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Distance from ground to
lowest conductor = 5.2 m
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conservation in action
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Distribution Network
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Transmission Network
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CIR Database & ®esiom
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TypeOfMitigation
NumberUnitsMitigated
CostOfMitigation
Comments
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GeorefComments
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tbIFieldInvestigations tbiCentrallncidentRegister tblincidents tbiSpecies
¥R rt_number o X Y i
Report_number eport_ € Report_number ¥ SpeciesCommonName
Date_FieldInvestigation Date_reported ¥ Incident_Number —/— ConservationStatus
RootCauseOfMortality Date_registered SpeciesCommonName - SpeciesScientificName
Date_Report_Sent Locality Numberindividuals Class
Date_Recommendations Province Mortality_type NatRedList_Recent
Action_required Eskom_ Region Tagged?
EWT_to_follow_up Line_name : LocationID
Eskom_to_follow_up TypeOfLine Comments
Mitigation_measures_implemented Line_voltage
Date_implemented Line_structure_type - S ~
TypeOfMitigation LineOwner tblLocation
Date_Closed Recurring_mortality ¥ LocationID 8
Eskom_Score Report_number
Comments Incident_Number
Date_Follow-up Locality
EWT_KPI1 Line_name
EWT_KPI2 GPS S d
EWT_KPB GPS_S_m
GPS_S_s
GPS_E_d
GPS_E_m
- GPS_E_s
tbIMitigation decimallatitude
Report_number decimallongitude
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Legend

Mortality Type:
® (Collision
® Electrocution
® Unknown
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63%

Mortality Types

5314

Total
mortalities :
8325

> Collision

® Electrocution

-~ Unknown
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Re-active
management
of wildlife
Incidents:




ncident Report Form

Completed reports 1o be sentto; Field
Megan Dlamoend
Ry Contact telephone number.
Wiidide Energy & Interaction Group ENDI CERED
Tel: (D11) 886 1202 Fax: (011)435 1506 ST Lol eyt
INCIDENT DA RT FORM
Approximate date and time that the incident occurred Month Year. Time.
*1ick appropriate field * pLEcTROCUTION ] *cowusion [
GEMERAL INFORMATION
What were the Indicate the habitat on both sides of the fne/structure
ETaCOR N the time of the wieks, koppies, ciffs, roads ere.
P
Contact telephone
number Sunny Mired woodland
Nearest town Overcast Namib Desert
Fog Karoo Shrubland
Property name Snow Maist woodland
E e Calm Afro-montane
person telephone Light wind Kaolghari 5avanng
number and email Strong wind Forest
address for Rain Highveld Grassiand
wt Unknown Fynbos
enquiries _
Global Positioning S E Qocuitszablond
System (GPS) Industrial
coordinates
Species Data
ELECTRICAL INFRASTRUCTURE INIURIES TO CARCASS:
Line name Adult
Ty of d line voltage . ile
ype of structures an _
fe.g. 11kV T-structures) oen tErain
Species uncertain
Eskom pole identification Behavior:
number(s] Breeding
) Flocking
Number of spans inspected Inspect Line crossing between roosting and feeding
at least @ 20m wide corridor on Feeding i ing habitat
both sides of the line "m n """""'_““’ =i
Are the conductors or earth wire Available roosts in vicinity  Yes No
_ Contributing factars Pleasa expand on above whare
T L necessary fa.g. flight path through mowntains, dom etc.]
bockground? If so please describe L
What is the aftitude of the Farm buildings Valley
structure/span where the Same aftitude Animal corcass River
electrowution/collision happened Wetland Disturbance
Dam Mountains Roads

Additional information

Recommendations:

Please provide detailed recommendations regarding the number of structures that will require mitigation [i.e.
at which pole the should begin and at which pole the mitigation should end)

&= Please draw a sketch plan of the terrain, indicating:

* the position of the carcasses in relation to the electricity structure (note pole numbers)

*  prominent features such as dams, ogricultural fields, buildings, roost sites, feeding areas, nests, flight
paths

*  indicate those spans of power fine that will require mitigation

*  interview the lond for any refevant ir i

@™ PLEASE TAKE DETAILED PHOTOGRAPHS OF ELECTRICAL
STRUCTURES, SURROUNDING ENVIRONMENT AND THE
CARCASS/ES.
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1 “«RECOMMEND THAT ALL THE POWER LINES ON THE FARM
BE MARKED WITH FLAPPERS, AS THERE ARE MORE POWER
LINES SURROUNDING THE FARM.”

ANOTHER
FPOWER LINE

S EANDSS dne

EN ‘ = £







3 PREFORMED LINE PRODUCTS
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Vulture Anatomy ®6skom \
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* Wide — Wingspan of up to 2.8 m
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Fortunately not all of the wing is conductive, dry feathers have very high
resistance. (Beutel, McLaren, Hoogstad et al)
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Impedance testing
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Vulture Anatomy & ®esiom l
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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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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
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« Gregarious — Particularly near a food source

50

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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88KV SAFETY ZONE 2200




The most offending duo + a ‘Newby”
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66/88kV Kite structure

‘Window’ too small

A

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 ®éskom |

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

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

« Conductor needs to be raised

55



66/88kV Kite Frame Modification K4
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Post Insulator

Framg extension

1800

* 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
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66/88kV Kite Frame Replacement
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This whole kite Replaced with ‘D-DT-
frame is removed 7649’ top on same pole

%

« This method to become compulsory if restringing kites in vulture
areas
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66/88kV Lattice Suspension Modifcation .
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Posl Insulator

i

X

J000

Pogt Ingulator

X

The clearance from The top phase may be The bottom phase may
top phase to bottom supported by a post be supported by a post
X-arm is too small Insulator insulator
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66/88kV Lattice Suspension Modifcation
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/ "I : In this case the

: removal of the
ﬂ hook alone
] may be

>< : adequate for a
perching bird
but not a
- landing one.

Will differ

between
structure types.

2200 -7

The clearance from The top X-arm may be
top phase to bottom changed and ‘hook’
x-arm is too small removed

59
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D-DT-7611 has been Turkey Test: Perching on
used for many years with the trunnion clamp is safe,
no reported incidents. but perching on the

BUT..Polokwane fatalities  insulator is not.
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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.



D-DT-7611 Flashover & | @esom |
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Dead bird below tower

Apparent evidence of a flash to the tower while bird was on insulator
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Possible D-DT-7611 Mitigations

||||||||||||||

STRATEGIC PARTNERSHIP

i

|
i
i
hl |
: i
! i
: |
| !
! i
: 1|
! I
! i

& I I
| i
| i
| i
| i

Birds fits in gap Insulation fails Birds sits on screen Birds fits in gap
Bird eats insulator Bird eats insulator Bird eats insulator Insulation fails
; ; M Bird eats insulator
i ! ' Lull
ADD 'BRACE’ INSULATOR ADD POLE INSULATION ADD BARRIER DD 'BRACE’" INSULATOR +

ON POST INSULATORS ADD POLE INSULATION

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

Metal Grid Screen —

22kV Station Post —

Plan view of screen on
22KV post Insulator

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

Please share ideas and thoughts with me.

63



Management information extracted from

. . . ® Eskom
Incident register |
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Red-Listed Species: 1 April 2016 to 31 March 2017

DISTRIBUTION

Species KZNOU NCOU WCou ECOU  NWOU GOu Lou MOu F50U Total
Abdim's Stork 1 1
Blue Crane 3 2 5 10 19
Cape Griffon 1 1 5 3 ) 1 14 56 120
Grey Crowned Crane & 4 1 14
Kori Bustard 1 1 1 3
Lappet-faced Vulture 1 1
Lesser Flamingo i 1
Ludwig's Bustard 2 1 1 4
Martial Eagle b 1 1 4
Secretarybird 1 1
Unknown Vulture 8 & 5 10 29
Vemreauxs' Eagle 5 1 1 T
White-backed Vulture 1 6 & 1 2 1 2 Fy

11 46 14 51 18 8 | 3 70 242

Thursday, Movember 3, 2016 Page 10f 1
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WILDUFE INDEX SCORES FOR TX GRIDS - OCTOBER 2016

WIS 1: WIS 2 WIS 3:
Ground Patrol Sheets Submitted ﬂaﬂtlﬂlil‘f of lines and servitude staff Emergency luihEahnn Implemented
Total | Total Total WIS Emergency WIS
WIS SCore i _ M itigertion Completed
staff | Trained | Untrained | Scoore Recommendations Score
|Fre= State Grid o5% Fres State Grid 13 11 2 B |Free State Grid 1 In progress M
IMarth Grid 75% Maorth Grid ** *+ 15 50% | [Morth Grid NA
|Marth East Grid 87% Morth East Grid 43 28 15 65% | |Morth East Grid NA
|Morthern Cape Grid 93% Morthern Cape Grid 23 0 23 65% | [Morthern Cape Grid o
[Marth West Grid 76% Morth West Grid 15 12 3 B0% | IMorth West Grid 2 2 100%
|west Grid 73% Wiest Grid 27 0 27 0% West Grid MA
Sowth Grid 77% South Grid 18 13 5 72% | Isouth Grid HA
|Enst Grid 100% Emst Grid 43 0 a3 0% | [Enst Grid HA
Central Grid B3% Central Grid 13 10 3 77% | lcentral Grid M
|apotic Grid o7% Apollo Grid 13 0 13 0% Apollo Grid 1 In progress | MA
‘arid ﬁmlq;erEfﬂrSept
"%%% pMissing Fres State Grid S5
information from grids North Grid 3%
Morth Enst Grid TE%
Morthern Cape Grid 9%
Morth West Grid TE%
Wiest Grid 37%
South Grid 5%
Emst Grid i
Central Grid B
Apollo Grid A9%




Pro-active management of
incidents: Eskom/EWT
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Collision Sensitivity
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Legend

7% North East Incidents
North East Grid

@ Acornhoek Marathon 2
e Arnot Merensky 1

Arnot Prairie 1

797
79%; Arnot Prairie 2
202 Arnot Simplon

@ Duvha Apollol
Grootvlei Zeus
Hendrina Vulcan 1

e Kriel Zeus 1
Majuba Alpha 1
Normandi Mahamba 1
Sol Sasol 2 No 1
Sol Sasol 2 No 2
Sol Sasol 3 No 1

@ So| Sasol 3 No 2
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Legend

Collision Sensitivity
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Eskom/EWT research identified Sensitive
areas

Bird Sensitivity Map indicating Hot Spots for immediate attention
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Conclusions from EWT: Focus CNC’s

Operating Unit

Limpopo
Limpopo
Northern Cape
Limpopo

Kwa Zulu Natal
Kwa Zulu Natal
Kwa Zulu Natal
Freestate

Kwa Zulu Natal
Northern Cape
North West
Gauteng
Western Cape
Northern Cape
North West
Mpumalanga
Western Cape
Eastern Cape
Mpumalanga
Gauteng

Kwa Zulu Natal

WWW.EWL.OIg.Za

2016/11/30

Zone
Tzaneen
Thohoyandou
Upington
Tzaneen

Pietermaritzburg
Pietermaritzburg
Pietermaritzburg
Bethlehem
Newcastle
Kimberly
Platinum

Vaal

Protea
Kimberley
Platinum
Emalahleni
Protea

Aliwal North
Ermelo

Pretoria

Newcastle

Sector

Tzaneen
Thohoyandou
Kalahari
Tzaneen
Kokstad
Kokstad
Kokstad
Bethlehem
Ladysmith
Karoo
Mmabthaho
Randfontein
Overberg
Harts
Rustenburg
Middelburg
Overberg
Aliwal
Ermelo
Tshwane West
Ladysmith
74

Customer Network Centre

Selati
Malamulele
Upington
Hoedspruit
Underberg
Nottingham Road
Kokstad
Harrismith
Estcourt

De Aar
Koster
Magalies
Swellendam
Kimberley
Hennops
Machadodorp
Bredasdorp
Elliot
Volksrust

Ga Rankuwa

Bergville
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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-eposition of excreta on
insulators coupled with moisture
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Bird Steamer

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






Indicators of Bird Streamer Faulting
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Streamers : Flash Marks
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Flash marks



Mitigation
Bird Guards
* |nstalled in a zone at least

1m on either side of the
conductor bundle

e Landing plates on strain
towers

* Vand | string configurations

e Areas inside the boat
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