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Introduction 

Power lines often cross a multitude of other linear infrastructure, 
especially with an increase in congestion in urban areas, or when passing 
over farms and industry 

Various risks (Mechanical/Structural, Electrical) 

Two main classes i.e  SAFETY vs INTEGRITY/AVAILABILITY 

Two types of Mechanical/Structural Risks 

• One structure/component fails and fall/affect the other 

• Corrosion leading to structural/component failure(s) 

Two types of Electrical Shocks 

• Long term continuous (50Hz) 

• Short term transients (Lightning or Switching)=Step and touch 

 

 



SANS10280-1 - 2013 
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International changes to 
IEC codes led to changes 
in SANS10280 in 2013 

This standard governs 
minimum requirements to 
meet Safety standards 

 



SANS10280 - 2013 
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Crossing requirements explained – new wind pressures 120Pa and 575Pa 
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Crossing Types and Risks . 1 

Crossing type Risks/Effects 

Power line - Power line Electrical clearance, Structural failure of 1 line affecting 

both 

Power line - Pipeline Electrical shocks, Corrosion damage 

Power line - Railway line Electrical clearance, Structural failure of 1 system 

affecting the other 

Power line – Electric 

Fence 

Electrical shocks, False Alarms 

Power line – Long 

Game Fence 

Electrical shocks 

Power line - Power 

Cable 

 

Electrical shocks 

Power line - 

Communication cables 

Electrical shocks, Interference, Equipment Failure 
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Crossing Types and Risks . 2 

Crossing type Risks/Effects 

Power line - Road Electrical clearance, Conductor or Structural failure of 

Power line a danger to road users 

Power line – Farm 

Fence 

Electrical shocks, Corrosion damage 

Power line and Large 

Metallic Roof/Building 

Electrical shocks 

Power line – Farm 

Windmill 

Electrical shocks 

 

Power Line – Pivot 

Irrigation 

Electrical shocks 

 

Power Line – Farm 

Feed Lot 

Electrical shocks 

 

Power line – navigable 

water (inland) 

Electrical shocks 

 



7 

Power line and Power line 

When 1 power line crosses another, the main risk 
are: 

1.electrical flashover due to insufficient clearance 

2.Structural failure of 1 line affecting the other 

Advanced 3D modelling of conductor behavior in 
terms of wind and temperature various are used in 
design phase to limit both these risks 

Phase to phase, and phase to ground (SANS10280 
required checks) 
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Power line and Power line 

OSH ACT Requirements  
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Power line and Power line 

1 new 400kV line crossing under 4x400kV lines 
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Power line and Pipeline 

Metallic pipelines which cross and run in parallel to Power lines can have 
active cathodic protection (DC Current injected into it), which could enter 
a power line structure 

If the DC current finds a path along the power line (along continuous earth 
wires that are electrically connected to the power line earth peaks), the 
current can flow along the earth wires. 

Some distance away, where this current flows back into earth (to go back 
to the DC source at the pipeline). The tower steel will be corroded slowly 
but significantly over time (10 years plus, sometimes even less). 

To prevent this type of destructive current that drives corrosion, the 
overhead ground wires are insulated from the towers at least 800m from 
any crossing or parallelism with a metallic pipe which has an active 
cathodic protection system. 
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Power line and Pipeline 
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Power line and Pipeline 
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Power line and Pipeline 
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Power line and Railway line 

Railway lines, especially those with overhead 
electrification, needs sufficient clearance between 
their circuits and the power line conductors and 
structures for safe co-existence 

DC return currents from Railway traction systems 
can cause corrosion and dangerous voltage and 
currents or arching over rail sections if not 
coordinated properly 

Infrastructure that can collapse and damage each 
other is a risk to be catered for. 
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Power line and Electric Fence 

Power lines running across or along large electric fence 
installations pose a few problems and risks to the fence owner: 

1. Danger during stringing (installation) of the fence wires 

2. High AC voltages (50Hz)  constantly induced on the fence 
which pose a maintenance risk, as well as leading to false 
alarms on the fence 

3. Unless special fence energizers are installed, the 
reliability/longevity of the fence energizers will be adversely 
affected 

4. Lightning strikes or electrical faults on the power line may 
induce high electrical voltage and current on the electric 
fence and lead to failures. 
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Power line and Electric Fence 

Mitigation of the effects of the power line on the electric fence 
can be complex and costly: 

1. Special equipment (isolating transformers or narrow band 
filters) may have to be designed and specified to 
overcome the problem of false alarms on the energizers 

2. The earthing scheme of the electric fence must be 
specially designed and installed to limit the problem 
(possibly including surge arrestors) 

3. During installation and maintenance of the fence wires 
near the energized power line(s), special earthing 
techniques and/or the use of electrical gloves and shoes 
to protect workers must be specified and enforced to 
avoid electrical shock of workers 
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Power line and Long Game Fence 

Powerlines    
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Power line and Long Game Fence 

Alternative non-metallic fencing 
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Power line and Power Cable 

The electrical earthing of the power cable, in relation 
to the power line tower earthing systems must be 
coordinated in such a way that workers or members 
of the public will not be in danger during maintenance 
or operation of both systems 

Any metallic components that are connected to the 
cable earth or armour, which can be touched by a 
member of the public, needs to be earthed properly to 
avoid electric shock during a fault on the cable or the 
power line 

Small power cables can be put inside a concrete pipe 
or duct to make it safer. 
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Power line and Communication cable 

Metallic communication cables, such as those used 
by railway operators, needs to be shielded 
electrically to prevent communication signal 
interference from the power line. 

Any metallic parts of the cable, especially those that 
can be touched by workers or members of the 
public, must be earthed in such a way that they will 
not be dangerous to touch, or to step near them. 

(similar to pipeline components that are located 
above ground but interconnected to metallic screens 
of cable below the ground) 
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Power line and Road 

Power lines crossing over roads should have extra 
mechanical integrity as per SANS10280 (strain 
towers at least on one side of the road) and the 
towers should not be too close to the road to allow 
for road expansion. 

A conductor failure can cause serious accidents, 
and abnormal routes need extra clearance 

Emergency Helicopters flying along major road 
routes can collide with power lines unless the 
conductors are clearly marked with aerial warning 
spheres 
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Power line and Farm Fence 

Power lines running in parallel and crossing long lengths of fences can induce 
dangerous shocks if a gate is inserted in the fence 

There must always be a direct electrical connection between the gate posts 
which should be metallic (Eskom servitude gate standard) 

Fences close to a power line can conduct a high voltage and cause dangerous 
electrical shocks to people touching the fence up to 100’s of metres (especially 
on fences running away from the power line where nobody expects a risk) 

Special modifications to fences can mitigate this risk (but in general, this risk is 
remote) 

(potentially more dangerous when having similar length and exposure to long 
parallel game fences) 
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Power line and Farm Fence 
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Power line and Large Metallic Roof/Building 

Power lines crossing over large metallic roofs, such 
as car ports, can expose members of the public to 2 
types of electrical risks: 

1.Electrostatic charge collecting on the metallic roof 
can discharge through a person who makes contact 
with it 

2.If a fault/flash-over occurs on a nearby tower, and 
a person touches the structure at the same time 
(very low probability of coincidence), a dangerous 
touch voltage can develop 
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Power line and Large Metallic Roof/Building 
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Power line and Farm Windmill 
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Power line and Farm Windmill 

Power lines sometimes pass over wind mills, and if 
the risk is considered low, can be left to co-exist. 

The biggest risk is a possible contact incident while 
pulling pipes from a borehole for maintenance or 
replacement, but in most cases, farmers don’t use 
large cranes to work on wind mills. A method 
statement or safe work procedure should be drafted 
and maintained to ensure safe practice is 
implemented. 

Windmills are usually well earthed with metallic 
frames and pipes touching the water in the borehole. 
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Power line and Pivot Irrigation 

Power lines usually goes around center pivots, but in some cases may 
pass over the side of a land. 

As long as sufficient electrical clearance is maintained, the risk is 
relatively low.    
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Power line and Farm Feed Lot 

Power lines cross over farm feedlots on occasion. 

Wordlwide, research conducted into this topic did not reach conclusive 
arguments point at power lines as an adverse affect on live stock (e.g. 
Manitoba Hydro)  
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Industry Perspective / Interaction 

OHS Act 

SANS10280 

Eskom Fault Duration Study (S Ramadhin 2016) 

Corrosion Institute – Guideline for Powerlines and Pipelines 
(Sasol, Rand Water, DWS, Joburg Water) 

Transnet, Metropolitan Utilities etc 

 



Thank you 


