpporskip 1.2dp pt piusers True
> Batch
Il b Data
Il Interfacss . ¢ = o 3 &3
i o - X € BmE e : .
» Opston A mixed environment
b Points | Pl Idertities | Pl Users | Pl Groups |
4 Security

I Database Securty Collective baS e d i n W i n d OWS

Frewall Group Server Description
Identities, Users, &

wappngs e Tuas | || B3 CE_PRE_RW edpporskip1 edp... Energias PRE Active Directory Security’

ey Seinas 816 _Hval edpporskip1.edp... Grupo de validacio de dados de hidologia

! 83 PHDR_ECLUSAS edpporskip T edp. . PHDR_ECLUSAS Pl Users and Pl Groups,

ﬁpiadmins edpporskip1.edp. .. The administrative Pl Group formery named "piadmin” T
m 8 PIGroupincompatible edpporskip1.edp... Buitt4n identity to represent & Pl Group i a secure object i for Com patl bl I Ity and

ﬁpiusers edpporskip1.edp... The generic Pl Group formerdy named "piuser”
& SKIPPER/OMSK SKIFFER/OMSK easy accommOdate the

edpporskip1 edp. .

ESRipperUserﬁ edpporskip1.edp... |Jsers Projecto Skipper exce ptlons
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APPLICATIONS
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Monitoring .

RIBATEJO - GRUPO 2
MONITORIZACAQ DA EFICIENCIA 10-09-2014.10:00:00
R B o s 516 03 A set of displays with raw and a
E T | calculated data.
| ‘
u e e | g e [ \ Intensive use of Performance
L 3 152 ¢ Caudal 1.611 KNm3/ ‘r .
Y = Equations and Steam
1 |7 I e et Functions to monitor the
IR il = | efficiency of turbo-groups,
[i boilers and other machines
| Al e e e D B o o with special importance in
i —vra scrorm Ron: b o - thermodynamic performance.
rena. nee  mew | General | Equation |Schedu|ing | Security | Archive | Classic | Sy'steml

Ewvent tag: ACE_GZ_Pot_Mec_TV_LP_Calc15

Equation: (Awg(Taglvg(20PAB21CFD0N &', ™, "-15m’), TagAvg(Z0PAB21CFDOT v, ™ ™ 15m )" {StmEng_HPTL{0.9 Avg(TagAvg{20PABT11CPDDT . XQ01", ™, "15m), TagAvg (20PABT2CPO0T XQ01,™ -
15m )14 504, (32+{(3/5) TagAva(Z20PABI1CTR0T AQ01° ™ =1 5m YN-StmEng_HP TLID.5"Avg(TagAva(20PAB11CPODT X001, =-15m’), TagAva(20P AB12CP D01 XQ071 ™=, =-15m7)
*14.504,(32+((3/5) TagAvg(20PAB21CTO0T XQ01", ™, 15m)))"2.326./1000/0.98)

OSlsoft. INDUSTRY FORUM 2015 © Copyright 2015 OSlsoft, LLC. 13




EDP - SKIPPER (v2.18.840) -

t/Produc

Environment

+r Favorites. (& EDP - SKIPPER (v2.18 840)

Bem-vindo a Jorge Neves . | &%

Mapa Emissdes

- lpropuco - P+ lRisco pst LageLecbop o skippers  #

03-09
(0] [« »

..... ) 2439.754 Nmah

e o] @ Production Syncpic Pages - LARES - Orervicw - Windows Infemet Explorer B
Vi
visiof PR
o
welcome Jorge Neves . | g == '“
rad gobal de svergio P
Er_pRop. cO
mmmmmmmmm @ Janela Temporal - @ Reeraphic
Start Time
02-09-2014 14:25:04  [F] 02 Qmghm2 o o3 Grupo 2
End Time _ 14,17 mgm: 010%
-2 7
002 mg/Nm3 T 086 °C

Provide the tools for the management of
environmental data - atmospheric
emissions, air quality, water consumption
and wastewater.

Consolidation of environmental data.

Automatic data validation based on
operation of the facility and state of the
measuring instrument.

Manual data validation using (in house)
developed applications on Pl SDK.

Automatic integration of data on an Oracle
database for reports with Business
Objects (BO).

© Copyright 2015 OSlsoft, LLC. 14
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Environment

LARES - NOX Chaminé 1
Diagrama Funcional
Processo DCs 05l Local 05l Central (=]
MH
PEPTLR1OESTADO_INST 0 PEPTLR1QESTADC_INST_MFH H
% l 0 Automatic
PEPTLR_VALID_NOX_H1.11HNELOCOO01XA1 va u IS Itl o n )
r o*—H11 .wa ‘;} @ m_nm_m_m_vm_mu_mﬂmmmxﬂé} —H’l .
H1.11HNEIOTOD01NY1L
i TRl ‘“{cm PEPTLR_MFH_NOX_H1.11HNELOCOOU1X0H01 - Cal C u I atl O n )
1 I_ - =
| validation and
; . .
i PEPTLR_MFH_NOX_H1.11HNE10COO01XC01WRITER —{ Farametro NOX I nte g ratl 0 n Of
) %amm LARES i
- Ly
= - P environmental
H Unidades MG_NM2
4 H PEFTLR_MFH_WOX_ST_H1 . p Estagio | CHAMINE 1 .
A D — data for reporting.
i H ¢ e ! &) PEPTLR_ST_NOX_H1.11HNELOCOOO1XYLL
] [l > H11 L {11)
| i [
H L JJJHNﬂnummxﬁg}
i PEPTLA_MFH_NOX_ST_H111HNELOCCHOINGOL
i N (i3
1 Y
Tag FTRIZOHNELOCOD03D X0l 1-Final
Descriptor  CHAMINE 2 NOX - Médiz finzl hariria
Eng.Units mefNm3
Exrdasc ifbadval([If ACEPTRIZOESTADO_INST_MFH'==0then TagAvg'PTRIZOHNELOCOO0SD X0 1-ValidosHar!, -1k, elsa

If'ACEPTRIZ0ESTADOINST_MFH'= O then TagAve[ PTRIZOHNELOCO03 D XQ11-ValidasHor_AC!'*-1h""*) 2lse "No Szmplejl

then "Mo Sample" else

If 'ACEPTRIZ0ESTADO_INST_MFH <=0 then TagAve PTRIZ0HNELOCOD03 DX Q11 ValidosHar', ™ -1h,'* | else

If'ACEPTRIZ0ESTADO_INST_MFH'= O then TagAve[ PTRIZOHNELOCO03D X011-ValidosHor_AC!'* 1R, lse "No Szmple”
Observacies  Event=ACEPTRIZOESTADO_INST_MFH

Czleulz 2 médiz horsriz dos valores validedos de MOx de scordo como estadodainstzlacdo assumido
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BO Reporting

[&w apan
http://b0.edp.pt:8080/OpenDocument/opendoc/openDocument,

¥ Document - View - | [ 25| 48 | @

Edit | < RefreshData | [ Track

Produgéo Diaria da Central_v10.0

Ssdpper |

s @ ‘ Resumo Mensal

n@g

Situagio Hordria Produgio GPB180D v 1743 872 1716 174 @ htiyffoo.edpptB080/0
Situagio Horéria Produgio GPBAOD v 1z | 707 | 709 14

TR " ) Document - View - | [ 25| | 9 - |
Situagéo Hordria Vapor Alta Pressio Vvap 205 tonh | 343 11 281 2
Situagéo Hordria Vapor Baixa Presséo Vvap 55 tonh | 1528 1374 2087 20,

Situagdo Hordria Temperatura

Frodusko do a _-—“--

Temp Amb °c 1987 | 2106 2207 | 21

Energia Eléctrica

Produgio Energia Activa (A+) GPB1BOD = a0

e o ma | o wa W]| B

Emis sio Energia Activa (A+) Central Mwh s: m6 s 3

Recepgio Energia Activa (A-) Central Mwh 0 0 o EE- 400

Vvapor cR1 ton @2 o s I S a0

Vapor Rz fon R T -—5 20

Vapor Alta Pressio Vap 205 ton = me ™ g o

Vapor Baixa Pressio Vap 55 ton T 2

Vapor fornecido Vap 205+55 ton 120 110 1z1s )| a ° T
Gas Alimentagéo i REN Wims A tes 173 o
Gas Turbina GPB1B0D Wwms 1 t1s 1z

Gas Turbina GPBEOD Kiim3 0 0 o

Gas Caldeira Rt Nm3 696 084 1a75

Gas Caldeira Rz Nm3 0 0 o

Ag. Osmose Volume m3 w7 415 se

Condensados Volume m3 78 7es  es

Condensados Temperatura | °C e 7 Energia Térmica

2
8

s

8

s

Vapor Produzido [Ton]

I S I B A |
Produgéo Encrgia Activa (A+) GPB12AD M 74 188 170 1000
Produgéo Encrgia Activa (A+) GPBBID M 74 63 T8
Emissio Energia Activa (A+) Central MW 59 58 59
Vapor cr1 fonn | 3551 3528 3652
Vapor CR2 ‘tonih 175 174 11.82 1 N

PR o

Relatdrio Diério
l@—J% 8 9 10 1 12 13 14 15 16 17

Consume GN [kNm3]

Vapor Fornecido [Ton]

D

Edit | & RefreshData | [ Track n | [ EH (O
REE/GN
18
160 €
40 iV
120
100
a
60
a0 L
E)
0
34 56 7 8 9101 12131415181
Dia
B Consumogds [ REE (Grafico)
20se5s
1,400
1200 |
1,000
0
o
oo o a
600 0ggage aofod
i R Sl
00 g
20
0 -
] »

=] [2) Graficos

INDUSTRY FORUM 2015

Refresh Date: September 17, 2014 3:00:33 P GUT=01:00

Reporting with
Business Obijects for
data integrated from
OSilsoft Pl Server
database and
relational data from
other sources.
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Energy metering

Energy meters Protocol Comunication Interface

Contadores
Landis+Gyr

—2 | Landis+Gyr |
MDA FAG/FAF/EKM |

Concentradores |

%6 Skipper

Contadores
Landis+Gyr A k)
ZMQ202C \T "W

DLMS
{Device language

Pl System

Contadores
Carlo Gavazzi Concentrador |
EM24 ’ |

Pl UFL @

Power Plants Metaring points N° of Tags

OSlsoft. INDUSTRY FORUM 2015 © Copyright 2015 OSlsoft, LLC. 17




Energy metering .

Pedrog&o (MVArh) 16-09-2014 14:52:13
0.01 P I A i Con e T e 2N T, . SOPLa
0.00 ez S N
0.0 e
0.00 * Cost control of the production
0.00
0.00 process.
0.00 lIIL' L 1 15 uy I
0.00— 1
0.00 . B e T * Optimization of operation in
10814 11-8-14 12-8-14 Qo< 14-9-14 15-8-14 16-9-14 order to energy efficiency _
Ribafeita (KVArh) 16-09-2014 14:52:48 .
control of reactive power.
80 ] 1 ul n by
0 | ) v d |
50 - - : + Billing control.
40 ! .
10 ‘.. ) i
20 ] i .[h i e
; - d . o & - -_Identlfylng areas for
10-9-14 11-9-14 12-9-14 a2 14914 15-9-14 16-9-14 |mprovement.

- Emiss3o L15kVRip (15m Par)

- Emissdo L15kKVRcm (15m Par)

- Emiss3o 15kV Limite Energia reativa Vazio Tg=+-0.05

- Emissao 15KV Limite inferior Energia reativa Fora do vazio Tg=0.25

- Emiss3o 15KV limite superior Energia reativa Fora do vazio Tg=0,35

OSlsoft. INDUSTRY FORUM 2015 © Copyright 2015 OSlsoft, LLC. 18




Operation analysis

- Geral (12.18.840) - Windows Internet Explorer ] ez
] < [#] % | B Geogic 5~

S h-E-o S -

pt/Production/Pages/!

rodugic - Hidrica - Geral (v218.. ‘ ‘ s €] NewTab

do a Jorge Neves . | &

= Procura:

-\

“
iy e g0 edp
SKIPPER

1S 'GESTAO~ 'AMBIENTE - 'DOC'UNGE - PRODUGAOC - 'EPI » RISCO 'DSI 'LABELEC 'DOD 'O SKIPPER™

> Production >  Hydric

Diregdo de Gestdo e Seguranca Hidrica . 5
- SR OP - SKIPPER (v2.18.840) - Windows Internet Exploret

Optimizing the
operating processes

Carga na Fisde” MW (&) = [&] htip/skipper.edp.pt/Production/Pages/Optm PTSN.aspx b and Optl I I I IZI n g
PRO RS Fovorites | EDP - SKIPPER (v218.840) ] i &) NewTab .
N perforl nance in power
Douro. 4754 0,1 i
i Acompanhamento Desempenho Operacional do SCR na PTSN
Tejo-Mondego a24.0 15,1 1
DGH 1299,7 22,7 Os pontos representados nos graficos correspondem a médias hordrias. g e n e ratl O n p I antS
.
El S Initial Test  Valores tedricos garantidos pelo fabricante para as duas camadas do catalisadar na condicia de nova.
e Ending Test  Valores tedricos garantidos pelo fabricante para as duas camadas do catalisadar ap6s 24 000 horas de funcianamenta ou 3 anos apés inicio de operagéo (1
240 2000 N RO PR Grupa - BOFA
e .. BOFA OFF Start Ti
22 . G2 .. BOFA ON -ime

el LRI = Analysis of operational
Ly and critical variables.

i
=
P

|
=

— B
F t
w00 s s NOx outlet vs NOx inlet NOx Removal Efficiency vs Inlet Conditions Agueous Ammo
o e 24wt 280 w0 ve

0
; 260 85 1300
E o ‘ 5 £ 1100
£ 20 g 75 . E
8 200 0l § o0
& H H
g 0 g % 2 700
s 160 E 60 E
o
g 10 S ss £ so0
H g
® 120 50 E /
H £ 00
g w0 .
5 10 100
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Performance

d

t/Product

 ASINESLaspx

Favorites. Dg|~ |m edpON intranet

| @ eop- sipper 21881, x ||

I Welcome Jorge Neves , |

MOVEIS (GESTAD~

Skipper >  Production >

Data
09-09-2014

- ARIBATE
- ALARES h
1200
1000

800

&00
- Produgso Térmica i
0

AMBIENTE ~

-09- B Diregéo de Of
RELATGRIO DESEMPENHO:

Procura:

DOC UNGE * PRODUGAO ~

Rel_Desempenho_ASINESL

O~ [ revisppeatmpprroducs
22|+ adp edpON intranet

23/24| /1

[0

1180 1130|1180 1180|1180 11801 180 [115)

Jorge Neves . | g2

Skpper >

Data
02-09-2014 |

RELATORIO DESEMPENHC
- ASINES

- ARIBATE

mEnergia

1180112011801 1801179 [1 179 |1 151 115

MWh
08
05
04
02
00
02
04
06
08
10

Asi

Mbveis Gestdo Ambiente

DOC UNGE Produgdo EPI

INES - Grupos 3, 2, 3 e & (Inicio 05 Nov 2013)

Risco DSI Lab

a0
400
3 1
300 |
0
20 4
150

Produgdo Térmica

1204 [ 290 [ 320 |

Relatério de Desempenho

ALARES - Emissdo /ID

ST

‘e sr‘m 5/ [9/10 10711

[ 350 | 350 [0 350 |

SKIPPER®

02-09-2014

a3 1415 1518 577 28 2 70 20 vz

340 | 320 | 320 | 340 [ 3% | 350 | 350 | 350 | 340 | 290

ALARES - Grupo:

DOC UNGE

Movess

OSlsoft.

Done.

sle2

Producdo

EPL

Risco

10 [ 316 [ 397 [ 396 | 978 [ | o1 [ 993 |

Desvio

o4 [ 395 | 379 | 365 | 375 [ 383 (39 | 390 [ 3us |32 |

c 'DoD 0 Skipp:

Desvio do Grupo 2

G Local intranet | Protected Mode: Off -~

INDUSTRY FORUM 2015

Analyzing
performance of
generation versus
demand.

© Copyright 2015 OSlsoft, LLC.
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Maintenance

- Grupe  start Time End Time
.Gl 15-09-2014 8:00:00 5 15-09-2014 18:00:00 | [ (2] [« ()
‘& rge Neves . | 25 == Procura: PN sitc Actions - | .:“ ~
. roda globot o
PTLR - Grupo 2 - Diagrama Global Sankey by
;ESTAO~ AMBIENTE - Doc UNGE - PRODUCAO + EPT - lRISCO bST lLaeiec 'bop o siapper-  SKIPPER
a) Pot. Térm. GN: 621,84 [MWt] 15-09-2014 18:00:
Modo Funcionamento:
Manutengdo > OMOF > Optimizagdc >  Monitorizagio Caldeiras (Vapar) . .
Perd: 2,49 [Mwt]
p— ol Examples of applications for
s Rl ey [ Circuito Ar/Fumos da Caldeira 1 PTSN - Agua/Vapor .
Pot. Térm. @( l I l t .
b) saidate 393,25 (MWt] Grupo al n e n an Ce "
gyt MecTV e Ref: 398,57 ] De: 17-Jul-2014 A 184ul-2014
39,45 [MWm] H
o Teariors: Frtoeioe * Thermodynamic cycle to
Perdas - Bombas 7| enci ira: M
Transferéncia Calor Caldeira: NN co ntrol the d eg rad atl on Of
Parametro Estado Valor Medido Valor Referéncia -
SH Prim. [MWt] 142,29 129,28 o 0 pe ratl O n
Pot. Mec. TV LP 5H Sec. [Mwt] 51,96 71,62 LT "
43,25 % ) 55,70 i SH Final [Mwt] 58,81 62,71 i .
25 % Ref: 59,54 [MWm] ) Pot. Term| Reag. [MWE] T e ° A d fl I
w0sd el Iran ue gas cycle
d) Pot. Mec. TV Ref: 39,34 co. 41,48 40,33
135,81 (Mwm] &) Pot. Term. Condensador Eap HAT) 1851 1718 I
37,53% Ref 13575(MWm] 2022 (Mwt] Total [MW1] 723,11 731,38 CO ntro .
62,4% Ref: 223,27 [MWt]
g) Pot. Mec. Total _ 350
361,91| [(MWm I H
. 3553 = 1 g w * Water and steam cycle
Perdas [T [Mwe] 5 20
S 200 t I
h) Pot. Elec. Produzida 352,96 [MWe] 2 150 Con ro .
Ref: 347,75 [MWe] @
a 100
Rendimento Ciclo Brayton: 36,89 % Ref: 3563 % E =
o
" . . P . H Fi | R . Eco. E
Rendimento Ciclo Rankine: 37,74 % Ref: 38,06 % m = = = < 2t
|lREfEr§n(IE 129,28 7162 62,71 110,31 40,33 317,13
Rendimento Ciclo Combinado: 57,37 % Ref: 56,50 % |'M=d'dﬂ 142,29 51,96 58,81 110,06 4148 | 31851
Rendimento TV HP: 8292 % Ref: 82,82 % Transt. Calor [%] - Medido Transt, Calor [%] - Referéncia

mPrim WPrim.
msec

Final
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Maintenance

Skipper =  Production = Controlo Temperatura Chumaceiras
Start Time Alto Rabagio
*-24h gz
End Time

* =

2 DAPDGEODS - Producho - Hidrica - Manutencho (v2 18.640) -
Bem-vindo a Jorge Neves . | EBIZEN  Procu 3
sy o0
MOVEIS GESTAO® AMBIENTE = DOC UNGE = PRODUGAO = EPI = RISCO '0S1 LABELEC DOD O SKippere  SKIPPER
Skoper > Production > Hydnc Maintenance
SatTine wah End Time & DE®
8 @ Temperaturas °C -

E a0 Descricio Tempo valor Unidades  Estado actual
\\edpoorzkip?.edp.pALMT.GRI.TPALT CHUMGUIA ALTERNADOR G1  15-08-2014 11:17:33 50 grau © I
dpporskip! edp PHAL MT.GR1.TPTUR CHUM.GUIA TURSINA G1 S0RINITH DN 0T
\\edpoorskipl edp.pH\AL MY, GR1. TPIME CHUMIMPULSO G1 15-09-2014 11117:33 61,28 grau € ——
\edpporskin?. edp. PHALMT.GRZ.TPALT CHUMGUIA ALTERNADOR G2 15:09-2014 11:17:33 39,3 9 C
\\edpporskip?.edp.pt\ALMT.GR2.TPTUR CHUM.GUIA TURBINA G2 15092014 11:117:33 315,68 grau © —
\\edpporskip!.edp. pALMT.GR2. TPIMP CHUMIMPULSO G2 15-09-2014 11 38,7190 C =
Vledpporskipy edp. ptVAG.MT.GR1. TPALT CPUMGUIAATERIADOR GI 1508201411750 46fionuC
\\edpporskip!.edp. pHAG.MT.GRA, TRIMPM CHUM.IMPULSO METAL Gi 15092014 11:17:33 57,62 gauC P
\edpporskipl edp OAGMT.GRLTPIMPP  CHUM.IMPULSO PATIM G1 IO 6Nt
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\ledpporskipl edp.pHAG.MT.GR3. TRIMPM CHUMIMPULSO METAL G3 15092014 11:17:33 8387 grau € == Em
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Turbo generator
bearings
temperature
control, in Hydro
power plants.

Vila Nova Valeira Bouga

Frades Tabuago Castelo de Bode

Salamonde Régua Pracana

Vilarinho das Fumas Carrapatelo Fratel

Canigada
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Operation

] AdhocsVG - WebpageDiaiog L
@ OSlsoft Start “2h
[7]

Esquema Hidrdulico Tanes

RIO NALON COMPUERTA L 0,00 cm
COMPUERTA2  0,00cm
[ SAl COMPUERTAZ  0.00cm
{l @ cotas Embalses - @ Generacién C.H.Tanes -
I PRESA TANES 16-09-2014 17:27:38.
CoTA 4B0.ETm 500 40 . o
[l WERTIDO TANES 0,00 m3/s 495 39

COMPUERTA1 0,00cm R — o - :
l COMPUERTA 2 0,00 cm
COMPUERTA3 0,00 em e 2 .
ve35.27 s L Hydraulic an
[ — T T ——
: Z?IB m2 80 2 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00
APORTACION 1,59 MW Q= 130 m3/

(B2 N N SRRy o TED ® Tanes 10 Grup
475 37" Tanes 10 Grupo

© Tanes 10 Grupo

! APORTACION MEDIA 1,67 MW p rOd u Cti 0 n
Lo En @ Generacion Minicentrales ~

: control in
ass 35
! : ydro power
RiC ALBA asoaslliiiiiiiiiiiiiiiiiiiiii]l
1,2
== CANAL © Tanes General Cota Tanes .
0.8
06
l
0.4
21:00  00:00 03:00 0600 0900 12:00 15:00
o Laviana 2 Grupeo 1 PorActi
© Laviana 2 Grupo 2 PotActiva
@ Laviana 2 Grupo 3 Pot Activa

S.sidre 5 Grupo 2 PoLActiva

Cafio 5 Grupo 1 Pot.Activa
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Operation

—

QX‘

L

“ov Skipper
Wy rede global ds energio  BOP
SKIPPER

,
@ EDP - SKIPPER (v2.18.840) - Windows Intemet Explarer ’

Procura: \ 4 Acgdes do site ~

Bem-vindo a Jorge Neves

MOVEIS'GESTAG 'AMBIENTE~ 'DOCUNGE- 'PRODUCAQ~ 'EPI- RISCO 'DSI'LABELECDOD O SKIPPER
REDUZIR CUSTOS

Skipper =  Producon > ocorre_desca

Recursos nas Albufeiras

HIDRAULICA EDP

Descarregamentos em curso =
ch

Movimento da Energia

i ' il q -

f , o~
Caracteristicas Aproveitamentos
I Documentacio DPH 1] 100

e Dial
DPH - SIGAS ] i

[ Start T / Start | 10-02-2014 0:00:00 End 11-02-2014 0:00:00
art Time.
10-02-2014 ] .'-’ & 150, @ E-
End Time o = /
11-02-2014 il @

son
mEi 24 Hourle) 11022014 0:00

Controlo de ca
Descarregadores e

Descarregamentos
'v Turbindveis 001 24 Fourfe)

- . / A
FT 24275 b -

@z toen o) rozzomosomn | [ 400
10-02-2014 0:00°:00 24 Hour(s)

© CALDAL DESCARREGADG 4 CAUDAL DESCARRE

Tags: \\edpporskipl.edp.pt\MD.MD.BRG.CAUC » [] Hidden [ Multiple Scales

Apply Scaling

Mdveis Gestdo 'Ambiente DOC UNGE Produgdo EPI Risco DS| Labelec DOD O Skipper

Min: Autorange w Max: Autorange ¥

11-02-2014 0-00-00
GADO

Dam overflow control.

(o] [« b

\tedpporskipt.edp ptPTMDBRG....
2
milseg

lledpporskip?.edp pNETMD.BRG....
e
miseg
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Operation

& DAPDGED22 - Produgio - Hidrica - Cavado/Lima (v2.18.840) - Windows In(emg Eplwer —
Welcome Jorge Neves . | 5i5 = EN e T G e& 9 i o

s ed

MOVEIS GESTAO* AMBIENTE * DOC UNGE ~ PRODU(;EO > EPI * RISCO DSI LABELEC DOD O SKIPPER™ e
Skipper > Preduction > Cawvadolima
Start Time _ # = — - N Carga PHOL - Mg MU 16:09-2014 17:54:40
T —-Ceniro de Producdo Cavado-Lima 200, 1
End Time 4

aradela VendaNova Frades Salamonde V Fumas Canigada

NPA. (740.00) (700.00) (700.00) 280.00) (569.50) 1162.00)

Niv. Albuf. F19.70m 67284 m E7384m 25485m 581,71 m 15518 m

Caudal langado 8 mikeg Omakeg Om3keg Omakeg Om3keg  Omiseg

Poténcia dnw G om ome oaw o S8 R S s s e Hy ro Syste ms
e

- Cavado Lima Aibufeira - situagao hidror
B Situagao dos Grupos

monitoring.

Alte Rabagde
Canicada

Afiuente Total (m3/s)

ey ]

Descarregado (m3/s)

I

Paradela
Salamende )
Touvedo
Venda Nova/Frades
.. Venda Nova/Vila nova
Vilarinho Furnas

Eeoldgico (m3)

Hidrofogra (m3/s)
o
o
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Operation

Start Time 15.09-2014 18:09:23 [ EndTime +

& EDP - SKIPPER (v2.18.840) - Windows Internet Explorer

. - - . 2y | Bem-vindo a Jorge Neves I;—'E Procura 2 ..“

Direccéo de Gestdo Hidraulica “ Sdm
iz redegabaida g odp
SKIPPER

MOVEIS GESTAC- |AMBIENTE- 'DOCUNGE- 'PRODUCAO- 'EPI- 'RISCO DSI LABELEC'DOD'O SKIPPER:
Cavado - Lima
Ao Lindoso - Touvedo
atto Rabagio
Vila Nova / Paradela
Frades
Satamonde

Skipper >  Producion > MovEnerg

Start Time  15-09-2014 18:09:23 [[5] EndTime =

Monitoring the
A . energy flow in

HIDRAULICA EDP

hydro systems.

Documentacio DPH

Vilarinho das Furnas
Canicada

DPH - SIGAS

ALQUEVA

1m0
15.00.2m4 18:09:23 1509-2014 18:09:23

Voltar

Méveis Gestdo Ambiente DOC UNGE Producdio EP| Risca DSl Labelec DOD O Skipper Critical Software. S A 52
m

1
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Operation

— N
Hidica - Recursos (12 18.840) - Winlows Intarnet Explorer e S — [

/€ DAPDGEDLI - Produgio

welcome Jorge Neves .. | i3 2 KM Pracura 4 93 I

e ongonade e 04p
SKIPPER

MOVEIS'GESTAG- |AMBIENTE - 'DOCUNGE~ 'PRODUCAO~ 'EPI~ RISCO DSI'LABELEC DOD'O SKIPPER

Skipper > Froduction > Armazenamento nas Abuferass

R T VED) Start Time +-30 days 5 End Time m e

Descarragamentos em Curso
Movimento de Energia Alto Lindoso

| [ [

pocrmrerios sl : Volumes na Albufeira (hm3) - Situacso atual

oPH - STGAS : wen [ oo |

=
I i & Ad hoc Trend -- Webpage Dialog

= Recursos des Albufeiras

Aguieirs

Alqueva
Alto Lindosd|
Alto Rabagdo d
I Cabril

Caldeirdo i

Canigada i
Castelo de Bade

| Controlling

Paradela
pracana
Torrdo 16-09-2014 =

Venda Nova

Vilarinhe das Furnas 725 23,39

monitoring
dams’
capacity.

vilar-Tabuaco

717,80

71747 71747

716,13

* 17-08-2014 18:06:04 16-08-2014 18:08:04

09-09-14  10-09-14 110914 120914 13-09-14 14-09-14 150914 16

am.s | 7a5% | 7a3% | 7a1%

Tags: alias.|volume armazenado - Hidden Multiple Scales

Min: Autorange - \:I Max: Autorange D Apply Scaling

738 | 737 | 1% | 73en | 73
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Information

(& EDP - SKIPPER (v2.18:840) - Windows Intemnet Explorer

//skipper.edp.pt/DOM/OMOF/MonitorizacacP roducao/Pages/Douro aspx

QU e vomme

Fir Favorites | /@ £DP - SKIPPER (12.18.840) ‘ ‘

An infrastructure

Welcome Jorge Neves

Procura: EPY e Actons - |

Skipper > Manutengio > OMOF > Monitorizagio da Produgio >  Douro (FRO)

MOVEIS 'GESTAO- 'AMBIENTE - 'DOC UNGE - 'PRODUGAO - EPI - 'RISCO 'DSI 'LABELEC DOD '© SKIPPER-

@ OMOF - Direcgao de Optimizagdo e M
Nicleo de Anlise de Exploragio

Nota: A analise abaixo efectuada tem por base os sinais de poténcia dos grupos

Caracterizagao do Dia Actual

Energia Eléctrica Bruta Produzida / Recebida [Valores Acumulados Hoje)

2
H

-
g

o

Energia [GWh]

=
s

Volume de Agua Armazenada [hm3]
2

20
-4
Wil Wil Bicd  Picll  Bemp.l Bemp.ll Pocinho Valeira Tabuze Régus Camapat. TorrSo  Crest °
m—Turbina Gr. 51 m—Turbing Gr. 52 Turbing Gr. #3 Tabuaco
= omba Gr. £ Bomba Gr. £2 ——Energ Méx Dia. Produz Turb

m—olume Real Armazenado

Manc

——Energ Max Dia Consum. Bomba ¢ Tetal Turbina Total Bomba Min. * %E

Caracterizagio Mensal (Més Actual + Ultimos 12 Meses)

Energia Eléctrica Bruta Produzida / Recebida {Histérico Mensal) —Crestuma-lever

Volume de Agua Armazenada nas Albufeiras [Hist

ason Tango

% mmmPicote |
159, & m—iranda 1

m—iranda |

1350 | 1258 | J———— _
arapatelo =

] L] =
| | 75% . mmmTabuaco E]

950 | | —al it Z
£ Pocinho ]
z 3 “Bempostal ]
§ oo ‘ b s e 3
H ‘ p
‘ £

2
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Volume de Agua Armazenada nas Albufeiras (Hoje)

54%

Picote |

1 - Albufeira
2 - Barragam

3 - Tomada de 4gua

& - Circuita de adugda

5 - Central

& - Circuita de rastituigao

®

| and a multitude of
applications and
presentations,
flexible enough to
target (almost)
any audience.

m
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Alarms

@YEDPSIN-DE - PI System Explorer H[=]
Eile Wiew Go Jools  Help

@ Database [ query Date ~ (D Back (0 |, checkin %3« [#] |
A Mew - - N %v Elverwewl nggerl Messagel Subscriptions  Histary I P I N O t I f I C at I O n S

9 PEPTSM_MFH_*%_GNEDTCFOOT<]01 ; Hmani .
A P oo Alarms configured for
i R S information on events at the

o — plant or in the operation of

j% File “iew Go Tools  Help O S ISOft P I SySte m "

@ Database B Query Date + (D Back 0 | E, checkin %2 o« &) |

"_quw L Q- _'3' Overview |Trigger| Messagel Subscript\onsl H\stowl The events are Sent to the

( Elements

3 FRATEL - Cota Montante 5tDev -12h Mame: FRATEL - Cata Montante StDev -1h .
el EYFRATEL - Cota Montants StDev - e E—— selected users by email.
i Library Description:  |FRATEL - Cota Montante StDev -Th ;I
zzm Unit of Measure LI
@ MyPI

Status: |Disabled

_ Template:
8 Contacts ﬂ— ) I

Cateqories: ICotas _I

— Trigger

Tanget: Frate|
Condition: *A\CaudaizlCaudal turbinada' > 0And StDew[' \Cotaz(Cota montante’, ™1k, "™ =0

— Message

O item[s] of custom content available to subscribers
1 customized delivery format]z) configured for Emai

(7 Elements Subscriptions
L&) Fuant r1 subscription[s] to this notification
wenl
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Work In progress

SKIPPER CF Contadores.xlsx - Microsoft Excel [E=E

X9

Home | Insert  Pagelayout  Formuls  Data  Review  View  LweOffice  Developer  Add-ns  PowerPvot  PIDatalink  PlBuilder c @@ =R
- - — 1 . .
Bl £ caiibri 28 =/ A" A" G \EDPELVSKIPL\TRANSFORMADORES - P System Explorer (Administrator) - = =B8] % De Slg ni ng d ata Stru Ctu res
g =
Pute L, B I U- .| fy. A . | File Search View Go Tools Help
b G_'b ; — 7@ Database [ QueryDate + ® & | Back () |H, Checkin %) « [2]Refresh | (F New Element ~+ =] New Attribute Search Elements P~ - P I AF f - f t
ipboard 1 on 5
x e T in or information on
- & Bements | General | Chid Elements | Attributes |orts | Analyses [ version | .
‘ : SPm e the ener metering and
s CCRJ
8 - (§ 108484 Filter Name: C2H2 I gy g
Clv lagi +  Cani v D C i , e
T Ert — an:-:ﬂm Ll @ 10135 |"J‘-‘03Name 4 Value Description: Acetileno
oI FHAGFAG! O LEL91749 = Properties: <None>. ‘
B om PHAG-FAGT @ s0002A
é om PHAG-FAGT & Ss0012A 7% Categories:
3 2:: E::::::E: ( Ruptor 2 Default UOM: icrolitro.| H
W o o  Zonainferior da cuba ouLA ' ‘
T o FHASHUEL e 6 AC - - - Value Type: .
E ot FHAG-IHUET @ (@ S0050Afs0 e ]
om PHAG-HUE! it Value: opLL
W om ares PHAF-DLHS1 L EOP Ditribuiqia Suia & (@ SO00S0Afs4 ouL ‘
) G- (J S00S0Afs8 DataReference:  [Table Lookup -
g o [ & i S
& caL 5 Settings. I
g o [ —— G- & s mAL e AL IVAL L heRIEC] TR
- @ CLSP oL [Z_DCC_200EPTR]] WHERE .
oM Alfarfs FHAF-HUET Servisarfusiliars (Y, Element Searches - [TAB2_CARACTERISTICA] = 'ACETILENO_n' AND
o s 2] Local da recoha Zonainferior da cuba g:gﬂ:égﬂ:] @Tg[?sforlrgador AND
FTS ERT——— X = @llocalda
T o figuens PHAP-FAGT Bt arbinauBamba =N omiAL recolha); TC=TAB1_TIMESTAMP;stepped=True
20 o Blausus FHAIFAG]  @riCamponradar
21 o FHAMFAGT  GriTurbinacuBamts
22 o FHAIFAG! G0 Camnradar & Trend SR databases and I I I a S-
23 om Alausra PHAP-FAGH  Linha Alausra (400K V3
28 o aiguons PHAY-FAGT  Linka Ron (4001)

[ 25 om PHAIFAGT  Likataura 3001 StartTime: 3112-2009 11:46:24 ) Endrine: =
25 pm PHAP-IHUB1 Dore. Funda dur. (Harmal) 3 :

| 2 ot EHRRINS1 [Sressn i Fressbass ® ENSAIOS|CCRI|S 0012 A|Zona inferior da cubal ACIC2H2 O ENSAIOS|CCRI|S 0012 AlZona inferior da cuba]AC|C2H4 ¢
2 o FHALHUET TR 0 o

| S0 om PHAI-IHUER R, Bamkar Gad uuL ByL
31 om PHAIHUES @ Bambo L1 Acetileno Etileno

| 32 om PHAV-HUB? @ Bambar GLJ « i » . .

33 om PHEN-HUBS. Bormt.PolhazZ (Recurrol 77 50¥7 2070 5

| 59 om PHANIMUES Ders. Fund ur. (e surs) g Skl 9

S5 o FHAMHUE? &0 6 — t [
SE o FHAM-HUE] TAGR 142 (Fesurrel [ 3
FC0M Aleuows PHAV-IHUBS T4 Ge Z (Narmal) F——3%= — | . . .

[3 om e PHAMIHUBS 1A (iormelt 3 1 | | 1 | In Orm atlon aval a e
M 4 » M| SKIPPER CE ¥ o — h .
Ready | | ‘ | "

— 1 b=
3 Bements = 1 %
| Event Frames 0 0 0 D 0 0 0 \‘
55 Library 31-12-2009 11:46:24 1887 days i > 02-03-2015 11:47:38
e Unit of Measure [add attrbutes... | AddPrpaints... | [ Traces... | [ Cose
I@Amnyses «
=
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CONCLUSION

(and something more...)
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SKIPPER

System, Knowledge, Information, Plant Performance & EnviRonment

Business Challenge

QU

A

Provide an integrated information system to
support management and monitoring of

generation assets.

Support to internationalization of EDP Group.

Implement a plan to deal with future

organizational challenges.

Sharing of best practices and technology as

well to retain knowledge.

N

OSlsoft. INDUSTRY FORUM 2015

Solution

Connection of different data sources - DCS,

SCADA, energy meters to Pl Systems.

SharePoint portal with PI WebParts and

Pl DataLink for Excel Services.

Relational databases for other sources and

Business Intelligence.

Business Objects (BO) reporting.

© Copyright 2015 OSlsoft, LLC.
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SKIPPER o

System, Knowledge, Information, Plant Performance & EnviRonment
Benefits

« Automation in data acquisition, validation and consolidation.

» Online access to industrial process data.

» Sustainable decision to replace discontinued data acquisition systems by systems with
improved performance.

* New operation paradigm:
— Reduction of reactive power in hydro production centers;
— Better thermal cycle performance with control of flue gas/air splitters in boilers;
— Easier access to dam overflow control and dam capacity by users;

— Easier connection between technical data and economics.

» Data source for maintenance KPIs.

\\y *Open data for open minds brings better knowledge of our assets.
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SKIPPER o

System, Knowledge, Information, Plant Performance & EnviRonment

Results
* Accessibility to data and knowledge sharing without technological, organizational or geographical
barriers.

« Putting the focus on assets’ knowledge with the potential to create value by eliminating monopolies in
data access.

« Evolve from a vertical organization to a networked organization.
» Obtain, maintain and analyze data from all units of EDP Producéo.
» Optimize efficiency’s management of existing assets.
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Life cycle

Start - Growth ©  Maturity -

'SKIPPER users S }Knowledge

Legacy éapplications in use -
E time

SKIPPER

Data
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Future

Maturity
New challenges —
New uncertainties  f(X)
Knowledge
—_— New risk evaluation \
New learning curve -
-_--‘__'_""‘-—-.__‘ g

Data

time
*End legacy applications and also manual data entry and integrate applications with same functionalities;

‘ Increase the number of SKIPPER users in maintenance areas;
'. Qb « Predictive analytics;
/'y Optimization of access and sharing knowledge;
S+ Establishing algorithms to transform the current information into knowledge.
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* manuelpio.silva@edp.pt
 Eng. @ EDP Gestao da Producao de Energia, S. A.
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