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Power Regulation Management based on Pl System
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EDPR

. Renewable company with
more than 10 GW

Total EU+BR
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Poland

. Presence in 12 countries

INVs

. With 280 Power Plant
installation

. And around 6464 Wind
Turbines

. 13 Wind Turbine
manufacturers

Assets to date: September 2017 Gross Capacity in MW
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Challenge

Power regulation . Opportunity to
: New remuneration :
requirements from . - Increase the
. model in Spain: .
REE (Spanish . Incomes
_ Power regulation to .
TSO): . participating in new
L avoid losses by _
individual, nodes, o markets:
deviations. . .
global. Ancillary Services.

Scope: Increase the production of energy taking into account fulfilling all the requirements and
trying to reach the optimum in each moment
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Requirements

From TSO
Individual Setpoint Global Setpoint

1 High Wind 1 High
, wind
| Low Wind

New remuneration model in Spain

zum June b RD-413 - Change from Feed in Tariff to Market Pool Prices
2015 December  RERES Resolution ide the i icipate in Ad)

SPAIN MARKET

ﬁﬁﬁﬁﬁ

An Opportunity to increase the incomes
. Daily and Intradaily market
* Ancillary Services

Key Point: Analyze the optimum setpoint to send to each WPP, taking into account all instructions from all
different sources, in order to maximize the production and guarantee the fulfilment of all of them.
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http://www.ree.es/sala_prensa/web/inc/fichero.aspx?ruta=infografias/swf&fichero=vlifrq5y2nvk.swf

Different types of curtailments:

Implementation - indivicual

- Node.
- Global.

TSO Curtailments

Manual Setpoints

(internal reasons) Market Restrictions

PR-GMS

- Ancillary Services
- Regulation to avoid
deviations’ penalties

Temporary restrictions for:
- Internal failure.
- Internal strategic decision

Power Regulation

Global
Management
System

Special Algorithms for Special Algorithms for
Reactive Regulation Active Regulation

Evacuation limits for specific cases:
- Agreements
- Infrastructure limitation

Fulfill reactive regulation
restrictions for a group of
WPPs
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Implementation

HMI
Modifications
and automatic

sending of
setpoints

Global
Algorithm
(Global-Node- Architecture

WPP)

Project
Challenges

Adaptations
and New
homogenization interfaces and

on each WPP ) protocols
Local SCADA

400 KW 400 KW
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Global Management System parte de este proyecto
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Challenges

Power Regulation Systems/servers installed within the scope
° N M f h .
New Architecture design Global Management System ~ of this project
based on OSI PI s | 1w Server i I
I | Existing systems I
i -
° New Algorlthm develop on Pl Existing unidirectional connection
AF and Pl ACE le'g:'::i:r“tium PR-GMS PI kF Existing bidirectional connection
rver Se
) = N __AL . ’@ P:“: — New unidirectional connection
e |ntegrati0n of the new & N W S0k Sarvar «—  New bidirectional connection
system with TSOs (Spain,
Portugal and, in the near R
future, in Romania) I £DPR

Central

Communication
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;:SCQ:J‘; mff:n Sl PIServer <o :

Integration with current ose &JQ:&Z" Q I
central dispatch center _.,—/" ;
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system (e-terra scada) — -——-
through SISCO, to receive
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|
. . |
information and send | 1CoP somver & |
setpoints e e e e e e — = = ]
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AF Structure

Elements
Elements
5 Elements g__ﬁém;;s
& Elements B ﬂ REE - (§ Commerdal Groups
E| ) REE [F Commerdal Groups & Nodes IUN
: . - (G Modes IUN - & Spain
! [ [ Commerdal Groups 2 & B ; %Szdal Groups
(& Modes IUM = (7 Alcocero Mol [ (G AVILA OESTE
! - [ Spain i (@ LaBrijula - ( Borja 2
Lo E— i [ Llanos de San Martin S ' Eb G CARCEDQ ====m=mn TEMPORAL GROUP
{ [wa Spedial Groups : WPP's
I i (@ Monasterio deRodia |« | | ] &P Campanario :
b () Veleta | P &P ElNogal ‘ i |
- Arces o i i & Fuente Vain i WPP's
P e T R, 5P Las Fuentes i
[+ (G Ascd . :
= () Castilo Munera ====== SPECIFIC GROUP
[ (G Ave Zaragoza ) -
& @ B S Y e i@ Castilo de Garcimufioz |
ancode Tirgjama | | |+ i i & Muneral ! .
- (3 Candelagra | | i i Munera 1 | WPP's
79 REE - @ Entrerrios NODES [—]g RTU CASTILLO GARCIMURIQZ ===== RTU
s ﬁ Lommerdal Groups [ [ Facinas e () ACCIONA OPC SERVER |
P g gggﬂ:gg; [+ [ Fuendetodos ‘... ( INGESYS CASTILLO GARCIMUROZ | PLANT SCADA
GROUPDO3 [+ (J Gazules [+ (§ RTUMUNERA I
i = [+ (F Gurrea [ {1 RTUMUNERA IT
"""" & GROUPO14 - (G Jalén [+ & Cerrn Bererril urilln
[+ (J Lalora
[#- [ Lanzas Agudas
[+ (5 | Astras

Through HMI Application we can change the AF structures dynamically
and set the user permission on each of them.
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Calculation
AF Analytics Calculations

Senerdl | Attrbute Templates |Ports | Analysis Templates |
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« Standardization of information
* Engineering Units conversions

« Relational information incorporated

« Real time aggregations
* Rollups calc. of the entire tree
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Pl ACE Calculations
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Pl ACE Manager
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Complex Calculation Algorithm
Different Algorithm for each situation
Execution time ad-hoc to fulfil the Req.
Automatic configuration on HMI
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I I M I GLOBAL MANAGEMENT SYSTEM
? SITE ADMlNlSTRATlON)

. Monitoring and control th
Setpoint to apply

REE DTS EXCHANGE

*  Configure automatically the

Assets and their | U

ﬁ renewables

configuration —

«  Separate Algorithm for each
country with their own e

®Salas

requirements

#Romica

Valsaguain

#Montaaranas
ELaLora
evillalbilla

...............

. Integration with current
central dispatch center
system (e-terra scada) that

g

g

g

g

-

|

sends the Setpoint to each
Wind Power Plant
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Global Optimization

. Before:

— Application that didn’t fulfill the new
requirements (market restrictions).

— Energy losses in node and overall global
curtailments due to:

* High manual intervention.

« Setpoints to apply to each Wind
Power Plant calculated in
proportion to the nominal power
and not to expected power.

. Now:

— Energy Produced maximized in the
Curtailment period.

— Prevent Out of Limits situations.

— Take into account current production
and wind speed, maximizing production
in each site with high wind.
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Spanish Global Regulation

——OLD METHOD ~ ———SETPOINT NEW ALGORITHM

Spanish Global Regulation
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Global Management of different restrictions from different
sources

1500

1300

1200

Several Setpoints from different sources

_—

—

s REE Setpoint

— Power = N\arket Setpoint

P
@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON

REE Curtailment:

Market Restrictions

Individual Setpoints - Individual restriction

Node Setpoints
Global Setpoint

Restrictions by group
Global Restriction

A

N

Global
Management

Specific Algorithms

several WPPs

Power limit shared by

Manual Setpoints
Individual setpoint by
any internal reason
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Results

Modifications of
the previous

HMI Adaptations and Modifications
Higher automation in sending of setpoints
Management of all Wind Power Plants independently of the manufacturer

Management of
Special Algorithms

System Option of introduce manual setpoints as an input for the algorithm
More information to be able to make faster decisions by the operator
Centralized Centralization of special active/reactive algorithms

Included as another input to the general algorithm
Detailed parametrization of the algorithms for future modifications

Management of
TSO curtailments,
market restrictions
and any other
restriction

Fulfill with TSO curtailment orders in function of the instructions (individual, node, global)

Fulfill with the results of the markets, regulating power if necessary.

Fulfill with any other restriction (internal failures, special cases or agreements, etc.)

Manage all types of restrictions at the same time, calculating and sending automatically to each wind
power plant the optimal setpoint to comply with all of them and maximize the production.

Reduce the energy losses during restrictions periods on 50%
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Enterprise Agreement = Partnership

» A collaborative path towards customer
success with OSlsoft products

« Extends across an entire portfolio of assets
as opposed to a “buy as you go” plan

» The focus of the enterprise agreement is
returning value to EDP

» Workshops (AF, Architecture, etc.) and
training plan

* Field Service Activities

» Access to Center of Excellence
» Enterprise Program Manager

» Asset Monitoring
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Next Step: Pl Integrator for Business Analytics

Data

Reduce the time to get it
Powered by Pl Asset Framework

People

Access for everyone
In user’s tool of choice

INTEGRATOR

(%
FOR BUSINESS
ANALYTICS

Integration Systems

Effortless
Self Service Ul / Centrally Managed

Any System
Standard & Native Integrations
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Incomes increase in the power i —

regulation based on Pl System
— el |
= T

EDPR manages more than 10.000MW of wind energy, and renovéveis
must comply with the grid codes of several countries. Its

objective is to maximize the production in all scenarios,
complying with all technical requirements and with the market

rules.
v
CHALLENGE SOLUTION RESULTS
'”Sﬁ%?;ﬁ ttglfir%?gtuocg?:gooljnt ASPOV¥GV Féegulgtionpl\f'%na?em?m Reduction of energy losses
i ystem based on ystem in . . .
the fulfillment of all the > real-time, receives restrictions | during restrictions periods
requirements, trying to reach from different sources and on 50%
the optimum in each moment sends calculated setpoints
» Maximize the production in » “Pl system help us to implement a * Management of different types of
scenarios with power regulation complex algorithm to decide the restrictions at the same time with
requirements. optimum setpoint for each power less intervention of the operators.
« Comply with REE (Spanish TSO) plant and run it on real time” « Reduce deviations of the
setpoints and market instructions. instructions and energy sold.
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Sergio Valencia

svalencia@edpr.com

Data Governance Manager
EDP Renewables

Sonia Garcia
Sonia.GarciaFernandez@edpr.com

Technical Support Manager of
European Remote Operations and
Dispatch Centers

EDP Renewables
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

2 [ A;);‘)“S’wr.é
* View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 HTML

search OSISOFT in the app store
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