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ABBREVIATIONS

A:
AC:
ATC:
ATP:
DC:

Eskom:

Hz:
KA:
km:
kV:
mH:
mm:
ms:
MVA:
MW:
PRASA:
RSR:

SARCC:

Spoornet:

TFR:

Ampere

Alternating Current
Automatic Train Control
Automatic Train Protection
Direct Current

State-owned enterprise generating, transmitting and distributing electricity
to industrial, mining, commercial, agricultural and residential customers
and redistributors.

Hertz

Kilo ampere

Kilometer

Kilovolt

Millihenry

Millimeter

Millisecond

Mega volt ampere
Megawatt

Passenger Rail Agency of South Africa, previously SARCC
Railway Safety Regulator

South African Rail Commuter Corporation of South Africa, now known as
PRASA

State-owned logistics provider, now known as TFR

Transnet Freight Rail, a division of Transnet, previously known as
Spoornet

Volt
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1. BACKGROUND

1.1 Introduction

Following the proclamation of the Legal Succession to S.A. Transport Services Act 1989,
(Act No.9 of 1989) (as amended by Act No. 52 of 1991), immovable rail infrastructure
(network) assets were divided between the Passenger Rail Agency of South Africa
(PRASA), previously known as the South African Rail Commuter Corporation Limited
(SARCC), and Transnet Limited, trading as TFR.

Commuter networks became the property of PRASA. All other networks became the
property of TFR.

For the purpose of fulfilling its mandate, PRASA and TFR entered into an agreement for
the mutual use of each others networks, known as the “Agreement for the Use of Assets
and Related Services [i]. This agreement prescribes restrictions, clearances and
circumscriptions of rolling stock operating on each others networks. If any restrictions,
clearances or circumscriptions are exceeded, the owner of the network has the right to
refuse access by the relevant rolling stock.

Furthermore, the National Safety Regulator Act, No. 16 of 2002 (as amended) [ii],
requires network owners to ensure that rolling stock operating on their network meet all
required standards of that network.

1.2 Purpose of Document

Rolling stock proposed for this project shall be able to operate on all commuter networks
in South Africa.

To this effect, Metrorail train service information, network information, clearances and
restrictions and other related information is given in this document and is also generally
applicable for Shosholoza Meyl mainline services.
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2. PRASA COMMUTER
SERVICES

This section gives an overview of commuter train services per region [iii].
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2.1 Gauteng North

Table 2.1: Gauteng North Commuter Services

Distance of |Time duration of Maximum . Maximum
. . . . . Max Axle Load . Train Control . .
Name of train service Start station End station oneway |oneway journey]Track Gauge (m) Section Speed Train Length| Motive Power
. . (tone) System
journey (km) (minutes) (km/h) (m)
Mabopane Pretoria Mabopane 39 60 1.067 20 100/90 Colour Light 275 3 kV DC / Diesel
Pretoria - Johannesburg Pretoria Johannesburg 69 103 1.067 20 100/90 Colour Light 275 3 kV DC / Diesel
Pienaarspoort Pretoria Pienaarspoort 27 44 1.067 20 90 Colour Light 250 3 kV DC / Diesel
Saulsville Pretoria Saulsville 14 20 1.067 20 90/75 Colour Light 275 3 kV DC / Diesel
De Wildt Pretoria De Wildt 36 60 1.067 20 100/90 Colour Light 275 3 kV DC / Diesel
Mabopane - Eerste Fabrieke Mabopane | Eerste Fabrieke 39 77 1.067 20 100/90 Colour Light 275 3 kV DC / Diesel
Saulsville - Eerste Fabrieke Saulsville Eerste Fabrieke 35 58 1.067 20 90/75 Colour Light 275 3 kV DC / Diesel
Total route kilome 260

All lines are PRASA property except for the following TFR-owned lines / sections (see Section 3.1):

 Mamelodi Gardens (excluded) to Rayton
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2.2 Gauteng South

Table 2.2: Gauteng South Commuter Services

Time

Maximum

. . . . Distance of | duration of Track Max Axle Section ) M.aximum .
Name of train service Start station End station journey (km) | journey | Gauge (m) | Load (tone) Speed Train Control System | Train Length Motive Power
(minutes) (km/h) i
Naledi Johannesburg Naledi 28 52 1.067 20 90/60 Colour Light 275 3kV DC / Diesel
Naledi (via Crown) George Goch Naledi 35 54 1.067 20 90/50 Colour Light 275 3kV DC / Diesel
Leralla Germiston Leralla 33 46 1.067 20 100/90 Colour Light 210 3kV DC / Diesel
Daveyton Dunswart Daveyton 45 21 1.067 20 90 Colour Light 210 3kV DC / Diesel
Houtheuwel George Goch Houtheuwel 66 98 1.067 20 90/60 Colour Light / Semaphore 275 3kV DC / Diesel
Houtheuwel (via Crown) George Goch Houtheuwel 73 87 1.067 20 90/50 Colour Light / Semaphore 275 3kV DC / Diesel
Residensia - Vereeeniging Residensia Vereenigng 11 26 1.067 20 90/75 Colour Light / Semaphore 235 3kV DC / Diesel
Pretoria Johannesburg Pretoria 69 102 1.067 20 100/90 Colour Light 275 3kV DC/ Diesel
Randfontein Johannesburg | Randfontein a4 76 1.067 20 90/60 Colour Light 275 3kV DC / Diesel
Springs Johannesburg Springs 47 81 1.067 20 90/60 Colour Light 275 3kV DC / Diesel
Nigel Springs Nigel 24 34 1.067 20 90 Colour Light 275 3kV DC / Diesel
Kwesini Germiston Kwesini 21 35 1.067 20 90 Colour Light 275 3kV DC / Diesel
Germiston - Vereeniging Germiston Vereeniging 61 83 1.067 20 90 Colour Light 235 3kV DC / Diesel
Germiston - New Canada Germiston New Canada 22 37 1.067 20 90 Colour Light 275 3kV DC / Diesel
Oberholzer Johannesburg Oberholzer 82 96 1.067 20 90 Van Schoor / Colour Light 235 3kV DC / Diesel
Total route kilometres 661

All lines are PRASA property except for the following TFR-owned lines / sections (see Section 3.2):

* Midway (excluded) — Bank (via Suurbekom) — Oberholdzer
* Houthewel (excluded) — Vereeniging
* Germiston (excluded) — Vereeniging

* India (excluded) — Elsburg
* Germiston West — Jupiter
» Springs (excluded) — Nigel

-GIBB

ENGINEERING & SCIENCE

problemsolved
ens.co.za

Interfleet

Technology

18 MARCH 2011/ 4



?//EITT«@;% PrasaQ

PROCUREMENT OF NEW ROLLING STOCK NETWORK INFORMATION

AND INFRASTRUCTURE INTERFACE

2.3 Western Cape

Table 2.3: Western Cape Commuter Services

Time . .
. . . . Distance of |duration of|] Track Max Axle Max'".‘“m . Maxmum .
Name of train service | Start station End station journey (km) journey | Gauge (m) Load Section Train Control System Train Motive Power
s (tone) Speed (km/h) Length (m)

Simonstown Cape Town Simonstown 36 70 1.067 20 75/60 Colour Light 160 3kV DC / Diesel
Retreat Cape Town Retreat 19 36 1.067 20 75 Colour Light 160 3kV DC / Diesel
Kapteinsklip Cape Town Kapteinsklip 32 51 1.067 20 90/75 Colour Light 275 3kV DC / Diesel
Khayalitsha Cape Town Khayalitsha 29 56 1.067 20 90/75 Colour Light 275 3kV DC / Diesel
Lavistown Cape Town Bellville 19 29 1.067 20 90/75 Colour Light 235 3kV DC / Diesel
Kraaifontein Cape Town Kraaifontein 31 73 1.067 20 90/75 Colour Light 195 3kV DC / Diesel
Bellville Cape Town Bellville 29 33 1.067 20 90/75 Colour Light 215 3kV DC / Diesel
Wellington Cape Town Wellington a7 96 1.067 20 90 Colour Light / Semaphore 195 3kV DC / Diesel
Strand Cape Town Strand 54 88 1.067 20 90 Colour Light / Semaphore 235 3kV DC / Diesel
Eersterivier Cape Town Eersterivier 34 63 1.067 20 90 Colour Light 235 3kV DC / Diesel
Muldervlei Cape Town Muldervlei 41 95 1.067 20 90 Colour Light 235 3kV DC / Diesel

Malmesbury Cape Town Malmesbury 78 140 1.067 20 90 Colour Light / Semaphore 140 Diesel

Total route kilometres 448

All lines are PRASA property except for the following TFR-owned lines / sections (see Section 3.3):

 Kentemade — Monta Vista — Bellville (Bellville excluded)
« Bellville (Bellville excluded) — Wolseley
e Kraaifontein — Malmesbury
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2.4 Durban
Table 2.4: Durban Commuter Services
. Time duration Maximum Maximum
Distance of of one wa Track Max Axle Section Train
Name of train service Start station End station one way . Y Train Control System Motive Power
journey (km) journey Gauge (m) |Load (tone)] Speed Length
! (minutes) (km/h) (m)
Umlazi Durban Umlazi 26 a7 1.067 20 90/75 Colour Light 275 3kV DC / Diesel
Kwa-Mashu Durban Kwa Mashu 19 33 1.067 20 75/60 Colour Light 210 3kV DC / Diesel
South Coast Durban Kelso 67 118 1.067 20 90 Colour Light 275 3kV DC / Diesel
North Coast Berea Road Stanger 77 125 1.067 20 75 Colour Light 210 3kV DC / Diesel
Pinetown Durban Pinetown 27 58 1.067 20 90/75 Colour Light 275 3kV DC / Diesel
Chatsworth Durban Crossmoor 26 45 1.067 20 90 Colour Light 230 3kV DC / Diesel
NEW LINE Durban Cato Ridge 71 126 1.067 20 90 Colour Light 210 3kV DC / Diesel
Bluff Durban Wests 20 41 1.067 20 90 Colour Light 275 3kV DC / Diesel
Total route kilometres 333

All lines are PRASA property except for the following TFR-owned lines / sections (see Section 3.4):

Rossburgh (excluded) — Cato Ridge (New main line)
Clairwood (excluded) — Wests
Umgeni (excluded) — Stanger
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2.5 East London

Table 2.5: East London Commuter Services

Time
Distance of | duration of Track Max Axle] Maximum Maximum
Name of train service Start station End station one way one way Gauge Load Section Train Control System Train Motive Power
journey (km)| journey (m) (tone) | Speed (km/h) Length (m)
(minutes)
Blaney East London Blaney 23 1.067 20 75 Colour Light 210 25kV AC / Diesel
Total route kilometres 23
All infrastructure assets are owned by TFR.
2.6 Port Elizabeth
Table 2.6: Port Elizabeth Commuter Services
Time
Distance of | duration of Track Max Axle ] Maximum Maximum
Name of train service Start station End station one way one way Gauge Load Section Train Control System Train Motive Power
journey (km)] journey (m) (tone) | Speed (km/h) Length (m)
(minutes)
Swartkops Port Elizabeth Swartkops 9 1.067 20 75 Colour Light 210 25kV AC / Diesel
Uitenhage Swartkops Uitenhage 16 1.067 18.5 75 Semaphore 210 Diesel
Total route kilometres 25

All infrastructure assets are owned by TFR.
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3. PRASA NETWORK
DIAGRAMS

PRASA network diagrams are shown in this section.

Network diagrams indicate the following information:

*  PRASA rail networks (indicated in red)
e TFR rail networks (indicated in blue)

Networks in East London and Port Elizabeth belong to TFR.
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3.1 Gauteng North Network Diagram
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3.2 Gauteng South Network Diagram
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3.3 Western Cape Network Diagram
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3.4 Durban Network Diagram
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3.5 East London Network Diagram
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3.6 Port Elizabeth Network Diagram
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4. TFR NETWORK DIAGRAM

Because Shosholoza Meyl operates extensively on the TFR network, the TFR network is
shown in this section. The network diagram shows both electrified lines (25kV AC and

3kV DC) as well as non-electrified lines.
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5. CLEARANCES AND

RESTR

ICTIONS

5.1 Horizontal Clearances

o
RADIUS WITH CANT ND CANT WITH CANT )
{m) H{mm)|L{mm)|H &L |8 (mm)|C {mm) JL.._ -?CJ.{] .
1 20
18] 2 730 4 080 2 780 1 130 2 100 ‘:5/4 -_LJ?-H_ U
6‘0 '
100 | 2700 | 3030 | 2 750 | 1 140 | 2 050 —0_
. --q_ EC'(] ‘\——\____
120 | 2 650 | 2 970 | 2 700 | 1 160 | 2 010 ELECTRIFICATION ZONE r <1000 [ 00 f
[ Tl 000 0,4 —
140 2 620 2 920 2 BB0 1175 1 8980 /B
/ /
. = |
170 | 2 580 | 2 870 | 2 830 190 a70 M
200 2 570 2 B20 2 BOO 205 O50 STRUCTURE GAUGES vl -
250 2 550 2 780 2 580 230 Q20 ; ’
FOR NON-—
200 2 540 2 760 Z 580 250 a0 CLECTRIFICATION —— "
350 2 530 2 730 2 540 270 280 WORKSHOP AREAS AWDJ !
400 2 520 2 710 2 530 290 B7S TEMPORARY WORK l‘
i U 2 = ¥=]
!
- FOR FOULING € TRACK ]
500 | 2 510 | 2 680 | 2 520 | 1 320 850 | paINTS INSIDE "1
. - N DASHED LINE
50C 5 340 3
a0 2 50 2 BEOD 2 510 340 220 =FF NOTE 7
800 2 490 2 620 2 500 1 365 1oFa0 ANMEXURE 1 SHT 2
1 000 2 4R0 2 600 2 430 1 380 1 760
RAIL LEVEL—-LOW LEG
1200 | 2 480 | 2 580 | 2 480 | 1 200 | 1 730
1 500 2 480 2 550 2 480 1 415 1 700
2 000 2 480 2 500 Z 480 1 440 T BE0
3000 2470 | 2 470 | 2 470 500 B0
\_>5 000 2 480 2 480 2 480 600 1 600
REMARKS:
1 H AND B 15 THE REQUIRED HORIZONTAL CLEARANMCE OM THE QUTSIDE OF THE CURVE BASED ON MINIMUM CANT.
2 L AND C IS THE REQUIRED HORIZONTAL CLEARAMCE OM THE INSIDE OF THE CURVE BASED ON MAXIMUM CANT.
3. INTERMEDIATE WALUES MAY BE INTERFOLATED BY THE ENGINEER IN CHARGE.
4, FOR WORKSHOF AREAS AND TEMPORARY WORK, CLEARANCES H AND L MAY BE REDUCED BY 300mm.
5, @ SEE ANMEXURE 1 SHEET 3 FOR PLATFORM CLEARANCES.
\ 6 ALSO REFER TO REMARKS 4 TO B OF ANNEXURE 1 SHEET 2.

Figure 5.1: Horizontal Clearances [iv]
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5.2 Vertical Clearances

G ELECTRIFIED I
NOT | (PRESENT OR FUTURE) S -
LOCATION '
ELECTRIFIED — I !
3kv & 25kV| 50KV — -
.? — ] - ELECTRIFICATION ZONE
RADIUS I ) SEE ANNEXURE 1 Sht 1
(mm) (mm) {mm) (mm) ~ [_ @ _T ——— r"
100 | 4 470 5050 |5 400 [ #f' J FOR FOULING POINTS
- s 1 / BELOW THIS LEVEL,
I 300 | 4 410 5 020 5 370 n!'f [ g \ SEE NOTE 7
h s . ™ -
E58s 800 | 4 370 5 000 5 350 ,'fl §F-“ Wﬁ |/ \“ . STRUCTURE GALGES
IT 0 |
53¢ 1000 4350 | 490 [sse0| VO3 / =l | Iy
0= (o { 1 WORKSHOP AREAS AND
Ea 1500 | 4 3 0 / / | ~— -
2w ’ ° te60 |5 0 L4 e EMPORARY WORK
=g 2 000 | 4 290 4940 |5 290 1
4F P B
<
=3 000 | 4 270 4 930 5 280 ”
FaN X
* OVER OR NEAR POINTS RAIL LEVEL-LOW LEG
AND CROSSING IF REQUIRED 5 850 o
BY ELECTRICAL . 6 0oo
RRESPECTIVE OF RADIUS
. v

4 REMARKS: h
1. W IS5 THE REQUIRED WERTICAL CLEARANCE EXCEPT WHERE REDUCED CLEARANCE S APPLIES.
2. S IS THE MINIMUM VERTICAL CLEARANCE FOR STRUCTURES AND TEMPORARY WORK OWER NON-ELECTRIFIED LINES.
3. INTERMEDIATE VALUES MAY BE INTERFOLATED BY THE ENGINEER IN CHARGE.
4. FOR APPLICATION AT CURVES
4.1 APPLY INCREASED CLEARAMCES FOR CURVES TO POINTS 3m BEYOND THE ENDS OF THE CIRCULAR CURVE.
4.2 REDUCE CLEARAMCES AT A UNIFORM RATE OVER THE REMAINDER OF THE TRANSITION CURVE.
4.3 FOR WON-TRANSITIONED CURVES REDUCE AT A UNIFORM RATE OVER A LENGTH OF 15m ALONG STRAIGHTS.
5. NEW STRUCTURES: SEE BRIDGE CODE.
6. TUMMNELS: SEE DRAWING BE 82-35.
7. FOULING POINTS: SEE CLAUSE 8.1.
8. CLEARANCES ARE BASED OM 15m BOGIE CENTRES AND 21,2m WECHILE BODY LENGTH.
9. @™ SEE ANNEXURE 1 SHEET 3 FOR PLATFORM CLEARANCES,
S -/

Figure 5.2: Vertical Clearances [iv]
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5.3 Platform Clearances

Platform clearances indicated below are applicable to ballasted track.

1 N
PLATFCRMS @ TRACK GAUGE 1 DESrmm
PASSCNGIRS GIO0S
[ A | B
_— - L. E | E _|
150 My, | | i
HIGH T 150 WAR. 150w, | | 1m0 WAL
gl 150 wax c | | S \T - | Tfr_—
LW D ‘tf'-_’,_‘,"i}“._ Lo C I
& T
o _ L
jr e —-o—:[ .:IL. .-L.
(MO CAMT)
RADIUS A B c o E
(m) {mm) (men) {mm) [mm] {mm})
30 1 68D 1 B3 Bed BiQ 1 840 HEMARKS:
w0 | 1650 | 1 780 BED B10 1§10 | 1- ND GANT TO BE ARPLIED
EXCEST WHEN THE GOODS
120 1 610 1 740 B20 B10 1 760 PLATFORM 15 08 &
140 1 sE0 1 700 B0 B | 720 RUNMING LINE,
170 1 BED 1 BED RO Bid 1 @40 2. INTERMEDIATE WALUES WAY
BE INTERPOLATED BY THE
100 1 43D 1 B3p 850 B30 1 870 EMGINEER ™ CHARGE
£l 1 520 1 600 a8d B0 1 G4 3, S B TO WAIN STATION-
00 1 520 1 BB F=]=TH] B30 1 &20 BUILDINGS AMD 3m TO
ALL OTHER STRUCTURES,
X500 1 52D 1 SED 880 B3] 1 B0
- - 4. TOLERANCES : SEE
400 L it 1 550 =104 Bl 1 580
: CLAUSE B.0.10.
=00 1 520 1 540 BED B53 1 330
EQQ 1 52D 1 530 Brd BED 1 570
B0 1 520 1 530 86D BED 1 5480
D 1 520 1 51D =] ] BED 1 550
2 00 1 52D 1 530 BED BEG 1 540
3 OO0 1 520 1 530 BED BEG 1 530
| STRAIGHT | 1 520 1 82 BED BEQ | a20 J
' =
STRUCTURES OW PLATFORMS : 1 DBSmm AND &10mm TRACK GAUGE
BUILDIRG STRUCTURE
| %
i
CDGE OF PLATFORM — o
S -4

Figure 5.3.: Platform Clearances [iv]
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Horizontal and vertical platform clearances applicable to track slab is given below [v].

Table 5.1: Platform Clearances for Track Slab

Curve Super- Outside Outside Inside Inside
Radius Elevation Horizontal Vertical Horizontal Vertical
400m 60mm 1580mm 1130mm 1695mm 1015mm
450m 50mm 1580mm 1120mm 1680mm 1025mm
500m 50mm 1575mm 1120mm 1670mm 1025mm
550m 40mm 1575mm 1110mm 1660mm 1035mm
600m 40mm 1575mm 1110mm 1655mm 1035mm
700m 30mm 1575mm 1100mm 1635mm 1045mm
800m 30mm 1575mm 1100mm 1630mm 1045mm
1000m 20mm 1575mm 1090mm 1615mm 1055mm
2000m 10mm 1575mm 1080mm 1590mm 1065mm
3000m Omm 1575mm 1070mm 1575mm 1070mm
Tangent Omm 1565mm 1070mm 1565mm 1070mm
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- problemsolved
-
v © ciss [ o e

ENGINEERING & SCIENCE

Technology



Y
W . PROCUREMENT OF NEW ROLLING STOCK NETWORK INFORMATION

AND INFRASTRUCTURE INTERFACE

\SSENGER RAIL AGH
SOUTH AFRICA

5.4 Vehicle Gauge
. N

3 050

- .

=Rl ] L R0 | 210 | ‘

<

¥ vEHICLE —=

=1 &0

[F]
=
1 525 1 525 "y
&
130 e
1— 125 -
f | E
m
250 b =
4] [ B70 arn |
0 | |
e I Q\
1, |r iy
2 o RAIL LEVEL
E
~
REMARKS:

1. M0 WITHOUT LOAD AMD WITH WEW TYRES, VEHICLE MUST KOT BE HIGHER THAN THIS QUTLINE
. WITH FULL LOAD AKD WORM TYRES, VEHICLE WUST MOT BE LOWER THAN THIS OUTLIKE.

e ~4
Figure 5.4.: Vehicle Gauge [iv]
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5.5 Speed Restrictions
Permissible speed in curves is shown in Table 6.1.5 below [v].

Table 5.2: Permissible speed in Curves

Saction 30 kmih 80 kmih 70 kmih 60 kmfh 50 krmin 20 kmih 30 kmih
speed

Radius | Speed | Cant | Speed | Cant | Speed | Cant | Speed | Cant | Speed | Cant | Speed | Cant | Speed | Cant
1882:; 30 [100] 30 |100| 30 |100] 30 |100] 30 | 70| 30 | 60| 30 | 30
Hgm" a0 | oo | a0 [0 | 40 | 90| a0 [ o0 | 30 | 60| 30 | 60| 30 | 20
120m/ . . : ‘ , 2 r
i 40 | 90| a0 | 90| 4 | 90 | 40 | 9| 30 | e | 30 | s0o| 30 | 30
140m/ : " . } :
i 40 | 90| 40 | s | 40 | 90| 40 | 80| a0 | 0| 40 | s0| 20 | 30
}gggf so0 | 80| s0 | 70| 40 | 80| 40 | 70| 40 | 50| 40 | 50| 30 | 30
200m/ 50 | 80| s0o | 70| so | 7o | s0 | 70| 40 | s0| 40 | 40| 30 | 30
250m

250m/ 60 | 70| 50 | eo | 50 |60 | s0 | 60| s0 | 40| 40 | 306 | 30 | 20
300m

300m/ 60 | 60 | 60 | 60| eo | so | 60 | s0 | s0 | 30 | 40 | 0| 30 | 20
400m

400m/ 70 | 60 | 70 [ s0| 60 | so| 60 | 40 | s0 [ 30| 40 | 20| 30 | 10
500m

A00my 70 | 60| 70 | 50| 60 | 40| 60 | 30| s0 | 20| 40 | 20| 30 | 10
600m

Sl o | s0 | s0 | 40 70 40 | s0 | 30| s0 | 20 | 40 10 | 30 | 10
700m

700 90 | s0 | 90 | 40| 70 | 30] 60 | 20| 50 | 0] 4 | 10| 30 [ 10
800m

800 90 | 40| 90 | 30| 70 | 30| s0 | 20| s0 | 0| 4 | 10| 30 0
A00m

900m/ [ r

Joom ] 90 |40 | s a0 | 70 [30 ]| 60 | 20| 50 [10] 40 | 10| 30 0
1000m/ . ,

10mil g0 [ 30| 9 [a0 ]| 70 | 20| 60 | 20 [ s0 o | 4 | 10| 30 0
18000V | g9 | 20| 90 | 20| 70 0] 60 | 10| s0 | 10| 40 0 30 0
2000m

2000m/ | on | 49 | a0 | 10| 70 0| 60 | 10| s0 0 40 0 30 0
3000m Dl S ;

>3000m 90 0 a0 0 70 0 60 I 0 50 0 40 0 30 0

* The maximum permissible speed of passenger trains passing through stations is 75
km/h or the speed pertaining to the section, whichever is the lowest.
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6. 3kV DC ELECTRICAL POWER
SUPPLY

Parameters in this section are under review and changes shall be communicated as
soon as the review is completed.

6.1 Traction Sub-Stations

Power is taken from three phase high voltage transmission lines at 50 Hz and converted
at silicon rectifier sub-stations to 3.3 kV D.C.

*  Both six and twelve pulse rectifiers are used but the present standard is to provide
only 12-pulse rectification.

e The traction sub-stations are spaced 3.88 to 7.88 km apart depending on the
number of tracks, overhead conductor sizes, terrain and traffic conditions and have
a nominal open circuit voltage of 3,450 V which reduces by approximately 15 V per
100 A of loading.

«  For the purposes of I.E.C. Publications the rated supply system voltage (U)
shall be taken as 3 300 V.

*  The continuous rating of the different types of traction substations varies from 3 MW
to 6 MW.

The overload ratings of the existing substations are as follows:

e Y xfull load for two hours
e 2 xfull load for thirty minutes
e 3 xfull load for one minute
« 3% x full load for ten seconds

*  The MVA back-up of the traction sub-stations varies between 600 MVA and 1 200
MVA.

e Traction sub-stations are provided with under voltage protection relays which may
be set between 1,5 kV and 2,7 kV.

 L.C. filters are provided at traction substations for the 600 Hz and 1 200 Hz
harmonics, the relevant L and C values being 60 yF and 1,173 mH (600 Hz) and 10
pMF and 1,759 mH (1 200 Hz).
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* A 0.9 mH series reactor is provided at each traction sub-station on the DC supply
side.

6.2 Traction Sub-Station High-Speed Circuit Breakers

Overhead track sections are fed from each end from common sub-station bus bars, via
individual high speed circuit breakers with a minimum continuous rating of 2 000 A, the
calibration of which may vary up to 5 000 A.

«  The high-speed circuit breaker tripping times are of the order of 40 to 100 ms for
local and remote faults, depending on the magnitude and rate of rise of the fault
current and automatic re-closure features provided.

*  The high speed circuit breakers are provided with a rate of rise of current trip feature
which initiates tripping at a rate of rise of current of 200 to 1 500 A/ms.

6.3 Overhead Track Equipment

*  The nominal overhead supply voltage shall be taken as 3.3 kV, which under normal
working conditions may vary between 2.7 kV and 3.9 kV and under abnormal
conditions may vary between 2.0 kV and 4.0 kV.

* The overhead system is designed to accept regenerative braking energy where
absorption resistors are provided at traction sub-stations with capacities of 1 000 to
2 000 A (this is only applicable to certain routes in South Africa.)

e« The overhead system comprises a copper catenary; copper contact wire and
aluminium feeder with cross sectional areas of 80 mmz, 161 mm?2 and 800 mm?,
respectively.

* The normal working height of the contact wire is 5 000 mm but this may vary
between 4 500 mm and 6 000 mm. The absolute minimum is 4 220 mm.

* The maximum contact wire stagger is 300 mm on either side of track centre
line.

* The overhead contact wire is of 161 mm? cross-sectional area in accordance
with BS 23/1970 or appropriately as superceded.

*  The ordinary running rail, which is not earthed, constitutes the negative return of the
system and one (normally) or both rails may be used for this purpose.

*  The resistance values of the overhead supply equipment and the rail system are
given in drawing CEE-TA-111 (attached).

« The overhead system has an impulse withstand level (1,2/50 ys impulse) of +130 / -
140 kV, a power frequency withstand level of 40 kV, a minimum dry flashover level
128 kV, a minimum wet flashover level (vertical) of 90 kV and a minimum creepage
distance of 530 mm.

* Surge arrestors between overhead supply and earth are provided at supply
feed points and have a DC Spark-over rating of 10 kV and a discharge voltage
of 9.5 kV at 10 kA.
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* Arc horns with 20 mm gaps are provided on the overhead supply at 0.8 km
spacing.
e Details of the amplitudes and frequencies of lightning and switching over-voltages
that are superimposed on the supply system are given in drawing CEE-THY-64
(attached).

/. TRAIN CONTROL AND
SIGNALLING SYSTEMS

Under normal operating conditions the electrical / electronic interference profile of train
sets shall fit the existing susceptibility limits of the signal equipment currently installed on
Metro lines.

Interference of the signal system by the modules and or train sets is not permitted.

Train control is optimised around commuter train lengths not exceeding 275m overall
length.

7.1 Train detection circuits

Two types of train detection circuitry are currently in use across the rail network in South
Africa that rolling stock must comply with, namely:

. Track circuits
. Axle counters

Track circuits

Several types of track circuits are being used. The first three types listed below are
widely used while the rest have limited use and are being phased out.

e TI 21 Audio Frequency Track circuits
e 8 sets of frequencies are approved (from A = 1699 Hz to H = 2445Hz)
* Authorized for all traction areas
* Used in jointed or jointless configurations
* Locally known as ML track circuits
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Jeumont track circuits

e Asymmetric impulse

e 2types: 83 1/3 Hz and 16 Hz

* Authorised for use in diesel and dc traction areas

50Hz AC Track circuits
Authorised for use in diesel and DC traction areas

D.C Track Circuits
Authorised for use in diesel and AC traction areas

. Reed Track Circuits
6 sets of frequencies are approved (from 363 Hz to 408 Hz)

Authorized for all traction areas

. Aster track circuits
2 types- U type and the Z type (presumed phased out)

Axle counters

The following axle counter equipment is in use:

. Siemens: AzSM(R), AzS350U with ZP43 Wheel detector
. Alcatel: AzLM with ZP30 Wheel detector
. Frauscher ACS2000 axle counter systems

7.2 Signalling Systems

Only conventional signalling systems are being used on Prasa and TFR networks, with
line side signals conveying aspect and route information to the driver. In some remote
areas paper-based authorisations are issued to the driver by hand or via radio.

Currently no form of automatic train protection (ATP), train stop (ATS) or warning
systems (AWS) are in use anywhere on the network.
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PRASA are considering the implementation of protection systems in the near future, but
details have not yet been finalised. Consideration shall also be given to upgrading to
cab-signalling and other forms of Communication Based Authorisation.

7.3 Trunking Radio System

. MPT 1327 is the trunked radio communications network used by Metrorail.

. TFR Telecom, previously Transtel, owns the network inclusive of customised
software with features such as entry of a train number linked to a radio.

. All radios, portable or train-based, are owned by PRASA. Radios were procured

from various suppliers including Motorola, Kavicom and Tate.

8. CIVIL AND TRACK

8.1 General Description
The following is a general description of the track on which the train sets shall operate:

. Track gauge is 1065 mm. + 5mm - 3mm.

. Nominal radius of the sharpest curve is 98 metres.

. The sharpest turnout is 1 in 6.

. On the sharpest parabolic vertical curve the grade changes at a rate of 240 mm/
20m/ 20m in depots and 150mm/20m/20m for yards and 40mm/20m/20m in
running lines.

. The super-elevation of the outer rail on a curve of 120 metres radius is 90mm at
a speed limit of 50 km/h.

. The maximum rate of change of super elevation entering and leaving such a
curve is 1 in 500.

. The gauge widening on a curve of 120 metres is 20 mm.

. The vehicles must negotiate both a 1 in 9 reverse turnout with 4877 mm semi-
curved switches, and a 1 in 9 crossover road with 4877 mm semi-curved
switches.

. The nominal length of platforms is 270 metres long.

. The existing standard is that platforms are 1520 mm from the centre of the track.

. The present nominal platform height from rail is 860 mm.
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In the event of vehicles exceeding the vehicle gauge depicted on drawing no. BE 83-
252, sheet 13 (attached) due to dynamic displacement, such displacement shall at all
times remain with the minimum structure gauges stated in Section 6.

8.2 Track Structure
Table 8.1: Track Structure [v]

[ CURVE RADIUS SLEEPER SLEEPER RAIL PROFILE | BALLAST PROFILE |

!._ TYPE SPACING e __
i >600m P2 or F4 ___700mm 48/57/60kg/m 1200m“/km
. 400m-600m | P2orF4 |  700mm | 48/57/60kg/m 1500m*/km
300m—400m | PYorFY |  650mm |  48kg/m 1500m°fkm
200m-300m | PYorFY |  600mm |  48kg/m 1500m */km

<200m | PYorFY | 500mm _ 48kg/m 1500m*km |
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9. RAIL AND WHEEL PROFILES

9.1 Rail Profiles

Typical rail profiles for curved track for bogie performance calculations are shown in
Figure 9.1.

TYFCAL RAIL PROALE
FOR STRAIGHT TRACK

36 36
) 2%
24 17
-.'1924 REF. LINE ‘ I
b [l &"N RS R12- \".' ‘ll.
| || 1 063 NN ||| |II
| - _'R6 |
LB / < EI'
I [ RELATIONSHP | Y
y | BEWEEN PROAIES| / |245° | ||
| DEPENDENT ON | Y
!
|

TYPICAL RAIL PROALE
FOR CURVED TRACK

Figure 9.1: Typical Rail Profile for Curved Track
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9.2 Wheel Tread Profile
Wheel tread profile used by Metrorail is Profile 22.
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Figure 9.2: Wheel Tread Profile
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10. LOCOMOTIVE COUPLERS

Couplers on existing locomotives are to drawing no. CME 68/10719/478.

)

11. CLIMATIC CONDITIONS

. Salt, ice, severe dust and iron particle laden wind conditions, with severe lightning
storms and driving rain occur in the areas in which trains shall operate.

. The altitude at which the trains shall operate is between sea level and 1 800 m
above sea level.

. Trains shall operate continuously in a relative humidity as high as 80 %.

. The maximum air temperature is 48°C (in the shade ) and the minimum air
temperature is minus 10°C in the areas in which tr ains shall operate.

. Snow conditions occur but this is infrequent.

. The environment in which the trains operate is highly industrialised and therefore
air pollution will be very high.

. Extremely severe electric storms are frequent in the summer months.

. The design of the air intake components for ventilation or forced cooling shall
prevent ingress of water due to severe wind driven rainfall as well as plastic bags,
etc.

12. STANDARDS AND
SPECIFICATIONS

12.1 Perway Standards and Specifications

1. Perway & Structures Standards for the Design and Construction of New
Infrastructure, S.l. Grobler, 2010-08-05

2. Manual for Track Maintenance, Spoornet, 2000

3. Railway Station — Passenger Platforms, Part 1. Clearances on Ballastless Track
(1065 mm track gauge), ARP 084-1:2009
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N

4. Design Guidelines to Improve Accessibility of Commuter Rail in South Africa,
SARCC, 07 April 2008

12.2 Electrical Standards and Specifications

1. Specification No. BBB-2856, 3kV Regenerative Energy Absorption Control
Equipment

2. Specification No. CEE-0041, 25kV AC Electrification (OHTE)
3. Specification No. CEE-0047, 3kV DC Traction Sub Equipment (OHTE)

4. Specification No. CEE-0054, Section Insulators for 3kV DC OHTE for both High
and Low Speed Traffic

5. Specification No.CEE-0055, Section Insulators for 25kV AC OHTE for both High
and Low Speed Traffic

6. Specification No. CEE-0111, 25kV AC Traction Subs

7. Specification No. CEE-0201, Regenerative Braking and Loading Equipment at
3000V DC Traction Subs

8. Specification No. CEE-0220, The Manufacture of Regenerative Braking Power
Control Equipment for use in 3kV Traction Subs

9. Specification No. T-T6E-0004, 3kV DC Electrification Overhead Track Equipment

12.3 Signalling Standards and Specifications
1. Specification No. CSE-1174-008, Category E42 / Issue 2, dated 6 March 1996

12.4 Mechanical Standards and Specifications

While PRASA are looking at international standards in the area of rolling stock
mechanical standards and specifications, it is relevant that the standards and
specifications listed below are taken into account as minimum standards and
specifications.

1. Code of Practise No. 2: Workshop Wheel and Axle Manual No. 2

2. RS/ME/SP/002: Specification for the Supply of Axles for Tractive and Trailing
Stock

3. CME 19: Steel Castings for Rolling Stock
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4. CME 85: The Testing and Inspection of Welding (1971)
5. RTS-SPC-0023: Paint and Cleaning of Metro Rolling Stock

13. REFERENCES

[ Agreement for the Uase of Assets and Related Services entered into between
SARCC Ltd. and Transnet Ltd., June 2000

i National Safety Regulator Act, No. 16 of 2002 (as amended)

i Re-Signalling Implementation Master Plan for the SARCC, HERA Infrastructure
Limited, 31 March 2009

\Y Manual for Track Maintenance, Spoornet, 2000

% Perway & Structures Standards for the Design and Construction of New
Infrastructure, S.1. Grobler, 2010-08-05
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