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CARAB provides a CARAB provides a complete boiler care programcomplete boiler care program
to its clientsto its clients
•• Electronic data baseElectronic data base complete with complete with customised customised 

reportingreporting

•• Remote retrievalRemote retrieval of up to date outage progress via of up to date outage progress via 
website website 

•• Proven Proven standardizedstandardized plant care plant care methodologymethodology across across 
EskomEskom

•• Site basedSite based plant care engineering & technical servicesplant care engineering & technical services

•• IT supportIT support servicesservices

•• 24/7 availability24/7 availability for forced outage assistancefor forced outage assistance

•• PED compliancePED compliance

Our Service to ESKOMOur Service to ESKOM



IntroductionIntroduction

Carab Software:  Ordered data structure with a user friendly 
interface.

Objectives: Improved Availability through…
� Correctness of inspection results (repeatability)
� Common communication tool
� Builds up history
� Spot and manage trends
� Ease of creating inspection/repair SOW
� MRP (Material Requirement Planning) / Outage Scheduling
� Cost saving
� Ensuring information carry-over in times when staff turnover is 
high
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The Carab Plant Care ProgramThe Carab Plant Care Program

•• Management of a power station needs Management of a power station needs timelytimely and and 
accurateaccurate information in an easy and information in an easy and reliable formatreliable format
to to identify risksidentify risks to plan the future of the plantto plan the future of the plant

•• Engineering also needs this information in order to Engineering also needs this information in order to 
identify problem areas and identify problem areas and improve the availabilityimprove the availability
of the plantof the plant

•• The Carab Plant Care software is specifically The Carab Plant Care software is specifically 
designed to designed to assist managementassist management and engineersand engineers to to 
manage boiler plant systems through its life cyclemanage boiler plant systems through its life cycle
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The Carab Plant Care ProgramThe Carab Plant Care Program

•• The program consists of a database that is divided The program consists of a database that is divided 
into into three main modulesthree main modules , i.e. , i.e. Engineering Engineering 
AnalysisAnalysis , , Inspection ManagementInspection Management and and Forced Forced 
OutagesOutages

•• Each of the three modules Each of the three modules addresses specificaddresses specific
aspectsaspects of the of the life managementlife management of each component of each component 
within a given systemwithin a given system

•• The program is The program is designed by engineersdesigned by engineers familiarfamiliar with with 
Eskom plantEskom plant to specifically manage power plant to specifically manage power plant 
systems, i.e. Boiler Pressure Parts, Thick Wall systems, i.e. Boiler Pressure Parts, Thick Wall 
Components and High Pressure PipingComponents and High Pressure Piping
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The Carab Plant Care ProgramThe Carab Plant Care Program

•• The system The system minimizes workloadminimizes workload and and reducesreduces the the 
possibilitypossibility of of human errorhuman error

•• Detailed historyDetailed history of all of all engineering decisionsengineering decisions , , 
inspectioninspection and and failure datafailure data is stored for the life of is stored for the life of 
each componenteach component

•• The The visual interfacesvisual interfaces of the system allow the users of the system allow the users 
to to quickly determinequickly determine the the conditioncondition of components of components 
and to take and to take appropriate actionsappropriate actions

•• CARAB provides a CARAB provides a complete boiler care &complete boiler care &
maintenance support programmaintenance support program to industry and is to industry and is 
not only a data basenot only a data base
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Advantages of the Carab Plant Advantages of the Carab Plant 
Care ProgramCare Program

•• We have a proven track record to We have a proven track record to reduce tube leaksreduce tube leaks and and 
improve plant reliabilityimprove plant reliability

•• Overall Overall cost savingcost saving through:through:
•• Informed & improved decisionInformed & improved decision--makingmaking
•• Schedule optimization of inspections and repair activitiesSchedule optimization of inspections and repair activities
•• Accurate planning of resources & scaffoldingAccurate planning of resources & scaffolding
•• BuiltBuilt--in financial budgeting featuresin financial budgeting features
•• BuiltBuilt--in material requirement planning featuresin material requirement planning features

•• Real time reportingReal time reporting on inspection and repair processeson inspection and repair processes

•• Learning & sharing of knowledge and Learning & sharing of knowledge and standardizationstandardization of of 
methods between power plants methods between power plants 

•• Assist to manage shortage of skills & Assist to manage shortage of skills & high staff turnoverhigh staff turnover
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CARAB

All information will be available at a central All information will be available at a central 
point from which Eskom Management can point from which Eskom Management can 
draw customized reports of, e.g. current draw customized reports of, e.g. current 
outage progress, remotely via a websiteoutage progress, remotely via a website

PSM ReportingPSM Reporting
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InIn--house programming & network assistance to clienthouse programming & network assistance to client
•• Continuous software development to incorporate specific Continuous software development to incorporate specific 

customer requirements and latest technological customer requirements and latest technological 
developmentsdevelopments

•• Fast turnaround timesFast turnaround times

•• DebuggingDebugging

We are We are Proudly South AfricanProudly South African
•• The cost of our boiler care program is not directly influenced The cost of our boiler care program is not directly influenced 

by fluctuations in the rate of exchangeby fluctuations in the rate of exchange

•• The CARAB plant care methodology is based on more than The CARAB plant care methodology is based on more than 
15 years of experience and development on South African 15 years of experience and development on South African 
Power Plant from an ESKOM System EngineerPower Plant from an ESKOM System Engineer’’s perspective s perspective 

Our ServiceOur Service
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Continuous new Continuous new development, e.g.:development, e.g.:
•• Central storage of data & website interfaceCentral storage of data & website interface

•• Graphical interfaceGraphical interface

•• Automated data capturingAutomated data capturing

•• XX--ray controlray control

•• SootblowerSootblower systems, Valves, Milling Plantsystems, Valves, Milling Plant

Our ServiceOur Service
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•• Complex to setup and make changesComplex to setup and make changes

•• Must be in regular use & wellMust be in regular use & well--maintained (responsibility maintained (responsibility 
of permanent Carab site team)of permanent Carab site team)

•• BuyBuy--in required by all contractors and role players in required by all contractors and role players 
involved, i.e.involved, i.e.

Potential WeaknessPotential Weakness

ContractorsContractors

Carab Carab 
SystemSystem

ClientClient

SupervisorsSupervisors

InspectorsInspectors

Inspection Inspection 
S.O.W.S.O.W.

Interface
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Carab Plant 
Care 

Program
Pressure 

Parts

Pressure 
Vessels

Valves

Thickwall
ComponentsHigh Pressure 

Pipework

Plant Systems that we can managePlant Systems that we can manage

Soot-
blowers

Milling 
Plant
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Outage 
data from 
different 
sources

Wall 
Thickness 
Reading = 

3.5mm

Ultrasonic 
Testing 
Result = 
Cracked

Replica 
Result = 

2000 
Voids/mm²

Trends & 
Data 

Integrity

Repairs

Informed 
Decision-
making

MRP 
(Budgeting)

Information

Engineering 
Analysis Planning
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Diagram of Information Flow in CarabDiagram of Information Flow in Carab
(motivation for 5 person site based team)(motivation for 5 person site based team)
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Inspections Engineering
1. BTL Reduction Policy1. BTL Reduction Policy
2. 10 Year Outage Plan2. 10 Year Outage Plan
3. Budget S.O.W.3. Budget S.O.W.
4. Boiler Map Drawings4. Boiler Map Drawings
5. Engineering Analysis5. Engineering Analysis
6. BTL Root Cause Analysis6. BTL Root Cause Analysis
7. Where Failures7. Where Failures
8. Inspection Templates8. Inspection Templates
9. Inspection S.O.W. per Outage9. Inspection S.O.W. per Outage
10. Inspection/Prelim Repair/Scaffold Program10. Inspection/Prelim Repair/Scaffold Program
11. Master Program11. Master Program
12. Daily Outage Meeting12. Daily Outage Meeting
13. Inspections13. Inspections
14. Backups14. Backups
15. Data Capture15. Data Capture
16. Data Integrity/Clarifications16. Data Integrity/Clarifications
17. Compile Repair S.O.W.17. Compile Repair S.O.W.
18. Issue S.O.W.18. Issue S.O.W.
19. Proper Repairs19. Proper Repairs
20. Clarification Repairs20. Clarification Repairs
21. NDT/Quality Control of Repairs21. NDT/Quality Control of Repairs
22. Feedback into Planning System22. Feedback into Planning System
23. Close Outage23. Close Outage

A minimum 5A minimum 5 --person person 
site based core crewsite based core crew
is required to execute is required to execute 

the listed Carab the listed Carab 
related activities related activities 

throughout the yearthroughout the year
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Pressure Parts Map DrawingsPressure Parts Map Drawings

Geometrical 
Parameters

Inspection area

Design 
Specifications



Pipe work Map Drawing



Thickwall Components

Map Drawings?

� Unique Numbering 
System 

� Developed in 
conjunction with Client 
& Repair contractor

� Should a change occur 
in philosophy, all sites 
are affected
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Where Failures Where Failures 
(Inspection Area)(Inspection Area)

� Inspections fixed for life of station

� Map Drawing fixed for life of station

� Data stored & accessed from central 
point on site

� History increases data integrity

Why will data be reliable?
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Trends & Data IntegrityTrends & Data Integrity

� No definite erosion pattern/trend visible

� No steady decrease in wall thickness

� Various extreme values (out of the range boundaries)

� Comparison between 2 outages’ data looks unreliable

High

Min wt

Actual wt

Example of an unreliable dataset 
comparison between the data of 2 outages
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Trends & Data IntegrityTrends & Data Integrity

High

Min wt

Actual wt

� Prediction of future repair work

� Historical data used

� Alter inspection frequencies 

� Depends on erosion rates/load factors

Example of calculation of prediction values
using historical data
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RepairsRepairs

Repair Scope of Work

Cutting Instructions

Customised views and reports

Inspection RecordsInspection Records
IR = 50 000 RecordsIR = 50 000 Records
GO = 100 000 RecordsGO = 100 000 Records

Repair InstructionsRepair Instructions
1000 to 3000 records1000 to 3000 records

Large data amounts can be Large data amounts can be 
handled, checked & verifiedhandled, checked & verified



2121

ThickwallThickwall ComponentsComponents

Map Drawings?

� Unique Numbering 
System 

� Developed in 
conjunction with Client 
& Repair contractor

� Should a change occur 
in philosophy, all sites 
are affected
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Current Staff ResourcesCurrent Staff Resources

CARAB 
PLANT 
CARE

DESIGN ENGINEERING
Design Engineer:
E v.d Merwe
Louis Steytler
Draughtsman:
L Fourie
J Meintjes
M Koorsen
Vacation work:
Ad hoc students

PLANT CARE
Plant Care Supervisor:
J du Plessis
System Engineers:
E de Beer
Rudolf Jahn
Plant Care Engineers:
N Blignaut
Francois Smit
Engineering Technicians:
R Reyneke
G van Eeden
S van Rooyen
T Heyns
J Masoga
K Motsugi
T Swanepoel
Data Technicians:
Y Stapelberg
T vd Merwe
C Prinsloo
H v Litzenborgh

INFORMATION 
TECHNOLOGY
Software Architect:
C Olivier
Senior Programmer:
A de Beer
Computer Engineer:
Christo Labuschagne
Junior Programmer:
M Ausmeier
K Maree
Network Administrator:
P Viljoen
Sub-Contractor:
G Joubert

PROJECTS
Senior Engineer:
H Heukelman
A Peters

DIRECTORS
D.J. van Aarde
F.H. Scheepers

ADMIN FINANCE & BUSINESS 
DEVELOPMENT
T Smit
H de Beer
E van Eeden
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The Carab Plant Care Program is The Carab Plant Care Program is 
not a not a ““magic wandmagic wand”” that brings that brings 

about immediate relief, but rather a about immediate relief, but rather a 
methodology that, through methodology that, through 

continuous dedicated application, continuous dedicated application, 
progressively improves plant progressively improves plant 

availability over a period of time. availability over a period of time. 
Full value is achieved only after the Full value is achieved only after the 

22ndnd or 3or 3rdrd outage.outage.


