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Foreword

This document was compiled to list the requirements to lift the new Kusile — Zeus 400 kV,
tower 39. The line was renamed to Kusile — Zeus 400 kV from Apollo — Kendal 400 kV line 1,
due the construction of the Kusile access road. The span between towers 39 and 40 is under
clearance and needs to be raised, in order to maintain a minimum clearance of 12 m, under

full load from the road to the conductor.

This activity of raising the span was done at the same location on the Kendal — Duvha 400 kV
line in early 2015, which was successful.
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1. Executive Summary

With the construction of the new Kusile access road between the existing N12 and D686
roads, the Apollo- Kendal 400 kV line 1 was renamed to the Kusile — Zeus 400 kV line. It was
found that the vertical clearances of the Kusile — Zeus 400 kV line, between towers 39 and 40,
did not satisfy the 12m requirement stipulated for roads which will be used for heavy/ abnormal
loads. The normal OSHACT requirement for 400 kV lines over major roads is 9.3m, under full
load of the line, but since this road is an access road to Kusile and alternative route for the
other industries in the area, a 12m vertical clearance is requested which will be used for heavy/
abnormal loads.

In order to achieve the desired 12m clearance at full load of the line, a new 518H tower of
conductor attachment height of 26m will be installed to replace tower 39. The new tower will
be placed 30m away from the existing tower 39, towards tower 40.

By installing this new 518H tower, we raise the clearance above the 12m level.

Existing triple Dinosaur conductor and existing 2x19/2.65 earthwire will be maintained. No new
joints or conductor will be required.

The new tower will be equipped with new phase and earthwire hardware and new glass
insulators.

The existing tower 39, will be removed in stages as the new 518H (new 39) will be erected.
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1.1.1 Abbreviations

LES Line Engineering Services

SOwW Scope of Work

CAH Conductor Attachment Height
2. Document Content

2.1 Scope of work

In order to rectify the under clearance, on the Kusile — Zeus 400 kV line between towers 39
and 40, itis recommended to install a new 518H tower of CAH of 26m, 30m away from existing
tower 39 towards 40. The existing tower 39 should be removed. This addition of a new higher
suspension tower will pick up the conductor to above 12m clearance over the road at full load.

Table 2.1 lists the basic scope of work developed by LES but will be discussed with the
appointed contractor for acceptance and changes that will be required by them to execute the
work safely.

It noted that the foundations for the tower has been completed. The scope of work will
therefore focus on the work above ground level, tower assembling, erection and dressing as
well as conductor stringing and regulating. LES recommends that the installed foundations be
checked, to ensure that all specifications are met according to the accepted design drawings
and TRMSCAAC 6.0.
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Table 2-1 — Summarised scope of work

ltem
no Basic description of steps to follow (not limited to these).
1 Site establishment by contractor
2 Foundation checks to be complete and sent through to LES for acceptance
3 Build tower up to safe level depending on the clearances (waist level)
4 Pre-assembly new tower in sections near new position.
5 Get outage on line
Install mitigation between road and new tower on tower 40 side, to prevent conductor and
6 earthwards from touching the road.
Place conductor and earthwires of existing tower 39 in running blocks. May require placing
7 existing towers 38 and 37 in running blocks as well.
8 Build new tower 39 in sections around phase and earthwires.
9 Attach phase and earthwires to new tower 39 with running blocks
10 Dismantle old tower 39 in sections.
Regulate and clamp in phases and earthwires on new tower 39. Remove running blocks from
11 other towers.
NOTE:

1. Care must be taken by the contractor to safeguard all free issue materials and tower
steelwork, as the area can be prone to theft.

2. Eskom will provide the contractor with method statements for the construction work, which
must be used to develop their specific project method statements for the activities they will be
executing.

3. Contractor is to adhere to specific steps stipulated in their method statements when doing
activities like clamping in of the conductors, etc, to avoid any fatalities.

Revision Date Page

LES1794 2 July 2023 Page 7 of 25




Report

@Gskom Kusile — Zeus 400 kV - T39 line lift - due to o
the new Kusile access road Transmission

2.1.1 Details of existing tower 39

Existing tower 39 is a self- supporting suspension tower 512 series. This tower will be removed
after the new tower is installed.

Figure 2.1 - Picture of the existing tower 39 Figure 2.2 -Picture of the tower 40
remains

2.1.2 Basic drawing of the existing and new layout

The diagrams below show the existing layout and new layout of the spans between towers 39
and 40.

Figure 2.3- Current layout
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Figure 2.4 — Projected layout after the new tower

2.1.3 New profile and tower positions

The profile below is indicative of the lines previous name, Apollo — Kendal 400 kV as well as
the new tower positions. The line is now named the Kusile — Zeus 400 kV line. Tower 225,

and tower 226 on the Apollo — Kendal 400 kV line is tower 39 and tower 40 on the Kusile -
Zeus 400 kV line.
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Figure 2.5 - Profile of new solution
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Staking Table

. . Centerline £ TIMZ Ahead Line re ns-..-erse Struct.
Structure Station ¥ Easting | ¥ Northing . Antis Structure ) i Tower
. . . Elevation Elevation Span Angle Structure Description Height
NMumber (mi) (m) (m) X . . Azimuth Mame MNumber
[m} {m} {rm) (deg) . (m}
(deg)
10 3238482 | -10276.4 | -2374002 1518 558 li] 337.347 o 264 8136 | 518h 4ter.260 | 518H Self Supporting tower | 32.14 AP-KE 225

214

Figure 23.6 New proposed Tower positions.

Free issue material

Eskom will provide the contractor with all new hardware for the new 518H structure. The
existing 3x Dinosaur and 2x 19/2.65 earthwire will remain. New glass discs will also be

supplied.
No Item description Quantity
1 V-assembly for triple Dinosaur configuration 3
2 Suspension Earthwire assemblies for 19/2.65 2
3 210kN standard glass discs 140.
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3. Details for 518H foundations

For the new tower, it is recommended that standard pad and chimney foundations be utilised.
Eskom will supply the contractor with standard designs for this tower, which the contractor can
use or design new foundations. Basic details for this tower loading are depicted below, to
which the foundation designer must apply additional factors to increase the strength and
performance of the foundations.

SELF-SUPPORTING TOWERS (ALL
LOADS IN kN)

TOWER TYPE

518H

COMPRESSION
C=754
X =30
Y=25

UPLIFT
U =592

4. Conclusions

In order to maintain within the required statutory clearances for road crossings, the span
between towers 39 and 40 on the Kusile — Zeus 400 kV line will be lifted. A new 518H tower
will replace the existing tower 39, on the Kusile — Zeus 400 kV line. It is recommended to
increase the clearance to minimum 12 m at full load. This current recommendation is based
on a similar exercise done on the Kendal — Duvha 400 kV line which runs parallel to the Kusile
— Zeus 400 kV line. This was executed successfully in early 2015.
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5.1 Hardware Drawings
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Notes \ /
* 1. For details of stub see dwg no, 160B/TD/GEN/518H/2-04 s | ’ D
i i 2. Foundation design according to TRMSCAAC 1 Rev 5.2.
Side Elevation 3. Concrete Charateristic strength @ 28 day = 25 MPa. ower Centre Peg
4. Rebar 'Y' = high tensile - fy = 450 MPa. PR
5. Rebar 'R’ = mild steel - fy =250 MPa. - S
6. Rebar shall conform lo SABS 86 and 920. P ~N O -
7. Minimum concrete cover to Reinforcement: S
- Columns & Top of Pile Cap = 50mm (@) %)
,'% [L - Sides & Bottom of Pile Cap = 76mm > @) O g
1242 - 02b @ 210cic 8. Anchors use Pro-Struct 531-MCI Five Star Grout, as supplied by o o
bl —'7,, & fop + G Bot Stonecor (or suitable approved grout). Min Strength 35MPa - £
| Use as Supplier Instructions. .
| ! 9. For details of Earthing see dwg no. 1608/TD/GEN/EARTH/5-02 Foundation Layout
mf’ms] TRANS-DESIGN cc I [7 [ cwent | ESKOM
g | | cemers P Commo e GO Profect ——
& of fower r-lﬂ-is|m e Tone | oot s olest 400kV Apollo - Kendal Line Lift |_|
Name )
| 0% . 2 @ 2100k e Date
| . - ._51/5 za@ Drawn| 10/10/16] KL Tower Type 518H
Check|10/10/16| R.J.P
I | + Design| 10/10/16] R.LP 100mm @ Soft Rock Anchor
Plan View _ This drawing was produicad | Drawing Ne. 1
1_| Column Rebar Revised KL _[10/16|py Trans-Design cc. Drawing
1] First Issue KL _[10118| may not be used, copied or 1608”D."GEN[518H/1 -05
Rev. | Description By | Date |re-produced without consent, Rev No.
1 I 2 3 4 : 5 5] 7 [ 8
Revision Date Page
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Report

E k Kusile — Zeus T39 line lift —due to the new Kusile Access L
S Ol“ road. Transmission

H 2 3 4 | 5 I [5]
Deformed Reinforcing Bars for Foundation (per L_eg)
Design Data Foundation Loads - Factored MK | Dia. | Qty | Length Shape
Soil Frustrum - 0° - 540K 34
Scil Density - 10kyme Cg"l"p'ess"’" B cesokn| | 01 [v1s| 8 | 2300 4]2 =5
=5 Permissable Soil Bearing Press, - S0kPa Trans. Shear - 30.0kN = 50|
22 12R10- 02 ?::L’;‘:L“Jﬂ“’:sg““’e T ok | lLengit Shear - 24.0kN| | 02 |R10| 12 | 1300 =
23 o @ 195¢c/c 400 |
~8 3 Concrete Compressive S(renglh - 25MPa Volumes and Weights - per Leg 20|
L : e Reinforcing Stress - High 450MPa Vo Excavation —oms| | 03 | Y12 120 | sooo e a—
- - i - 55.70m oesvwe
N.G.L Reinforcing Stress - Mild 250MPa Vol - e T e S8 &3
500 kg's - Reinforcing - 640.41kg 04 | R10| 38 800 190\&
| T 12R10-02_ [ jml—w
- 8Y16 - 01 {l E.S. 05 | Y12 | 14 | 2500 2502 b
2 g &0
g 7 —x 06 | v10| 3 4700 g D
=1 7Y12-05 o =2 1100
S @ 1a50c bt . 36R10- 04 @ 10000/ 25 Swb 2| 5 | 1000 20|
A - 30Y12 - 03 @ 170c/c Ext | 97 12 1 J000
g | / s . ]
oo — EI2
w © —_— ——
| = ehoetgmtmscece] — Stub Extension | ACC EP-ED’\
Side Elevation J0¥12 - 03 @ 170cke 2
Side Elevation i 1L /581 Y
ATANCE B CSROM DOES NOT
THE G Nn-:\.,
v 5150 500 R T T Uy OF
1975 1200 e ﬁ Jies . MENEIONS A DETALS.
~8Y16 - 01

F—SY‘IO OEE 255cic

f ‘ 3 Line Direction
] > 12R10-02
| 2
2la .
2 gle Section Through Column
= i glg
@&
f \ als Notes Tower Centre Peg
‘ | jadia) 1. For details of a stub see dwg no. 1608/ TD/GEN/S18H/2-03
T =7 F{" 2. Foundation design according to TRMSCAAC1T Rev 5.2
bt 3. Concrele Charaleristic strength @ 28 day = 26 MPa.
o o 4. Rebar "Y' = high tensile - fy = 450 MPa.
ag o I | ! 5. Rebar 'R’ = mild steel - fy =250 MPa
o+ 6. Rebar shall conform to SABS 86 and 920.
Y12 - 05 7. Cover to Reinforcement:
|~ I — ~@ 185¢c/c 75mm for Sides & Bottom of Pad .
| Y12 - 05 = 50mm for Columns & Top of Pad Foundation Layout
X @ 1850#c 8. For details of Earthing see dwg no.1608/ TD/GEN/EARTH/S-01
TRANS, TRANS-DESIGN cc ~OL  Client | ESKOM B
€], Emme G2 Pre<t 400kV Apollo - Kendal Line Lift
@ | 30Y12 - 03 @ 170c/c Top | : 5 et e e csamems e Eflhas P
= ' 30Y12-03 @ 170c/c Bot 1 Date e e
Drawr{ 10/10/16] KL Tower Type 518H
Check|10/10/16| _R.JL.P . .
! Design[10/10/16] _R.J.P Pad Foundation - Soil Type 4
! = This drawing was produced Drawing No.
Pl Vi 1 Column Rebar Revised KL _|10/18}by Trans-Design cc. Drawing| ‘1
an View 0| First Issue KL _[10/16] may not be used, copied or 1608/TD/GEN/518H/1-04
Rev. | Description By | Date re-produced without consent Rev No.
2 I 3 4 [ 5 6 I 7 I 8
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road.
i 2 3 4 I 5 \ 6 8
- - T Desformed Reinforcing Bars for Foundation (per Leg)
Volumes and Weights - per Leg Foundation Loads - Factored Mk | Dia. | Qty | Length Shape
Vol - Excavation - 0,34m3| |Compression 754.0kN 34
Vol - Concrete - 1.15me| | Uplift soz.okn| | 01 | Y251 6 | 3100 2500
kg's - Reinforcing 155.46kg| Trans. Shear 30.0kN 7 (-3 = 38
Longit. Shear 24.0kN| | D2a 10 | 2100 8 550
ya -
5
£|8 Desion Data 02b %% 12 | 1900 8 =50 s
2 2 12R10 - 04 Rock Frustrum - 45° =
Hlo Max, Allowable Skin Friction - 350kPa 03 | vis| 8 | 2350 \ 34
hs Max, Allowable Lateral Bearing Stub 2175
Pressure on Cap - 500kPa Ext. alj 60
- L Soll Density - 20kMfm? “| 04 [R10| 13 | 1900 g 5
N Concrete Density - 29kN/m?
A /\\ <\\ Concrete Compressive Strength - 25MPa
Reinforcing Stress - High - 450MPa
Reinforcing Stress - Mild - 250MPa
=/ I S
3
- 5}6 - 02a -
o ‘@210
= Anchor rebar
Debond rebar in Anchor
o Anchors Layout Cast Pro Struct 100mm above rock &
£« “W - 531-MCI Grout 300mm Intoe rock.
eeq "t - 100mm into cap ook
= Cl
21c{-,c2fjl 6y ¥ oz R Line Direction
@ 210cle . ©
Dela\l A M I®)
g 0 g
3 —~—100 mm Dia. &)
~1¥25-01 Notes AN e
1. For details of stub see dwg no. 1608/TD/GEN/518H/2-04 ~ <
2. Foundation design according to TRMSCAAC 1 Rev 5.2, \
3. Concrete Charateristic strength @ 28 day = 25 MPa. Tower Centre Peg
Slde Elevatlon 4. Rebar Y" = high lensile - fy = 450 MPa. yd
5. Rebar 'R' = mild steel - fy =250 MPa. 4 bl
6. Rebar shall conform to SABS 86 and 920 o~ N
7. Minimum concrete cover to Reinforcement:
- Columns & Top of Pile Cap = 50mm (@) /®
T 1000 ’f - Sides & Bottom of Pile Cap = 76mm > Q
12Y; 02b @ 210ck 8. Anchors use Pro-Struct 531-MCI Five Star Grout, as supplied by
_— S T/‘{ 6 Bﬂ('@ ° Stonecor (or suitable approved grout). Min Strength 35MPa - @)
F + Use as Supplier Instructions. dation L
- 9. For details of Earthing see dwg no. 1608/TD/GEN/EARTH/5-02 Foundation Layout
TRANS-DESIGN cc L Client | ESKOM
3 Comsitig Engloeers -
. ransmisson ). Project: . R
8 |-~ Conye ea (t%m ECl i (€ 1° 400KV Apolio - Kendal Line Lift | |
Name
10Y/(2 - 02a @ 210c/c Drawn/ 10/10/16]  K.L Tower Type 518H
5 Top + 5 Bot Check[10/10/16] R.JP__|
Deslgn|10/10/16] R.J.P 100mm @ Hard Rock Anchor
. This drawing was produced | Drawing No.
Plan View 7 [ Column Rebar Revised KL [03/17]by Trans-Design cc. Drawing| 9 1
0_1 First Issue KL [10/16| may not be used, copied or | 1508/TD/GEN/518H/1-06
Rev. | Description By | Date Jre-produced without consent,| Rev No.
1 I 2 I 3 4 5 [5] [ 7 I 8
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6.2

Accepted concrete mix

FEREH b=k T
’ RELIEVE THE CON: !
f"Sam —— ——- w0 RESPONSIBILITY FGR THE ADEQUACY OF )
CONCRETE MIX DESIGN DESIGN, DIMENSIONS AND DETALS. —_—
b3 ST T senaes
B T | SRS : [ 1
AGGREGATE PROPERTIES AGGREGATE PROPERTIES CONTINUED
SPE AN STE C00E TYPE AND SOURCE £ | 2 3 ¢ | § A8 ETRANERS
' QéamSooe | 02500 Testoewater Feishe T X = - - - COFORSTOASTH O Yoo )
: T2wmSore | 3000 Zeenoewtier Fosie waczen | 20 wm 285 u ¢ e =
3 Bt |SHRQE Sent i Al sotawden 31 0 [ 0 0 0 =3 0
‘ CnsterSod | sz320 Zestosete Feshe ecawzen 2| 1 8 0 0 0 |
s 9 ] o CEHENT PROPERTES [ a0 [owwid
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e E) = ) [
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s 2 | woos | wers | woow | s | om sy i B
ws | soos [ vooos | ook | mess | oo 0 «
€ A | ses [ woos [ woow [ oo | oo a5 = -
v ue | ssox [ wooow | woow | seew | of (3] . =
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Kusile — Zeus T39 line lift — due to the new Kusile Access

road.

KUSILE

quisiily enuantity squickly

Cement Blend: 70/30 %

® Eskom

Stone Size: 19 mm

Concrete Class: 35 MPa

Slump: 120 mm

Use: PUMP

QUANTITIES PER m®
MATERIAL WEIGHT (Kg)

WATER (It) 189 ]

OPC CEM 152.5 ex PPC 294
|DURA POZZ ex ASH RESOURCES 126

19mm Quartzite-ex-Afrimat—-————@———f—————
. 26.5mm Dolerite ex B&E 0

19mm Dolerite ex B&E 1050

13mm Dolerite ex B&E 0

Washed River Sand ex Honingkranz 850

Washed River Sand ex Cluver , 0

Crusher Sand ex Afrimat 0

Optima 100 ex Chryso (ml) 0

OMEGA 136 ex Chryso (ml) .. 2100

Revision Date 20/03/2013
Revision Number 1

49353P

Designed by: Jacques Smith

Designed date: 20/03/2013

CEMENT / WATER RATIO : 2,22
WATER / CEMENT RATIO : 0,45
QUOTATION OFFICE UPLOADED
By:
On:
Signed:
PLANT UPLOADED
m,ﬁ:, o
On:
Signed:
CUBE RESULTS
7 DAY 28 DAY N
33,18 Mpa | 48,61 Mpa

DO MTHmU
/b»\ w\ 9% 2o/}

>Oomv._.>20m BY TSRO DOES NOT
RELIEVE THE CONTRACTOR SUPPLIER OF
RESPONSIBILITY FOR THE ADEQUACY OF
DESIGN. DIMENSIONS AND DETAILS.
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6.3 Concession request

FORM

EEN GOL/SHEQ/FRM/7

CONCESSION REQUEST

GEN
OVERHEAD LINES
, Page 1 of 2
TO (CUSTOMER): Eskom Transmission | EMAIL/FAX No:
ATT.: Emmanuel Dlamini YOUR REF: Apollo-Kendal Line Lift
FROM: Renier Van Coller DESIGNATION: Managing Director
DATE: 30 March 2017 OUR REF: APLKND.Conl

PART “ A” — To be completed by GEN OVERHEAD LINES

1. Request No.: | 1 2.Date raised: 30/03/17 3.0RIGINATOR: R van
4.Position: Managing Director 5.Signature:

6. DESCRIPTION OF CONCESSION REQUESTED: Approval of submitted concrete mix esigns,

6.1. LIST Attached:@’ Yes (1 No .y
7. Reason/Justification for Concession Request:

concrete

Supplier in area can not conform to Eskom Transmission line Specifications, but all mix designs are approved and used on
construction of Kusile power station, and suppliers are not adaptable to change their mix designs for 15cubic meters of

ler

: 7
8. REVIEWER: ' l 9. Position: [ 10. Signature: , ®
11. AFFECTED ITEN] Proc{®  Prod{lt Material [] Desigly” Specification[] Dr Wing
Other
12. Affected COST: 13. Affected TIME:
12.1 Increase Decrease Unchangcclﬂ/ 13.1 Increase Decrease Unchanged
Amount.....”.!.:, = Amount........ D U =

14. Affected Factors: CA Approval QA/QTH Cuntractq‘j Functi~p Performan
Interchangeabilit Appearance Strength Code complianc Safet; Item Lj
nterchang y 0O ppearan O g 0 p fﬂ/ h E?

lntegTity/Reliabi][j
Others None
=3 (]

15. Documents affected by Request

Ref. No. | Title I Section [ Rev.No. | Date

16. Request submitted to

Customer | [ For Attention | [ Department | [ Date |

PART “B” — To be completed by CUSTOMER’s Representative

1. Name of Receiving 2. Department: 3. Position: 4.Signature: 5. Date:
REVIEWER: ) i |
SHAKZR. fOAD 41273 PLE-l&es Civ/ Engineer Vie 2/ o3/ 2

6.Condition for Concession ACCEPTANCE:

7 Aays  afce, pouring «f Cfoncrefe ofue 4o Aish €l =4

ﬂ\w/fcr/"\,}/r%r'hz.mr/; fAAaS7 emaa [« /]’/“‘e I Qa0 7T

Q)‘-\?(C" 7~

7.Reason for Concession REJECTION: B )

Revision Date

LES1794 2 June 2023
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® Eskom

Stub details - 518H Soil Type 3

6.4

P —

o coumtcsTs T 4 .

150MIN_— SSOMAX ,, 100

25:‘:!\-'[:

ZEA9.E05 0T

\\Hlav L1200120x1 21 206

3/ 4HOLES01TS

\0
\7/.

GENERAL NOTES:

m HOLES FUR #12mm 20T

im HOLES FOit 81 BOUTS

m HILES FO? 82k BOLTS

m HOLES FUR #16mm STEP BILTS
(QUANTITY OF STEEL AS PER OME STUB

OKLY

MEMBER
PP
T T e
. 2
FASTENERS (GRADE 6.8)
o

ACCEPTED

\%{5 /022017

SELP SUPORTING TOWER: TYPE “5i8 0"
SOIL TYPE 3
STUB DETALL

jore 25" [ Ewii [

A

0.69/516H-13 4

I w " I 1

- I " =M
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® Eskom

Stub details - 518H Soil Type 1 and 2

6.5

[r>

3200 V.
3I61.052 if

\:d _._3.:9:_1‘38._
\02/ Juouesers

A

GENERAL NOTES:

+
@
1

ONLY

- #135mm HILES FIR #1imm 3075
in HILES FUR #1ke BOTS
m HOLES FUR! 92 GOLTS
'm HILES FUR #16mm STEF EOLTS
QUANTITY OF STEEL AS PER OME STUE

e waor
o i
0 7
o T
FASTENERS (GRADE 6.8)
BOLTS HUTS
ot [ oweor |, o
o — m ) —
stemus sEmouns | eacows
T ol a faw [ 3 o]
L
:_.nﬂqu o

SOIL TYPE 1 AND 2
STUB DTAL

0.68/5188-T142

T _..n. N

"._a

] I 16

AL
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