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What we will talk about...

= Traditional Architectures

= What if we could...

m Switchmode Transformer/Rectifiers
= Distributed Control

= Add the benefits of the web

= Hybrid Anodes

= How this all reduces life cycle costs
= Some Case Studies
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Port of Melbourne - Webb Dock Berths 4 and 5
The largest container handling berths in Australasia




Traditional Architectures
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Distributed Architecture
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Communications Link to other T/R’s

The 'SMART' Transformer/Rectifier

Setpoints,

Alarm limits,
Modes,

Test parameters,
etc.
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Voltage &
Current
Measurements,
Alarms,etc.
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Communications to the core




Switch Mode Power Supplies

Phase Control TR

Switch mode TR

Higher Efficiency

Smaller Size

Lighter weight

Better Power Factor
Optimum for smaller zones
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Conventional Concrete CP Zoninc
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Four shared zones across piers with uncertain current splitting
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L ess Cablinc

- Better control
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Four Independently adjustable zones
on each pier give better protection




Remote Monitoring and Control

= [he Objectives
¢ Reduce Site Visits
e Increase Surveillance
e Improve Protection
e All Data in one place

= The Challenges
e Must last 15 years
e Intermittent Use

- e Long Term Data Storage
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Why you can't use PC Software

= History of MS Window

e 1990 Windows 3.0 released

e 1992 Windows 3.1 released

e 1995 Windows 95 released

e 1996 Windows CE released

e 1998 Windows 98 released

e 2000 Windows 2000 released
e 2001 Windows XP released

e 2006 Windows Vista released
e 2009 Windows 7 released

e 2012 Windows 8 released

e 2015 Windows 10 released

30 Years ago




The world's first web page in 1991
Still viewable today from any device!

info.cern.ch/hypertext/WWW/TheProject.html

—— = Internet Standards fixed since 1991
G (@ ocenenre #|® + ME T 0 M & 5 6 9 5O : e 876 million websites live today

i Apps P Gmail gCalendar [3 Linuxbox [l CRMAU (@ StdBank @ AWS » Other bookmarks

World Wide Web = Infrequent access from any device
sl e L e No dedicated hardware/software

Everything there is online about W3 is linked directly or indirectly to this document. including an executive

summary of the project. Mailing lists . Policy . November's W3 news . Frequently Asked Questions . . R e g u | a r | O g g i n g 't O C | O u d S‘t O r a g e

What's out there?
Pointers to the world's online information. subjects . W3 servers. etc.

O e e More reliable and longer term

Software Products

A list of W3 project components and their current state. (e.g. Line Mode .X11 Viola . NeXTStep . .
Servers . Tools . Mail robot . Library ) . EI I |a | | Or S M S Al e rtS

Technical

Details of protocols. formats. program internals etc
Bibliography

Paper documentation on W3 and references. . N O n e e d tO re m e m b e r to C h eC k
People

A list of some people involved in the project.
History

A summary of the history of the project.
How can I help ?

If vou would like to support the web..
Getting code

Getting the code by_anonvmous FTP . etc.
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OV The World Wide Web pr- X Y'Y




Automated Testinc

= Run any Test remotely from the website
e Instant Off Tests

Status of All CP Tests
j<@-1 Read Cyclo-pi
| 5, Relay 10N : Relay20N__ Relay flast] ON
¥
Inksechariiel Doley 0 3 g Refresh Last update at 2016-11-14 22:31:42
A/D Conversion i ; . i
Settling time,, et het d Description Value
f T Periodic Reference Snapshot Enabled
QRO ONO ® ® O Reference Snapshot Idle
. ) . Periodic Zone Snapshot Enabled
® Depo arisation Tests Zore Sapshot tde
; K i 5 B s S Periodic Instant Off Test Enabled
Periodic Ref Timer &&—@.&@ O'rd
Phase Duration Timer 10) O — 10) Instant Off Test Idle
Depolarisation Test Duration
Wait for TR Status Update |7 © Manual Instant Off Test Idle
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TR’s OFF during Depol Test
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Lifecycle Costs

ICCP Installation of 6 zones (2 x 0.5 days travelling per visit)

Manual Testing Remote
Testing

Commissioning 3 2
After 1T month 2 0
After 3 months 2 0
After 6 months 2 0
After 12 months 3 2
After 18 months 2 0
After 24 months 3 2
After 30 months 2 0
After 36 months 3 2
TOTAL DAYS 22 8
Day Rate $900 $900
On-Site Cost $19,800 $7,200

IEV SAVING IN 3 YEARS $12,600
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m Sacrificial anodes used as
both impressed current
and galvanic anode.

= Impressed current for 1-2
weeks

= Then galvanic for the life
of the structure.

= NO maintenance




Case Study 1 — Bulk Li

e 24 Concrete structures
122 pre-stressed beams
30,000 Hybrid Anodes
Full Remote Management
e 2 year refurbishment
Zone 1 and 2 Area
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Case Study 1 — Bulk Liquid Berth T

Cathodic Protection for the 21* Century

Freyssinet NSW > Portable TRU 1 ‘David Celine.

Zones Summary | Zowes Mistory Zone Charts
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~= 21 Voltage = 71 Current — 22 Voltage == 72 Currest = Z3 Vohtage = 23 Current

= Z4Voltage  — Z4 Current — 75 Vohage — 75 Curremt ~— 26 Vohtage ~— 26 Current
— 27Voltage  — 77 Curvent — 78 Vohage — Z8 Curremt — 79 Vohage — 29 Current
— Z10Vohage — Z10Curmems — 211 Vohage — 211 Curremt  — 212 Voltage
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— 215 Vokage — 215 Current  — 216 Vohage — Z16 Curremt  — 217 Ve

— Z17Curremt  — Z18Vohage — Z18 Current  — Z19 Voltage  — Z19 Current

= 220 Vokage == 720 Currest
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Case Study 2 — Webb Dock East
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Date of Installation

Structure Protected

Length of structure

Number of distributed CP cabinets
Number of zones of protection
Number of references monitored
Web based monitoring and control

2016
Steel Piling + Concrete Beams
/700m
68 for steel + 46 for concrete
136 steel + 552 concrete
1080
Yes




Case Study 2 — Webb Dock East |
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Australia’s largest maritime hub
500 hectares of port land
Spread over 25 square kilometres




Case Study 3 - Port of Melbourne

m >20 Impressed Current CP Systems

= 3 Manufacturers

m 6 Legacy Systems

= Installed over a period of 13 years

= 390kW power (S500k per annum energy bill)
= 1700 remotely controllable zones

= 2700 Reference Electrodes to read
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Integration with Business Systems

Maintenance @
 /

Analytics

¥

CP Consultant




Port of Melbourne - Alarms

= Emails
= Notifications
= Regular Email Reports

Sort by Date v

&= Inbox N C (& rl -EE‘@'LSHOP Alerts
Fj Flagged ﬁ : Ta e ktop Alarm No‘tlflc?mon
(111 ( 1

% » 5 Drafts

Data2Desktop Alerts /
@ Data2Desktop Alarm Notification All Mail
Ann St TRU - - ~
05:00:01
Smart Mailboxes
Data2Desktop Alerts
Data2Desktop Alarm Notification

1 ¥ Today
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Conclusions

= [/R's can move closer to the anodes
= Control point can move further away
= Increased system life using the web
= Fully automated testing is possible

» Reduced installation & operating costs

IEV




“COMBINING DISRUPTIVE TECHNOLOGIES AND
PROVEN ENGINEERING CAPABILITIES”
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