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AGENDA

* Client Overview

* Problem statement

* Requirement

« Architecture & System
* Client Benefits
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» Generates 95% of the electricity used in South Africa
» Vertically integrated electricity utility

* Owned by the South African Government

* Over 3.9 million customers

« 39 222 Employees

« Has a R1.3trillion (€130bn) expansion plan until 2025
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Business Challenge / Problems Addressed
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Background

* Increasing demand with near stagnant supply

 Decision taken to return to service three
power stations that were mothballed in the
late 1980’s

* These power stations are called the Returned
to Service power stations

« Organisationally included in Production Unit 3
— Consists of 5 coal fired power stations

aaaaaa

uuuuuuuuu
Majuba

' Camden (1 560 MW)

— SItuated near Ermelo

Grootvlei (1 130 MW)

— situated near Balfour

— commissioning started in
1969

{ — mothballed m 1290 ’
2 No.ofunits6

-’?.f?’: =

| Komati (920 MW):

| — situated between
Middelburg thal

= @:mlsﬁé
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Challenge / Problem Details

The Return to Service Plants (RTS) are facing significant challenges:

Limited experience of new plant operators with new plant systems
= Availability and reliability issues of previously mothballed plants

= Lack of sufficient skilled resources to support on-going operations
and growth

= No clearly defined Plant IT and knowledge management strategy
and capability

= Need to provide remote and real-time support to plant operations to
leverage limited subject matter expert base
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Solution
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Solution Overview

The Remote Monitoring & Diagnostic Centre
(RMDC) is a remote monitoring centre based in
Middelburg.

Phase 1 went live in April 2009 with the aim of
providing high visibility of Power Station equipment
health and reliability.

R
e —

Phase 2 went live in August 2010 with the aim of
providing extensive alarming capabilities and
incorporating 2 additional power stations.

It provides state of the art decision support
technology to Power Stations.

« Support of plant operators during periods of plant
instability as well as start up and shut down conditions

Enabling.... « Early detection of potential incidents.

« Easier and more accurate incident investigation,
adding to the generation of knowledge capital
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Solution: Key Business Case Drivers @ osicot

Must Increase

» Availability
» Reliability
 Efflieney Knowlgdge Managemept
Combining knowledge capital
from various sources without
Knowledge Sharing recreating the sources

»Pushing context driven data to users;
» Capturing experience for re-use

Training
» Transfer of knowledge at RMDC
»Building of self-confidence

Coaching / Mentoring
» Transfer of knowledge at power stations
» Building of self-confidence
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Solution Map {0 osiot

Accenture Plant Performance Solution

Collaboration

Instant messaging, presence, voice over IP, video calling

Knowledge Management

Consolidation of knowledge capital, knowledge sharing, knowledge retention

Visualisation, performance analysis, plant schematics ] Predictive monitoring, Thermal performance ]

LOB Applications, data integration - ETL, message bus

Technical Architecture

Client, hardware, replication, bandwidth requirements

Real-time data, operational data, laboratory data, environmental data
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Technology Stack Overview
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Solution Blueprint
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Technical Architecture

Remote Monitoring & Diagnostic Technical Architecture
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Alarming Solution {0 osiot

Alarming Capability

Objective
Alarms aim at identifying abnormal/non-optimized operating conditions, informing users about
deviations and enabling decisions to support operational recovery and optimization.

Definition

The alarms enable the monitoring of operations and assets on an almost real time basis. Each alarm
is defined by three main criteria: Condition, Priority and Status. Each alarm can be composed of
multiple conditions and enables the monitoring of only one parameter (of a given equipment).
Alarms will be unique to the RMDC and DCS alarms will not be replicated.

Pl Notifications

15

Notification - A specific alarm configured within Pl Notifications.

Trigger - Consists of a collection of conditions that can fire a notification event.

Condition - a specific condition that must be met in order to trigger an alarm. Can have a number of conditions.
Priority - The criticality of the alarm (linked to a condition)

State - The state of the defined condition e.g. High, High-High.

Limits - The values being used to configure the conditions for a specific alarm.

Delivery channel - The conduit through which notification messages are sent to the subscriber
Acknowledgment - A response to a notification. Either manual or automatically.

Notification Instance - An event frame that starts when a trigger is violated and ends when the violation ends.

Real Time Information - Currency of the New Decade © Copyright 2011, OSIsoft LLC. All rights Reserved.



Alarming Solution @ ostot

Element Definition

« Element templates are created according to the defined solution hierarchy of Power
station, Unit, Group, Functional Group, Asset .

« Element templates assist with the creation of unit specific elements required for each
unit defined in the solution.

» Elements created with the assistance of the templates contains the source information
required by the Pl notifications (RMDC Alarms)

% AlarmManagement - Pl System Explorer

File  Edit View Go Tools Help
73 Datsbase [ QueryDate - |(JBack 0 |H, Checkin %) « [#] | o) New Template - :Mew Attribute Template |

Library GRV Auxiliary And Gland Steam Template

q:i AlarmManagement General | Attribute Templates | Ports

- ] Categores

- Templates

B iy Element Templates |

- (G GRV Awdliary And Gland Steam Template = -
(G GRV Audiary Cooling Template |-ﬁ’ 1| Name 4| Description Default Value
- (G GRV Condensate Template B+ 1i<H Audiary Steam Pressure | Realtime Value 0 MPa
EEE Eig Q$Z$E::z i =g Hi Limit Aupdliary Steam Pressure 0 MPa
GRV Feedwater Template i| [5g HiHi Limit Aurdliary Steam Pressure 0 MPa
- (G4 GRV Fuel Ol And Gas Template i| =4 Lo Limit Pupiliary Steam Pressure 0 MPa
ggx I'|;1||_I|I g::glngemplate i| &g Lolo Limt Auxdliary Steam Pressure 0 MPa
- [ GRV Pyros Template 1| (=g Lower Trip Limit Aupdliary Steam Pressure 0 MPa
- (G GRY RH Draughts Template 1| [=5, Operational Status Pundliany Steam Pressure Good
- (G GRV Seal Cil And HZ Template = o "
- (@ GRV SFPT Template = 1| 58 Upper Trip Limit Aupdliary Steam Pressure 0 MPa
- (G GRV Stator Water Template i| €& Audliary Steam Pressure Cortrol VAV Posttion Realtime Value 0%
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Alarming Solution

Notification Definition

* Notification templates, like element templates also
assist with the deployment of the solution to all
units.

« The notification template links to an element e
template that enables the system to create all Coiegenes
relevant notifications when a new element is

Created . (&) Automatically create a notification for each element

«  All alarms currently defined will have a oot creic 2 etfeaton auemsicly
corresponding template defining its default Triger

. . oy e . Target: Demin to Station Pressure
configuration and condition requirements. Conditon: Alarm e 1 > Aarm 14t

Condition: Alarm tag 1 < Alarm 1 -Lolo

Overview | Trigger || Cortert | Subscriptions

MName: newNotification

Description: |Alammtemplate

Creation and Startup Options

() Automatically create a notification for each element, and start it

N oti fi Cati o n Mec h a n i S m Y EskomAlarming - PI System Explorer

‘;:‘;tahf::miiewin:t‘: -ﬁ“l; Back ) |, Checkin 3 « (4] |
When an alarm triggers the system sends a set of data [ N —
to the web service. e = J
o , , . _ Boni o R —
The web service will provide the information it receives A e
GRV U1 - Fuel Gil and Gas (4)
to the Main Alarm list, the Alarm Web Part and the Ay
Alarm Ticker. e
The following standard information is available: St . T
(=] Mil ) Motor Abnormal - Prot Unhealthy Web Service Maming v
« Name & Description e -
« Target & State Fre— - - S
«  Trigger, Start & End Times e < >
Ssen | b
*  Priority & Escalation level
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Alarming Solution

Alarm Configuration : Limits & Settings
« In order to allow changes to the limits and visual and Alarm Configuration Form
audible settings, a user front end will be available

for the user (with the correct user rights) to make

Alarm Name: [Alarm Name]

HiHi Limit: [ 100

* Alarm configuration e.g. changes on how the alarm
functions, will be done via the Pl AF Explorer. Only
the administrator will have the rights to make such
changes.

|

changes to the settings. Hitimit: [ 50 |

*  Changes will be captured in an audit log and Lotimit: [ "-20 |
available via an audit report. Lolo Limit: | 100 |

TripHi: | 120 |

|

TripLo: | <110

URL: | Http://sendmetathislinkwhen clicked.com

Submit

Alarm User Interfaces

|__|Show Invisibie

-

4 P3.ARN.UNG.BLR.DRAUGHTGRPS.LHandRHIDFan.Alarm3

P3.HND.UNS.TUR.HTRDIST.Alarm1 Hi
P3.HND.UN4,BLR.MILL.FuelOilandPyros.Ala HiHi

NS.UNTELEC.UNTRNFRMR.Alarm< HiHi
P3.HND.UNS.UNTELEC.GENTRNSFRMR.Alar HiH

8l Group  Asset Alarm
{Groups  LHandRHIDFan P3ARN.UN1 BLR BLR DRAUGHTGR

Alarm Ticker Main Alarm List Alarm WebPart Unit Alarm Overview
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Tangible Benefits

MWh Loss

20

100000
90000
80000
70000
60000
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40000
30000
20000
10000

0

Feb Mar Apr'09 May Jun'09Jul'09 Aug Sep Oct'09 Nov Dec Jan'10 Feb
'09  '09 '09 '09  '09 '09  '09 "10
=e=Prevented =o=|\lissed
Missed comprises of
* 42% due to incident occurring outside of RMDC operational hours
* 45% due to lack of incident alarming (as planned for Phase 1)

* 13% regarded as ‘not preventable’
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Intangible Benefits

/Erootvlei, Shift D

Unit Two was busy with
alight up, when Louis
Coetzercalledthe SSS
to inform the Unit
Controllerthatthe spray
water valve was still
closed.

If Louis hadn’tcalled,
the unit would have
tripped due to high
temperature.

Real Time Information - Currency of the New Decade

“Grootvlei, Shift A

Unit Two was busy with
alight up, Frikkie
Schoemanassisted the
Unit Controllerwith the
superheaterinlet
headertemperature that
was too high. If this
hadn’tbeen fixed, the
long term plant health of
the unitwould have
been negatively
impacted.

“Komati, Shift A

The unitsynchronised
onload anddelivered
20 MW when the power
factor started to
fluctuate. This could
haveleadtoa trip and
subsequentdamage
due to pole slipping.
Hannes Schoeman
advisedthe Unit
Controllerto adjustthe
power factorfrom 0.55
to about0.9.

OSlsoft.

e\

/Eamden, ShiftB

A unittripped due to
high drum levels. Thys
Marais assistedthe unit
by investigatingthe
incident. He then
notified the Shift
Supervisorthatthe
reason why the drum
levels were high was
becausethe feed
regulatorv/v A tripped
in the open position.

o~
E-mail received from Pieter De Jager, Grootvlei

During Unit 2 light-up on Saturday we experienced a lot of

problems and had it not been for Alwyn who informed us ofthe
extraction pump trip, we would have had a unit trip.
RMDC supportis very much appreciated by Grootvlei

Power Station.

28/09/2009
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Future Plans / Next Steps
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Phased Approach

Unit Start-up Monitoring
Unit Trip Monitoring and
Diagnostics (Manual)
Routine Monitoring

Define communication
protocols

Roles and Responsibilities

Phase 1

Operator Support
(Experience Based)

Thermal Performance
Perform Special Analysis as
requested by Plants

Alarm / Alert Enhancements
Inclusion of Laboratory
Information Management
Systems (LIMS) data.
System Engineers at power
stations

Update communication protocols
Update Roles and
Responsibilities

Alarm / Alert Management
Knowledge Management
Knowledge Sharing
Training

Collaboration

Update communication
protocols

Update Roles and
Responsibilities
Information Submission

Phase 2 ase

Operator Support
(Advanced)

Alarming, Knowledge
Management &
Collaboration

Andlyze  Design Buid Test Deploy

o

Service Introduction
System Support

Real Time Information - Currency of the New Decade

OSlsoft.

-

Predictive Monitoring
Alarm / Alert Enhancements
Define communication
protocols

Roles and Responsibilities
Information Submission

Phase 4

Operator Support
(Predictive)
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accenture Contacts
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Accenture Contacts @ L

- Govender, Vasin

Govender, Vasin
Accenture

Managing Executive: Resources
+27 11-208-3282 Work

+27 83 442 6352 Mobile 3

+27 11-208-3366 Assistant . Cox, David B.
vasin.govender @accenture.com ‘ Cox, David B.
vasin.govender @accenture.com IM Accenture

Senior Executive: Generation
+27 11-208-3000 Waork

‘ +27 (76) 453-5029 Mobile

\ +27 11-208-3366 Assistant
david.b.cox@accenture.com
david.b.cox@accenture.com IM

Kageigieéﬁan
Kotze, Stephan

Accenture
Senior Manager: AAIS

+27 11-208-3490 Work

42782 551 2679 Mobile
stephan.kotze @accenture.com
stephan.kotze @accenture.com IM

Sher, Stafford

i

| Stafford Sher

‘ Accenture

Senior Manager: Technology & Utilities

+27 11-208-9047 Work
+27 71-364-7319 Mobile
stafford.sher @accenture.com
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Accenture Automation & Industrial Solutions

‘) OSlsoft.

Accenture Automation & Industrial
Solutions (AAIS) has a comprehensive
suite of offerings* to meet the most

critical industrial information technology

and automation needs of our clients,
such as:

+ Efficiency, quality & cost
* Real time operations visibility

Consulting
* Automation & Industrial IT strategy

* Automation and Industrial IT organization
performance

+  PMO of Automation & Industrial IT projects

+ Technical assistance

+ Automation master plan

* Operation systems master plan

* Vendortechnology certification

Engineering & Design

+ Basic automation & control engineering
*  Customer specific solution engineering

Railway operations

Process
opﬁmization

olutions

special S

Automation & Industrial IT Systems
Integration

* Instrumentation, control, electrical,
AC/DC drivers

« SCADA, DCS, PLC, robotics

* Industrial Cyber Security

* OPCand SOA integration

* Industrial networks

+ Alarm management

« MES and MOM

* PIMS, LIMS
+ Integration of plant & enterprise
systems

*  Environmental control systems

Manufacturing Execution, Laboratory Information
Management, Plant Information Managementand
Warehouse Management Solutions.

AAIS Offerings

Loop tuning, Process Monitoring & Troubleshooting
Operations Centres & Asset Optimization

Human Machine Interface, Supervisory Control And Data
Acquisition, Programmable Logic Controllers, Distributed
Control Systems, Sensors

SCORE, SCORE Zinc, TrainScout.

Process & Plant Optimization

* Loop tuning and variability
reduction

+ Asset management &
optimization

+ Intelligent operations center

* Intelligent process monitoring &
troubleshooting

Training

* Automation business case

* Automation & control
technologies

e Industrial IT

* Leading software

Non Ferrous metals production

«  PAN™ — Railway Operations Management System * Score™ is a solution to supervise, control and manage

e TrainScout™ — a scalable hardware and software platform to the pr_oductio_n process of non ferrous metals
monitor and control locomotives integrated with PAN™ (@luminum, zinc, nickel, copper)
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