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Marloth Park: Giraffe electrocutions





Where it all began…

Unique partnership between conservationists & 
industry

Spirit of mutual trust and cooperation since 1996

Integration of engineering & ornithological skills to 
develop & implement solutions
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Central Incident Register 



In support of

CIR Database 
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Re-active 

management 

of wildlife 

incidents: 



Incident Report Form



Photographs
Structure Type



Recommendations

 “…RECOMMEND THAT ALL THE POWER LINES ON THE FARM 
BE MARKED WITH FLAPPERS, AS THERE ARE MORE POWER 
LINES SURROUNDING THE FARM.”

















T - structure
Earthed 

bolt



LINE DESIGN

22kV strain poles



Pole transformers & switchgear



Line design
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Today: Power line designs 
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Vulture Anatomy 

• Wide – Wingspan of up to 2.8 m

Fortunately not all of the wing is conductive, dry feathers have very high

resistance. (Beutel, McLaren, Hoogstad et al)



Impedance testing

47



Vulture Anatomy 
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• Wingspan adds to ‘height’

Action when taking off and

landing make the bird very

vulnerable to flashovers in

restricted spaces.



Vulture Anatomy 
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• High – Tall when stretching – can reach up to 1.1m

Big feet with relatively small claws – designed

more for walking on the ground than gripping

branches (conductors)

Makes it clumsy when trying to perch.
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Vulture Behavior 

• Gregarious – Particularly near a food source

Once food is available,

there is no telling how

many are going to arrive.

And like our weddings and

funerals last ones to arrive

get the worst seats.

There can be bickering and

jockeying for position.
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Vulture Behavior 

• Curious with a strong bite. Will ‘test’ anything within reach.



Bird impact insulators
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Clearance Test Methodolgy ‘Turkey Test’

Other positions required
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The most offending duo + a ‘Newby”

66/88kV Kite structure

‘Window’ too small

66/88kV Suspension

Bot. x-arm to top

phase too small

132kV DT 7611 Int.

New problem.

Multiple Birds?
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66/88KV Kite Frame – Turkey Test

• The kite frame fails the ‘Turkey 
Test’ miserably.

• Even if phase is insulated the 
bird can chew the insulation.

• Conductor needs to be raised
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66/88kV Kite Frame Modification

• New top frame extension with inverted post insulator

• Passes ‘Turkey Test’ easily – if it does not sit on conductor!

• Composite x-arm frame extension being considered



57

66/88kV Kite Frame Replacement

• This method to become compulsory if restringing kites in vulture 
areas

This whole kite 

frame is removed

Replaced with ‘D-DT-

7649’ top on same pole
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66/88kV Lattice Suspension Modifcation

The top phase may be 
supported by a post 
insulator

The clearance from 

top phase to bottom 

x-arm is too small

The bottom phase may 

be supported by a post 

insulator
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66/88kV Lattice Suspension Modifcation

The top X-arm may be 
changed and ‘hook’ 
removed

The clearance from 

top phase to bottom 

x-arm is too small

In this case the 

removal of the 

hook alone 

may be 

adequate for a 

perching bird 

but not a 

landing one.

Will differ 

between 

structure types.
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D-DT-7611 Clearance Problem - Turkey Test

Turkey Test: Perching on 
the trunnion clamp is safe, 
but perching on the 
insulator is not. 

D-DT-7611 has been 

used for many years with 

no reported incidents. 

BUT..Polokwane fatalities

In the area where 

this occurred 

there is a very 

high density of 

vultures and it 

may well have 

been more than 

one bird trying to 

sit on the same 

insulator.
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D-DT-7611 Flashover

Apparent evidence of a flash to the tower while bird was on insulator

Dead bird below tower
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Possible D-DT-7611 Mitigations

In all cases there is a potential for something to go wrong

Birds fits in gap

Bird eats insulator

Insulation fails

Bird eats insulator

Birds sits on screen

Bird eats insulator

Birds fits in gap

Insulation fails

Bird eats insulator
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D-DT-7611 Mitigation. Belts and Braces 

Bird cannot eat insulator, fit in gap or sit on screen but: Too much ‘Stuff’? 

Please share ideas and thoughts with me.

Plan view of screen on 

22kV post Insulator



64

Management information extracted from 
incident register
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Pro-active management of 
incidents: Eskom/EWT 
partnership











Eskom/EWT research identified Sensitive 
areas

2016/11/30 72

Bird Sensitivity Map indicating Hot Spots for immediate attention



Pro-active mitigation: Network identification 
within Sensitive Areas

2016/11/30 73

Elliot CNC sensitivity pentads overlaid with the HV and MV power lines



Conclusions from EWT: Focus CNC’s

2016/11/30 74

Operating Unit Zone Sector Customer Network Centre Ranking

Limpopo Tzaneen Tzaneen Selati
1

Limpopo Thohoyandou Thohoyandou Malamulele
2

Northern Cape Upington Kalahari Upington
3

Limpopo Tzaneen Tzaneen Hoedspruit
4

Kwa Zulu Natal Pietermaritzburg Kokstad Underberg
5

Kwa Zulu Natal Pietermaritzburg Kokstad Nottingham Road
6

Kwa Zulu Natal Pietermaritzburg Kokstad Kokstad
7

Freestate Bethlehem Bethlehem Harrismith
8

Kwa Zulu Natal Newcastle Ladysmith Estcourt
9

Northern Cape Kimberly Karoo De Aar
10

North West Platinum Mmabthaho Koster
11

Gauteng Vaal Randfontein Magalies
12

Western Cape Protea Overberg Swellendam
13

Northern Cape Kimberley Harts Kimberley
14

North West Platinum Rustenburg Hennops
15

Mpumalanga Emalahleni Middelburg Machadodorp
16

Western Cape Protea Overberg Bredasdorp
17

Eastern Cape Aliwal North Aliwal Elliot
18

Mpumalanga Ermelo Ermelo Volksrust
19

Gauteng Pretoria Tshwane West Ga Rankuwa
20

Kwa Zulu Natal Newcastle Ladysmith Bergville
21



Numerous









Problems associated with nests
Streamers & Pollution

If a nest is located 
above a critical area 
(conductor) a flashover 
can result.

If nest is situated 
above an insulator 
string the disks may 
become polluted over 
time   







Bird Pollution

Repeated pre-deposition of excreta on 
insulators coupled with moisture





Bird Pollution
Differences  

Flash over follows the insulator string, marks at 
the dead end and along the string itself 



Bird Steamer

Bridging of the air insulation by means of a 
continuous long ejected streamer of 

electrically conductive excreta



BIRD STREAMER



Indicators of Bird Streamer Faulting

Position of the flash marks 



Streamers : Flash Marks



Mitigation
Bird Guards

• Installed in a zone at least 
1m on either side of the 
conductor bundle

• Landing plates on strain 
towers

• V and I string configurations

• Areas inside the boat
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