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IBERDROLA OVERVIEW

@) IBERDROLA

Electric P Emisiones CO, | distribution.
The most g Spain

One of the S mpanies in
Europe e
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IBERDROLA OVERVIEW

Installed Capacity Total Production
Capacidad instalada Grupo (MW) Produccion Grupo (GWh)
40.822 a1 123.460

+146%

Edlicay

Minihid

Cisias 51.169

Combinad.

2000 2008 2000 2007
* CanenlidariAn nor nitocts on onnivaloncia
B 2000 2008
Hydraulic: 23,5%

Power Station(coal and fuel): 15%

Hydraulic: 50%

Renewable: 3%
Renewable: 20%

Nuclear: 20%

Nuclear: 8%

Power Station (coal and fuel): Cogeneration: 1,5%

Combined Cycles: 31%

OSISOft © 2008 OSlsoft, Inc. | Company Confidential



IBERDROLA In Spain

We lead the construction of combined cycle power plants in Spain...

SANTURCE Hydraulic: 8839 MW
400 MW, 109FA

Nuclear: 3344 MW
¢ Coal: 1253 MW

“““““ CASTEION Fuel Oil: 1803 MW
e 400 MW, 109FA Cogen.: 380 MW

Renewable: 4725 MW

TARRAGONA POWER
400 MW, 1FA

) CASTELLON A
. B 800 MW, 209FA

CASTELLON B

800 MW, 209FB

ARCOS 1y I
800 MW, 2X109FA 98
ARCOS Ili
800 MW, 209F8 |

*
. ESCOMBRERAS

\J
.

800 MW, 209FB
ACECA
400 MW, 109FA

...5.600 MW since 2007
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IBERDROLA In the world

We lead electric private producer in México

J
I
J

Combined Cycles

Enertek 120 MW
amazunchale

Altamira llly IV 1.036 MW

Altamira V 1.121 MW

AltamiraVV Oaxaca

Eolic

® CCGT
Oaxaca 100 MW

X wind
... hear 5.000 MW contracted power

OSlsoft.
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IBERDROLA In the world

IBERDROLA + Scottish Power

IBERDROLA .
60.000 Million Euros Total Value
Renewable World Leader 3rd European Utility

6.040

'ﬁi Scottish Power

1.964 | [ RN e —— .

] 1
1 |
1 |
| |
| |
1 |
| |
44 !
|
1
1

20 19 18

EEEEEEER EEEREEEER I .
EDF  EON IBE+ IBERDROLA SCOTTISH UNION  GAS
IBE+SPW FPL Acciona / EHN SPW POWER FENOSA NATURAL
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IBERDROLA In the world

IBERDROLA + Energy East E
IBERDROLA EnergyEast

65.000 Millions Euro Total Value Up to 42.000 MW Installed Capacity

) Parques eblicos @ Ganeracion témica
' Almacenamiento de gas Transmision y distribucian

@ Gensracion térmica {® Generacion hidrosléctrica
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CMDS - Mmonitoring Diagnostic and Simulation Center

Technology Center for Combined Cycles since 2002
MAIN GOALS

Maximize efficiency, availability and reliability
Support power plants to:

O&M in an optimum way

Minimize costs

Unify technology management

ADDITIONAL PROFITS

Common O&M model for all stations : Fleet approach
O&M on-site and on-line support

Share operational experiences and best practices
Center of Excellence

Reduce OEM dependency

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential 10



CMDS Organization

TEDIC

Técnicas de
Dlagndstico y Control

- Performance Analysis
- Vibration Analysis

- PDA Analysis

- Early Warning A&D

- Control Systems

AEMA
Apoyo a la Explotacion
y al MAntenimiento

- Incident Analysis
- Maintenance Support
- Simulators

SERIT

SERVvicios de
Infraestructura
Tecnologica

- Information Security
- SW Development
- Technical Support

OSlsoft.
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CMDS Scope 08

Combined Cycles CC Riga
La Laguna 500 Mw 400 MW

Monterrey Il 1000 Mw

Jun’02 Santurce 4

Altamira lll y IV _ 400 MW Castejon 1
1000 MW Altamira V Ene ‘05 400 MW

0V’03 1000 MW ﬂjm - S Abr 03
Jun’06 v PR Bl
= "~ Tarragona Power
el - 400 MW
Aceca 3~ s *— Ene’04
Tamazunchale 400 MW B : » 8
’ O @ B =
1000_ MW Jun’05 i ‘?"5’@
Junio’07 4 L T e
' Arcos1y2 .| 8oomw Castell6n 4
,

800 MW ] y Sep’02 800 MW Dic’ 07
Dic’04

Escombreras 6

Arcos 3
800 MW
800 MW ,
TermopernambucoJu 05 Nov’06
500 MW
Feb’04
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CMDS Future Scope
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Monitoring

What is monitoring?.

We do standard checks during start up and normal operation, focusing on key
parameters in our process.

What do we monitor?

Process signals are configured in our Pl Data Bases

All analog signals (inputs and outputs)
Limit Switches

Valves and motors orders and feedbacks
Some other digital signals

10.000 tags 2x1
5.000 tags single shaft

OSlsoft.
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Monitoring

What Tools do we use mainly?

Remote :
Model-m
Pl

Actual Vs. Model

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential 15



oring Teols

Pl PROCESS BOOK APLICATIONS

_..Specifie | o«

ot u;;.:'"""a.dhl‘
f ' N M brepedaningo i

d l o b
A . K X
S8BT Mot T W ol e ET] z i Swamresdh W

TURBINA DE GAS 1 TURBINA DE YAPOR TURBINA

*

C.C. ARCOS 2

BHEie Ede view Insert Tools Draw
Ded Sk
a9 =]

FECHA ¥ HOR | 2 ¥ ) —]{ oe
25/09/2007 “ \ = L?U Y‘V ISP

DEGC

INVEC. AGUA

AIRE

cencrapor [T cor
539,98 Mw & a

-asamvar / —e— 14/0542005 20:00:00 350 5469421 E/07 7 07 14716%)
—B— 140852005 21:00:00 363 6570728
140972005 220000 368 8300781
——14/0002005 253:00:00 351 9950938

03007 900

5:00 1700 19:00

Agua de Alimentatién M.P. HRSG 2
Volver 3l Manu

026 Mw

. 115 MvAr
e e

MENU GENERAL CICLOS COMBINADDS
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Moenitering Toeols

Pl - ACE APPLICATIONS

COMBUSTION h
TG-1/TG-2 CASTELLON /I S
IBERDROLA VERSION 1 (15-09-2006)

[s1sTEmA ANALIZADO] ‘Sstema de combusiion. |
[ osemvo | Detectar combustion bign sean de hart be o software (control) |
Rule s
ALARMA | b Bcin b kel Brwo e s L
. Detectar falos en algin termopar 6 ‘Spread con TG en cargab - reapuge s | o | S 8 | 7 (2 K| s- 0~ XD S
PR SO 2ClUA Menos 5 minutos. y4 L e e g— q
BANDA MUERT/ V4 GG | nengr s |y gsents | % ¥ 1320 K [+ - - PIEE |
(O DEALARMA | _— x|
NOMBRE NOWMERE CICASTG 1COMBALML; DESCRIPCION: ATTO SPREAD TG-1 CICAS T O 5
RESETEO OPERATIVO N
————lT e | 4 ks | oo | % ¥ (3123 X | # - X% B
ACTIVARIDESACTIVAR. el * * L L] |
e [ —_— vt s 1O
AW " G Gwmiein Summtio; STCHEG
PROPOSTO oMo 81 Ak
— T— -Malls e R
CAUDALOGICA | 19,61 6 10:G1TTXD1 31y 10:GLTTXD1 3 fial v umda; T
fid 10GLOWATT no difie g £l valar soual sn1 AL sis8
BANDA MUERTA N
TIPO DEALARMA M,
NOMBRE NOMBRE CICASTG1COMBALM2; DESCRIPCION: DESVIACION TE
PERATIVO
5- 2006 [J|L%.L16.35 OPERATIVO N
TR T ! ; =
n grave por desio de termopar respec or a mini
1 lquier termopar - de 10:G1.TTXD1_1 1. hasta 10.G peraen
o lasefial 10:G1DWATT>118MW, utos
NOMBRE DB Dif_Media VALORINIC \
SENAI \
1COMBALM3; DESCRIPCION: D! MED
o Q
O
TURBINAS
les Salc Combustion
[TAG ALIAS [TAG IDESU?IPCION ALIAS
10:61.TDSPL__[comb_Spread LML |Alto Spread en C.Base [Te1coMBALML ||
1061056V |amg lgv £a s conse. TG1cCoMBAg a 3 3 [m
10,6001 1 [Temp_Esct [O%ioffermp respecto C B i i . ]
e E-Madal
106170013 [Temp_Esca e VA LT le A1
106101 4 [Temp_Esca. Desuio TENME 1especto media 4 MG2COMBALMZ 4 Aama “som [
10610015 [Temp Escs . . I
10,6001 6 [Temp_Esco . []
I0GLTDOL 7 {Temp Esc? Aireatomizacion
[10.GLTTXD1 8 |Temp Esc8 T ]
10:G1LTXDL 9 [Temp Escd Valores Modificables
]

Alarms Screens
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PID Monitering

What is a PID?

A generic control loop feedback mechanism widely used in industrial
control systems.

A PID controller attempts to correct the error between a measured
process variable and a desired setpoint by calculating and then
outputting a corrective action that can adjust the process accordingly.

Error=PV-SPT 0 Caontral Doocm
: P K el1)
. LT !
SetPom‘ﬁl - -Svc’t].}:}inlib®7 Error+ | K‘I e(r)dr Output —-
\ Process Variable 1 -
D k%
odr

OSlsoft.
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http://en.wikipedia.org/wiki/Image:Pid-feedback-nct-int-correct.png

PID Monitering

What is a PID?

| e = =0

+ 2ZHAN7OAAZ01CTLIMEAS
89 47
%o

.

o 0 . [Trend1]
28/09/2008 2:30:00 1,50 hora 28/08/2008 4:00:00 |
|
Heara corvider 81 @ 1! =]

OSISOft@ © 2008 OSlsoft, Inc. | Company Confidential 19



PID Analysis

Effects of Poor PID Control
What happens if the loop is not working properly?

Poor Plant Performance = Less $$

-Less consistent production

-Less reliability—> Higher occurrence of plants alarms and trips
-Higher energy cost

-Longer time for start-ups and load changes

-Higher maintenances cost-> valve travel, pump starts and stops
-More operator actions

OSlsoft.



RPID Analysis — What can be found?

Set point | &
Warnings
OSCi II +SJIICRSDAAQD1CTL1SF'T

Bad T Ul il . I
Loop coupling
Disturbance

OSISOftv © 2008 OSlsoft , Inc. | Company Confidential 21



How! te manage hundreds of leops?

How many PIDs are we talking about?

OSISOft@ © 2008 OSlsoft, Inc. | Company Confidential 22



How! te manage hundreds of leops?

/\ \ + 2HANFOAAZD CTLIMEAS
PV 142,34

—/ .

1]
28/09/2008 22:16:20 41,48 minutos 26/09/2008 22:57:49

i}
W(.l IMevouu (U LUVl Vv I L=/ \I N1 I 1T N7 \\UJ b
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Leoking for a selutien PI-RPT

Client PCs

Performance Reports

intTriage Server
ntegrated Historian
2D Analyser/Tuner
MDA OPC server

Control Network

Intelligent Field Integration Distributed Central
« ks VO Ny Control

OSISO.H:) © 2008 OSlsoft, Inc. | Company Confidential 24



Leoking for a selutien PI-RPT

HSTCIARC
HST2CICAJ g HSTCIARGC3

HSTCITAR HSTCISAN

P

HSTCIACE
HST2CICAS

HSTCIESC
HSTCIPER

Clients PC
Performance Reports

| Plant Triage Server

AIM*HDA OPC SERVER
Central Pl [

OSISO.H:) © 2008 OSlsoft, Inc. | Company Confidential



Experilune Plantlriage PROJECT

Scope of the Project
OPC HDA Server communication to OSI-PI

PID control loops response monitoring, diagnostic and
Improvement

9 Plants (3 multi-shaft GTCC + 6 single shaft GTCC)
110 units (9 or 10 for each HRSG or GT)

582 PID control loops (approx. 50 per HRSG or GT)
Invensys Foxboro DCS

PlantTriage V6 Installation, loops configuration and PT
upgrade to V7.

On-site support from Invensys

From now, effortless expansion to other vendors
DCS’s (GE mostly, but also ABB, Yokogawa,...)

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential
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Configuration tasks

Ed Microsoft Excel - Iberdrolal 00PS_2Z6ago2008 H=l
f' I * @ File Edit ‘“iew Insert Format Tools Data  Window  Help Type aquestion forhelp = o @ X
Import Ie ( .CSV) DEER &S B2 100% + @ 2§ il -0 - B I U| |2 % - A
A3 - F 10_0LCA40AA201CTLY
A [ 8 T ¢ [ o T E [ F T 6 [ W [ 1 [ & [ K [ L [ ™M [7
| 1 |IFirst line is not used. Second line defines the columns names. Third and subsequent lines define loops. Faor documentation: Search ExperTune Impart Help for
2 |IName DescriptionUnit operal Economic OPC HDA PY OPC HCO OPC HEP OPC EP Terrn OFI Terrm OPID Term OFF Term OFFilter units Mo
3 10 OLCA4DAAZOTCTLY IMIN RECIF10CONDE Average  WPiZomds! WihPiZemd WP i2emd WP 2emd i 0:0LCAIOAAZ0N CTLI SPT Same As [WW
| 4 [10_OLCABDAAZOTCTLY EXCESO (10COMNDE Average  ‘WPiZomds' WhPi2emd WaPi2emd WhPiZemd sWwi0:0LCABOAAZO0T CTLISPT Sarme As [WW
| 5 |10_OLCR3DAAZ01CTLT  AFPORTE (10CONDE Average  WPiZomds'WPiZemd WhPi2emd WhPiZemdsWi0:0LCR30AA201 CTL1SPT Same As [W
| 6 |10 OLG 12AA201CTL1T VAP AUR 10DRAINS Average  WPiZomds! WiPiZemd WhPiZemd WiPiZemdsW0:0LG 1245201 CTL1SPT Same As [WW
| 7 [10_0LG_20AA201CTLY  WAP ALK TODRAINS Average  WP2omds!WhPi2emd WP Zemd WhP2erndsWI0:0LG_20AA201CTL1SPT Sarne As [WW
| 8 |10_0LG_S0AAZ01CTLY VAP ALK 10DRAINS Average  WPiZomds WiPiZemd WaPi2emd WhPiZemdsW0:0LG_S0AA201CTL1SPT Same As [
| 9 |10_OMBLSDAAZO1CTLY MM TAD 10DRAINS Average  WPiZomds \WPZemd WiP2emd WiPiZemd s\i0:0MBLS0AAZOD1 CTL1SPT Sarme As [WW
| 10 |10_1EKAA423I3CTL2 TEMP G&: 10HEATEF High WRiZomds WhPIZemd WP 2Zemd WiPiZemd sW0: 1 EKAAL233CTI2EPT Same As [W
| 1110 _1HAC20AA252CTLTY KNIV CBP { 10BOILER Average  WPiZemds! WiPiZemd WiPi2emd WiPiZemdswi0: 1 HAC20AAZE2CTLI SPT Same As [WW
| 12 [10_THACZ0AAZ52CTL? MY CBP [ 10BOILER High WPIZemds WPZemd WP Zemd WePiZemd sw 00T HAC20AAZE2CTL25PT Sarne As [
| 13 [ 10_1HAC20AA262CTLS MM CBP(Z10BOILER Average  WPiZomds \WPi2Zemd WhPi2emd WiPiZemdsW0 1 HAC20AAZE2CTLISPT Same As [WW
| 14 |10_THACZ20AAZ52CTLY  WAX CAUIMDBOILER Low WPIZomds! WPIZemd WP Zemd WhPi2Zemd sW0 T HAC20AAZE2CTLASPT Sarme As [WW
| 15 |10_THACSDAAZ8TCTLT NIV CMP (10BOILER Average  WPiZemds' WPZemd WhPi2emd WiPiZemdsWi0: 1 HACE0AAZET CTL1SPT Same As [W
| 16 |10_1HACSDAAZET1CTL2 NI CMP (10BOILER High WRiZomds! WhPiZomd WP Zemd WiPiZemd s 01 HACS0AAZE1 CTL2SPT Same As [WW
| 17 [10_THACSDAAZ51CTLS NIV CMP (10BOILER Average  WP2omds!WhPiZemd WaPZemd WiP2erd swi0 1HACES0AAZE1 CTL3SPT Sarne As [WW
| 16 |10_1HACSDAAZ81CTLS  MAX CAUNDBOILER Low WRiZomds! WhPiZemd WaP2Zemd WiPiZemd sw 01 HACS0AAZE1 CTLASPT Same As [WW
| 19 [10_1HAHS1AAZE2CTLY PRES CM10STEAM Average  WPiZomds) \WPZemd WiP2emd WiPiZemd s\wi0: T HARSTAAZE2CTLI SPT Sarme As [WW
| 20 |10_THAHS1AAZSZCTL2 PRES CMW 10STEAM Average  WPiZomds'WPiZemd WhPiZemd WiPiZemdsWi0: 1 HARSTAAZE2CTL2E5PT Same As [W
| 21 [10_1HANT3AAZ01CTLY NI TQ PUIDDRAINS Average  WPiZomds WiPiZemd WP i2emd WiPiZemdsWi0: T HANTIAAZD1 CTL1SPT Same As [WW
| 22 [10_THAN7DAAZDICTLY NIV TQ PUTODRAINS Average WP 2omds)WhPiZemd ¥WaP2omd WiP2ermd sWi0: THANFOAAZ01CTLT1SPT Sarme As [WW
23 [10_1LAB10AAZ01CTLY  MIN RECIF10FEEDYY Average  WPiZomds! WhPiZemd WiPi2emd WiPiZemdsW0:1LAB10AA201CTLTISPT Same As W
i 4 ¥ M Therdrolal DOPS. 263902008 7 N e - jJJ
Ready [ [ Jcapswonl 1 1° 1 4

Economic Significance (HIGH<10%; AVG 60-70%; LOW 20-30%)
Loop type definition (Master/Slave, Ctrl’'d variable, Final ctrl element,...)

Loop & unit status bits

71 Baselines & Thresholds (TEMPLATES, then one by one)

To do this configuration, but even more to analyze data afterwords, it is manda-
tory a deep knowledge on the plant process. Not to be done only by an IT person.

OSlsoft.
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Configuration tasks

Data that is needed to import from OSI-PI OPC HDA Server
- Process Value (PV)

- Set Point (SP)

- Controller Output (OP)

- Controller mode (Not only Auto/Man but also tracking)

Data that is optional to import from OSI-PlI OPC HDA Server
- Proportional Band

- Integral Band

- Derivative Band

- Filter

Additional data necessary to configure each loop (PV and SPT limits,
CO limits, controller type & action, control loop description, process &
structure, estimated process dead time, status bit for on/offline...)

With more structure information in PlantTriage, you will get more
specific analysis.

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential



Browser. interface

T 4 -~
% o =
PlantTriage Plant Performance Dashboard
. Al
Alerts You have 2 active alerts
Plant Performance Dashboard
* Problem Solvers Key Performance Indicators (KPI)
} Dashboards Unit Operations Treemap (Loop Health)
} Reports (public, private)
Plant v [CEEe—
¥ My Scratch Reports
Treemap
100 100 100
Process Interaction Map
¥ Aleris, Events 2l 2l 2l
»
Support 4 4 4
pomnt Loop Health % Loops not in % Loops over
Help Nomal Mode Threshold
Reporis T Dashboards ]
Problem Solvers Public REpDﬂS Private Reports B
Biggest Payback Loops Y Company Summary Y My Table Y
Loop Diagnosis = 1B oscillating loops = My Assessments Trend =
Loops Need Tuning B Loop Diag Full = My Units, Loops... Trend B
Network Health Loop Health Snapshot Now ACE_LOOP_DIAG
Opportunity Gap 4 OscilatingLoopCICAS b ACECA_ATEMP b
Biggest Payback Loops
Loop Health %E
es2taroasoszes [ < 025 %
80_4HAN34AA01CTL1 [ ¢ 472.8% v
Miniaplicacion cTreemap started G Intranet local 100 v
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KPI TreeMap (Loop Health)

TreeMap and GTCC S|tes

a Treemap - Didlogo de paginaweb

ESCOMBREE

ASTEJON
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2
Valladolid
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Q

» Ponugal
R
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Badajoz

How to quickly find N NG
the most important ARt
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- - o 4 - e
I ' l ? Martela Chlef  Millana B;,r,
p ro e S L] Qibeaitay E‘l:u Kadird ! Medea
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@ Tizi O)
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Initial findings

Initial problems grouping and tracking
At first glance, >10% loops behaviour could be improved easily

*

| () He-3 - PropuestasPT_2008.docx (Vista preliminar) - Microsoft Word - =
- Vista preliminar @

N — <% ] Una pagi V| Mostrar la regl o
SR D 5] e e |
e o—d 4= I % L B Dcus paginas V| Aumentar

Imprimir Opciones | Margenes Crientacion Tamafio | Zoom  100% ~ “ L pagi i Cerrar vista
- - - =] Ancho de pagina '\Ej Encoger una pagina & Pagina anterior preliminar

Imprimir Configurar pagina ] Zoom Vista previa

121 i ﬁ@l‘tl #e 0 o BE 100 iz 14 G 0130 200z 3L 1261
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Initial Findings. Opportunities.

Control valve trim wear

AGUA DE ALIMENTACION d [11-9- 2008][16:32 16

Flow rate controller
to assure a minimum
flow through the
Intermediate
pressure feedwater
pumps

Two pumps, then two
controllers per boiler.
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Initial Findings. Opportunities.

Control valve trim wear
b) What was observed with PT

{Z Process Variables Trend for 65_21 AB23AA091CTL1, - Windows Internet Explorer,

Sr a5 - B) - @b - [2hpagna - {0 Herramientas - @~ G 3 R At mlnlmum GT Ioad, the

Process Variables Trend for 65_2LAB23AA091CTLA1 ﬂOW rate COﬂtrO”er Valve
VIN AU BAA1 M opens to 3% or 4%.

As a consequence, the
trim suffers from wearing.

This condition may be
maintained for hours
during nights or weekends.

|>

|

Lista

OSlsoft.
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Initial Findings. Opportunities.

Control valve trim wear
c) The solution

A recalculation of minimum required flow rate for the pump was asked
to the vendor.

A logic condition was implemented to the controller output to avoid too
low output values:

“if OUT<5%, then OUT=0% *
The same system was checked in other plants

d) Savings

Direct savings: trim change
Indirect savings: avoid one plant trip (real problem!) HIGH COST!!!

OSISO.H:) © 2008 OSlsoft, Inc. | Company Confidential 34



Control strategies Improvement

Recurrent oscillating loop response
a) The process

I AW1CISAN - Terminal Services Client (AW1CISAN) EEX

R¥iew AW0001:AW0011 - 4hanpc01_drn_venteos [ [2] ]
Archivo Vapor Agua Elect Varios Turbine AutoSec ScratchPads Help  SftMnt

The drum receives of e EEEnEE
SISTEMA DRENAJES Y VENTEOS CALDERA

condensed water and o 1
steam from multiple = | |
pipeline drainages. ' it O

Drum level is main-
tained at a fixed o i ,
value through PID ‘ ' S
control and tempera- i W o g e &

ture is kept via oo | (A |
on/off control. ' |

PREV || [“menu J caroap | catomp | catoer | co | AGUAALM] GT CTRL | DRM Lvi || BvPasS [ AGUACIRC] PREV |
01 tecs. Remoto [ histoi  [Overlaysi0
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Control strategies Improvement

Recurrent oscillating loop response

Email Dashboard.
View Dashboard As PDF

+ Whst2eicas\@HANTOAAZDT CTLISPT

The level is oscilating.
Valve never stops

OSISOft © 2008 OSlsoft, Inc. | Company Confidential 36



Control strategies Improvement

Recurrent oscillating loop response
C) The proposed solutions

Ctrl strategy improvement:
- Add a BIAS to decrease the controller output when atempe-
ration valve closure is detected and to increase it as it opens.
- Several trials to get the optimum BIAS values.
- Retune Controller

Mechanical change:
- Valve substitution from 1” to 34" with lower Cv.

d) Savings

Direct savings: _
Trim Change
Pump maintenance

Indirect savings
Drum level HH - overflow (accident due to 90°C water spillage)
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Control strategies Improvement

e) Results

Plot-0

OSlsoft.

10_2HAN7DAAZOTCTLT PY

ExperTune Statistical Analysis

opkions

[ Nomalized
Sample [raw] L
Mum of Points 21
Time Min 0 -
Time Max 3600 More Help |
PY Max 10185 \
Bange 4,y
Mean [p) 99.89
Standard 1.38
deviation [3)
TEX:] 98.51 - 101.3
n+2d 9713 -102.7 |= 5,52 |
Wariance 1.904
W ariability 2,76 %
Wariability Index |94
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PlantTriage Models

Auto Model Capture Tool (AMCT)

80_4LAPSOAAZOICTLZ - NI¥ CAP (3 ELEM-CAUDAL) - Process models {(AMCT)

PlantTriage uzes AMCT [Active Model Capture Technolagy] ta capture pracess madels ik narmal aperation.

Unit operation : I SOBOILER =] Help |

Select a loop : |EEI_4L&F'ED.&.&2E|1 CTL2 j Loop descriptian ; |NIR-r CAP [3 ELEM-CALIDAL)

Quality | Gain | DT [ Lagl [Lag2 [Lead [1meg [0 2 [ 3 | AMCT zoomstat | AMCT zoom end
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3 2.9 15 12 0.41 5.1 Trend - 80_4LAP50AAZ0 H[=] E3

1 35 168 4933 02 144 2000

2 ne3 10 1.2 21 4 ‘

3 2.7 18 10 03| 38 000
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1.3 ] 0

3 2.1 1 A 043 34 L o500

4 18 444 054 0

4 1.1 98.4 ngs o

3 25 19 28 04 11 et

K] 2.3 34.02 044 102

PID Loop - Optimizer
- Analyzer
9 Tu ner [ jue 28108/2008 8:69:28 |01;00;00 jue 28/08/2008 9:569:28
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PlantTriage Models

PID Loop Optimizer

=] Now, working on
this to make new
proposals based
on PID control

theoretical calcula-
tions coming from
real plant data.

éEEuperTune Time data for: C: xtune'\pt' Trends', 80_4LAPS0AAZ01CTLZ.002

1A I L | i i { Bl i : i b SR
09:05 09:10 09:15 09:20 09:25 09:30 09:35 09:40 09:45 09:50 09:55

Reduces
engineering
time required

{} {} {} 1 1 i i 1 i p
09:05 09:10 09:15 09:20 09:25 09:30 09:35 09:40 09:45 09:50 09:55 .
28 de agosto de 2008 tu n | n g
n
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Conclusions

Take time to make a good database configuration

Initially, focus on fixing direct problems

Savings on final control elements maintenance (valves)
Maodifications in tuning PID parameters (variable tuning?)
Reduce oscillation and variability

Following-up reported problems is essential to success!
Create and follow-up control loop quality assessments or KPI
Review control strategies if PID control is not enough

Success requires cooperation between operations, maintenance
and engineering
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More efficient use of engineer’s time
Reduced turbine trips

Production increase 0,5- SMW*
Cost Reduction >1000OO€/year
Efficiency P
ROI, 15 Months

*AII this data is an estimate based in the improvements
we have already achieved.
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