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Introduction. 
 
Conveyor Watch, based in South Africa, specialises in the 
evaluation of conveyor systems. Over 700 conveyors have been 
investigated worldwide since the inception of the service in 1983. 
 
The Head Office is based in Cape Town and the main field office is 
in Johannesburg.  
 

Products / Services. 
 
There are 3 basic products / services offered. 

 
1. Conveyor System Performance Audits / Dynamic Testing. 
        
This service complements the Belt Watch scanning system. It is a 
valuable tool for conveyor users, designers and equipment 
suppliers.  
 
Our mission statement: To improve the conveyor system‟s 
availability and reliability and decreases maintenance costs 
by quantifying system performance.  
 
Conveyor Watch offers over 40 years of experience and over 700 
conveyor investigations. 
 
The five main areas of application are: 
 
- Design verification to allow the designer/contractor to verify his 

calculations and modelling. 
 
- Hand-over certification to give the user and designer mutual 
assurance of the quality and reliability of the system: a signature or 
performance blue print. 

  
- Reducing downtime and preventative maintenance costs to 
assist the maintenance personnel with future problem 
identification. 
 
- Failure analysis and forensic investigations to identify and 

differentiate between cause and effect of electrical, mechanical or 
belting related failures.   
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- Conveyor upgrade feasibilities for example, extending 
conveyor length or increasing tonnage handled. The existing 
performance is quantified and extrapolated. 
 
The monitoring system identifies: 
 
- Maximum and minimum belt tensions - T1, T2, and Te. 
- Starting and stopping system dynamics. 
- Belt safety/service factors. 
- Friction factors, power/tonnage relationship and loading trends. 
- Drive performance, efficiency and load sharing. 
- Motor performance including power, current, voltage, power  
  factor and drive slip.  
- Take-up performance.  
- Brake performance. 
- Belt tracking signatures and splice condition. 
- Belt tension distribution for tripper/linear booster drive systems. 
 
The monitoring equipment comprises: 
 
- Modular transducers, adaptable to most conveyor systems. 
- Easy installation with minimal conveyor stoppage time (usually                  
10 to 15 minutes.) 
- Durable system suitable for surface and underground working          
conditions. 
 
The monitoring period: 
 
This is variable, depending on the information required. A 
minimum of one week of continuous monitoring is usually required 
to capture all loading trends, as well as peak load starting and 
stopping conditions. In order to capture more specific events, such 
as belt breaks/splice failures or drive overload trips, a longer 
period of monitoring may be required. These events are recorded 
at high speed to allow analysis of the cause leading up to the 
instance of failure/overload.  
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Portable “Black Box” conveyor monitoring system. 

 

An example of recent application. 
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2. “Belt Watch” Steel Cord Belt Scanning. 

 
Belt Watch is a Non-Destructive Testing (NDT) system that allows 
the operator to interrogate the condition of the steel cords within a 
steel cord conveyor belt, regularly and with relative ease. 
 
To date, over 1,5 million meters of steel cord belt has been 
scanned. 
 
Our Mission Statement: To extend the safe working life of the belt 
by quickly and easily interrogating it at a more affordable price, 
more frequently. 
 
We offer either an on-site service or for more remote locations, we 
can supply the complete system. 
 
The operating principle is based on electromagnetism: 
 
All steel cords are magnetised, and any damage is detected by 
sensing changes in magnetism. 
 
The damage, extent and location; both longitudinally and 
horizontally, are recorded using a computer data acquisition 
system.  
 
The data is then processed / analysed and printed out in a user-
friendly manner to enable the operator to prioritise and locate 
damage in the full belt length. 

 
The equipment is installed under the return belt, either on both 
sides of a flat idler or a troughed belt: 
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Example of installation on a flat belt. 

 

Example of damage identified using the Belt Watch System: 56 % of the belt 
width has broken cords. 
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With the system, there is no need for X- ray vision to identify broken cords 
and corrosion. 
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3. Auditing of Complete Conveyor Systems, either individual 
conveyors or total plant. (Incorporating the 2 basic services 
mentioned above). 

 
Conveyor Watch also conducts Independent audits on conveyor 
systems. This takes the form of on-site inspections, data collection, 
history research and other information gathering. All the data is 
compiled and analysed. Using the extensive experience and 
knowledge accumulated during over 30 years of industry 
involvement, meaningful conclusions and recommendations are 
produced in presentation and / or report form. 

 

 

3 Examples of applications 
recently undertaken are shown 
overleaf.  
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Example 1. Power Station A, Coal Plant Investigation 2008 

Conv. 

Centres

Belt 

Speed

Power - 

Peak 

Running

% of 

Installed 

Power

T2 Running 

Te 

Running 

T1

Running 

Safety 

Factor

Power - 

Peak 

starting

Starting 

Te

Starting 

T1

Starting 

Safety 

Factor

Start-up 

Factor

m m/s kW % kN kN kN kW kN kN %

2A 1640 2.5 411 75 39 164 203 7.4 510 204 243 6.2 128

2B 1640 2.5 580 97 30.5 232 263 5.3 640 256 287 4.9 125

3A 1200 2.7 397 72 35 147 182 8.2 750 278 313 4.8 204

3B 1200 2.7 380 76 35 141 176 8 560 207 242 5.8 183

4A 50 2.6 77 80 3.5 30 34 41.2 53 20 24 58.3 120

4B 50 2.6 66 88 3.5 25 29 48.3 75 29 33 42.4 183

5A 700 2.6 158 79 25 61 86 17.4 270 104 129 11.6 180

5B 700 2.6 135 68 25 52 77 19.5 333 128 153 9.8 292

6A 600 2.5 192 87 30.5 77 108 13 308 123 154 9.1 160

6B 600 2.5 232 105 30.5 93 124 11.3 375 150 181 7.7 167

7A 30 2.6 60 80 13 23 36 41.7 44 17 30 50 110

7B 30 2.6 51 68 13 20 33 45.5 88 34 47 31.9 284

8A 430 2.5 240 80 37 96 133 10.5 563 225 262 5.3 245

8B 430 2.5 395 132 37 158 195 7.2 447 179 216 6.5 178

Conv. 

Ref.

 

Example 2. Gold Mine Ore Handling Investigation 2008 

Highest Lowest

Conveyor Priority 1 Priority 2 Priority 3 Priority 4 Priority 5 Priority 6 Priority 7

Refurbish take-up 

trolley

Remove chain 

blocks - take up Align tail pulley

Align skew chute and 

apron to stop spillage

Clean / replace 

damaged and seized 

impact idlers

Replace belt section 

with repair clips

Reset scrapers after 

belting is replaced

Re-lag head and 

snub pulleys

Investigate and 

remedy the wavy left 

edge of belting

Clean out material 

spillage at tail Re-lag tail pulley

Remove chain 

blocks - take up 

trolley and tower

Ensure take-up 

sheave and rope can 

moove freely

Sort out bad loading 

chute and skirts

Replace belt section 

with repair clips, 

reset scrapers

Install sight glass on 

backstop

Attend to loading 

chute - apron too 

wide and mis-

aligned.

Replace seized idlers 

and clean up loading 

area

Fit new lagging on 

tail and head pulleys

Remove chain-blocks 

from take up and 

service take-up

Sort out tracking at 

tail

Replace belt section 

with repair clips and 

patches

Remove chain from 

scrapers at head

Refurbish left hand 

gearbox (road side)

Re-lag snub and tail 

pulleys

Remove chain-blocks 

from take up and 

align take-up trolley

Ensure take-up 

sheave and rope can 

move freely

Sort out bad loading 

chute and skirts

Ensure tail pulley 

free of water and 

spillage

Remove bad belting / 

skew splice between 

splice 14 and 15

Remove chain 

blocks - take up 

trolley and tower and 

service take-up

Lift guard that is 

scraping on belt 

(tacho mount)

Straighten impact 

idlers

Align pulleys at head 

to alleviate mis-

tracking

Fit new lagging on 

snub pulley

Attend to knocked 

out section on 

scraper

67 / 3

67 / 2

50 / 2

50 / 3

Mine "Y" - Prioritisation Plan

Overall Action Required

67 / 1

50 / 1  
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Example 3. Mine „X‟ Conveyor Management System 
Investigation 2008 

Monitor Action Required 

Tracking Scrapers Take-up Other

Head Tail A B C D E F A B C D 1 2 3 4

1 2 3

Back stop sight glass 

missing. 

Magnet Belt missing.

1

1 2 tail

1 2 3

1 2

1 Tail plough skirt

Tracking idler belt /

 splice killer

1 2 Plough at tail missing

1 Plough lifted off belt

Drive B leaking gearbox

Conveyor

Ref: CBPA

CX-4-18

EX-2-85

JX-2-18

DX-1-18

CX 2-18

Belt Condition

BX-1-18

BX-2-18

TransitionSplice Condition

CX-3-18

EX-1-18

FX-1-18

CX-5-18

OK No Action 

Required

Mine "X" - Conveyor Management System

Conveyor Condition / Status on the 23rd Oct 2008

 Pulleys Drives Chutes
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List of Client References: 
 
 

INTERNATIONAL: 
 
Country:   Site / Mine: 
 
USA    Exxon - Monterey 
Brazil    Vale - Samarco 
Europe    UK Coal - Welbeck 
    Voith Gmbh 
India    Ambuja Cement – Himachal Pradesh 

FFE Minerals – Jaypee Himachal 
Papua New Guinea  FLSmidth – Hidden Valley 

 
SOUTHERN AFRICA (INCL. BOTSWANA & NAMIBIA): 

 
Company:   Site / Mine: 
 
Anglo Coal  Goedehoop, Kleinkopje, Kriel, New Denmark, Bank, New 

Vaal, RLT, Landau, Greenside, Isibonelo, Mafube 
Anglo Base Metals  Skorpion Zinc, Namibia 
Amplats   Bafokeng Rasimone, Madikwa 
Assmang.   Beeshoek, Nchwaning, Khumani 
Avgold    Target Mining, Beatrix 
BHP    Douglas, Middelburg,   
De Beers   Jwaneng, Orapa, Botswana 
DRA Minerals   Phola 
Duiker    Tavistock 
ERPM    Far East 
Eskom    Duvha, Kendal, Khutala, Lethabo, Majuba, Matimba, Tutuka 
Exxaro    Arnot Colliery, Durnacol, Matla, Namakwa Sands 
Foscor    Phalaborwa 
Impala Plats   No. 1 Shaft and No. 11 Shaft 
Indian Ocean   Indian Ocean Fertiliser 
Ingwe    Delmas, Khutala, Koornfontein, Rietspruit 
Kumba / Anglo   Grootegeluk, Sishen, Vanderbijlpark 
Lonmin    Eastern Plats 
Optimum Coal   Optimum Colliery Pullenshope   
Transnet   Richards Bay, Saldanha Iron Ore Export Terminal 
Rio Tinto   Palaborwa Mining 
RBCT    Richards Bay Coal Terminal 
Sasol Brandspruit, Coal Handling, Middelbult, Syferfontein, Sigma, 

Twistdraai, Sasol Coal Supply 
Sandvik  Mining   Portnet - Saldanha 
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Publications     Ref: cwpublications web 

 
1: Surtees, A.J.: Conveyor system design auditing, dynamic testing 
and condition monitoring of steel cord belts; Beltcon 14, 2007. 
 
2: Surtees, A.J.: Verification of conveyor designs, post installation; 
Beltcon 10, 1999  
 
3: Surtees, A.J.: Performance investigation of a longwall panel 
conveyor incorporating a tripper drive system; Bulk Solids 
Handling Vol 18 (1998) No. 1, pp 81-85 
  
4: Surtees, A.J.: Conveyor system commissioning, maintenance 
and failure analysis using black box techniques; SME Phoenix 
Arizona, 1996 (+Beltcon 8) 
 
5: Curry, S and Surtees, A.J.: Refining conveyor drive 
specifications and operating procedures to cut running costs and 
down-time; Beltcon 7, 1993. 
 
6: Surtees, A.J.:Conveyor Dynamics; Beltcon 6, 1991 
  
7: Surtees, A.J.: Further case studies in transient stresses in belt 
conveyors; Beltcon 4, 1987. 
 
8: Surtees, A.J.: Longitudinal stresses occurring in long conveyor 
belts during starting and stopping, Bulk Solids Handling Vol 6 
(1986) No. 4, pp 737-741.(+Beltcon 3) 
 
 
 
Note: Most of the above papers are available on the web site 
www.saimh.co.za. Look under the header; Beltcon.    

 

http://www.saimh.co.za/

