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Company Background

ScottishPower

* One of the leading power generation and distribution companies in the UK
« Employing approx 7000 staff with headquarters in Glasgow employees
« Part of the Iberdrola group

SCOTTISHPOWER
Capula Ltd

« One of the leading independent systems integrators in the UK
« Specialising in Control Systems and Real Time Business Intelligence
« Headquarters in Stone Staffordshire. Approx 350 employees ~

Pl System Integrator for over 20 years = A
« Part of the Imtech group Capl’”a
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SCOTTISHPOWER

Business Challenge — Team Longannet

« Extend the life of the Station & Secure a future beyond
2020

— Linked to the Strategic Goal to increase profitability
— Improve the performance of the existing assets on site

— Gather requirements

— ldentify key metrics
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The People Workstream

ENGAGEMENT
1. Strategy
2. \Visible Leadership
3. Communications

L 4. Interfaces/relationships J

Capability
1. People Leader Skills
2. People Leader programmes
3. Develop bespoke interventions
\4' Live learning sessions

Metrics
Performance plans

Standards & Expectations

Development
1. Qualifications
2. Known gaps
3. Coaching/Courses

L 4. TNA/Competency Framework |
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Overall Timeline
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Solutions Considered

Large number of systems containing data
Options
— Use new data warehouse and business objects solutions for reporting

Use existing Pl System

Benefits to using Pl System

Pl System already embedded in ScottishPower
Infrastructure in place

Data already being collected within Pl System
Exploiting existing technology (esp in light of upgrade)
Trusted support partners available
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SCOTTISHPOWER

Metrics and Data — Summary of Metrics

Area (Responsible)

No. of Metrics /

No. Of Requirements Reports
Production
(Production Manager) 68 53
Maintenance & Reliability Metrics
(Maintenance Manager)) 34 24
Housekeeping Metrics
(Alan Kemp) 19 5
Total 127 83

The key metrics for the Pl System were the Production

metrics

13



»
SCOTTISHPOWER

Team Longannet Programme - Metrics Summary

Key Metrics & Reporting Areas

— Operational Capability — spans across all 5 areas

Detail metric - 5 key Production Areas
— QOperations (shift based)

— Environment

— Chemistry

— Performance

— Coal & Ash

53 Metrics needed
— 17 currently on spreadsheets

Coal & Ash Tea
29.85%

Operational Capability: 64.81%

14



SCOTTISHPOWER

Capula Approach

Requirements were already captured

24 out of the 53 metrics relied on Pl System data

A prototype was created in SQL using PI ODBC

The new solution would be tested against the prototype for accuracy

A web-based front-end was developed by ScottishPower for
visualisation of the data model values and results
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SCOTTISHPOWER

System Components

The core OSlsoft Products:
« PI Data Archive (Collective)

Pl Asset Framework
(Collective)

 PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

The core OSlsoft Products:

« PI Data Archive (Collective)
* PIAF (Collective)

« PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

Pl Data
Archive

Pl Server 2010, 50k tag system

Pl Server Collective of two Servers
Collective servers geographically
separated

Centralised data from 10 Power
Stations

Longannet is the largest
consumer of Pl Tags using 22,739
tags

n

BI kb

PIHA

=

Cathcart Kirkintilloch

Htf“ Id

@.

Daldowie

Galloway
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System Components

The core OSlsoft Products:

« PI Data Archive (Collective)
* PIAF (Collective)

« PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

PI'AF

» First challenge was to create a suitable Pl AF structure

 Initially created a structure that mimicked ScottishPower’s work
management system Maximo

 However, it proved difficult to map all the Pl Tags into the
structure within the limited lifespan of the project

* Inthe end a structure was created purely for the Metrics
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System Components I

B (] Categories

------ (8] Analysiz Categories

------ Attribute Categories

Pl AF R [ S (8] Element Categories

------ Reference Tope Categonies
------ Table Categaries
Templates

. . B (@ Element Templates
The PI AF objects utilised were & G Melic

b (5 Metrics

— PIAF Templates B by

— PI AF Enumeration Sets - L Ml Tl

- T Transfer Templates
- PI AF E|ementS Bl Z Enumeration Sets

------ = LTS5hiftTeam

—_ PI AF Tables ------ =1 ReshictionType

-« ', Reference Types
Tables

In addition, Pl AF Versioning | - @ LTCodbie

------ LTFlannedOutage
WaS used ------ LTRata

------ LTSchedule

...... LT Shift

------ SaturatedS tean

m
L

°
m-&
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System Components

PI'AF

Pl AF Element Templates
— Base Templates
— Derived Templates

B @ Templates

B (@ Element Templates

= (F Metric

B [ Sitehetric

Bl ) Critical Instrument Availability
------ (& Gas Oil Strategic Stack
Bl & Inline Belt Weighing

------ (5§ Flant Capability [Chemistry)
------ ( Strategic Stock Availability
------ (& Unit Trips

------ & TP Availahility

B G Unittdetric

- (g Metrics

ﬂ Uit

- [ Unit Status
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System Components

"General  Attribute Templates I Ports |

| A
& 1 Mame 2 Description
B (G Template: Metric
€7 Scone Metric: Score
i = SubMetric D Sub Metric 1D
=3 Unit 1D Urit 1D
B (G Template: Sitebdetric
€7 Scone Metric: Score
=3 Unit 1D Urit 1D
B (3 Template: Gas Ol Strategic Stock
C'-" G as Oil Strateqic Stock, Site's Gas Ol Strategic Stock,

=3 Minimum Gaz il Strategic Stock Threshold

kinimum(G az Oil Strateqic Stock Threshold

[=T]

=4 Sub Metric 1D

Sub Metric 1D
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System Components e ,_

B ( Longannet

[}
1
1
i
i &l (P Metrics
Pl AF : B (§ Section Metrics
i E| & Unit 1
i | B (3 Metrics
E / ------ (& LT U1 BOFAIn Service
" R (& LT U1 Boiler Conductivity

 Unit Level Pl AF Elements

------ & LT U1 Carbon In Ash

------ & LT U1 Chemical Instrument Availability

------ & LT U1 Chemical Instrument Availability - Boiler After Cation Conductivity

------ & LT U1 Chemical Instrument Availabilty - EFD After Cation Conductivity Monitar
------ & LT CO

Element Hierarchy !
------ & LT U1 Coal Diet E

= ﬁ Longanmet

1
1
] 1
: (- @ ?Et"_“ " A O & LT U1 Cortrollzble Losses
i B @ Section Metrics S N & LT U1 ELV Compliance
' B @ Unit1 S T T & LT U1 ELV Compliance - NOx Emissions
: B ) Metrics T [ B, & LT U1 ELV Compliance - Particulate Emissions
. E- @ Unit 2 !
. Bl @ Unit 3 S S & LT U1 FGDin Service
: B G Unit 4 A T T, & LT U1 Load Following
]

------ & LT U7 NCx

------ & LT 1 Plant Capability (Commercial)

------ 3 LT Platen Temps

------ 5 LT U1 Platen Temps - 1st Stage Platens

------ 5 LT U1 Platen Temps - 2nd Stage Platens

------ 5 LT U1 Platen Temps - Secondary Superheater
------ & LT U1 503in Service

1
1
1
1
1
1
1
1
1
1
!
: ------ 3 LT U1 ELV Compliance - 502 Emissions
1
1
1
1
1
1
1
1
1
1
1
1




SCOTTISHPOWER

System Components

------ (F Gas Oil Strategic Stock,

Pl AF . Site Level Metrics !
: = (7 Longannet i
i Bl (F Metrics :
: B (F BOFAin Service !
: ! E~ (F Boaier Conductivity |
i H- (F Chemical Instrument Availabiliby |
E I e m e nts : (F# Chemical Instrument &svailability - Boiler After Cation Conductivity :
i (F Chemical Instrument &wvailability - EPD After Cation Conductivity Monitor !
I o B § CO !
i 1 ;oo Bl G Coal Diet i i
: E:Iement HlerarChy ! : (7 Controllable Losses ' Unit Level Metrics
[ = ﬂ Longannet : i - (F Ciritical Instrurnent &y ailability EI g Co i
: o ME"i_':S _ TR R B, e {F Critical Instrument Availability - D02 Manitars P & LTu1co :
i B () Section Metrics S (9 Critical Instrument Availabilty - FGD Alkalirity Maritars : & LTU2C0 !
! B @ Untl SN S R, £ Critical Instrument &evailability - pH Monitars o & LTU3CO !
; ﬁ Metrics : : B G ELY Compliance : ...... ﬁ LT U4 CO 1
: g H::: ; | : (7 ELY Compliance - HOx Emissions :_ _________________________________ :
i & Urit 4 : i (F ELY Compliance - Particulate Emizzions
e — ;oo F ELY Compliance - S02 Emizsions
| 5

FGD in Service :
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System Components

PI'AF

 PI AF Tables _
. General Table IDefine Tablel Versiu:unl
— Data held in the Pl AF Tables | [rceanie
iS maintained using Website ID | Unit | %alidFrom WalidT o LowerLimit | UpperLinnit
3 1 A2/2012 21:30:00 | 2941142013 12:47:50 | 1400 2000
B B Tables 2 |2 NA2/2012 21:30:00 1400 2000
o LTCoalDiet 3|3 FNAZ2012 21:30:00 1400 2000
£ LTPlannedOutage o
LTRota 4 |4 FNAZ2002 21:30:00 1000 1400
LTSchedule B 1 29411/201312:47-50 40 a0
LT Shift =
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System Components

\
Logere

Rotas Planned Outages

Future Planned Outages

Historic Outages

Start Date: 01/01/2014 TR All Units ¥

SO 25/06/2014

Add Outage
Unit Start Date End Date Restriction(MW) Availability(MW) Description
e o o m
e EuE o Dz m
ShEE smEs DZ B

<< | = n > | »> |Go to page: [1 v [Row count: [5 | Showing 1-3 of 3

Metric Configuration
* Rotas

e Shifts

e Shift Teams

* Coal Diet
o Future
o Historic

e Planned Outages
o Future

o Historic
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System Components

The core OSlsoft Products:

« PI Data Archive (Collective)
* PIAF (Collective)

« PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

SRR SFLonPIHANS PLonP ENEN Pl onPIHANS FLonPI

P| ACE R :e.zdianSEts Fi :le.:ldilngﬁets
-t bodules g Modules
-8 %031 e[ %03!
=-[8 Metrics =) .{%ﬂetncs
. . - Properties Er Properties
 Calculations for all 24 Pl Metrics ag ngpamet_ g%ﬁﬁa‘a@?“ - 4FDE
. . [+ roperties aatE lement =
» The Metric calculations run every 10 g Uit 1 B AFSewver=SPLontF
. -- Init 2 : @! Cateqaory = AppSettings
mlnutes -- Unit 3 EI %ﬂgannet
. . - Unit 4 =8 Properties
« The metric score is calculated and stored i‘ﬁ‘ Eategary Site
. . I'_'I rit
in Pl Data Archive Eiﬁ'@f’;ngemes ]
. e ategory = nit
« The workings for the calculations are .= 2
. . . 1] ik
stored as Annotations in Pl Data Archive (B Unit 4

against each score
 Additional calculations for Active Shift
Team and Unit Status
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System Components

PI'ACE

Site Level Metric:

Elﬁ GasDilStrategicStock,
Ery Input Tags

Cutput Tags
= Contests

e @ WMSPLonPIHAM etrics\Longaniet

Unit Level Metric:

onPIHA,
iy default
- Metrics
-4 ActiveShiftT eam
+-4# BOFAInService
=-4# BoilerConductivity
-&# Carbonindsh
-4# Chemicallnstrumentéyailabiliy
'ﬁ ChemigtiyPlantCapability
.ﬁ o
-4 CoalDiet
-4&# CommercialPlantCapabiliy
4@ ControllableLosses
-4 Criticallnstrumentdailabiliy
4@ ELYCompliance
+-4# FGDInService
\Elﬁ G azQilStrategicS tock
-G InlineBeltiweighing
4@ LoadFallowing

=G NOx ( =
----- "% Input Tags :
----- Output Tags i
- g Contexts |
b @ WSPLonPIHANMetrics\Longannett it 1 :

£ WSPLonPIHAMetricstLongannetyUnit 2

£ \WSPLonPIHAMMetricstLongannetyUnit 3

e AP

'ﬁ FlatenT emps

'ﬁ S03InjectionnService
-4 Sootblowertiization
'ﬁ Shrategics tocksA:y ailability
'ﬁ SuccessfulStarts

'ﬁ TempR atesDiRize
'ﬁ UnitStatus

'ﬁ UnitTrips

- W T Phvailability
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System Components

The core OSlsoft Products:

« PI Data Archive (Collective)
* PIAF (Collective)

« PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

sSQL

@

PI OLEDB

The Data Model

ODS Database hosted on SQL Server
Data Model Stored Procedures

* PIOLEDB Enterprise

Pl OLEDB Provider
SQL Jobs call Stored Procedures to
load data into the ODS

= | ) PIMETRICS

[ Database Diagrams

[ Tables

3 Views

[ Synonyms

El [ Programmability

= [ Stored Procedures
[ System Stored Procedures

dbo. GetSiteDayOffset
dbo. TL_Vis_GetCorruptTagWalues
dbo. TL_Vis_Get oadFollowing
dbo. TL_Vis_GetMetricAttributeValues
dbo. TL_Vis_GetMetricScore
dbo. TL_Vis_GetShiftTeam
dbo.TL_Vis_GetSiteAFID
dbo. TL_Vis_GetStatus
dbo. TL_Vis_GetTempMatch
dbo. TL_Vis_GetTempROR
dbo. TL_Vis_GetTempRORScore

I 2 2 2 R 2 R R R R A
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System Components

The core OSlsoft Products:

« PI Data Archive (Collective)
* PIAF (Collective)

« PIACE

Pl OLEDB Provider &
Enterprise

Pl Data
Archive “ “ —
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System Components

{ Website }

Key Metrics delivered:

« Coal Diet

« Commercial Plant Capability
« Gas OIl Strategic Stock
 Inline Belt Weighing

» Successful Starts

« Temp Rate of Rise

« WTP Availability

 NOX

Coal & Ash Tea
29.85%

Operational Capability: 64.81%

34



A.d
SCOTTISHPOWER

NOX Example
Production Measure NOx Constants
NOx Score Constants
410 12%’ _00002 MNOx Scoring on 10 Minute Averages
420 37% 0.195
430 58% -45.370 120%
440 74% 100%
450 87% Filters s0% .
460 95% | >300MW . yd L
470 100% A / \
480 100% 0% / \
490 96% 20% N
500 88% % -
510 76% 410 420 430 440 450 460 470 480 490 500 510 520 530 540
520 60% NOx
530 40%
540 15%
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Operational Capability

Summany ¥ SCapability
=l0perational Capability
S0perations Team
#Unit Instrumentation Awvailability
=Combustion Performance

MO

co

=Platen Temps

Granularity

|
L Monthhy

Chart || Data || Comuapt
Operational Capability: 59.04% 1004

1st Stage
2nd Stage
Secondary Superheater

B1I0%

Operaticns Team)

CIA
#Soothlower Utilisation
#Temp Rates of Rise
®Chemistry Team
#Environment Team
#Coal B Ash Team
*Performance Team

20+

® Commercial Capability
#HSEE Capability
Feb 14 Mar 14
# Performance Capab
I Operationzl Capability

Jan 14
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Combustion Performance

j Ens Drsoly opton Tean] corecer; IR

Granularity Start
Monthly EIJ'OI.IZJM —] Summary -
ECapability
EOperational Capability

Data || Cormupt
1004 E0perations Team

Combustion Performance: 61.84%
®Unit Instrumentation Availability

ECombustion Performance
304 MO
co
EPlaten Temps
1st Stage
2nd Stage
Secoendary Superheater

i g0 131%

ClAa

®Sootblower Utilisation
®Temp Rates of Rise
®Chemistry Team
®Environment Team
®Coal & Ash Team
#pPerformance Team
®Commercial Capability
Jan 14 Feb 14 Mar 14 BHSEE Capability
®Performance Capability

Combustion Parfomanca
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NOX

Manthly 01/01/2014 E 30/03/2014 E Summary -

ECapability
El0perational Capability
ElQperations Team
BEUnit Instrumentation Availability
BElCombustion Performance
NOx
cO
BPlaten Temps
1st Stage
59.40% 52.99% 2nd Stage
Secondary Superheater

CIA

Chart | Data || Corrupt |

100 NOx: 57.46%

ESpotblower Utilisation
ETemp Rates of Rise
BEChemistry Team
BEEnvironment Team
ECoal & Ash Team

204 Eperformance Team
BECommercial Capability
BEHS&E Capability
EPerformance Capability

o il Mer L

I NOx
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Weekly

Display

wCapabllity

Granularity Stant [ Eng
Weekly ~ 01022014 @ 28022014 % Summary .
Chart | Oata . Compt ) — — s0perational Capability
1004 NOx: 50.55% SOperations Team
*Unt Instrumentation Avatiability
wCombustion Pedformance
NOx
80 co
aPtaten Temps
CiA
&Sootbiower Utllisation

S176%
*Temp Rates of Rise
#Chemistry Team
sEnvironment Team

&

& Ash Team

®Lon
fPerformance Team
aCommerclial Capability
BMSKE Capoabiiity

&Perfoemance Capability

40 +

23022014 Q2032014

1901204 26012004 02022014 (09022014  16.02.20%4
LI

0
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[ Granularity

Dy

Start End Display
- (02022014 & 08022014 ]& Summary

-

60 -

204

0=

01822014 R4

NOx: 51.22%

22014 00022014 04022014 GAD2I014 ML OTL2J014 OB2J014 A4

R

aCapabiity

S0perational Capablility

MUnit Instrumentation Avallability

sSCombustion Performance

NOx

co

aPisten Temps

CIA
#Sootbhlower Utilisation

#Temp Rates of Rise
aChemistry Team
$Envitonment Team
#Cos! & Ash Team
sverformance Team
& Commercial Capability
ANSEE Capabllity
bilivy

aPorformoance Cap
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SCOTTISHPOWER

Taam | Capabaty

=Capability
=0perational Capability

=0perations Team
aUnit Instrumentation Avallability

=Combustion Petformance
NOx
co
aPtaten Temps
CIA
RSootbhlower LIlisation
&Temp Rates of Rise
#Chemistry Team
&Enviconment Team
£Con! & Ash Tear
*Performance Team
*Commercial Capabllity

®HSAE Capabliity
wPerformance Capability

 Granularity Start Display Option
Moy - 71*30&5017177. Surmary . J
Chart | Data | Compt | —
100+ EE NOX: J21%
—
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(-0.000205*428" 2)+(0.195*428)+-45.37

Granularity Start End Display Option
_____ 10Mns i’gmm“ } (190872014 | Suremasy v J | WCapability
Chart | Bata [ Compt — s0perational Capability
NOx: 35.11% SOperations Team
#Unit Instrumentation Availability
wCombustion Performance
NOx
O

#Piston Temps
CIA

KScotblower Utilisation
& Temp Rotes of Rise

sChemistry Team

SEnvironment Tearn
WCoal & Ash Team

S Performance Team
aComemencial Capability
AHSAE Capability

& Performance Capability
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Shift Performance Comparison
(" Granularity | Start | End | Display | Option Em

- sl e - -
— Manthly 01/01/2014 @ 310372014 m By Shift ECapability
a Lot BOperational Capability
100 NOx: 57.71% ElOperations Team
BUnit Instrumentation Availability
ECombustion Performance
— Shift&
— ShiftB MNOx
a0 = ShiftC
— ShiftD co
e S E EPlaten Temps

CIA

/ ESootblower Utilisation
) —

BETemp Rates of Rise

\;/4 EChemistry Team

EEnvironment Team

ECoal & Ash Team

40 EpPerformance Team
ECommercial Capability
BEHS&E Capability
BEperformance Capability
20
0 . . . L

January 2014 | February 2014 March 2014




Project Summary

a‘*‘ﬁ’!&“&l‘@@’r‘@ﬂﬁ?@ﬁ%ﬁ@.@%@%

been in the combustion area.

Business Challenge Solution Results and Benefits
+ Extend the life of the * Provide real time information * Lower NOx Emissions
Iargest poal fired power to support majc_)r efficiency «  More efficient start ups
station in Scotland by up to improvements in the plant _
20 years * Reduced Boiler tube leak

* Develop Business metrics rate

* Visualise the metrics for
monitoring

OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC. 44]

* Increased Availability



Results & Benefits

Availability Up
v' 2014 YTD figures up on 2013 up
by 12.4%

Tube leaks Down

v' 2014 YTD figures down on 2013
by 0.14 leaks per 1000 running
hours

. 7 s 1 3 SR,

v’ 2014 YTD figures have reduced
by 0.1t/GWh

Through the production metrics the production staff are now more aware of the what is important to the business.
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Questions

Please wait for
the microphone
before asking
your questions

State your
name &
company

‘
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OSlsoft. EMEA USERS CONFERENCE 2014 © Copyright 2014 OSlsoft, LLC.



Please don’t forget to...

Complete the online survey for
this session Share with your friends

eventmobi.com/emeaucl4d

#UC2014

000
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