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EDITORIAL                                       
LABOUR RELATIONS ACT

The Labour Relations Act (Act No 66 of 1995) provides 
for:

1.  	Collective bargaining at the workplace
2.  	Strikes by employees and lock-outs by employers
3.  Establishment of workplace forums where 

employees can participate in decision-making
4.  	Resolution of labour disputes at the Commission 

for Conciliation, Mediation and Arbitration 
(CCMA)

5.  	Establishment of a Labour Court and a Labour 
Appeal Court

6.  Registration of trade unions and employers' 
organisations.

This Act is bound by the Constitution of which Section 
27 states:

- 	 An employee has the right to become an office 
bearer of a trade union or federation of trade 
unions.

- 	 An employer has the corresponding right to be 
an office bearer of an employers’ association 
or federation of employers’ associations.  

Schedule 8 of the Act recognises three grounds on 
which a termination of employment might be 
legitimate: 

- 	 Conduct of the employee
- 	 Capacity of the employee
- 	 Operational requirements of the employer's 

business.

In the event of a dispute arising between an 
employee and an employer and the parties 
are unable to resolve the dispute then recourse 
can be made to the CCMA. Each party states 
his case there and the Commission tries to 
conciliate the parties, or mediate the matter 
and finally arbitration is resor ted to.

If the employer follows the exact procedures laid 
down in the Act it is possible for the case to 
proceed smoothly through the CCMA. Employers 
must act fairly and justly and the democratic 
rights of employees must be respected.                            
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LOCAL BRANCH NEWS

On 1July, 1999 we held a most interesting talk on Turbo 
Chargers at Kelvin Grove. This was the first time that we 
shared a topic and venue with one of our sister Institutions, 
namely SA Institution of Marine Engineers and Naval 
Architects.  The talk was given and hosted by ABB and 
the speaker was from Switzerland and an expert in his 
f ield. We had a good turn out of members.

On 20 July, 1999 we had a most enlightening visit to the 
Westerrn Province Technical College. We first visited the 
Mechanical Campus in Thornton and then proceeded 
to the main campus in Pinelands. It certainly was most 
interesting to see what the College is doing in terms of 
training.  They certainly do not only provide educational 
courses any more! A pity only 11 members and guests 
could attend. 

The planned programme for the next few months is as 
follows.

17 August	 - 	Risk Management & Self auditing sys-	
tems of Engineering Standards.

21 September	 - 	A visit to Koeberg power station to view 
one of the Turbines.  (date may change 
as it depends on when the machine is 
opened).

19 October	 - 	New Certificate of Compliance and 
talk on Mega/Uni City.

16 November	 - 	Visit and talk on underwater construc-
tion.

Your support at the functions which we arrange would 
really be appreciated!!

Finally, I am pleased to be able to announce that ICMEESA 
has opened a WEB site. We are still trying to get the 
information up to date. Please visit the site and let us have 
any comments you may have. The site must have mean-
ing to all persons who visit it and should also provide 
information to us as members. The address is ht-
tp//icmeesa.hypermart.net

Please let me have your email address should you have 
one so that we could save some postage money and 
correspond electronically.

Cheers for now!

Christopher Schnehage
Tel +27 21 509 3266 (W)
Fax +27 21 509 4170
E-mail: cschnehage@oldmutual.com
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PATRON MEMBERS

Schneider SA (Pty) Ltd  	 Tel: 	 531-1722

Globe Engineering Works (Pty) Ltd  	 Tel: 	 448-4640

Cape Automation Systems CC	 Tel: 	 511-2382

Improvair (WP) (Pty) Ltd  	 Tel: 	 797-9131

Dorbyl Marine (Pty) Ltd
Ship Repairs  	 Tel: 	 47-5170

Drake & Scull (Pty) Ltd	 Tel: 	 683-7056			
Fax: 	 683-7088

Circuit Breaker Industries Ltd	 Tel: 	 931-3125		
Fax: 	 931-3120

African Products (Pty) Ltd, Bellville	 Tel: 	 951-2151		
 	 Fax: 	 951-5627

Continued from Page 2 col 1

BOILER FAILURE
It was a Friday afternoon and the sweet factory was closing 
down. The boiler attendant had stopped the grate of the 
steam boiler and shut down the ID and FD fans. He was 
out of the boilerhouse for a short while and when he returned 
water was running out of the front of the chain grate stoker. 
The single corrugated furnace flue tube had collapsed. The 
top of the furnace tube had inverted into the form of a 
trough for a length of about 2,1m from the front of the 
boiler. The sequence of events appears to have been as 
follows:

After the boiler was shut down with the steam stop valve still 
open and the pressure dropping, the water level started to 
fall. Although the demand for steam by the steam plant 
had stopped, condensation would occur in the pipe lines 
as cooling proceeded and steam would be drawn into the 
partial vacuum from the boiler thus causing the water level 
to fall. The low water alarm was a steam whistle but because 
of the reduced pressure no sound was emitted. As the water 
level dropped further the electric feed pump cut in 
automatically but unfortunately tripped out on single phasing. 
It was later found that one set of windings had open circuited 
causing an overload current on another phase. 

The coal still burning on the front section of the grate was 
radiating heat onto the furnace flue plate which was no 
longer being cooled by water, and the steam pressure 
remaining was able to invert the softened plate which was 
about 20 mm thick and corrugated! 

The smoke tubes were unaffected because the draught 
had been stopped and they had had time to cool down. 
The boiler was scrapped.

What can be learnt from this episode? The tripping of the 
pump was unfortunate especially as it coincided with the 
absence of the attendant from the boiler house. He relied 
entirely on the feed water pump and it let him down. After 
shutting down the fans green coal should have been run 
onto the front of the grate and the steam stop valve closed 
to preserve the water level. This would also have maintained 
the steam pressure to make the steam whistle audible if 
the water level did fall. The attendant should know that as 
the boiler cooled down the water level would fall and he 
would need to bring it up again. 

Further investigation found that the standby steam feed 
pump was of insufficient capacity for the output of the 
boiler, so the company was taking a chance.

LEGAL KNOWLEDGE
NOVEMBER  1997

Occupational Health & Safety Act No 85 of 1993

Question No 4
(a)	 Define ‘portable electric tool’.                                (4)
ANS: Electrical Machinery Regulations (EMR) definitions: It 
is any electrically operated implement, with the exception 
of ordinary household appliances, which is designed for 
use with a flexible cord or flexible cable and which is 
intended for use by hand and to be carried or moved by 
hand at the place of work.

(b)	 The use of a portable electric tool of which the oper-
ating volts exceeds 50, shall not be permitted unless it is 
protected by one of four means. State the FOUR means 
mentioned in the regulations.	 (8)
ANS: EMR 9(1): 
(i)   Earth leakage protection OR
(ii)  Double-wound isolating transformer whose secondary 
winding is not earthed at any point and whose construction 
meets the requirements of an incorporated safety standard 
OR
(iii)  Uses high frequency electrical energy as approved by 
chief inspector OR
(iv)  Constructed with double or reinforced insulation.

(c)  The regulations on goods hoists provides for safety 
mechanisms to safeguard the hatchway landing entrances, 
car travel and controls of the machine. State the regulation 
requirements in respect of the following:
(i) Arrangement of mechanical locks on landing doors or 
gates
(ii) Arrangement of electrical locks on landing doors or gates
(iii) Over travel devices on the car
(iv) Position of the controls.	 (8)

ANS: Driven Machinery Regulations (DMR) No 17
(i)  A mechanical lock so arranged that the door of gate 
cannot be opened unless the conveyance is at the landing.
(ii)  A circuit breaker so arranged that the conveyance 
cannot be moved by power unless the door or gate is 
closed.
(iii)  An automatic device so arranged that the power will 
be cut off before the conveyance has travelled 300 mm 
past the top landing or 300 mm past the bottom landing.
(iv)  The hoist to be controllable from the landing only and 
no means of control shall be provided inside the convey-
ance, nor shall the means of control be accessible from 
inside the conveyance.

CSA (mm2)	1.5	 2.5	 4	 6	 10
PVC	 Cu	 2.97 10 4	 8.26 10 4	 2.12 10 5	 4.76 10 5	 1.32 10 6		

Al					 5.41 10 5

XLP	 Cu	 4.10 10 4	 1.39 10 5	 2.92 10 5	 6.56 10 5	 1.12 10 6	

Al					 7.52 10 5

CSA (mm2)16	 25	 35	 50
PVC	 Cu	 3.4 10 6	 8.26 10 6	 1.62 10 7	 3.31 10 7	

Al	 1.39 10 6	 3.38 10 6	 6.64 10 6	 1.35 10 7

XLP	 Cu	 4.69 10 6	 1.39 10 7	 2.23 10 7	 4.56 10 7	

Al	 1.93 10 6	 4.70 10 6	 9.23 10 6	 1.88 10 7

THERMAL STRESSES IN CABLES (from page 3 col. 2)

AFFILIATE MEMBER
We welcome Charles Marx as our twenty fifth affiliate. 
We trust he will benefit from the association with 

the branch.



OCCUPATIONAL HEALTH & SAFETY ACT 
(No 85 OF 1993)

Issue No19 - General Safety Regulations (GSR) continued

GSR 13A: LADDERS                                                                     

GSR 13A(3): A non-extension ladder may not be longer than 9 m.
GSR 13A(6): A ladder attached to a vertical structure of more than 
75° to the horizontal must have rings unless rest platforms are 
provided every 8 m.
GSR 13(B) - (G): Refer to SABS Code of Practice 085: The Design, 
Erection, Use and Inspection of Access Scaffolding.

LIFT, ESCALATOR & PASSENGER CONVEYOR REGULATIONS (LE & P 
C)

LEPC 2: Permission to install and use
Application must be made to the provincial director and an official 
number will be allocated. 
The installation must comply with the relevant SABS standards and 
specifications.
The user must have in his possession a comprehensive report issued 
by a registered person.
When the competent person or firm is changed a new 
comprehensive report must be obtained by the user.
The operator of a manually operated lift must be appointed in 
writing.

LEPC 5: Inspections and tests 
Lifts and service lifts must be inspected and tested in accordance 
with SABS 1545-10 and escalators and passenger conveyors in 
accordance with SABS 1543 at intervals not exceeding 36 months 
by a registered person. The user must keep the comprehensive 
report which has been dated and signed by the registered person 
in the machine room or compartment.
An inspector may inspect a lift,escalator or passenger conveyor at 
any time. 

LEPC 6: Maintenance
The user must designate a competent person or firm to examine 
and maintain a l i f t  or passenger conveyor monthly.
The competent person must test all the gate and door locks monthly 
and the suspension ropes every six months.
The competent person or registered person must report any 
dangerous defect to the user and the provincial director and put 
the device out of use until repaired to the satisfaction of the 
competent person or registered person.
The user must inform the provintial director of the name of the 
competent person or firm.
A record must be kept in the motor room or compartment of reports 
and modifications or repairs and failures. These must be kept for 
at least 10 years.
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CIRCUIT BREAKER
LIMITATION

T h e  l i m i t a t i o n  
capability of a circuit 
b r e a ke r  i s  t h a t  
c h a r a c t e r i s t i c  
whe reby  on l y  a  
current less than the 
prospect ive faul t  
current is allowed to 
flow under short-circuit 
current conditions.

Roto-active breaking - exceptional 
cur rent l imit ing capabi l i ty

CABLE PROTECTION

In the event of a short-circuit the energy let through by 
the protective device must not be greater than that 
which can be withstood by the protected cable. this 
can be checked by comparing the I2t value with the 
thermal stress which the cable can withstand.
The table below illustrates the maximum permissable 
thermal stresses for the cables according to their insulation, 
constitution (Cu or Al) and their CSA’s. The thermal stresses 
are given in A2s. (See table at bottom of Page 2, Col. 2)
The graphs at the bottom of this column result from tests 
carried out at 380/415v under asymetric conditions 
(coefficient = 2.2). The limitation is greater for the lower 
voltages and smaller for the higher voltages.

CURRENT LIMITING CURVES
The current limiting capacity of a circuit breaker is 
expressed by two curves which give, as a function of 
the prospective short-circuit current (the current which 
would flow if no protection devices were installed):
•	 The actual peak current ( l imited current)
•	 The thermal stress (A s), i.e. energy dissipated by the 

short-circuit in a conductor with a resistance of 1Ω.
Example 1:
What is the real value of a 150kA rms prospective short-
circuit (i.e. 330kA peak) limited by an NS250L upstream?
Answer: 30kA peak 
Example 2:
Is an Al/PVC cable with a cross-section of 25mm2 

adequately protected by an NS160N?
The table at the bottom of page 2 indicates that the 
permissable stress is 3.38 106 A2 s.
Answer: all short-circuit currents at the point where an 
NS160N (Icu = 35kA) is installed are limited with a thermal 
stress less than 6.105A2s.
Cable protection is therefore ensured up to the limit of 
the breaking capacity of the circuit breaker.
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PLANT ENGINEERING (Factories)June 1999    Question 7 (a)

A 5km, three-phase transmission line delivers 5 
MW at 11kV at a power factor of 0.85 lagging. 
Each conductor has a resistance of 0.6 ohm 
and a reactance of 0.4 ohm per km. Calculate:
a)	 The voltage of the sending end
b)	 The efficiency of the transmission line
c)	 The percentage regulalation of the trans-			

mission line

For short lines up to 16km the capacitance can 
be neglected and the line can therefore be 
represented by the impedence in each line, 
composed of the resistance and the inductance 
to neutral only as follows.

The equivalent circuit of a short line:

The phasor diagram for a short line 
(lagging circuit)


