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Standardizing Asset Management: Building the Foundation for Digital Ports

Transnet National Ports Authority Overview

TRANSNET

Transnet National Ports Authority (TNPA)

« Landlord Authority. Mandated and governed by
the South African National Ports Act of 2005 (Act
12 of 2005).

« Manage, control, and administer South Africa’s
ports to ensure safe, efficient, and economic
operations, including planning, providing
infrastructure, and regulating navigation.

__ TNPA - Transnet National @
|

Ports Authority
TPT - Transnet Port =
Terminals
|| TFR - Transnet Freight )
Rail b _d
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— TP - Transnet Property HQHE

| TRIM - Transnet Rail
Infrastructure Manager

—TE - Transnet Engineering

Transnet SOC
Integrated Freight Transport

and Logistics Provider
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— TPL - Transnet Pipelines

— TA - Transnet Academy
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TNPA ASSET DATABASE (High Level)

No. of Berths 169

Length of Quays 40km
Length of Roads 196km
Length of Rail 458km
Length of Elec Cables 240km

TNPA EMPLOYEES

Total TNPA =4,000

Total Infra =800
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<7 @ PORT NOLLOTH
BOEGOEBAAI (FUTURE)

wzation
0\%3“ Tor Ky

No. of Substations 227 F /"’%
No. of Bridges 66 %Isob;.§
Length of Sewers 154km \ﬁgyg;
Length of Water Line 307km
No. of Buildings 1 360

Ezzltamers N:;z: tT:r:is RICHARDS BAY

Iron Ore W ~60m tons ¥ &®

Manganese Ore 'i@ ~7.2m tons

Vehicle Exports s~ @ =825k units PORBAN

TOTAL Cargo x211m tons
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Standardizing Asset Management: Building the Foundation for Digital Ports TRANSNET
Problem Statement & Context

Asset Maintenance Principles & Procedures

izatio;
0\%3“\1 n fof
e

%
« National Guidelines first set in 2012. e— — oo | oo [sprer| oot | s | wate [T
. Transnet National Ports Authority r Number pecton/Desplic [15] W';‘:;m S"[s;:]m g';::]“ (F"[tfs"]‘"] “"[t:_;']‘"] [10] | Average (%)
« Implemented independently across ports. Standard Operating Procedures - oz |onnhoss w s w s s s %
‘ B5/186 Honshu Road 100 73 100 75 50 %0 100] 95
Freight max 100 95 100 100 50 20 100| 96
. . ENGINEERING: ASSET MAINTENANCE PRINCIPLES & PROCEDURES R28 Kiosk 100 o 100 o5 o5 a5 100 a7
« Typical challenges: _ 100l os] 100 e[ oo ool 0 o
Part 2 — Maintenance Procedures B4/092 Bayhead road siding 100) 35 100] 90 90 50 100 97
1FF1 H H H H choemans Bridge
o Difficulty in comparing condition ratings Policy Ref: AMPP part 2 i S I ™ I B ™ BT =
. . . B4/291 Stanger Street 40 50) 100 50 50 50 50 55
natIOI’]a I Iy. (Va rlatlonS dCross pOI’tS) PARA DESCRIPTION PAGE Methwen Road 50 20 100 75 75 75 100| 5
1 PURPOSE 2 B2/347 Q-Berth S0 %0 100 50 50 %0 100] 95
. . . NSRI %0 20 100 50 50 20 100| 95
o Reactive maintenance, poor spending, 2| BACKGROUND 4 BT Joremen W wl w0 w w  m w 7
. . . . B4/12 Bremen a0 a0 100 50 a7 54 a0 75
4 RESPONSIBILITIES 4 B4/131 Maydon mini Sub 100 100| 100 100 95 39 100| 99
uplication or Specirications at ports.
5 DEFINITIONS 5 B4/145 Maaydon mini Sub 100 100] 100 100 95 99 100] 99
M I b d / d h t S Q?A?lr\{ls'\gvﬁ\nNggaETHODOLOGY z B4/147 Maydon mini Sub 100 100| 100 100 95 39 100| 99
e a n ua pa per ase Sprea S ee S . APPENDICES B4/003 DHI 100| 100 100 95 95 95 100 99
e Use Of you ng tralnees & prOfeSSIOnaIS, /‘%&/I&Evﬁ 25 May 2020 TNPA - WORKSHOP/SHED INSPECTION SHEET Some Ports submitted
. . . . .y - L Brand (Snr Manager) Asset No.: B4i55
@] Va FYI ng a nd h Ig h Iy SU bJ eCtIVG Cond |t|0n K Khumalo, K Modipane (Snr Engineers) DATE Building: Graving Dock SpreadSheets, Others
: T Mneney (Dep Chief Engineer) Type of Inspection:  Statutory reports_
assessments, asset ratl ng S a nd reports . J _ Frequency: Bhia'an;ual for structures less than 2 years; annual for structures older
> 25 May 2020 than 2 years
- - - o Regulation: Construction Regulations, 2003; Section 9 — Structures (clause 4)
o Reporting line direct to Port Manager and RECOMMENDED BY oaTe
. . . . . S Nhlabathi (Acting Chief Engineer) .
not National Chief Engineer. (Limited central = Asset Condiion ()65
t b I . ,‘rx#‘f‘-y/am\/ 7 June 2020 Condition
a CCO u n a I ItY) " APPRO\/ED éY DATE Poor = 40% Not safe for use | Major upgrades required Decision required
O td t d . I t t d t b M Ruthenavelu (Acting GM Infrastructure) on future of asset
40-59% Safe ‘Some urgent work required Use of cumrent and
o u a e /I ncom p e e asse a a ase. NEXT REVIEW AS AND WHEN REQUIRED planned budget
. . . Good G0-79% | Sale Moderate ongoing Plan for next cycle
o Limited long term maintenance plans. AMENDMENT RECORD it
Very good 80-89% Safe Minor maintenance required Plan for next cycle
REV. SECTION AFFECTED/REFERENCE DATE Excellent 90-100% | Safe No maintenance required No budget needed
° Res QO n se 9 7.3 Oversight Role updated 25-05-2020
9 8.6 Perway Infrastructure 25-05-2020 COMMENTS
@) Re po rtl n g I ne C h an g e d | rect to Ch |ef 9 Various minor changes throughout document 25-05-2020 + Moderate maintence required
. + Brick seal is required
Eng I neer. ‘ DOCUMENT NO : PR IE 01 REV 9 PAGE 1 of 204 ‘ : :'t:‘:u;::;:j:::?er::f:;o be panted
- - » Floor to be installed with epo;
o Setup Engineering Centre of Excellence. oo
o Standardization of asset management,
templates and structure.




Standardizing Asset Management: Building the Foundation for Digital Ports
Codification, Standardization, Guidelines

New “Asset Management
Procedure” (AMP)

« Shift from Maintenance focus to
Asset Management focus.

« Defining main asset groups and
sub-asset groups.

« Standardizing numbering format.

« Identification of all TNPA assets,
(450+ types) and create guides.

« Standardize templates.

« Use of common asset rating
system.

_

Asset Planning
and Acquisition

( Asset Design
and
Construction

Asset Disposal

ASSET LIFE CYCLE
30, 50, 100 YEARS

Asset Renewal
or Replacement

Asset
Commissioning
and Testing

Asset
Operation and
Maintenance

Asset Management Procedure (AMP)

AMP 200_Buildings
- Land Side Assets AMP 201_Roads
Etc.
AMP 300_Electrical
~ Electrical Assets AMP 301_Cables
Etc.
AMP 400_Lifting Equip.
~ Mechanical Assets AMP 407_Sand Bypass
Etc.

AMP 500_Coms Infra

- Smart Tech Assets AMP 502_Drones

Etc.

TRANSNET

Creation of Inspection Guidelines ‘

Sub-Asset

Group

Typical Assets

Inspection Guidance Notes

Report Reference
Number

Supporting
Documents Report
Number

AMP

Ocean
Monitoring
Stations

501_Met-

Tide Gauges

Inspectors, in their oversight role, must verify the
physical integrity and secure mounting of the tide
gauge housing and sensor probes, ensuring no visible
damage or obstruction. Crucially, they must confirm
the presence and validity of current calibration
certificates provided by the service provider (CSIR),
ensuring the device is accurately measuring sea level.
Review maintenance logs from CSIR to ascertain that
routine checks and data quality validations are being
performed regularly. Observe if the data displayed
locally (if applicable) is consistent with expected tidal
patterns, noting any anomalies for follow-up with the
service provider.

Wave &
Current
Sensors

Inspectors, acting in an oversight capacity, should
visually assess the physical condition of the wave and
current sensor bodies, transducers, and mounting
structures, looking for signs of corrosion, physical
damage, or marine growth that could impede their
accuracy. They must verify that CSIR provides valid
and current calibration certificates for these sensors,
confirming their measurement accuracy. Review
service provider maintenance records to ensure proper
cleaning, anti-fouling measures, and functional checks
are routinely conducted. Confirm that real-time data
being transmitted appears logical and consistent with
observed sea conditions.

AMP 501_00_Met
Ocean Mgmt
Rpt_2025_Rev-00

AMP 501_01_Met
Ocean Inspect
Rpt_2025_Rev-00

AMP 501_02_Any
other supporting
reports

AMP 501_03_Etc.
as required...

AMP 501_04_Etc.
as required...

Asset
Module

Standards

per Asset Group

(Future
Initiative)

L

Part 1 * Planning Guidelines
» Design Guidelines

e Construction Guidelines

¢ Maintenance Guidelines
Part 6

Part 7 o Asset Disposal Guidelines

TNPA Adopted Standard Asset Condition Rating System for All Assets

* Handover and Operationalisation

91-100

1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
Fair to . Good to Perfect to
Roor Poor il Fair Good Good

* Minor and Major Refurbishment Guidelines
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Standard Reporting and Maintenance Planning Across all Ports

TRANSNET

IRANSNEF S——— PORT OF DURBAN ASSET MANAGEMENT INSPECTION REPORT: TRANSNEF
PORT OF EAST LONDON ASSET MANAGEMENT INSPECTION REPORT: PORT OF PORT ELIZABEH ASSET MANAGEMENT REPORT: AMP 300: SUBSTATION AND MINI SUBSTATION EQUIPMENT- FIRE SYSTEMS
AMP 100:NAVIGABLE AREAS A/ AMP 101: BREAKWATERS A / FINANCIAL YEAR 2025/26
FINANCIAL YEAR 2025/26 FINANCIAL YEAR 2025/26 ANNEXURE AMP 300_01
DOCUMENTATION CONTROL PAGE PORT OF PORT ELIZABETH ASSET MANAGEMENT REPORT: COMMENTS
BREAKWATERS « There are covers missing on LT side and the
Document Control wiring is exposed, there also cables that are
Prepared by: Kaslan Vesrasamy b terriatid,
‘ TABLE OF CONTENTS
| Tie: Port of East London Asset Management Inspection Report: AMP 101: Breakwaters « The LV compart is in poor condition and not
‘ Department: Infrastructure 1 INTRODUCTION 3 compliant with SANS 10142-1.
| Division: Transnet National Ports Authority 2. PURPOSE 3
| Location: Port of East London 3. LAYOUT OF THE REPORT 4
Version History 4. INSPECTIONS 5
Version No. Date Changed By Nature of Amendment 5. ASSET RATING 6
6. KEY INSPECTION FINDINGS 7 SUBSTATION
7. RISKS OF NOT ATTENDING TO KEY FINDINGS 8 & Panals e Wty dusty, and e sitwtation
Signatori floors are full of dirt. Interior walls are dull
Ignatories 8. RECOMMENDATIONS AND SCOPE OF WORKS TO ADDRESS KEY FINDINGS 11
need to be repainted.
SIGNATORIES NAME DESIGNATION SIGNATURE DATE 9. ROUTINE MAINTENANCE AND SPECIAL INSPECTIONS 13 « Paint on fins flaking.
PREPARED BY: Kaelan Ve CIVIL ENGINEER
acian Yeerasamy % A 27/06/2025 10.  SPARES & MATERIALS 14
SUPPORTED BY: Nolonwabo Zamani | SENIOR ENGINEER “’ 2 71062095 11, 10 YEAR BUDGET PLAN 15
APPROVED BY: Zanele Ntantala PORT ENGINEER m_ 29 June 2025 12, PLANNING AND DEVELOPMENT CONSIDERATIONS 16
13, ANNEXURES
Disclaimer: TRANSNEN
Thi s use by’ Ports Authority (TNPA). This document may contain propristary 14.  REFERENCES PORT OF CAPE TOWN ASSET MANAGEMENT REPORT:
information and may only be released to third parties with approval from TNPA. Should the Recipient of the document AMP 101; BREAKWATERS feeds to be
wish to release this document to a Third Party for that party's dependence, TNPA, atits discretion, may agree to such FINANCIAL YEAR 2025/26
release provided that TNPA's written agreement is obtained prior to such release, and on release: TABLES
Table 1: TNPA General Asset Rating Sca 10.  10YEAR BUDGET PLAN
®  The Third Party does not acquire any rights, contractual or otherwise, whatsoever against TNPA, Table 2: Summary of Asset Ratings
*  TNPAaccardingly, assume no duties, liabilities er obligations to that Third Farty, and Table 3: Key Inspection Findings . Below is an estimate of the required OPEX budget plan over a 10 year period, incorporating projects s required from the inspection findings, routine maintenance, special
* TNPA accepts no responsibiity for any loss o damage incurred by the Recipient or for any confict of THPA'S Table 4: Consequence Risk Rating . inspections to be conducted and spares & materials required to be stocked in the port for maintenance works. Year on year escalation has been estimated as 6% per annum
interests arising out of the Recipient's release of this document to the Third Pary. Table 5: Likelihood Risk Rating ........... {or 23 per recomemendation from Finance).
Copyright Table 6: Key Findings Risk Assessment...|
@ Copyright by TNPA. Copyright Act 58 of 1978, is the TNPA and Table 7: Routine Maintenance and Specif Table 8: 10 Year Budget Plan
will not be disclosed or used, in whole or part, for any purpose without the prior writtan consent of TNPA Table 9: 10 Year Budget Plan...... Costin R/m
item Aeti
S 26/27 27/28 28/29 25/30 30/31 31/32 32/33 33/38 34/35 35/36
A Inspection ﬁnding
Project 1: Repairs to the Main
Al 87
Breakwater
Project 2: Repairs to the Eastern Male
AMPF 101_00_Breakwater Asset Management Report Template_Rev-01_KV. Page Lof 13 A2 . 19.656 2184
062025 © Copyright TNPA 2024 ‘AMP 101_00_Braakwater Aszat Managsm e 3oz
it TNPA 2025
8 | Routine
B1 | Painting of lines on the breakwaters 0.005 00053 | 0.005618 | 0.005955 | 0.006312 | 0.006691 | 0.007093 | 0.007518
B2 | Sealing of cracks on the breakwaters o1 0106 | 011236 | 011910 | 012625 | 013382 | 014185 | 015036
€ | Special inspections & Testing
- - - C1 | Structural Condition Assessments 1 1338
Standard Reporting and Maintenance Planning | Bt ot we
TOTAL 1555 | 284673 | 28076 | 01251 | 07007 | 14785 | 0787z | 01579 | 08845 | 01774
« C t Il ports and all t
ONSIStENCY across all ports and all asse es.
« F key find k | f them and tisat f maint
OCUS On Key rinaings, risk analysis o em an rioriasation o dainténance.
AMP 101_00_Breakwater Asset Management Report_Rev-01 Page 14 of 15

© Copyright TNPA 2023

« High level scoping of maintenance mitigations.
« Identification of routine maintenance, spares to hold in the port, and 10 year maintenance plan projection.




Standardizing Asset Management: Building the Foundation for Digital Ports TRANSNET
Improved Maintenance Spending Following Standardization " /
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3-Year Projection: TOTAL Port Maintenance
R1 000

R900

MILLIONS

R800
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Actual Planned | Actual Planned | Actual Planned | Actual Planned | Actual Planned | Planned Planned Planned Planned

2020-21 2021-22 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29

-R50 |

~ Maintenance  * Materials  ~ Dredging ¥ TOTAL Maintenace, Materials & Dredging * Maintenance * Materials ~ Dredging * TOTAL Maintenace, Materials & Dredging







Standardizing Asset Management: Building the Foundation for Digital Ports
Infrastructure Management System — Road Inspection App Pilot (2023 to 2025)

TRANENET

() Inspection Settings

Welcome [Por( Durban

Anwar Rodrigues

Asset Category | Pavement

Asset Type Flexible

Asset [ *New Asset

Capture Inspection

Edit Inspection

Login Select Asset

P Microsoft Power Platform

Proof of Concept

@ Road Inspections )

(D current Surfacing

[} ind items

@ Surfacing Failures

[ Degree

@ Surfacing Patching

@ Surfacing Cracks

[..‘.i'\'.-‘_[f..‘l.' ~

@ Binder Condition

‘:]!‘;—‘:I-:‘n

@ Aggregate Loss
O Active O Non-active

@ Aggregate Loss

TMH9 Criteria

Power BI

The low code platform that spans Microsoft 365, Azure, Dynamics 365, and standaloneapps. Business analytics

©

Surfacing Failure

© Road Inspections )

Degree/Severity

Summary
Please submit pictures.

@ Overall Pavement Condition

@ Attachments

No images attached. Max 15 images allo...

§ Attach file

Comments and

Power Apps
App development

Photographic Evidence

TRANSNET

TRANSNET

w
w

national ports
authority

Inspection Successfully Submitted.

Capture New Inspection

Back to Home Page

Success

Power Automate Power Pages Data
Process automation E“e’“‘?"jfac'“g connectors Al Builder
websites

Py

Dataverse

Source: Anwar Rodrigues ‘
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Infrastructure Management System — Road Inspection App Pilot (2023 to 2025)

\_/

ization
" fo,\y

Type of Attention Required
Light Rehabilitation

Structural

Condition Index

6.35

—

Overall Condition

A few defects with degree of defects seldom severe.
Extent is only local if degree is severe (excluding
surfacing defects).

Comments

Stormwater services require urgent cleaning to ensure
that ponding is mitigated. The section near Methven
Road requires some patching. Crack sealing would be

beneficial to prolong the lifespan of the road.

Visual Condition
Index

59.09
Structural
Condition Index
37.70
Surfacing
Condition Index
3460
Road Length (m)
440

Road Width (m)
9

Surface Area (m2)

r

Index
1089
Road Length (m)
Road Width (m)
736

Surface Area (m2)

4231

Patching

3.96K I

Undulations /...

Visual Condition Surfacing Condition

575 Structural Defects Distribution

Failures / Potholes

Q %
3 %
S 3,
b 3
=3 N
g g
Vetch Road g =
Required Intervention Traffic Volume 50001
Reseal Mediiii
Other Concerns
Lanes
1. Severely blocked kerb and channel on either side of the 2 W v @ bl
road. Frequent ponding. lany:=Many¥oicsare:visivle,
2. Severe surface cracking near Methven Road intersection. d Mutua silffacing isiopen. Aggregates areiwell pr.
3. Damaged manholes and concrete manhole covers on either si. E c g
C tre
Riding Quality
Ride very smooth and very comfortable, no unevenness of
the road profile, no potholes, raveling or uneven patching.
Surface Drainage
-\‘;i Sl
et Celebes Road Vv

Surfacing Defect Distribution

Surfacing Failures

Longitudinal Cracks

Bleeding / Flushi... Surfacing Patching

Transvers...

Surfacin... Surfacing..

16.00

Crocodile Crack..

Aggregate Loss Binder Condition




Standardizing Asset Management: Building the Foundation for Digital Ports
Infrastructure Management System — Road Inspection App Pilot (2023 to 2025)

TRANSNET

wzation
" fo,d\

VISUALC ONDITION INDEX

o %
> %
S 3
£ &
[ o
Durban Worst Performing Roads Port Road Network = S
Asset va @
Mcbride Road 5.20 Total Number of Road Network Road Network Area 50001
2
Durban Parker Road 894 Roads Length (m) (m2)
Celebes Road 10.89 /4 43303 438,208
N-Shed 1112
Wisely Road 13- Road Condition Indices
Rotterdam Road 19.73
{iokkaico Road cetl Average Visual Average Structural Average Surfacing
Formosa Road 24.70 Condition Index Condition Index Condition Index
. mem Dol acac
PORT OF DURBAN
ROAD CONDITION AND REPAIR COST ADJUSTED FOR TRAFFIC VOLUME
10000
1-2YEARS 2-AYEARS 4-6YEARS 6- 8 YEARS 8-10 YEARS
HEAVY REHAB LIGHT REHAB RESEAL ROUTINE MAINTENANCE NONE o
Rosm
20.00 o TOSM__FOSM_ROGH RLAM_ROSM_ROM RO
e e o o o o o o o ] o e ] e ]l | e o ] ] ] e ] | gt LR eI e e e e e e e s

80.00

70.00

50.00

3000

2000

1000

mv

E PARK TRUCK STAGING AREA

RE.1M R24.6M R10.3M

RI15M

R7am  RSM

fan RIZOM ReaM RIOM

Ream ROM  RESM
R105MRL007MRI00 7M T EM REAM

RZ2IM

Re3M  ROM
Rasm RESM
R6.aM R73M Rs.3M R107M

R21m

r2em

Ram ROM
RAIM

Re.am R25M ROSM R21M RO3M R63M R22M R13M

RAN ROAD
CLYDEBANK ROAD
CELEBES ROAD

FORMOSA ROAD

LANGEBERG ROAD EXT

SUMATRA ROAD

ROTTERDAM ROAD

AMBROSE PARK ROAD

HAMBURG ROAD

HOKKAIDOROAD

TAIWAN ROAD
SEAFARER ROAD
SHARKMESHER ROAD
FPTROAD

PARKING: N-SHED
CEVLON ROAD
LEAUCHARS ROAD

BAYHEAD ROAD NB

BAYHEAD ROAD SB

BORNED ROAD

SERVICE ROAD

BREMEN ROAD

FIRE STATION ROAD
BERTH: RSHED
OfP SQUARE
QUAYSIDE ROAD
KUWATT ROAD
CAUSEWAYROAD
CuBA ROAD

JAVA ROAD
BERTH: N-SHED.
CROFTSROAD
WHARFSIDE ROAD
VENEZUELA ROAD
BREEDE ROAD

ABADAN ROAD
CRABTREEROAD
RAINNIE ROAD
SHADWELL ROAD
TOULON ROAD
MAYDON ROAD
BYPASS ROAD
TRINIDAD ROAD
VETCH ROAD
UGHTHOUSE ROAD.
BELFAST ROAD

WORKSHOP 24 ROAD

SUNLIGHT ROAD

CANALROAD
DAVEY ROAD
HERSCHELL ROAD
MCERIDE ROAD
METHVEN ROAD
WISELY ROAD
FLETCHER ROAD
PARKER ROAD
SCHUMANN'S BRIDGE
LSHED ROAD

LUZON ROAD
HONSHU ROAD

JENKN ROAD

KOBE ROAD

DRYDOCK ROAD

TRAWLERS WHARF ROAD
UNDER SCHUMANNS BRIDGE
HAINAN ROAD

CARRICK ROAD

JOHNSTONE ROAD
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Conclusion: Top Three Lessons and Recommendations

TOP 3 Lessons and Recommendations

1. Standardize, Categorize and Codify your
Assets.

2. Create Standards & Templates.

Inspection Reports,
Inspection Check Lists,
Guidelines,

Condition ratings,

Etc.

3. Digitize your system. Work smarter, not
harder.

... and create a Centre of Excellence.

ENGINEERING

CENTRE OF EXCELLENCE

Delivering best practice guidance for Port
Infrastructure Performance through Innovation,
Safety, Reliability, Affordability & Availability

- Electrical Assets =

- Mechanical Assets -

AMP 300_Electrical

AMP 301_Cables

Etc.

AMP 400_Lifting Equip.

AMP 407_Sand Bypass

Welcome
Anwar Rodrigues

Capture Inspection
Edit Inspection

@ Inspection Settings

)

® Road Inspections @

@ Ccurrent Surfacing

Find items v

@ surfacing Failures

@ surfacing Patching

.-

@ surfacing Cracks

Y \/

(@ Binder Condition

I
8
@

v Extent v

(SHI
2
]
> |G
R |
&
H
i
]

QO Active O) Non-a

(@ Aggregate Loss

(@ Attachments

No images attached. Max

B Attach file

15images allo...

TRANSNET

Inspection Successfully Submitted.

Capture New Inspection
Back to Home Page

TRANSNET

izatio;
\Q,a“\z n fo,\j‘
O )

L %
S (3
S 2
il e
[ =+
i =3
s S

50001
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i Thank you

Tauqeer Ahmed
TRANSNET NATIONAL PORTS AUTHORITY
Taugeer.Ahmed@Transnet.Net
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ENGINEERING

CENTRE OF EXCELLENCE
- B
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