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Defacto Standard in Power and Utilities
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../My Documents/
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European T&D references (non exhaustive)
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Big Challenges...

Dear Mr. Chavero.

| and generating clean en
| energy gonerated as at

by our solar panels was 28806.5 kWh.
equivalent 1o supply power for 27 average
househokds per month. Please visit:
wavw,ecoatles 2,28 and comment on our
sustaingdie otfenng.

S
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What’s coming?

Smart Microgrid
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Use Cases
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Use Cases
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Real-Time Infrastructure use cases deployment in leading companies

w.\.\vff Enel .UWi

- [E
)\ Die Energie ist da

&FINGRID

OSlsoft. REGIONAL SEMINARS O Cobyiiaht 201428 OSleor Lie 13]




OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. (I ]



EDP worldwide E=BlIEE2

3,667 MW

e “° EDPR-NA
& installed Capacity
- -
b ]

10,146 GWh

Installed Capacity
2,157 MW

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

¥ MW EBTDA

EDPR-EU
Installed Capacity

EDPR-BR b <
Installed Capacity £
84 MW i i 2
tricity generated Electricity generated Electricity generated

Renewables <

4,283 MW

9527 GWh 230 GWh

A
n 4
Portugal
Installed Capacity |
8,911 MW €
E—)
Electricity Spain
22,723 GWh generated i —
b nstalle pacity
43,858 GWh distributed 3,853 MW
5,718 thousand Customers
Electricity
Gas
R 9,961 GWh generated
5358 AW distribute 9,147 GWh distributed

224 th d Cust
il v s 1,118 thousand Customers

Gas
51.535 GWh distributed
796 thousand Customers
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SKIPPER

System, Knowledge, Information, Plant Performance & EnviRonment

Business Challenge

OSlsoft. REGIONAL SEMINARS

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.

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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//sipperiedppt/ars/Pages/Lar

MOVELS GEsTAOT AMBIEN

@ EDP - SKIPPER (v2.18.840) - Windows Intemet Explorer

@U"& tp://skipper. edpp& sHC/Pages/SiteCCHH.aspx

i Favorites g EDP - SKIPPER (v2 ZJ!BW)

Bem-vinds  Jorge Neves . | B EN

INCIDENCIAS
CCHH
PLANIFICACION
CURSOS GENERACION
\ Teléfonos

G Local intranet | Protected Mode: Off

* Provides an accessible way to the
underlying data of the activity of the
company in an environment that allows
sharing best practices and technologies
and the collaboration between people.

* 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.
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Monitorl

ng

RIBATEJO - GRUPO 2
MONITORIZACAO DA EFICIENCIA

10-09-2014. 10:00:00

r
Pres. 31 bar

Aux. 6 MW

233°C 03 bar 08 kofs
99 °C
1584%¢ s470C 27ba 80 Kals
567 "C | 582 *C 113 bar 87 kg/s
m Gases Ent Cald SD Compressor vt »
Temp.  408°C
Temp. 594°C B8 Kpis
Pres. 16 bar abs
{520 Caudal 1611 KNmaf v
Y
e AP= MP BP
55°C s Natural

N° de Arranques 957
Horas de Servigp ~ 52.820 HORAS

27°C

A set of displays with raw and a
calculated data.

Intensive use of Performance
Equations and Steam
Functions to monitor the
efficiency of turbo-groups,

R boilers and other machines
o || Tome a1 Pot Ture. AP ot urk P Po. Ture. 8P ) with special importance in
) 0 cacsorny 1zimw e s e = thermodynamic performance.

Rend. HSG 86 %

General | Equation |Schedu|ing | Security I Archive | Classic | Systeml

Event tag:

ACE_G2_Pot_Mec_TV_LP_Calc13

Equation:

(Ava(TagAva20PABZ1CFODT &, ~15m). TagAvg (20P ABZ1CFO0T.v" =, ~15m )" (StmEng_HFTL{0.9-Ava(TagAval20PAE1 1CPO0T.XQ01" ™~ = 15m), TagAva(20PAB 12CP00T X201 =~
15m))14.504,(32+((9/5) TagAva [ 20PAB31CTO0T ¥Q01" ™ =15m )))-StmEng_HPTL{0. 9 Avg(TagAva(20PABT1CPO0T XQ01, ™ *15m), TagAva [ 20PABT 2CPO0T XQOT = *15m1)
“14 504 (32+((9/5) TagAvg ([ 20PAB21CTO0T XQ01 ™ 15m )2 326/1000/0.98)
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[ EDP - SKIPPER

Environment

vis
visio

Bem-vindo a Jorge Neves o | iz

Skipper >  Production > M;

MOVEIS GESTAO~ |AMBIENTE + DOC UNGE » 'PRODUGAO + EPI » 'Risco 'ps 'LaBELEC 'DOD 0 SkIPPER™

pa Emissdes

/@ Preduction Synaptic Pages - LARES - Overview - Windows Intemet Explorer —c— [E=mEEn—)
Welcome Jorge Neves - | 5i% = N e&
e g o 809
m3| | @ Janela Temporal - @ RtGraphic
Start Time
02-09-20 4 [F] s02  0mgnms o2 B Grupo 2
End Time NOX 14,17 mgiNm3 Wo  010%
03-09-2014 14:25:22 | [F]
o oo2mgnms oT  oseC
(0] [« [» oz ooes rcaty) 2439754 N P
<
@ Grupes
o Overvie m .
i Grupo1

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).
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Energy metering -

Pedrogdo (MVArh) 16-09-2014 14:52:13
0.0 WL - MWW Wm""\ .L#LI.I‘I‘JIHI...-.J Rl
ey
« Cost control of the production
process.
. - R | '“*m iR  Optimization of operation in
10-9-14 11-9-14 12-9-14 & <> 14-9-14 15-9-14 16-9-14 order to energy eﬁiciency —
Ribafeita (KVArh) 16-09-2014 14:52:48 .
control of reactive power.
80 f il ul ul b
60 | ] i |
L l‘ v 1yt
50 + - i * Billing control.
40 1 !
3 ) ‘1 i
20 1 b ih i e -
. . g . - 4 . . _Identlfylng areas for
10-8-14 11-8-14 12-9-14 a2 14914 15-9-14 16-9-14 Improvement.

- Emiss3o L15KVRip (15m Par)

- Emissdo L15KVRcm (15m Par)

- Emissao 15kY Limite Energia reativa Vazio Tg=+-0.05

- Emissao 15kY Limite inferior Energia reativa Fora do vazio Tg=0.25
- Emissao 15kY limite superior Energia reativa Fora do vazio Tg=0,35
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Operation analysis

- Geral (v2.18.840) - Windows Internet Explorer [ ]
.pt/Production/Pages/Hydric.aspx +[ 42 ¢ |{ B Google o -|
rodugio - Hidrica - Geral (v2.18.8... | ‘ 5 &) NewTab [ v & v
wossoeneves. |ATE procus L 2%

My e sbelde seiga  edp

SKIPPER

15 'GESTAO~ 'AMBIENTE * 'DOC 'UNGE ~ 'PRODUGAO ~ EPI = 'RISCO DSI 'LABELEC 'DOD 'O SKIPPER~

> Froduction >  Hydric

Direcdo de Gestdo e Seguranca Hidrica aL pRo, PRE - MW
bl I 1
DP - SKIPPER (v2.18.840) - Windows Internet Expl.

5 ] NewTab

Acompanhamento Desempenho Operacional do SCR na PTSN

Initial Test  Valores teéricos garantidos pelo fabricante para as duas camadas da catalisador na condigdo de novo.

Ending Test  Valores teéricos garantidos pelo fabricante para as duas camadas do catalisador apés 24 000 horas de funcionamento ou 3 anes apés inicio de operagdo (1|

.. BOFA
{.. BOFA OFF

Carga na Rede - MW ) = [ ] hitp//skipper.edp.pt/Production/Pages/Optm_PTSN.aspx
PRO EEE Favorites ‘ & EDP - SKIPPER (v218.840) |
Cavado-Lima 400,5 7.8
Douro 4754 0.1
Tejo-Mondego 424,0 15,1
oGH 12997 |[ 227 Notas:  Os pontos nos graficos a médias horarias.
il Vo
240 2000, PR . Grupo
| =
22 G2

N 1 T | F
It
8 e NOx outlet vs NOx inlet NOXx Removal Efficiency vs Inlet Conditions Agueous Ammo
C T e o 24 Houris) _ 280 ” vs
£ w0 85 1300
S
™ ) & £ 1100
5 £ 3
3 £ 70 5 o0
H = H
I E 85 1 3 700
3 fo !
& 140 5 2 so0
2 E H
" 120 50 E /
H £ s
-i 100 45
f; 80 40 100

i BOFA ON

| [BOFA ON/OFF

Start Ti
*1mo|

End Tin|
=

Appl
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Optimizing the
operating processes
and optimizing
performance in power
generation plants.

Analysis of operational
and critical variables.
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Performance

 ASINESLaspx

Favorites |55+ sgp edpON intranet | @ eop - sKPPER 21880 x| |
I Welcome Jorge Neves . | 5% 2= Gl Procura:
MOVEIS GESTAO* 'AMBIENTE * 'DOC UNGE * PRODUGAO
GO~ (& /skpperadppProduction/Pages Rl Desempen .
Skipper > Production >  Rel_Desempenho_ASINESL i Fovorites 55+ | adp edpOM intranat {68 EOP - SKIPPER (218.84... X AL / \n aIyZI ng
- Wekora Jogenevss . | BE Procurs -y - | qx;
Sawi erformance of
) oy bl oo 809
RELATGRIO DESEMPENHO: \oIPPER
MOVEIS GESTAO= AMBIENTE = DOC UNGE = PRODUCAO - EPI = 'RISCO DS LABELECDOD'0 Skpper- =5 .
N i neration ver
S eneration versus
- ALARES MWh
1200 Data
B m demand
200 RELATGRIO DESEMPENHO: .
@ Relatério de Desempenho 02-05-2014
- ASINES
E S0 Té 400
Producdo Termica - ARIBATE h ALARES - Emisséio / 1D
200 -
am |
23/24| 0/L =
[=0 1180 1180118011801 18011801 180 [ 115 =1
|mEnergia [1 150 1130|1180 [1 120 1279 [1 178 |1 181 1 1) 2
- Produgdo Térmica 15 4
im |
i = | J
bt o1 T gl
- DD s
e @6 oo |e]oe|m jm\zwmmssu|3w|ssu|3w| \ mwmm\mmm\m
02 I ‘linzma_n|n|n|n_ﬂ|)!_W‘!ls‘ss!‘”t_!’sp&:h!l|a!!| IEAEIEAEIEDENEIESES)
00
by [ | | | I — Desvio
; o0
- 1
06 o1
08 :}
10 -o:
03
ASINES - G fci =
- Grupos 1,2,3 @ 4 (Inicio 05 Nov 2013) i
05 weLTh mezTR
l
< Desvia da Grups 2
s Moveis Gestdo Ambiente DOC UNGE Producio EPI 'Risco 'DSI Lab MARES - Grupos 1 T
o i
X
& Moveis 'Gestdo |Ambiente DOC UNGE Produgdo 'EPI Risco DSI Labelec DOD 0 Skipper Critical Software, 5.4
Done
Done € Local intranet | Protected Mode: Off v R0 -
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Maintenance

- Grupo  Start Time End Time

61 1503-2014 8:00:00 [ 15-09-2014 18:00:00 [ (0] [« [») —
& rge Neves . | 5z = EM Procura: 4 Site Actions e}

PTLR - Grupo 2 - Diagrama Global Sankey Til s

SESTAO~ 'AMBIENTE ~ DOC UNGE ~ PRDDUK;AD * EPI ~ RISCO DSI LABELEC DOD O SKIPPER~ SKIPPER

bo . BIPOLTérM.GN: 621,84 [Mwi] 15-09-2014 18:00:1

) caida TG Modo Funcionamento: . L L A
alda Manutengio > OMOF > Optimizagio >  Monitorizagio Caldeiras (vapor)
226,10 [MWm]

Ref: 220,78 [(MWm] Perdas 2,49 [Mwt]

Examples of applications for
maintenance:

* Thermodynamic cycle to
control the degradation of

Data
17-07-2014 B Circuito Ar/Fumos da Caldeira 1 PTSN - Agua/Vapor

Pot. Té
b) saidate 393,25 [MWt]
Ref: 398,57 (Mwt]

Grupo

De: 17-Jul-2014 A 18-Jul-2014

[#ta: [Aguasvapor - Analise Global

42) PO Mec. TV Hp
) 39,45 [Mwm]
Ref: 38,90 [MWm]

87143

Pot. Mec. TV IP Perdas - Bombas -7
37,62 [MWm]
Ref: 37,31 [MWm]

84286 Transferéncia Calor Caldei

d2)

27,70 % R Parametro Estado Valor Medido Valor Referéncia .
- SH Prim. [MW1] 142,29 129,28 ar 0 pe ratl 0 n .
4z) POt Mec. TV LP SH Sec. [MWt] 51.96 71,62 g
225 o 58,74 [MWm] [ 76m4 SH Final [MWt] 58,81 52,71 T .
" Ret: 59,54 (Mwm] f) Pot. Termy Reag. [MWt] 110,06 110,31 ° A d fl I
s o R e bt — — Ir ana rtiue gas cycle
135,81[Mwm] Evap. [MWt] 318,51 317,13
X &) Pot. Term. Condensador t I
37,53% Ref 135,75[MWm] 22022 vwt) Total [MWt] 72311 731,38 Con ro .
62,4% Ref: 223,27 [Mwt]
g) Pot. Mec. Total 350
361,91 [MWm 5 =
= £ » Water and steam cycle
vertzs [ e 0 &=
& 200 t I
h) Pot. Elec. Produzida 352,96 [MWe] 2 150 Con ro .
Ref: 347,75 [MWe] g
g 100
H
Rendimento Ciclo Brayton: 36,89 % Ref: 3563 % E =L
o
Rendimento Ciclo Rankine: 37,74 % Ref: 38,06 % Frim sec L] Reaa Eeo Evap
= 2 [MReferéncia| 12928 | 7162 6271 | 11031 | 4033 | 31713
Rendimento Ciclo Combinado: 57,37 % Ref: 56,50 % ‘lMed\ do 142,29 51,96 58,81 | 11006 | 4148 | 31851
Rendimento TV HP: 82,92 % Ref: 82,82 % Transf. Calor [%] - Medido Transf. Calor [%] - Referéncia

mPrim. mFrim
msec

wFinal

OSlsoft. REGIONAL SEMINARS

© Copyright 2014-15 OSlsoft, LLC.



Conclusion

Business Challenges

*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
knowI%dge.

Solution- SKIPPER

« Connection of different data
sources - DCS, SCADA,
energy meters to Pl Systems.

» SharePoint portal with Pl
WebParts and Pl DataLink for
Excel Services.

* Relational databases for other
sources and Business
Intelligence.

* Business Obijects (BO)
reporting.

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 Producé&o.

» Optimize efficiency’s management of
existing assets.
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Introduction of CEZ Group

CEZ Group is an integrated electricity company with operations in a number of countries in Central and
Sougheastern Europe and Turkey, with its headquarters in the Czech Republic (Installed capacity 15 199
MW).

. CEZ Group currently operates:

. 2 nuclear power plants

. 15 coal-fired power plants

. 35 hydropower plants, including 3 pumped storage plants
. in the Czech Republic.

. 2 locations with wind power plants (Fantanele 600MW)

. 3 coal-fired power plants abroad.

CEZ is the largest electricity producer in the Czech Republic
—  producing nearly 60 TWh a year (approximately 50% in NPP)

a
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CUTD Project

(Central storage of process data)

Purpose:

 unification of data base
technology data

* savings in other systems and
subsequent projects

« The project includes:
« replacement of existing
storage
« migration of all necessary
data from the original storage
« switching applications to new
storage

O FRYDLANT

e G
Bmiice / \

DOLY BILINA %W N ooRIGH

L o
DOLYNASTUPTUSMICE LEDVICE II¥ill VRCHLABI  @°

RALSKO

PRUMEROV % MPOCERADY M MELN[K LES KRALOVSTViBg 0yijR KRALOV
..TUC“L,E ] W MELNIK I, 1 B NAD LABEM
ZELINA R MELNIKI
osRisTVim PREDERIGE NAD LABEM
an TISOWA | BUSTEHRAD RADEC KON O VAMBERK
W TISOVA'l P S M PARDUBICE = W/PASTVINY! RIBEDLOUHE STRANE, I
o USTI NADORLICI
B VRANE PRELOUC DETMAROVICE W
RO WO'STECHOVICE L I W PRACOV g uanov VITKOVICE I
PLZEN - BUKOVEC B @ ng%g:gg\y A f e
o AN o SVETLA NAD SAZAVOU - BRADLO
m ORLIK - mVEZNICE B BYSTRICE NAD PERNSTEINEM
EKANICE
O JIHLAVA
CHYNOV O ADAMOV.
meemesseno ' LSRN B o facric Syt
HNEVKOVICE OTIN <
-(%,EYT‘JDlé‘(ZVA PILA |!‘H.[ iN 2 DALESICE Oy MOHELNO W SPYTIHNEV
SEVETIN S K'ljv_ A ZABCICE

Power sources VRANOVSKA VES L pANC,N

W nuclear HRUSOVANY NAD JEVISOVKOU g HODONIN

W hydro

O pumped-storage EELPNO L1

W brown coal
K biomass combustion
O power-heating
W Dblack coal
W wind
photovoitaic
W black coal with coke gas combustion
B biogas
Mines
% brown coal

NAME OF POWER SOURCE/MINE - owned by CEZ, a. s.
NAME OF POWER SCURCE/MINE - owned by other CEZ Group member (sources in operation)
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Project of PowerOPTI

Jmenovité parametry:

Aim - to get real information about .. = ' e (rmamia sekundim)
the operation using validation

Tlak 9,9 MPa

Ostra para
Spaliny, popilek

Implementation process Odun oda
2012 — model of the boiler FK7

2013 - model of the entire Porici

power plant

2014 — final tuning of the model o
validation (it + SEpka)

Struskalpopilek
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Pl System in CEZ — Platform of Future

« Single store and hub of all operational data for IS
« SharePoint applications using Pl WebParts are preferred

« Developed solutions: —
— PowerOPTI
— Operation Economy
— Valves Diagnostics === ° |
« Solutions in progress: El W |
— ChemPack | |
— Vibro Diagnostics N—

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC. Q9]




PowerOPTI — Pl Webparts

POWERO REPORTY
Celkovy
Start Time [*-8h-30m €nd Time [*30m
. it Time |z e ime | [ [o][#][#] ATDE X o
- Z [IPOBHLB30CFOD158XQ01 X
s 5 1 [JOkamzita (N/A x10Nm3/h)
o Kion 1 R FAgregovana (13 370 x10Nm3/h)
CHUV 284.9 2849 °C N I [Vyrovnana (13 554,673 x10Nm3/h)
848,3 °C 851,1 °C [OChyba_mereni (835,267 x10Nma/h)
o Cykion 2 : t [ Chyba_vyrovnani (686,348 x10Nm3/h)
A ° [ONermalizovana_oprava (0,76)
853,8 °C 8512 °C O Typ_die_Reconu (MC)
-] [CIPWO_popis (FK8.AUXL.VZD_P.F)
@604 x
PP3 BF(s5988ka/s) |
O (3 266,445 Kl/kg)
OH_fyz (182,88 Mw)
- < OIP (10 639,49 kPa)
®] Prisavani [T (462,025 °C)
o Ox (0 %)
] Kotel FK8 218233 Nm3/h
2 ||
—
B PP1 146 °C
1] 143 °C
= Prisgvani
a q 0 Nm3/h| Luwo
Q
1 o ®]
! [R] BLEEE BEZ Vtiik I EKO AnRC
g
7.9 MW
H 2
Vapenec
o< © 430 °C %
a R
1
& Q EKO 4
| o 26,9 MW
Vépenec
*f** R] Prisavani o
- 0,0 Nm3/h ’:[
= unii
r-Kaly %
<+
£55F o -
vieree 258 °C 46 %
1 o i) 70)
..} 259 °C 4.5 %
Obsahuije piikazy pro prci s vybrangmi polozkami. H100% v
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Improving plant performance on a
power generation fleet

“using the power of Pl System infrastructure we have been IR

able to increase our power plant performance through a

centralized data collection program combined with the e | o ek

PowerOPTI Project to achieve high valuable business R ==

results as reducing our start-up costs and monitoring faulty 4 S— ' z *% e :

equipment conditions on a fleet basis” | A N D s i

Mr Marek Mynafik, CEZ, Production Manager e / e

Business Challenge Solution Results and Benefits

. Wide power generation portfolio « CUTD Project: Centralized PI . Real time monitoring of
(Nuclear, coal, hydro and Data System for data collection production block condition
renewable) ;cr(:ss the power generation . Evaluation of the start-up costs

. Current Electrical market eet. of the production blocks for
conditions require efficient *  PowerOPTI Project using PI improvement
gO\évre;rt iy(a)lrz]igltz r\]/\(/jltrr:]g;ﬁtleor\]/z\;(;rc . Dtat? on Pqn:n Power Plant as - Monthly energy balance reports
ccr)Jsts starting poin for performance improvement
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Hydrolectric Generation Business Area 3\ Enel

UB Hydro ; ~
Lombardia ‘Generation Planning
UB Hydro Veneto Operational Support &
UB Hydro
Piemonte

Hydroelectric
generation

PT Verampio
UB Hydro UB Hydro -
Emilia Toscana PT Sondric
)
UB Hydro B PT Montorio
Sardegna i T
PT Napoli
UB Hydro
Sicilia PT S. Massenza
% Control Rooms Hydro Business Units - 8
Remote Control Rooms - 6
Power plants - ~200
MW installed —- ~11.000

OSlsoft. REGIONAL SEMINARS )
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Technical information management "7‘5"“’[

[]

Plant
monitoring
(Supervisione

Hydro)

Plant operators

Production
planning
(OMA)

CR 0 =<

Reporting
(ESIM: link
between technical
| and non-technical
data)

Operation
analysis
(Excel interface)

nH=Z2rr o

REMOTE
CONTROL
CENTERS

2
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=

“Supervisione Hydro™ 1/2 3% Enel

The system has been developed by Enel using Process Book OsiSoft tool in order to

allow the operators access main plants information in real time, both with synthetic
and detailed views.

TOTALE ITALIA - Eny
- .

COMTRALS PRESENZAND PORTATE
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“Supervisione Hydro” 2/2 3\ Enel

The main features and advantages of the system are:

+ Visualization of real time situation and historical trends
* Easy implementation of dedicated views and dedicated calculations, especially views not
useful for remote control rooms operators but only for plants operators (both for usual and
temporary needs). For example:

« view for flood management

« view for water management in case of drought

« view for imbalance analysis

« view for power plants tests
« Flexible implementation of different aggregated data (by geography, by technology, by market
participation, etc.)

+ System available also on tablet and smartphone.
14
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OMA (Production Planning) ;j‘gzsne:‘

In order to offer Enel’'s generation fleet in an optimal way in the Italian electricity market, hydro
plants need to elaborate in advance many data to determine minimum and maximum power and
energy outputs. The tool used in Enel for this goal is OMA and all data necessary about water

availability (reservoirs levels, natural flows and discharged flows) come from Pl archive.

LR e
De Modiee fowban Dt Smrti |
Yo Pty [ Google B Pacoo WekSie v Z7EOAS ) Fotichen et @ Fertdinrt brarer @ Bizbd nénd OF 67 Sot Syrtem @) Mosveschers (7] Gorinsonrt SR VN 8 Comtnsedo yrar rrage
80w Vet Aot fis 00 - Bae e Gus @

gg Enel OMA - Oasi Mercati Aperti

Profilo wer o - Noe  Bachaa Hap. Contatt

\llllw | Serdin_Bac Asparti seric

R Iatarat x| Modits prebet desthes G- SN -
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We make it happen juwi
juwi at a glance

Organization Annual energy output

» Founded in 1996 by Fred Jung and Matthias Approx. 5.8 billion kilowatt-hours, corresponds to
Willenbacher (juwi), pioneers for renewable the annual power demand of around 1.7 million
energies households

# juwi AG is an owner-managed group of
companies and not traded on the stock
exchange

Investment volume (since 1996)
Approx. 6,0 billion Euro

Employees & turnover
» Approx. 1,100 employees (worldwide)
» Approx. 1.0 billion Euro in 2012

Total capacity
Around 3,100 megawatt (approx. 2,300 systems)

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



The Challenge

Multiple assets

W Veslas w&ENERCON
)
SENVION gIEMENS

er-one-
- e
A MEMBER OF THE ABB GROUP

Kg Isobhlock

KENERSYS’ ~

Schaltanlagen GNOWRDEX
e’ve got the power.
GE Wind Energy xa n trex
K n c 0 “ Smart choice for power

new energy.

OSlsoft. REGIONAL SEMINARS

Multiple Clients

 Public funds
* Private funds

* Insurances
— Private individuals
— Ecologist
— Wealthy individuals
« Companies
« Communities
« Banks




IUWi
Our Vision j

4

« A unified user interface for all assets

« Transparent O&M business to the customer (all our steps are
visible to the customer online)

« Data transparency from the source to the customer

« Ability to verify all kind of data delivered by subsystems

« Easy add-on of new assets

« Consistent Database internally, individual customer reporting

4 444

« Data source for new regulation demand in the future

« Data exchange with customer’s energy trading systems, grid
operators and public authorities

« Ability to track challenging environmental requirements and
market situations and being able to evaluate them monetary

4

i O
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“Look and Feel“ - Asset view in Pl Asset Framework juwi

» “Copy/paste” tree structure

» Standardization of Assets
using Templates
» generic (90%)
s specific (5%)
s analytics (5%)
» Triple structure views
» Assets by location
» Assets by owner
» Assets by energy flow

File Edit View Go Tools Help
7@ Database [T Query Date - (U [ (D Back () |BE Checkln <} o [£] Refresh ijNewflement =121 New Attribute

Elerments

|| E-w-GasHE-417

= Benefits of using Pl AF
» Big time savings
» No errors when
adding new assets

5 Elements

= (F Germany

- (& Buberheim

-~ (§ Buch

- & Erhes-Biceshsin

-~ (3 Flomborn

-~ (§ Gabsheim

= (G Gabsheim

- [ DE-W-GAESHE-393

i (3 DE-W-GAESHE-394

- (31 DE-W-GAESHE-416

e [ DE-W-GAESHE-417
i [ DE-W-GAESHE-413
‘o () DE-W-GABSHE-IPC

- (§ Gau-Bickeheim

- (F Heimersheim

-~ (& Kirchberg

- (§ Laubach

- (G Laudert

-~ (3 Meusrkirch

- (§ Merath

- (3 Rehbarn

- @ Relch

- § Schneszbergerhaf

- 3l Schornsheim

-~ @ Unzerberg

- (G Waldzlgacheim

- (3 Woerrstadt

- (F Worms

[ General | chid elements | Atiibutes | parts [ Mew Element |7

Fiter

|f| !|l|f|Name

A| Value O

=] Category: Averages

| ¢F Powerlmin_AVG 0 kW 4
=5 okw 1
B | ¥ Power 10min_AVG_Vender 0 kw L
B | &7 WindSpezd Imin_AVG 3,7083334922750... V|
B | ¢ Windspeed10min_AVG 3,3646667285733... V|
B | ¥ Windspeedi0min_AVE_Vandor 3,5008000046325... V]
B | ¢F Windspead 10min_Max 4,7000002851022... M

=] Category: Cakuleted Values

B & ¢F DalyPraduction 17805, 333084375 |
B | [Z] Headng Ost W
B | [Z] HormalsedTheorstcalPower 0,0230611157311... A
@ &| =] ProductionTeday 17347 kiWh H
B €| &7 Productioniesterday 17805,333984375... 7|

B Gl nakian
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“Look and Feel* — park overview TUWi
being able to drill down the assets j

s overview of connected 1YWV it h_=30% o S Wi s o
Wind farms e
» each button one park :
#» colors represent the S soaon i1
park status
» just main information ’ - Domob Ok
» power :
» wind

» data quality

N

© Copyright 2014-15 OSlsoft, LLC.
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“Look and Feel” - park overview

» each asset same ﬁm
view
DE-WIGRCHB-364
» regardless of
manufacturer OE-WARCHE-365

» information limited
to the essentials

OSlsoft. REGIONAL SEMINARS

DE-WHKIRCHB-166

DE-W-KIRCHB-367

DE-WKIRCHB-368

DE-WHIRCHB-369

DE-W-KIRCHB-IT

DE-W-IRCHB-371

DE-W-IRCHB-172

DE-W-KIRCHB-373

DE-W-KIRCHB

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Betrieb-OK

Wind 58 m/s

Wind 58 m/s

Wind 7.2 m/s

Wind 49 m/s

Wind 53 m/s

Wind 6,1 m/s

Wind 57 /s

Wind 5.0 nvs

Wind 50 m/s

Wind 4.7 m/s

Wind 63 m/s

6.545 kW

203 kW

593 kW

201 kW

215 kW

248 kW

272 kW

223 kW

180 kW

132 kW

J19 kW

Auslastung 12%

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Auslastung

Hersteller Status

Code

Code

Code

Code

Code

Code

Code

Code

Code

Code




“| ook and Feel“ - detailed view juwi

» drill down

#on line power
curve check

s detailed “bat”
monitoring

L N
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Summary

“‘We are convinced that we will be able to continue in
creating the worldwide energy transition with our
experience in planning, constructing and operating

renewable energy plants.

The Pl System will help us to achieve this goal. “

Business Challenge Solution Results and Benefits
«  many scattered assets +  Implementation of Pl System * online monitoring
«  multiple technologies Infrastructure +  unified user interface
+  Dial-in vs. online monitoring *  Standardization of connectivity +  Improved users experience
+  “maturing’ Customers +  multiplication from one to many . efficiency increase 1%
assets using Pl AF
. limited resources ) ) +  €2.600.000.- pure benefit for our
+ one unified view for the control room customers per year

as 1t level support 8 id B

46
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EDF-EN
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EDF- en Slngle tool for Asset Monitoring

Pl OPC
Interface

‘ o | Central . —
PV Vue: Real-time Pl Server y
monitoring . . e
‘ - Pr— — Local

PI Server

Pl ProcessBook:
Performance
Analysis and Fault
Diagnostic

Pl DataLink: Internal Reportlng Sharepoint and Pl Webparts:
Owner’s Reporting
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Asset Management

« Daily Capacity Factor

« Daily Performance Ratio

@ [ = PR Freliminaire P C - M

Accueil ge Farmules Données Révision Affichage Campléments

% @ w E % |l.lsed'.ilmd % Point Do Tag (B Maduie Browse - @-'I'ﬂm

|| 4 T2q Search - || ™ Aribute Mask to Tag || % Alias to Tag
Current Archive || Compressed Sampled Timed Calculsted  Time

value Vale-|| Dam- Daa- Data Data- Filtered~ || ok Connections || 4% Tag Atfributes (! Praperty to Value ) Help
Tag Informatian Maduls Database
26 ~(a fr |{=PIAdvCal cFilDat{Fauil 113059, Fevil L 13B55; Feuil 11 3BS5;" 1h";Favil 11 SB38-3055; "total ', time-weighted 4
4 A B © ) [ E i
1 Analyse PRHyseo  Puig Légende
2 [TOTAL - Heures meridianes 120 & 160 @ FlTag
3 site HO107-01-1 | © FlExgresson
4
| 5 |Date de Début 15/04/2010 Heure Elligible au test de 300h de di Pt (A Bee)
6 Datede Fin 21/04/2010 [Feull B3 7
10 Energie Re: Puis Crete PR
tgeml | aesoamzal  aoseaamessl ima] s |
1

Tagnama{z)
RS
Shart Time
120,00% [Feull HEYE
100,00% Ea

B50.00% - b/ A rh-n [Feull 09

£0,00% Time ni=rval {optionzl)

—3friel

i

40,00% +

13

1
| 15 )

16
17|
18|

19

Fikar Exoraszon (optionzl]

[ | 27 [Foul BEAGHLEE
| 22|
2=

24

25

26

27

23

0,00% e i T T T o

1.
1
Fas
2
3
3
a
a
S
Si
B
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7
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=)
A
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Ok
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1L
=g
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C—

23 _15-aur-1016:00:00 93,16666667 574,7395833] 1218 a7 | | oume
30 15-avr-1017:00:00 49,33333333 475,78125| 1218 85,13%
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PV Diagnostics using PI

Remote identifications of defective strings

OSlsoft. REGIONAL SEMINARS

Defective module

July 29th 2009 : Solar
panel deliberately covered

© Copyright 2014-15 OSlsoft, LLC.



PV Diagnostics using PI

EXAMPLE : NARBONNE-
SHELTER 4 (2) : -

RESULT :

SHELTER 4

Site visit following detection in Pl
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FINGRID
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QFINGRID

Our vision of the Condition Monitoring System

i
i

[ S =,

b

= different kind of displays
Smart - traffic lights based on alarm values
visualization - gauges, embedded trend windows
= drill-down Ul

Easy = differences between two points
. = maximum, minimum
anaI)'SIS - ratios (e.g. gas ratios)
tools - trend curves

—.
\
|
E

= notifications and alarms based on il LC

Automatic trigger rules —
alarms = generate tasks to our asset e
management system in the future B

12.8.2014 Kari Suominen
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H#FINGRID

How it works ?
Pl Server Pl Asset Framework Pl Processbook

ill.ﬂ,lﬂ m"‘"m
Y =) N H
Analyzers ‘::,:'%w e

real-time data e W

i
iy
in

i

i

..
|

storage : L] CEEmE
. ‘ asset model displays
ERP/EAM

Transformers, breakers, GIS, serie capacitors, reserve powerplants
+ ~ 5 years of online data and ~ 20 years of offline data is ready to be used

* Light implementation by existing Pl tools = system is easily configurable and
users can make own displays
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How does it look like?

Ffrmreshon - iyt &
MG i o s Josis e Jeraoge Bévsiow bieic.
EET R Za . & Eaw
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§FINGRID

Transformer fault

+ Increasing oil gas ratio was noticed and taken under observation in May 2012.
Strong correlation between LV current and oil gas ratio was detected by CMS
and confirmed with diagnostics measurements. The early notice gave time to

react and remedial actions were launched in time.

tud-Hoo Trend
T 4 E O pas rals
M " » Ly 0,00
/ -
o E LW Cumané
‘H' u
L

L]
- 1

45
LT 1.______'_-_“_

153

f

||Ir

/ |

|II

; I

AT |
__.r")d. J__,_,—-""'_-_
- - 10.8.2012 25140 302

|
?2£121nun.vm m : i . LT
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SF6 gas leaks in breakers and GIS

+ Several gas leaks and detector failures has been detected by monitoring and
automatic notifications.

&FINGRID

SF6 Kotkaisia

L L

8FINGRID
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> EINGRID

Health index analysis tool for substations

e [ = = Health index’ identifies the priority in
i . ;T ’ terms of additional maintenance or
el —__— - —— need of renewal
T e ST + Especially essential when the
= s =l sl o population of components is very
i s T large, e.g. circuit breakers and
—_ disconnectors.
-y + Based on the defect statistics in the
A - asset management system over a long
- time period (=20 years) and weighting
s 3 coefficients
s % + The tool enables the user to update all
’ - these views and visualize the affects
R P = I e — by changing easily the free choice
e = F BB & X factors and source variables.
(R S S S R — S— + This analysis can strengthen already
e, = o fe= - — T— known component weaknesses but
:...mm_ e = = i may also point out additional needs for
e [ R T o[ m— further clarification from different
e - perspectives.
12 R N4 Kan Sawrerinon
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Summary
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Business Impacts: An agent for change

Hydro Wind

CCGT Coal

a'--FllilG'IT\';II:I'

edp E N Enel juwi

) ([
) \ Die Energie ist da

Reduced
unplanned
outages and
increased
availability by
faster fault
detection

reduction of
Up to the start-up
0,5 Million € costs and

[ year on monitoring

reactive power faulty

reduction equipment
conditions

Increased Upto 1%
accuracy on efficiency
production increase and

planning and 2.6 Million €
real-time on customer’s
awareness savings

2 transformer

fault detection

paid-off all the
investment
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Industry and Supplier Agnostic
Maintenance
Excellence Mngt (CBM . 8
o) w & Microsoft @ esri

Business Asset
Process Imp Manager
Applications Business Process & Visualization, Collaboration System Integration

A

ERP/ Individual/Organizational Analytics Geographic Information

A

NS

Scope of data Breadth of implementation

eeesseselocsns teesseomasens

Real-time Structure/Asset ENTERPRISE

Batch Web REGION

TERRITORY

PLANT
UNIT

Relational « Applications

Quality Maintenance

ceeesp roroone

Manual Relevant ERP

Across the Value Chain Across Business Aspects
” A
4 A
E— ™ )E =
y %
Exploration Production Transportation Conditioning Primary Secondary Distribution Utilities R&D Critical IT Business
i { L i & i Facilities Infrastructure Process

Thousands of different real-time data sources and associated interfaces that propagate through the automation space

OSlsoft. REGIONAL SEMINARS
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md Operational Excellence Program (OEP)

=l Smart Asset Management (SAM)
@ OSl:oft.
md Condition Based Maintenance (CBM) Proven
Outcomes

md Business Process Improvement (BPI)

T 1 ¢

Performance Downtime
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Miguel Chavero

mchavero@osisoft.com

EMEA P&U Industry Principal
OSlsoft, LLC
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