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ESB Ireland — Power Generation

+15 Power Plants
22 Conventional Fossil Units
*3 CCGT Units
*10 OCGT Units
16 Hydro Units
*4 Pumped Storage Hydro Units
*4750 MW Installed Capacity
*Peak Market demand 4040 MW
*Electricity Sales Growth 5-6% pa
*Over 1.5M Customers
«Currently 13 PI Servers
« 200+ Pi users and Growing
Pl PrcessBook
Pl Datalink
*Pi ICE
OIS PI Applications
+Client Based
*Web Intranet Based




In the Beginning.......

* Initial Development for OIS Application
- Technical Performance
- Plant Avallability
- Staff Commercial Awareness

» Cost of controllable losses identified
and displayed in Euro, in near real-time.
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Applications Built on Pi Platform

* OIS Hydro

 DAM Monitoring

* OIS Thermal

* OIS Perform

* OIS GPRS

« SCADA Visualisation
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Evolution of OIS

* Led by clearly defined Business
Requirement

» Operational Performance Metrics to
Commercial Performance Control.




* OIS Strategy Underpinned by PI
* One Pillar of ESB Corporate IS Strategy
* Business Critical Applications

 Resilient Technical Architecture

« Supporting Decision Making where and when
It counts




Generation Commercial Monitoring

« Market Driven Initiative

* Objective — To Minimise Uninstructed
Imbalances as an Aid to Commercial
Performance Optimisation




What is a Ul???

« Each generating station unit is issued with instructions by NCC on
the level of production for any given time. This is done via the
EDIL system, and is called a Dispatch Instruction.

- For the purposes of settlement, the trading day is broken up into
48 half hour periods. So for every half hour period each unit will
be expected to produce a specific quantity of electricity.

» Failure of the Unit to comply with an instruction will result in an
Uninstructed Imbalance (Ul)

« Uls are incurred when a generating unit’s metered MWhr output
does not match the instructed MWhrs from NCC in any settlement
period.

« GCMis atool to help identify when a unit is generating
Uninstructed Imbalances.




Instructed MWs

* Operational Characteristics held in
Module Database

« Updated Dally via File Transfer

 Used to Plot Instruction Profile




*The instructed profile gives us the MW values to be achieved at particular times

*The area under this profile gives us the MWh targets (Instructed Quantities) for any time period t.
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*The area under the actual generated (MW) gives us the Actual Generation in MWh
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*Uninstructed Imbalance is the variance between Generated MWh and Target MWh
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National NCC
SCADA Control INTERFACE
Centre (EDRS)

OCID Files

A 4

Module
Database

PI-API ,

PI Cluster

Functional Overview
User Screens of

GCM System

. 4




i PI - ProcessBook - [Unit YIEW [Read Only]] —|& ﬂ
@ File Edit Yew Insert Tools Draw Arrange Window Help - ﬂ

UNIT VIEW AT11 | Station ‘ SPEED 2997 RPm  FREQUENCY 49.96 HZ TIME 10:55
MW TRACE

ANAIL

TARGET

ACTUAL

TOLERANCE

ATT1 -

SETTLEMENT PERIOD 22 INSTRUCTED MYy
WV . MINUTE IN PERIOD ACTUAL My

‘ Enter Manual Instruction |

ACTUAL LI PRECICTED LI

T




i PI - ProcessBook - [STATION YIEW [Read Only]] - |ﬁ' |1|

JJ% File Edit M“iew Insert Tools Draw Arrange  Window  Help _I- _IE il
MONEYPOINT View SPEED 2997 RPM FREQUENCY 49.94 HZ TIME 10:42
TOLERAMCE |GLERANCE MOALANCE UNINSTRUCTED IMBALANCES o
16 16 16 |

L FREG

O

HIGH FREG

P2
24

e

50 7 LAST FIVE INSTRUCTIONS
MONEYPOINT CURRENT CURRENT PERIOD = MP3, MAMD, 305 MW, D8-Apr-04 0927
TARGET MWH  181.0 CURRENT MINUTE 12 MP3, MAMD, 295 MY, D8-Apr-0d 06:13

WP3, MWD, 250 MY, 05-Apr-0d 0554
WP, MWD, 305 MY, O7-Apr-04 2202

ACTUAL MWh 1816 STATION MONEYFOINT MP1 , MAMD, 295 MY, 07-Apr-04 20:59
LAST FIVE DECLARATIONS
W IMBALANCE 19 TARGET MWy 905.0 M3, MDA, WL, 305 WA, O8-Apr-0d 09 25

WP, MDMY, M1, 295 My, 05-2pr-04 0510
MP3, FUEL, MI¥, D5-Apr-04 05:50

MP3, MDMY, COAL, 230 M, 05-Apr-04 06:50
WP, MDY, IR, 280 MY, 05-Apr-04 D5:50

Station Aggregate Panel
1.9 _ -
e [oncumonenone o]

CURREMT v/ 5062

W |



i P1 - ProcessBook - [PORTFOLIO MAIN [Read Only]] ===l
H@Eile Edit Yiew Insert Tools Draw Arrange Window Help ;lilil

PORTFOLIO VIEW - MAIN UNITS SPEED 3000 RPMm FREQUENCY |49.99| HZ TIME 10:09

| wenonrs | peatonts | Hvoro us |

UNINSTRUCTED IMBALANCES MWh VIEW
CLURRENT

27 5 13 B 20— 12 32 20+

0.1 1.1 0.0 0.3 15
n - 0 — ——— n - o - 0 — ——
AGHADA NORTHWALL MARINA POOLBEG GREAT_ISLAND TARBERT MONEYPOINT

LY
' CURRENT PERIOD 21 Ml £ I

i LAST FIVE INSTRUCTIONS
140 PORTFOLIO CURRENT TEN WORST Uls MP'3, MAMD, 305 M, D8-Apr-04 03,27
WP, MAMD, 295 WY, 05-Apr-04 0513
TARGET MWh  363.7 AT14 105 AT14, MAOF, 70 MW, 08-Lpr-04 07:56
: AT12, MAWOF, 70 MWy, 05-Apr-04 07:40
ACTUAL MWh  353.0 MYY5 -3.0 AT11 WAOF, 70 WA, 08-Apr-04 0735
PE3 0.8 LAST FIVE DECLARATIONS
IMBALANCE 15.8 MR 0.7 MPS, MDMAY, M, 305 WY, 03-Apr-04 0926
P2 0E WP, MOMY, MUK, 295 MY, 05-Apr-04 0510
; AT11, FUEL, GAS, 08-Apr-04 0717
Uil 05 AT14, FUEL, DIST, 05-&pr-04 07:09
&T11, FUEL, DIST, 08-&pr-04 07:07
Aggregate Panel PBL 0.4 "
83 03
. MRT o [ CALCULATION ENGINE __ Fault_|

W hm|



i PI - ProcessBook - [PORTFOLIO MAIN [Read Only]] ===l
JJ@ File Edit Wiew Insert Tools Draw Arrange Window Help ;lilil

PORTFOLIO VIEW - MAIN UNITS SPEED 2998 RPM FREQUENCY 4996 HZ TIME 10:41

| s | peaTonts | Hvoro s |

UNINSTRUCTED IMBALANCES PERCENTAGE VIEW
CURRENT

27 13 G a0 12 32 20—

ﬂ 2 % 3 % 1 % 1%
_ 0 g I . 0 | —
AGHADA MORTHWALL MARINA POOLBEG GREAT_ISLAND TARBERT MONEYPOINT

W
' CURRENT PERIOD 22 | sl I £

B LAST FIVE NSTRUCTIONS
190 PORTFOLIO CURRENT TEN WORST Uls AT11, WD, 90 MY, 08-Lpr-04 10:25
WiPE, WMD), 305 b, 08-Lpr-04 0927
TARGET MWh  448.7 AT14 178 MP3, MDD, 295 MY, 08-Lpr-04 08:13
: AT14, WMAOF, 70 Wiy, 08-Apr-04 0756
ACTUAL MWh 4337 AT12 -3.3 AT12, MAIF, 70 MY, DB-4pr-04 0740
Y5 3.0 LAST FIVE DECLARATIONS
IMBALANCE 24.3 PE3 1.5 MAPS, MDKAA, ML 305 WA, 0S-Apr-0d 0926
AT11 10 WAP3, MDY, MIX, 295 WY, 08-Spr-04 0510
: AT11, FUEL, GAS, 08-4pr-04 07:17
Vilal 0a AT14, FUEL, DIST, 08-&pr-04 07:09
. AT11, FUEL, DIST, 08-&pr-04 07:07
Aggregate Panel MP3 0.5 i -
VRT 04
. PE2 04 [ CALCULATIONENGINE _ Fault_|

W |



i PI - ProcessBook - [Unit YIEVW [Read Only]] ;lilﬂ

@Eile Edit Yiew Insert Tools Draw Arrange ‘Window Help |7 ﬂ
UNIT VIEW AT11 Station SPEED 2997 RPM  FREQUENCY 49, TIME 10:55
MW TRACE

- 15 MWhr -

g " e onUnit = i

1000 0En R

:%:::::::::::::::::::::::::::::::::::::::::::::
T IlIiiiililiIiiiiiiililiiiiiiiiiiill ‘EnterﬁeasmFDfVarianCE
Wih MINUTE IN PERIOD 25 ACTUAL My 83.9
24 29
‘ Enter Manual Instruction
TARGET Mh 375 | CURRENT Ul MwH 24
| EDIL Interface Status 0K |
| ACTUAL Myvh 35.1 | PREDICTED Ulhwh 2.9
ACTUAL LI PREDICTED LI | CALCULATION EMNGINE OK |
|
| o | LI

@ www.esh.ie



GCM Provides Operators :

 Visualisation of the current operational state

 On-screen, real-time verification of their
actions

* Predictive output for the trading period
* Visual Alarms on screen
* Optional Alarm into DCS/SCADA system



Challenges Overcome

* Real time B2B Integration across physical
and commercial boundaries

« Compressed Timescale (Are we there yet....)

 Fluid specification in some areas due to
changing Regulatory Environment.




Where do we go from here..

* |Increased use of PiI ICE and
ProcessBook.

« Development of KPIs in Pi
ACE

 Further Reinforcement of
Technical Architecture

* Increased Focus on Key
Benefits Delivery
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