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Transnet Capital Projects
TRANSNET LTD  (TRADING AS TRANSNET CAPITAL PROJECTS) : REG. NO. 1990/000900/06

       TABLE BAY BUILDING, TYGERBERG PARK,

       163 UYS KRIGE DRIVE, PLATTEKLOOF, TEL: 021 940 1999

       8001 FAX: 086 677 2455

SCHEDULE:

LEGEND DESCRIPTION

BRAZED JOINTS TO BE OXY-ACETYLENE BRAZED USING 3 mm SILBRALLOY
BRAZING RODS. NO CRIMPING ALLOWED, UNLESS OTHERWISE SPECIFIED.

200 mm Ø HOLES TO BE DRILLED 2 m DEEP.  20 mm Ø COPPER
ELECTRODES BACKFILLED WITH BENTONITE SLURRY MIXTURE.  TAILS OF ELECTRODES
TO BE BRAZED TO MAIN EARTH GRID.

EARTH TAILS Diameter 20 mm Rod & 3 mm x 50 mm FLAT COPPER STRAPS.

EB1
BALL JOINT FOR PORTABLE EARTH ON STEELWORK.
SEE D-DT-6081 FOR DETAILS OF BALL JOINT.

2 m EARTH SPIKES BRAZED TO THE EARTH MAT.

MAIN EARTH GRID IS 20 mm Ø ROUND COPPER 600 mm BELOW GROUND LEVEL.

("EB1") DENOTES NUMBER TO BE EMBOSSED
ON TAG).

DESCRIPTION ESTIMATED QUANTITIES

1. MAIN EARTH MAT:
Dia. 20 mm ANNEALED COPPER ROD.

2. EARTH TAILS:

20 mm Diamter Rods & 50 X 3 mm FLAT COPPER STRAP  (ea)                          650

Number of Grid Conductors    Length(m)    Diameter (m)

3. Grounding System Data:

Number of Rods                                                                                                      10

7857.1 m

YSTERVARK & NEW MAIN INTAKE SUBSTATION
EARTHING QUANTITIES

0 1 0 JV

W. Kekana

20000215

S. Hamisi

S. Hamisi

W. Kekana

W. Kekana

6

'20   02  20

'20-02-20WKSHSH00 ISSUED FOR CONSTRUCTION 

'20-02-20WKSHSH01 ISSUED FOR CONSTRUCTION:

· QUANTITIES UPDATED.

· NOTES CORRECTED AND ADDED.

Length (m)                                                                                                               2

Diameter (m)                                                                                                           0.02

4. Grid Conductors

25                                             146.2            0.02
2                                               143               0.02

30                                             119.6            0.02
2                                               116.4            0.02

4                                                   2.3            0.02

6. Extent of Grounding System                                                                                   17 485.5 m

7. Surface Layer Thickness                                                                                        15 cm

8. Volume of Insulating Layer                                                                                      2622.83 m

9. Wet Resistivity of Insulating Surface Layer                                                             3000 Ohm.meter

2

3

UNIT 13, MIDWAY INDUSTRIAL
PARK
C/O SAMRAND AVENUE &

COQUI FRANCOLIN STREET
KOSMOSDAL
CENTURION, 0157
TEL: +27 (0) 11 312 5551

FAX: +27 (0) 86 233 8051

THENGA HOLDINGS,
NELLMAPIUS DR, IRENE,
CENTURION, 0062
TEL: +27(0)12 000 0630

FAX: +27(0)12 000 0629

'20   02  20

'20   02  20

'20   02  20

'20   04  06

1                                                 13               0.02
1                                                 15               0.02

1                                                   5.1            0.02
2                                                 10               0.02

1                                                    8              0.02
1                                                   20             0.02

1                                                     5             0.02

1. EARTHGRID SIZE SHALL BE 20MM DIAMETER ANNEALED COPPER RODS.

2. FOR STANDARD EARTHING NOTES AND REQUIREMENTS, SEE DRAWING D-DT-5240 LATEST REVISION.

SPECIFICATION MENTIONS CRIMPING, BUT NO CRIMPING IS ALLOWED.  ALL JOINTS TO BE  BRAZED USING 3MM

SILBRALLOY BRAZING RODS.

3. ESKOM SECURITY FENCE EARTHING AT INTERVALS NOT EXCEEDING 20 m.

4. REINFORCING MESH OF THE CONTROL BUILDING WILL BE BONDED TO THE MAIN EARTH MAT ON ONE SIDE

ONLY. EARTH STRAPS (3 mm THICK x 50 mm WIDE FLAT COPPER) TO BE BRAZED ONTO THE REINFORCING MESH

CONNECTING THE EARTH MAT TO THE MESH. BRAZED JOINTS TO BE TREATED WITH BITUMEN PAINT, APPLIED IN

THREE LAYERS.

5. ALL EARTH STRAPS WILL BE CONCEALED WITHIN THE FOUNDATIONS AS DETAILED ON THE FOUNDATION

DRAWINGS.

6. YARD STONING TO BE LAID 1200 mm OUTSIDE THE OUTER PERIMETER OF THE EXTERNAL FENCE

7. EARTHTAILS FROM THE MAIN EARTH TO THE FOUNDATION SHALL BE 20MM DIA. ROD. EQUIPMENT EARTHS TO

BE 4 x (3 mm THICK x 50 mm WIDE) FLAT COPPER STRAPS TO BE BRAZED TO THE 20MM DIA. ROD INSIDE THE

FOUNDATION.

7. EARTHING TAILS OF ISOLATORS TO BE CONNECTED TO THE FLEXIBLE HANDLE OF THE ISOLATOR OPERATING

HANDLE.

8. EXTEND EARTH MAT TO 1000 mm OUTSIDE SUBSTATION FENCE.

9. SUBSTATION EARTH AND TERMINAL EARTH SHALL BE CONNECTED TO ONE ANOTHER BY MEANS OF 1 X 20 mm

10. RELEVANT DESIGN REPORT FOR THIS EARTHGRID IS DOCUMENT NO. : 1924701.E004-RPT-0048 04

12. COPPER JOINTS SHALL BE 2 X L-BRACKETS PER JOINTS, AS PER SHEET D-DT5240 SHEET 2 LATEST REVISION.

CROSS JOINTS SHALL BE TYPE A AND T-JOINTS SHALL BE TYPE C1

13. WHERE ELECTRODE CROSSES UNDERGROUND SERVICES, IT SHALL BE 200MM AWAY (ABOVE OR BELOW THE

SERVICES. (INDICATED IN THE LATEST  REVISION OF METHOD STATEMENT 1924701.E004-MS-0050)

'20-02-20WKSHSH02 DEVIATE ELECTRODE FROM MANHOLES & OIL DAM

'20-03-04WKSHSH03 EARTHTAILS AND NOTES UPDATED

CONSTRUCTION NOTES

'20-03-05WKSHSH04 DEVIATE ELECTRODE FROM STORMWATER PIPES

5. Interconnection / Bonding Notes                                                                             882

'20-03-12WKSHSH05 LINE WEIGHT CHANGED & NOTES ADDED

OIL DAM AND STORMWATER PIPES LOCALITIES WHERE CLASHES WITH THE ELECTRODE EXISTS. ELECTRODES DEVIATED
200mm BELOW THE PIPES WHERE CLASHES  EXISTS. CDEGS SIMULATIONS RESULTS RENDERED THE EARTHMAT SAFE FOR
THESE CONSIDERATIONS

'20-04-06WKSHSH06 EARTHTAILS AND NOTES UPDATED
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 EARTH GRID LAYOUT
500mm

EXOTHERMICALLY

WELDED TO RAIL TRACK

EXOTHERMICALLY WELDED

TO EARTH GRID

1500mm, 57kg RAIL SECTION

SACRIFICIAL EARTH ANODE

20mm Ø ANNEALED BARE
SOLID COPPER RODS

THREE THICK LAYERS OF BITUMEN TO

BE APPLIED AFTER EXOTHERMIC

WELDING (AT ALL WELDING POINTS)

THREE THICK LAYERS OF

BITUMEN TO BE APPLIED

AFTER EXOTHERMIC WELDING

(AT ALL WELDING POINTS)

500mm

1500mm, 57kg RAIL SECTION

SACRIFICIAL EARTH ANODE

20mm Ø ANNEALED
BARE SOLID COPPER

RODS

SEA STRING ONLY

CONNECTED AT ONE END

TO EARTH GRID
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Transnet Capital Projects
TRANSNET LTD  (TRADING AS TRANSNET CAPITAL PROJECTS) : REG. NO. 1990/000900/06

       TABLE BAY BUILDING, TYGERBERG PARK,

       163 UYS KRIGE DRIVE, PLATTEKLOOF, TEL: 021 940 1999

       8001 FAX: 086 677 2455

A0

DATE

SCALE :

SIGNATURE

NAME

REG. NUMBER

NTS

L.A. Mahole

20100179

PORT OF SALDANHA

5

SUBSTATION M - EARTH GRID LAYOUT
SCALE : NTS

SUBSTATION M - TYPICAL LONG SECTION OF

EARTH GRID LAYOUT (SECTION A-A)
SCALE : NTS

'21

SACRIFICIAL EARTH ANODE INSTALLATION DETAIL - ISOMETRIC VIEW
SCALE : NTS

09 08

LEGEND DESCRIPTION

EXORTHERMIC WELDED JOINTS.

200 mm Ø HOLES TO BE DRILLED 2.4 m DEEP.  20 mm Ø COPPER
ELECTRODES BACKFILLED WITH BENTONITE SLURRY MIXTURE.  TAILS OF ELECTRODES
TO BE EXORTHERMIC WELDED TO MAIN EARTH GRID.

2.4 m EARTH RODS EXORTHERMIC WELDED TO THE EARTH MAT.

MAIN EARTH GRID IS 20 mm Ø ROUND COPPER

DESCRIPTION ESTIMATED QUANTITIES

1. MAIN EARTH MAT:
Dia. 20 mm ANNEALED COPPER ROD.

2. EARTH TAILS:

20 mm Diamter Rods & 50 X 3 mm FLAT COPPER STRAP  (ea)                          To be Quantified on site

Number of Grid Conductors    Length(m)    Diameter (m)

3. Grounding System Data:

Number of Vertical Rods                                                                                           11

1047 m

SUBSTATION M
EARTHING QUANTITIES

Length (m)                                                                                                                 2.4

Diameter (m)                                                                                                             0.02

4. Grid Conductors

23                                                  18            0.02
6                                                    41            0.02

1                                                      3            0.02
2                                                    10            0.02

6                                                    47.3         0.02

6. Extent of Grounding System                                                                                   799 m

7. Surface Layer Thickness                                                                                         15 cm

8. Volume of Insulating Layer                                                                                      137.3 m

9. Wet Resistivity of Insulating Surface Layer                                                             3000 Ohm.meter

2

3

1                                                      5            0.02
1                                                      2            0.02

5. Interconnection / Bonding Notes                                                                            250

SACRIFICIAL EARTH ANODE : 1500mm, 57kg RAIL TRACK

1. DO NOT SCALE DRAWING - ONLY DIMENSIONS SHOWN TO BE USED.

2. THE CONTRACTOR SHALL VERIFY ALL CONDITIONS, DIMENSIONS AND LEVELS ON THE

SITE AND NOTIFY THE NEC SUPERVISOR OF ANY VARIATIONS BEFORE CONSTRUCTION.

3. THE MAIN EARTH GRID SHALL BE BURIED AT LEAST 600mm BELOW FINISHED GROUND

LEVEL. WHERE PASSING UNDER FOUNDATIONS, CABLE TRENCHES, SLEEVES / OR

DRAINS, THE EARTH GRID SHALL BE LAID 50mm BELOW THE RESPECTIVE

INFRASTRUCTURE, UNLESS OTHERWISE SHOWN.

4. THE ENTIRE EARTH GRID AND ASSOCIATED EARTH SYSTEM SHALL ONLY BE

EXOTHERMICALLY WELDED AT ALL JOINTS, INTERSECTIONS AND TERMINATIONS, ETC.,

UNLESS SPECIFIED OTHERWISE. ALL WELDS SHALL BE OF SUCH A QUANTITY AS TO

PREVENT ANY GALVANIC CORROSION INTERACTION

5. WHERE THE EARTH GRID IS NOT DIMENSIONED, IT IS TO BE PLACED 120mm AWAY FROM THE

FOUNDATIONS.

6. ALL SPECIFIC EARTHING REQUIREMENTS SHALL BE AS CONTAINED IN THE EARTHING & LIGHTNING

PROTECTION SYSTEM ARRANGEMENT DETAIL DRAWING(S) AND TECHNICAL SPECIFICATIONS.

7. THE EMPLOYER SHALL WITNESS & INSPECT ALL INSTALLED EARTHING & LIGHTNING PROTECTION

SYSTEM EQUIPMENT.

8. NO EARTHING & LIGHTNING PROTECTION SYSTEM EQUIPMENT SHALL BE COVERED BEFORE

APPROVAL FROM THE EMPLOYER HAS BEEN FURNISHED.

CONDITIONS.

10. FGL = FINAL GROUND LEVEL

11. RELEVANT DESIGN REPORT FOR THIS EARTHGRID IS DOCUMENT NO. : 1924701.E004-RPT-0048 04

UNIT 13, MIDWAY INDUSTRIAL
PARK
C/O SAMRAND AVENUE &
COQUI FRANCOLIN STREET
KOSMOSDAL
CENTURION, 0157
TEL: +27 (0) 11 312 5551

FAX: +27 (0) 86 233 8051

THENGA HOLDINGS,
NELLMAPIUS DR, IRENE,
CENTURION, 0062
TEL: +27(0)12 000 0630

FAX: +27(0)12 000 0629

'20-07-10WKSHSH00 ISSUED FOR CONSTRUCTION 

. . .

. . .

. . ..

.

.

. . ..

'20-07-29WKMTSH01 VERIFY DIMENSIONS & CORRECT SPELLING 

S

E  A

'20-09-25WKMTSH02 INCLUDE REFERENCED DOCUMENTS

SANS 1063 Earth rods, couplers and connections 

SANS 10089:2017   Electrical Installations and Earthing in Hazardous Areas

SANS 10313:2018 Protection against lightning - Physical damage to structures and life hazard

SANS 62305-1:2011 Protection against lightning - ALL Parts

1924701-2-300-E-SP-0008 Technical Specification Tippler 3 Bulk Power Supply-LV Installations (Latest Revision) 

1924701.E004-RPT-0064 Detailed Earth Electrode Design of Substation M (Latest Revision)

'20-11-23WKMTSH03 CORRECTED DIMENSIONS OUTSIDE THE BUILDING

'21-08-23LAMLAMGP04 REMOVED 2 EARTHMAT LINES ON TOP

'21-09-08LAMLAMGP05 LENGTH OF EARTH RODS AMENDED TO 2.4 m

Please sort out these dimensions
or scales.  These lines lengths
are of similar length in
appearance however the 565mm
is in reality almost half 1115mm.

This is the correct
depth as per the
report - 1570mm.

See comment on
to the left.
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SUBSTATION LOCAL TRANSFORMER
1 MVA  OCTS
11 kV / 0.4 kV
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LEGEND:

THREE POSITION SWITCH

CIRCUIT BREAKER

DYN11 DRY TYPE TRANSFORMER

ABBREVIATIONS:
BB BUSBAR

Cu COPPER

FUTURE

CABLE TERMINATION

TRFR TRANSFORMER

BUSBAR

T3 TIPPLER 3

TFR TRANSNET FREIGHT RAIL

SWA STEEL WIRE ARMOURED

NOTES:

1. SEE SPECIFICATIONS FOR  TERMINATIONS OF
    SWITCHGEAR.

2. SEE SPECIFICATIONS FOR CABLE PLUGS AND
    TERMINATIONS FOR TRANSFORMER ENCLOSURE
    BOXES.

3. ALL POWER CABLES INTERNAL TO THE SUBSTATION
    TO BE UNARMOURED.

4. ALL POWER CABLES EXTERNAL TO THE SUBSTATION
    TO BE ARMOURED.

'21 11

00 '18-03-15BSDAGBISSUED FOR CONSTRUCTION  

XLPE CROSS-LINKED POLYETHYLENE

OCTS OFF-CIRCUIT TAP SWITCH

01 '18-06-06CPDAGB

ISSUED FOR CONSTRUCTION:
· HOLD POINT ADDED.
· REMOVED 3.3 kV VT FROM FEEDER.
· QUANTITY CHANGED.
· NOTES REMOVED AND UPDATED.
· UPDATED CONDUCTOR SIZE.

'21 11
'21 11
'21 11

'21 11

30

CP
JW

02 02

02 '21-11-30CPJWDD
ISSUED FOR CONSTRUCTION:
· TRIFURCATION JOINTS AND SINGLE CORE

MV CABLE OMITTED WITH 3C MULTI-CORE
INSTALLED FROM END-TO-END

02

30
30
30

30
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3.3 kV 1250 A 25 kA 3-PHASE BUSBAR

FROM NEW MAIN INTAKE
SUBSTATION

11 kV SWITCHBOARD

400 V 1600 A 35 kA 3-PHASE 4-WIRE

11 kV 1250 A 40 kA 3-PHASE BUSBAR

1250 A

FROM  NEW MAIN INTAKE
SUBSTATION

11 kV SWITCHBOARD

1250 A

SUBSTATION N

BB
VT

1250 A

1600 A

1250 A

11 kV SWITCHBOARD

SUBSTATION LOCAL TX FEEDER

T3 CONVEYOR TX FEEDER

3.3 kV SWITCHBOARD

1 x 3C x 185mm² Cu XLPE
+ 1C x 70mm² Cu INSULATED EARTH WIRE

BUSBAR

1 x 3C x 185mm² Cu XLPE
+ 1C x 70mm² INSULATED EARTH WIRE

750 kW VSD FEEDER

280 kW VSD FEEDER

280 kW VSD FEEDER

750 kW VSD FEEDER

750 kW VSD FEEDER

SEE LV SINGLE LINE DIAGRAMS
FOR DETAILS

SUBSTATION LOCAL TRANSFORMER
1 MVA  OCTS
11 kV / 0.4 kV
Dyn11
5%

NO REDUNDANCY ON SUBSTATION
(N-1) LOCAL TRANSFORMER

T3 CONVEYOR TRANSFORMER
4.5 MVA OCTS
11 kV / 3.3 kV
Dyn11
7%

T3 TRANSFORMER NOT RATED
FOR N-1 REDUNDANCY

INCOMER 1

FRONT VIEW 0F SWITCHBOARD

FRONT VIEW 0F SWITCHBOARD

630 A630 A

GENERAL FEEDER 1

630 A

630 A 630 A 630 A 630 A 630 A

12 x 1C x 300mm² Cu
+ 4 x 1C x 300mm² Cu (FULL SIZE NEUTRAL)

+ 3 x 1C x 95mm² Cu INSULATED EARTH WIRE

6 x 1C x 185mm² Cu XLPE
+ 2 x 1C x 70mm² Cu INSULATED EARTH WIRE

3 x 1C x 70mm² Cu XLPE
+ 1C x 70mm² Cu INSULATED EARTH WIRE

3 x 1C x 95mm² Cu XLPE
+ 1C x 70mm² Cu INSULATED EARTH WIRE

BB
VT

BB
VT

3.3
3

0.11
3

0.11
3

0.11 kV

11
3

0.11
3

0.11
3 kV 11

3
0.11

3
0.11

3 kV

1250 A

3

0.11
3

0.11
3

11 kV 1250 A 40 kA 3-PHASE BUSBAR

1250 A
1250 A

REFERENCE DRAWINGS
REFERENCE

A0

DRAWING NO.
. .

NTS

DATE

TITLE

TITLE DATENAMEDATENAMETITLE

DATE

OPERATING DIVISIONS

.

.
.
.

.

SCALE :

SIGNATURE

NAME

REG. NUMBER

PR.ENG. / PR.TECH./PR. ARCH

CONTRACTOR / CONSULTANT

CHECKED

DRAWN

TRANSNET CAPITAL PROJECTS

IRON ORE TIPPLER 3 PROJECT
BULK ELECTRICAL POWER UPGRADE:

SUBSTATION N
MV SINGLE LINE DIAGRAM

PORT OF SALDANHA

1 9 2 4 7 0 1 2 3 0 0 E S L 0 0 0 6 0 1 0 2 AE
PROJECT NUMBER OD FBS DIS TYPE DRAWING NO. SHEET REV IDREVISIONS

NO. DESCRIPTION BY CHKD APPD DATE C PYM

201270126

. . .

. . .

. . .. . .
. . .
. . .
. . .
. . .

.

.

.

.

.

.

.

.

.

.

.

SIGNSIGN

. . .

. . .

. . .

. . .

. . .

NAME

.

.
.
.

.

.

.

.

.

.

SIGN

CHECKED

DESIGNED

1 2 3 4 5 6 7 8

A

B

C

D

E

F

1 2 3 4 5 6 7 8

A

B

C

D

E

F

CAPE TOWN OFFICE
WATERSIDE PLACE, SOUTH GATE
TYGER WATERFRONT
CARL CRONJÉ DRIVE
TEL: +27 (0)21 950 7500
FAX: +27 (0)21 950 7502
REG. No. 1966/006628/07

Transnet Capital Projects
TRANSNET LTD  (TRADING AS TRANSNET CAPITAL PROJECTS) : REG. NO. 1990/000900/06

       TABLE BAY BUILDING, TYGERBERG PARK,
       163 UYS KRIGE DRIVE, PLATTEKLOOF, TEL: 021 940 1999
       8001 FAX: 086 677 2455

LEGEND:

THREE POSITION SWITCH

CIRCUIT BREAKER

Dyn11 DRY TYPE TRANSFORMER

ABBREVIATIONS:

CABLE TERMINATION

BUSBAR

NOTES:

BB BUSBAR

Cu COPPER

TRFR TRANSFORMER

T3 TIPPLER 3

TFR TRANSNET FREIGHT RAIL

SWA STEEL WIRE ARMOURED

1. SEE SPECIFICATIONS FOR  TERMINATIONS OF
    SWITCHGEAR.

2. SEE SPECIFICATIONS FOR CABLE PLUGS AND
    TERMINATIONS FOR TRANSFORMER ENCLOSURE
    BOXES.

3. ALL POWER CABLES INTERNAL TO THE SUBSTATION
    TO BE UNARMOURED.

4. ALL POWER CABLES EXTERNAL TO THE SUBSTATION
    TO BE ARMOURED.

VSD VARIABLE SPEED DRIVE

00 '18-03-15BSDAGBISSUED FOR CONSTRUCTION 

XLPE CROSS-LINKED POLYETHYLENE

OFF-CIRCUIT TAP SWITCHOCTS

ISSUED FOR CONSTRUCTION:
· HOLD POINT ADDED.
· QUANTITY CHANGED.
· UPDATED CONDUCTOR SIZE.
· NOTES REMOVED.

01 '18-06-06BSDAGB

KS
DD '21 11

'21 11
'21 11
'21 11

'21 11

02

30

CP
JW

02

02 '21-11-30CPJWDD
ISSUED FOR CONSTRUCTION:
· TRIFURCATION JOINTS AND SINGLE CORE

MV CABLE OMITTED WITH 3C MULTI-CORE
INSTALLED FROM END-TO-END

30
30
30

30

Digitally signed by Wolmarans, Johann
J.
DN: cn=Wolmarans, Johann J.,
ou=ZACEN1,
email=Johann.Wolmarans@aecom.com
Date: 2021.11.30 14:27:11 +02'00'

Wolmarans,
Johann J.

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
This Document including all design and information therein is Confidential Intellectual Property of Transnet. Copyright and all other rights are reserved by Transnet. This Document may only be used for its intended purpose.

AutoCAD SHX Text
-

Pym, Colin
New Stamp_1

Pym, Colin
New Stamp_1



B

W

B

W

R

R

B W R

P2

P2

P2

P1

P1

P1

P2

P1

BUS CPLR 66 kV
BUSBAR 1 ISOLATOR

BUS CPLR
66 kV BKR

BUS CPLR 66 kV
BUSBAR 2 ISOLATOR

B W R

P2

P1

P1

P2

P1

P2

BLOUWATER 1
66 kV LINE ISOLATOR

BLOUWATER 2
66 kV LINE ISOLATOR

BLOUWATER 1
66 kV BKR

66 kV
BUSBAR 1 VT

66 kV
BUSBAR 2 VT

BLOUWATER
66 kV FDR 2

BLOUWATER
66 kV FDR 1

BLOUWATER 1
66 kV BUSBAR 1
ISOLATOR

BLOUWATER 1
66 kV BUSBAR 2
ISOLATOR

TRFR 3
66 kV BUSBAR 1
ISOLATOR

TRFR 3
66 kV BUSBAR 2
ISOLATOR

BLOUWATER 2
66 kV BUSBAR 2
ISOLATOR

BLOUWATER 2
66 kV BUSBAR 1
ISOLATOR

TRFR 2
66 kV BUSBAR 1
ISOLATOR

TRFR 2
66 kV BUSBAR 2
ISOLATOR

TRFR 2
66 kV MOTORISED ISOLATOR

TRFR 3
66 kV MOTORISED ISOLATOR

BLOUWATER 2
66 kV BKR

BLOUWATER 2
66 kV CT

BLOUWATER 1
66 kV CT

B W R

P2

P1

FUTURE

TRFR 1
66 kV MOTORISED ISOLATOR

TRFR 1
66 kV CT

TRFR 2
66 kV CT

TRFR 1
66 kV BUSBAR 1
ISOLATOR

TRFR 1
66 kV BUSBAR 2
ISOLATOR

TRFR 3
66 kV CT

B W R

P2

P1

FUTURE

B W R

P1
P2

P1

P2

B W R

P1
P2

P1

P2

B

W

B

W

R

R 66 kV BUSBAR 1

66 kV BUSBAR 2

YSTERVARK SUBSTATION

ESKOM

2500 A2500 A

3150 A3150 A

2500 A

2500 A

2500 A

2500 A

2500 A

2500 A

2500 A

2500 A2500 A

2500 A

2500 A

2500 A

2500 A 2500 A2500 A

3150 A

66 kV CT

66 kV CT

BUSBAR 1

BUSBAR 2

66 kV
BUSBAR 2
POWER VT

66 kV
BUSBAR 1
POWER VT

B W R TRFR 3B W R

TRFR 3
66 kV ISOLATOR

12 x 1C x 630mm² Cu XLPE  

1 x 3C x 95mm²  Cu XLPE 1 x 3C x 95mm²  XLPE

TRFR 3
66 kV BKR

TRFR 3
11 kV NEC/NER/

TRFR 3
66 kV CT

P1
P2 P2

P1

TRFR 1

TRFR 1
66 kV BKR

P1

P2

B W R TRFR 2

TRFR 1
66 kV ISOLATOR

TRFR 1
11 kV NEC/NER/

TRFR 2
11 kV NEC/NER/

2500 A 2500 A 2500 A

2500 A 2500 A 2500 A 2500 A

(FUTURE)
STOCKYARD SOUTH FEEDER 1

(FUTURE)
WHARF FEEDER 1

(FUTURE)
STOCKYARD NORTH FEEDER 1

(FUTURE)
SUBSTATION I FEEDER 1

(FUTURE)
SUBSTATION L FEEDER 1

(FUTURE)
SUBSTATION F FEEDER 1

(FUTURE)
SUBSTATION E FEEDER 1

PFC FEEDER 2

(FUTURE)
STOCKYARD SOUTH FEEDER 2

(FUTURE)
WHARF FEEDER 2

(FUTURE)
STOCKYARD NORTH FEEDER 2

(FUTURE)
SUBSTATION I FEEDER 2

(FUTURE)
SUBSTATION L FEEDER 2

(FUTURE)
SUBSTATION F FEEDER 2

(FUTURE)
SUBSTATION E FEEDER 2

66/11 kV
TRFR 1

TRFR 2
66 kV BKR

BB
VT

BB
VT

BB
VT

BB
VT

SUBSTATION C FEEDER 2

SUBSTATION B FEEDER 2

(FUTURE)

(FUTURE)

SUBSTATION C FEEDER 1

SUBSTATION B FEEDER 1
(FUTURE)

(FUTURE)

AUX TRFR 2 AUX TRFR 3AUX TRFR 1

YNd1

1 x 3C x 95mm²  XLPE

TO SUBSTATION A 11 kV SWITCHBOARD INCOMER 1
3 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION H 11 kV SWITCHBOARD INCOMER 1
1 x 3C x 120mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION J 11 kV SWITCHBOARD INCOMER 1
1 x 3C x 120mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION K 11 kV SWITCHBOARD INCOMER 1
1 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION M 11 kV SWITCHBOARD INCOMER 1
1 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION N 11 kV SWITCHBOARD INCOMER 1
1 x 3C x 185mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

BUSBAR BUSBAR BUSBAR BUSBAR

12 x 1C x 630mm² Cu XLPE  

11
3

0.11
3

0.11
3 kV0.11

3
11
3

0.11
3

0.11
3 kV0.11

3

12 x 1C x 630mm² Cu XLPE  

TRFR 2
66 kV CT

TRFR 1
66 kV CT

40 MVA OLTS
66/11 kV
TRFR 2

YNd1
40 MVA OLTS

66/11 kV
TRFR 3

YNd1
40 MVA OLTS

2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A 2000 A

(FUTURE)

(FUTURE)
PFC FEEDER 1

NEW MAIN INTAKE SUBSTATION

TRANSNET

TRFR 2
66 kV ISOLATOR

16% 16% 16%

315 kVA 315 kVA315 kVA

NEW MAIN INTAKE SUBSTATION

11 kV SWITCHBOARD (INSIDE 11 kV SWITCH HOUSE)

6 X TNPA DEDICATED (FUTURE)

6 X TNPA DEDICATED (FUTURE)

2500 A2500 A 2500 A

3150 A3150 A 3150 A

11 kV 2500 A 40 kA BUS SECTION 1C

11 kV 2500 A 40 kA BUS SECTION 2A 11 kV 2500 A 40 kA BUS SECTION 2C

BUS SECTION 1B

BUS SECTION 2B

BB
VT

11
3

0.11
3

0.11
3 kV0.11

3

BB
VT

11 kV 2500 A 40 kA BUS SECTION 1A

11 kV SWITCHBOARD (INSIDE 11 kV SWITCH HOUSE)

M M M

TO SUBSTATION A 11 kV SWITCHBOARD INCOMER 2
3 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION H 11 kV SWITCHBOARD INCOMER 2
1 x 3C x 120mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION J 11 kV SWITCHBOARD INCOMER 2
1 x 3C x 120mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION K 11 kV SWITCHBOARD INCOMER 2
1 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION M 11 kV SWITCHBOARD INCOMER 2
1 x 3C x 240mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

TO SUBSTATION N 11 kV SWITCHBOARD INCOMER 2
1 x 3C x 185mm² Cu XLPE SWA

+ 1C x 70mm² Cu INSULATED EARTH WIRE

REFERENCE DRAWINGS
REFERENCE

A0

DRAWING NO.
. .

NTS

DATE

TITLE

TITLE DATENAMEDATENAMETITLE

DATE

OPERATING DIVISIONS

.

.
.
.

.

SCALE :

SIGNATURE

NAME

REG. NUMBER

PR.ENG. / PR.TECH./PR. ARCH

CONTRACTOR / CONSULTANT

CHECKED

DRAWN

TRANSNET CAPITAL PROJECTS

IRON ORE TIPPLER 3 PROJECT
BULK POWER UPGRADE:

NEW MAIN INTAKE SUBSTATION
SINGLE LINE DIAGRAM

PORT OF SALDANHA

1 9 2 4 7 0 1 2 3 0 0 E S L 0 0 0 8 0 1 0 2 AE
PROJECT NUMBER OD FBS DIS TYPE DRAWING NO. SHEET REV IDREVISIONS

NO. DESCRIPTION BY CHKD APPD DATE

. . .

. . .

. . .. . .
. . .
. . .
. . .
. . .

.

.

.

.

.

.

.

.

.

.

.

SIGNSIGN

. . .

. . .

. . .

. . .

. . .

NAME

.

.
.
.

.

.

.

.

.

.

SIGN

CHECKED

DESIGNED

1 2 3 4 5 6 7 8

A

B

C

D

E

F

1 2 3 4 5 6 7 8

A

B

C

D

E

F

CAPE TOWN OFFICE
WATERSIDE PLACE, SOUTH GATE
TYGER WATERFRONT
CARL CRONJÉ DRIVE
TEL: +27 (0)21 950 7500
FAX: +27 (0)21 950 7502
REG. No. 1966/006628/07

Transnet Capital Projects
TRANSNET LTD  (TRADING AS TRANSNET CAPITAL PROJECTS) : REG. NO. 1990/000900/06

       TABLE BAY BUILDING, TYGERBERG PARK,
       163 UYS KRIGE DRIVE, PLATTEKLOOF, TEL: 021 940 1999
       8001 FAX: 086 677 2455

LEGEND:

THREE POSITION SWITCH

CIRCUIT BREAKER

YNd1 POWER TRANSFORMER

ABBREVIATIONS:

CABLE TERMINATION

BUSBAR

NOTES

C PYM

201270126

1.  DO NOT SCALE DRAWING - ONLY DIMENSIONS SHOWN TO BE
USED.

2.  THE CONTRACTOR SHALL VERIFY ALL CONDITIONS, DIMENSIONS
AND LEVELS ON THE SITE AND NOTIFY THE NEC SUPERVISOR OF
ANY VARIATIONS BEFORE CONSTRUCTION.

3.  SEE SPECIFICATIONS FOR TERMINATIONS ON 11kV SWITCHGEAR.

4.  11 kV SWITCHGEAR SHALL BE OF THE FIXED PATTERN GAS
INSULATED TYPE WITH FIXED VACUUM CIRCUIT BREAKERS AND
MOTORISED THREE POSITION SWITCHES. THE 11 kV SWITCHGEAR
SHALL BE INTERNAL ARC CLASSIFIED (IAC) AFLR 25 kA FOR 1
SECOND IN ACCORDANCE WITH SANS 62271-200. THE 11 kV
SWITCHBOARD SHALL BE OF THE DOUBLE BUSBAR DESIGN.

5.  ALL POWER CABLES INTERNAL TO THE SUBSTATION YARD AND
     BUILDING TO BE UNARMOURED. ALL CABLES EXITING THE
     SUBSTATION BUILDING TO BE ARMOURED, UNLESS OTHERWISE

SPECIFIED.

SURGE ARRESTER

CURRENT TRANSFORMER

OUTDOOR CIRCUIT BREAKER

P1

P2

ISOLATOR

NECRT

POWER VT OR BUSBAR VT

BB BUSBAR

CU COPPER

SWA STEEL WIRE ARMOURED

XLPE CROSS-LINKED POLYETHYLENE

TRFR TRANSFORMER

CPLR COUPLER

VT VOLTAGE TRANSFORMER

BKR BREAKER

CT CURRENT TRANSFORMER

FDR FEEDER

IAC INTERNAL ARC CLASSIFICATION

AFLR AUTHORIZED ENTRY, FRONT, LATERAL, REAR

NECRT NEUTRAL EARTHING COMPENSATOR AND EARTHING RESISTOR
AND AUXILIARY TRANSFORMER

00 ISSUED FOR CONSTRUCTION '18-03-15CPDAGB

M MOTORISED ISOLATOR

FUTURE CURRENT TRANSFORMER
P1

P2

FUTURE SURGE ARRESTER

FUTURE NECRT

FUTURE ISOLATOR

FUTURE OUTDOOR CIRCUIT BREAKER

AUX AUXILIARY TRANSFORMER

FUTURE BUSBAR

OLTS ON LOAD TAP SWITCH

01 '18-06-06CPDAGB

ISSUED FOR CONSTRUCTION:
· HOLD POINT ADDED.
· UPDATED CONDUCTOR SIZE.
· NOTES REMOVED AND REVISED.

02

KS
DD

CP
JW

'21 11 30
'21 11
'21 11
'21 11

'21 11

02 '21-11-30CPJWDD
ISSUED FOR CONSTRUCTION:
· TRIFURCATION JOINTS AND SINGLE CORE

MV CABLE OMITTED WITH 3C MULTI-CORE
INSTALLED FROM END-TO-END

02

30
30
30

30

Digitally signed by Wolmarans, Johann J.
DN: cn=Wolmarans, Johann J.,
ou=ZACEN1,
email=Johann.Wolmarans@aecom.com
Date: 2021.11.30 14:27:38 +02'00'

Wolmarans,
Johann J.

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
This Document including all design and information therein is Confidential Intellectual Property of Transnet. Copyright and all other rights are reserved by Transnet. This Document may only be used for its intended purpose.

AutoCAD SHX Text
-

Pym, Colin
New Stamp_1

Pym, Colin
New Stamp_1



SQUAD CHECK FORM

D
is

c
ip

li
n

e

Reviewer's 

Signature
Date

M
a
n

d
a
to

ry

O
p

ti
o

n
a
l

A
c

c
e

p
te

d
 w

it
h

 

C
o

m
m

e
n

ts

R
e

je
c

te
d

In
fo

rm
a

ti
o

n

X

 X

X

C 1 C 3

C 2 C 4

Print Name

Signature

Date

DOC-FAT-0067 Rev.01 (include comments sheet)

Location Saldanha

Substation M: Single Line Diagram: Main 

Distribution Board (MDB)
Title

1924701-2-300-E-SL-0009-01-01

Project Name

Document No.

Installation of the 3rd Tippler at the Port of 

Saldanha

Page 1 of 2

ACCEPTED

ACCEPTED WITH COMMENTS (REVISE & SUBMIT) INFORMATION

Reviewer's Name

A
c

c
e

p
te

d

REVIEW STATUS (Assigned by Responsible Project Manager)

Squad Check 

Number

Contract No.

Project No.

Revision 

 1924701.E004-SQ-

0034

1924701

E004

AE

 TR MagoroSIGNED BY:

RESPONSIBLE PROJECT MANAGER

REJECTED

This review is only for general conformance with the design concept of the Project and general compliance with the 

information given in the contract documents

Thulane Magoro

Bonga Ntshangase

TNPA

30/08/2018

30/08/2018

30/08/2018

0133748
Text Box
01



SQUAD CHECK COMMENT SHEET  

 1924701.E004-SQ-0034

Print Name

Signature

Date

DOC-FAT-0067 Rev.01 Page 2 of 2

Project / Contract No.

1924701-E004

Squad Check No.

This comment sheet must always accompany the front cover sheet (Squad Check Form) once signed off

SIGNED BY:

RESPONSIBLE PROJECT MANAGER

 TR Magoro

Comments Name of Discipline
Action Taken by 

Responsible PM

1.Prefer an inteligent timer or PLC to control the contactor due 

to maintenance concerns.

2.Philosophy behind operation of fire detection contacts

PP
30/08/2018







SQUAD CHECK FORM

D
is

c
ip

li
n

e

Reviewer's 

Signature
Date

M
a
n

d
a
to

ry

O
p

ti
o

n
a
l

A
c

c
e

p
te

d
 w

it
h

 

C
o

m
m

e
n

ts

R
e

je
c

te
d

In
fo

rm
a

ti
o

n

X

 X

X

C 1 C 3

C 2 C 4

Print Name

Signature

Date

DOC-FAT-0067 Rev.01 (include comments sheet)

Location Saldanha

Substation N: Single Line Diagram: Main 

Distribution Board (MDB)
Title

1924701-2-300-E-SL-0011-01-01

Project Name

Document No.

Installation of the 3rd Tippler at the Port of 

Saldanha

Page 1 of 2

ACCEPTED

ACCEPTED WITH COMMENTS (REVISE & SUBMIT) INFORMATION

Reviewer's Name

A
c

c
e

p
te

d

REVIEW STATUS (Assigned by Responsible Project Manager)

Squad Check 

Number

Contract No.

Project No.

Revision 

 1924701.E004-SQ-

0035

1924701

E004

AE

TR Magoro SIGNED BY:

RESPONSIBLE PROJECT MANAGER

REJECTED

This review is only for general conformance with the design concept of the Project and general compliance with the 

information given in the contract documents

Thulane Magoro

Bonga Ntshangase

TNPA

PP

30/08/2018

30/08/2018

30/08/2018

0133748
Text Box
01



SQUAD CHECK COMMENT SHEET  

 1924701.E004-SQ-0035

Print Name

Signature

Date

DOC-FAT-0067 Rev.01 Page 2 of 2

Project / Contract No.

1924701-E004

Squad Check No.

This comment sheet must always accompany the front cover sheet (Squad Check Form) once signed off

SIGNED BY:

RESPONSIBLE PROJECT MANAGER

 

Comments Name of Discipline
Action Taken by 

Responsible PM

1.Prefer an inteligent timer or PLC to control the contactor due 

to maintenance concerns.

2.Philosophy behind operation of fire detection contacts

TR Magoro

PP

30/08/2018











ObrienD
Stamp


	Sheets and Views
	1924701-2-300-E-LA-0064-01-06

	Sheets and Views
	1924701-2-300-E-LA-0065-01-05-JV_Sub M Earthing Layout-A_A0t
	OLE1

	Sheets and Views
	1924701-2-300-E-LA-0025-01_01 CONSTRUCTION-A_A0t
	OLE1

	Sheets and Views
	A_A0t
	OLE1




	Sheets and Views
	A_A0t
	OLE1


	Sheets and Views
	A_A0t
	OLE1



