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SCOPE

This specification covers Spoomet's requirements for the supply of outdoor surge arresters required
for the protection of 3kV direct current electrical equipment against surges caused by lightning and
switching surges.

REFERENCES

Except where otherwise provided for in this specification all equipment offered must comply with the
requirements of the relevant standard specification for surge arresters of the S.A. Nalional
standards, otherwise with the relevant intemational standards effective at the time of tendering.

South African National Standards

SANS 600994 : Metal Oxide surge arresters without gaps for ac systems.
SANS 121 : Hot dip galvanized coatings for fabricated iron or steel drticle.
The following Spoomet drawing is referred to herein: -

CEE-TLE-6: Adapter plate, Surge arrester.

TENDERING PROCEDURE

Tenderers shall indicate clause by clause compliance with(the specification. This shall take the
forn of a separate document listing all the specificationls clause numbers indicating the
individuaf statement of compliance or non-compliance. This document can be used by tenderers to
elaborate on their response to a clause.

Tenderers shall motivate a statement of non-compliarice.

Where equipment offered does not comiply with “standards or publications referred to in the
specification, tenderers shall state whigh"standards apply and submit a copy in English.

Tenderers shall submit descriptive literature consisting of detailed technical specifications, general
constructional details and principal diménsions, together with clear illustrations of the equipment
offered.

The "Technical Data_Sheej” “ppendix 1 to this specification shall be fully completed by tenderers.
Failure to submit fully'¢afmpleted data sheet(s) may preclude a tender from further consideration.

APPENDICES

AppendiX 1 -sTechnical Data Sheet.
This appepidix galls for specific technical information to be submitted by the tenderers.

ATMOSPHERIC SERVICE CONDITIONS

The,arresters shall be designed for outdoor installation and rated for continuous operation under the
following service conditions:

Altitude - 0 to 1800m above sea level

Ambient temperature - minus10 °C to plus 45 °C

Relative humidity - 10% to 80%

Atmosphere - Heavy polluted environment: salt laden

industrial and focomotive fumes, and severe
dust conditions.

Lightning conditions 12 Ground flashes per square kilometre per

annum .

The arresters are to be installed on 3kV DC electrification structures and shall be exposed to direct
sunlight.
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ELECTRICAL SERVICE CONDITIONS

The arrester shall be suitable for operation on DC supply, obtained from silicon diode rectifiers,
which contain a superimposed altemating current ripple due to harmonics.

The operating voltage is 3kV DC nominal, but varies during normal operation between 2,3kV and
3,8kV for sustained periods.

MECHANICAL SERVICE CONDITIONS

The arrester shall be subjected to severe vibration.

SURGE ARRESTER REQUIREMENTS

GENERAL

The amrester shall be of the metal oxide type.

The arrester shall be station class with a line discharge class 3 in accordance with SANS 60098-4.

The amrester shall be contained in an enclosure made of the insulating mat&siat, porcelain that is non-
flammable and non-hygroscopic and so designed as to prevent the ingres$,ofidir/8nd moisture. This
material shall be resistant to UV radiation, comrosion and electric erosigi™anditracking under normal
operating conditions.

To verify ihe seal integrity the manufacturer shall indicate the leakage/rate of the amester and what
type of leakage test method has been used. The Integrated Helium Mass Spectrometer or the
Membrane method is the preferred method.

All ferrous parts of the arrester i.e. terminals, connectifig clamps, nuts and bolts shall be stainless
steel, or mild steel galvanised in accordance/vitfispecification SANS 121 for " Hot dip galvanised
coatings for fabricated iron or steel article".

In the event of an intemal flash-over of which the surge energy exceeds the energy discharge
capacity of the arrester, provision should be/made to relieve the pressure and prevent the arrester
from exploding, scattering poggelain fragments over a wide area with the consequent possible
damage to equipment and,injury'te staff.

The arrester shall be designed'e give a clear visible indication in the event of failure, in order to

easily identify fauftj\armeSters» The visual indication shall be visible from ground level. The visual
indication shall be\visible\ifom ground level. A description of the visual indication system shall be
given in the, "fiechnical data sheet" Appendix 1.

The mirfigusn outdoor earth clearance between the line connection and any other part of the arrester
that is'eonnectéd to earth, shall be 150mm.

‘{hedmester shall be pedestal mounted, with an adapter plate according to drawing number
CEE-TLE-6.

ARRESTER RATINGS

Rated voltage of the arrester Ur - 4,8kV DC.

Rated nominal discharge current - 10kA.

Discharge current withstand capability (4/10 ps two shots) - 100KA.
Continuous operating voltage (Uc) - 4,0 kV.

Pressure Relief Capability - 40kA/0,2 secs.

Line Discharge Class in accordance with SANS 60099-4 - Class 3

The residual peak voltage shall not exceed the insulation level of the traction substation. The
substation is capable of withstanding a test voltage of 10,5kV (rms) 50Hz AC for one minute.
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MARKING

Each arrester shall be legibly and indelibly marked with the following information in a position where
the information can readily be seen.

Manufacturer's name.

Year of manufacture

Rated DC Voltage.

Continuous operating Voltage. (Uc)

Serial Number

The words “Metal Oxide” and “Outdoor” - type

Insulating medium

The word “Live* on or near the connecting terminal if the arrester has a metal casing that is
connected to the earth terminal, and the word “Earth” on or near the earth terminal.

TESTS 4
Test certificates to verify requirements shall be submitted with tender documents.

The required tests shall be performed according to the S.A. National Standards for e aresters or
relevant intemational standards.

Spoomet reserves the right to camy out any check tests on data subi owever, the successful
tenderer will still be responsible for efficient operation of the eq service and its compliance
with the specification.

Spoomet reserves the right to inspect the equipment at any stage during or after manufacture and be
represented at any tests, and shail have full power ny item that is considered defective or
inferior in quality of material, workmanship or desi that required by this specification.

PACKING

All equipment shall be packed in suchQat it will be adequately protected against damage

during handling and transport.

N
S
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APPENDIX 1
TECHNICAL DATA SHEET
{To be completed by tenderer)
1.0 TYPE Of GITESIEr e et st s s
2.0 Manufacturer
3.0 Rated DC voltage (Ur) e s sstsesest e see s s e ssnesen kv
4.0 Continuous operating DC voltage tresmterereesstieesean st errrrararseseesnassnsnsessssnsnnneasesc KV
5.0 Nominal discharge current
6.0 High current impulse withstand
capability (4/10us)
7.0 Maximum rasidual voltage at steep
or lightning impulse current.
8.0 Long duration current impulse
9.0 Pressure relief withstand
10.0 Energy discharge capability
11.0 Vibration resistance
12.0 Mechanical bump strength
13.0 Creepage distance
14.0 Height
15.0 Mass
16.0 Temperature ran
17.0 Altitude \
18.0 Visibl &- description

@%Q

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

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

..................................................................................................................................
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SOUTH AFRICAN TRANSPORT SERVICES

DISTRIBUTION ELECTRICAL ENGINEERING INSTRUCTION POWER

STEP-DOWN POINTS FROM TRANSMISSION
LINES FOR SIGNAL RELAY ROOMS WHERE

A, B, C | TELECONTROL IS PROVIDED P.3

=

1.0 SCOPE

1.1 This instruction covers the arrangement of step-down poi é on trans-~
mission lines which provide electricity supplies to sign lay rooms on
Centralised Traffiec Control <(C.T.C.) sections where telecontrol 1is
provided for the control of high voltage switchgear. s‘\»{'

1.2 The Instruection applies to all new signal sup s to be erected
which have telecontrol, and existing teleco signal supply lines
that are being rebuilt.

1.3 The instruction is not applicable to lies from 25 kV AC electrifi-

e

cation,.

NOTE : Q

This instruction provides f rapidly isclating a faulty section
of overhead line and chan er from a faulty step-down to a healthy
stand-by transformer

The above facil
otherwise res

reduce the outage time of the supply that would
ecesgitates additional costs to extend the tele-
control eq o provide telecontrolled switches, to double up on
the number down transformers required, and to provide change-over

equipm
@sigmalling equipment has stand-by batteries capable of main-

e

€§§§h upplies to relay rooms for a reasonable period to enable manual
ing to take place - and furthermore where the reliability of power

upplies and the prevention of train delays is not of paramount impor-

tance, and the funds to provide the above-mentioned additional equipment

are not justified or not available, this additional equipment need not be

supplied. Each case should be considered on its merits, considering

local conditions and signalling requirements.
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DISTRIBUTION ELECTRICAL ENGINEERING INSTRUCTION POWER

STEP-DOWN POINTS FROM TRANSMISSION
LINES FOR SIGNAL RELAY ROOMS WHERE
TELECONTROL IS PROVIDED ' P.3

2.0

2.1

2.2

2.3

2.4

2'4'2

REQUIREMENTS

The transmission line voltage 1is usually 11 kv, 6,6 kV or 2,2 kV,
However, 11 kV is the preferred voltage and should be adoptedqﬁor all new
signal supply lines, unless load conditlons dictate that a er voltage
is necessary. The next higher preferred voltages are, 22 and 33 %V,
Changing to 11 kV should be considered when an existing wer voltage
line has to be rebuilt and the technical advantag utweigh any addi-
tional cost.

Step-down points for signal supplies should ; ged as shown on the
attached circuit diagrams Nos. CEE-PEBR-73 and CEE-PEB-74. Drawing No.

CEE-PFB-20 is a pgeneral arrangement of Equipme mounted on a H mast.
This arrangement may be modified to a particular type of equipment
available, and also to meet any co encies,

The above-mentioned drawings - lecontrolled high-voltage switches
for iscolating sections of lineen step-down points, duplicate step-
dowvn transformers for supplyin hé signal relay rooms with both signal-
ling power requirements ‘and |local power and 1lighting supplies, and
automatic change over ‘betw the low-voltage supplies from one trams—
former to the other. advantage to be gained from this arrangement is
that "Control" i rapidly isolate any section of the high-voltage
line between with only momentary interruption of supplies to

signal rela \

A tele rolled switch 1s provided at each step-down point. The switch
the load-break, fault-make type, preferably of the ollless
itable for being opened and closed by telecontrol.

type,
ug:‘itch should be suitable for opening and eclosing from a 110 V single
hasé AC supply. In order to reduce the instantaneous magnitude of this
pply, the switch should preferably be equipped with a motor-operated
spring charging mechanism to provide closing and tripping energy. The
operations will be triggered from remote only, and no provision need be
made for "local" closing or tripping other than the usual manual open and
close at the switch.

The Chief Engineer (S & T) will make available a 110 V AC single phase
supply from the "no-break" supply in the relay room for operating the
switch (opening and closing).
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DISTRIBUTION

|

ELECTRICAL ENGINEERING INSTRUCTION 5 POWER

d e e

STEP-DOWN POINTS FROM TRANSMISSION
' LINES FOR SIGNAL RELAY ROOMS WHERE
; TELECONTROL IS PROVIDED | P.3
i i

1

2.6

2.6.1

2.6.2

2.6.3

2.7

Manually-operated three phase HV isolating links are provided to isolate
sections for permit working etc.

Puplicate step—-down transformers should be provided, each oqsgadequately
rated for the combined signalling as well as signal relay power and
lighting load of the building, fuse-protected on th gide, One
transformer should be 100 % standby to the other.

Each transformer should be adequately rated for N\t full load as
determined above and should inm addition have ade pare capaclty for
likely future expansion. If this expansion f3 ot, known, 25 % of the
full load should be allowed as spare capacit the next higher stan-
dard size adopted.

In the interests of standardisatio HV “step—down transformer shall be
rated less than 16 kVA.

The transformer secondary vo ta 1 preferably be 400/231 volt three

phase. When only a few 0 Vo supplies are required for signalling
etc,, these ghall be obtained from separate transformers of 380 or
220/110 capacity.

An automatic cha
changing from
former fail
each transf

rrangement shall be provided in the relay room,
ted transformer to the other in the event of the
bedng de-energised. A separate cable shall be run from
the relay room,

No otlier, o ide electricity power supplies need to be taken into the
signa elay room.

OCTATED DRAWINGS

fellowing drawings accompany this instruction :-

CEE-PEB-73 - Circuit Diagram -~ Step-down Point For Signal Supplies
On CTC Sections With Telecontrol

CEE-PEB-74 - Supply Change-over Panel, Circuit Diagram

CEE-PFB-20 - H Magt For Dual Transformer And Sectioning Switch

sheet 1 of 2 Mounting At Midspan Universal Column Structure,

CEE-PFB-20 - Material List H-mast For  Duazl Transformer And

sheet 2 of 2 Switch Mounting At Midspan Universal Column

Structure. Sectioning

- -
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SOUTH AFRICAN TRANSPCRT SERVICES

]
!
DISTRIBUTION ! ELECTRICAL ENGINEERING INSTRUCTION : POWER
@ |
i STEP-DOWN POINTS FROM TRANSMISSION ;
i LINES FOR SIGNAL RELAY ROOMS WHERE ,
A, B, C | TELECONTROL IS PROVIDED | P.3
| }
3.2 It is the responsibility of all wusers to ensure that they are in

poesession of the latest issue of all applicable drawings.

4,0 AMENDMENTS AND SUPERSESSION \ﬂ

4.1 Clause 1.0 has been amended to include a "NOTE".

4,2 This instruction supersedes Electrical Engineering ruction P3, 1ssue
1 of February 1982,

O

END
O

for CHIEF ELECTRICAL ENG

\
&
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SOUTH AFRICAN RAJITWAYS
ELECTRICAL ENGINEERING DEPARTMELT
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SPECIFICATION FOR 3 KILOVOIT DC BLECTRIFICATION OVERHEAD TRACK EQUIPMENT

1.0 SCOPE

1.1 This specification covers the survey, design, supply (except
where otherwise stated)®and erection of 3 kV DC electrifica-
tion overheéad track eguipment for railways as spetified in
thé dotuments herewith. In certain sections an 11 XV Hrans-
misgsion line will be required on the same structureés which
carry the 3 kV DClgquipment. This will also be 1 ated in
the Annexure to ‘this specification, After comgigjé:

W

d by the

contract the completed debail designs shall
: ditions

Administration for their further use unde
deemed necessary.

1.2 Since this specification covers inker the design and
supply of a special type of equipment which only firms with
special knohleage and experien 1 perform to the Admini-
stration's sgtisfaction, ten wil® only be cornsidered
from firms who have deSLgn*- gupplied similar eguipment
to other railwasys, and fugz m@re can prove that the equip-
ment supplied has prov o1 tely setisfsctory over a period

of years.

2.0 GENERAL IITFORMATIOF

2.1 The Tenderer rovided with a single line diagrem of
the open ro nfl plans of the station layouts showing the
extent of rification. Details of all physical features
are not a nown.

2.2 ‘The #Mnehsions shown on individual drawirgs of the Administra-

¥, be either in imperial or metric megsurenent units.
dcessary, converslons shall be made. However, all

dimensioned in metrxc unats.

2*§’<E? emsigns fur steelwork apd linework requirements shall be
based on the following criteria +

Factor of safety for : line comnductors and Iittings : 2,0
: Iron or steel T 245
 reinforced concrete : 5,0
¢ insulsgtors Ol

Wind pressure 750 Pa on projected surface.area at right angles
To wind.

Equivalent area for wind pressure on round steelwork and
conducters ¢ 0,6 of projected area.

2fenne
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Equivalent aree for wind pressure on lattice sections : 1,5
x projected surface area.

imbient temperature range =5 gG to 50 8%
Maximum operating temperature of wirihg : 80 °C
2.4 Tenderers shall offer designs for insulated droppers Yo support

the contact wire. Droppers below 600 mm in length shall be
free to slide on the catenary wire and the insulating wedium
between dropper and catenary shall therefore be abrasion
resistant and have a low coefficient of frietion. Tenderers
are free to offer their own design of dropper attachments.
Tenderers may offer their own designs for overhead 4rack-
equipment fittings providing these are interchangegble with
existing Administration's designs, but the desigme8l steelwork
and genersl design of the overhead track eguipment {span
lengthy, catenary sag, ebc.) shall be as showmon the drawings
provided, or as herein specified. See alsg AMNE and 14.5.1.

2.5 An 11 kV transmission line wheén specifiied) Snhall be erected
on track equipment structures where physicael feastures permit.
The section between make-off point§ shald be cabled, but
this work is not covered under bthig specification. The steel-
work design for main line stxu€Bures, shall take into account
the provision of a 11 kV transmission line on these track
structures whether specifi€dNas, required or not required.
See also 12,6 and 16. 3.1 hereaf.

2.6 For the purpose of designjof the contact wire system the
maximum speed of tHain®um@y be teken as 120 km/h .

2.7 Service conditdons “are as follows :
Altitude : 0 ~-.1 800 m ghbove sem level
Ambisnt Hempéergture 3 -5 “C to 50 “C
Relative humidity : Up to B6%
Lightnhing \conditions : Severe

If 2ddition atmosphere may be polluted by steam or diesel
Nocomttives and/or atmespheric or industrisl sources and
fhis’ shall be sllowed for by the tenderer in his tender.

3,0 CONTRACTOR'S SURVEY AND ELECTRICAL CLEARAIICES

S| The Contractor is required to undertake a preliminary survey
t6 find out and set down all the physical features including
bridges, waber columns, transmission line and level c¢rosseings,
signal structures, teléecommunication routes and sll obatruc-
tions which riay heve a bearing on the electrification of the
line on the single line diagram.

- -
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3.2 The minimum clearances permissible for transmission and com-
munication lines crossing the overhead track equipment under
the most adverse conditions of wind and temperature are as

follows :
Description Clearance
Ze2e Any wire not normally "“alive" 2,5 m

and the overhead track-equip-
ment steelwork.

3.2.2 Any high voltage transmission 2,5 m + the normal outdoor
line conduc¢tor and the overhead earth clearance.
track-equipment steelwork. QN

3.243 Any wire not normally "alive"” 1,8 m + the nohk outdoor
and any "live" portion of the earth clearance.
overhead track equipment. V

2. 2.4 Any high voltage conductor and €00 :
the overhead track-equipment ear‘b@

earth wire.
34245 Any high voltage conductor amd N% m + the normal outdoor
any "live! portion of the ove ea®th clearsnce for the

head track equipment. higher voltage.

3.2.6 The outdoor earth clear @a_ﬁ, shall be observed for
voltages at any altit% s follows :

Yoltage Clearance
650 75 mm
2 200 75 nm
3 300 75 mm
‘\\‘ 150 mm
200 mm
) Z00 wn
{ 4730 mm
530 mm

%, 3 Transmission lines and/or % kV DC feeders erected on the over-
head tTzck equipment and which are independently switched
ghall be located outside the.confines of the overhead fLrack
gguipment steelwork and shell maintain the following clearances
under all atmosgpherie conditions :

470 .-
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5.3.2

3.3.3
3.3.4

3.4

3.5

5.6\ Q

3.7

lines
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Description Clearance

Any high-voltage trensmission 1,8 m + the normal outdoor
line conductor and/or separate earth clearance for the

3 xV feeder and gny "live" higher voltage.

portion of the overhead track

equipment.

Any high-voltage conductor and 60C mm + the normal outdoor
the overhead track-equipment earth clearance.

sarth wire.

Minimum height allowable for Kot below the highest point
any high-voltage conductor not of the adjacent "Llige"
positioned further than 2,5 track equipment.

metres plus the normal outdoor

earth clearance to any portion

of the overhead track equipment ‘\\"'
steelwork,

The minimum cleéearance permissible betwee
transmigsion line conductor and a separ kV feeder, both
run on overhead track-equipment strugtu hall ot be less
than 1,8 metres plus the normal oukgddor earth clearances for
the higher voltage.

igh~voltage

The minimum ¢learance that
mission and/or communicatio cross transmission lines
and/or separate % kV fee : opverhead track structures

under all atmospheric c@nditions ig as follows :

be maintained when trans-

Between the trans
on overhead tra
mission lire
oufdoor eartt

lon 1ine and/or separate % kV feeder
mnent structures snd the other trans-
unication circuit : 1,8 m plus normal
arance gpplicable to the higher volbage.

ow~voltage transmiscsion and communicetion
electrified tracks, protection to thz overhead

ip®ent shall be afforded by means of z suitable cradle
n the sides gnd underneath the crossing, or apnother

metood used. Where such devices are not existing, the

Ttor shall refer these crossings to the Engineer for

s further atlention. '

In cases where

After the preliminary survey all instances where crossinpgs

are under clearance, shall be referred to the Engineer, so

that he may make arrengements to provide the necessary clearance
or cable the intermediate section affected.

Subsequent to the preliminsry survey, the Contractor shall
agtain check through the route and tentatively fix the struc-
ture positions either by, sppropriate markings on the rail or .
by steking. The structure positions will be dictated mainly
by the permznent way and physical features. Allowance shall

be made for future doubling on single line sections by posi-
tioning masts opposite to the side of the proposed future
track. (Unless this is to be at 5,5 @ to the existing track.)

5 enae
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3.8 If foundations are required on rail bridges, these shall be
referred to the Engineer, for further attention. The require-
ments for tracket mounting facilities under overhead bridges,
shall be baseéd on drawing BE 7595M. Where this drawing is
not applicable, the matter shall be referred to the Engineer.

%.9 Prom the survey {clause 3.7 refers) a preliminary lay-oub
plan shall bte developed, recerding the positions of all
structures apd lay-oubt of equipment between them. Standard
electrification symbols shown on drawing CEE-TA-62 shall be
used for plotting the lay-out on scale plans. The sgections
between stations and station lay-eouts shall be prepared on
separate scale plans and the division between Btatngth
station sections and stations shall be taken as thj erlaps

situated on either side of the station.
ilable” irigpection
ireer” in order
] ned mey agree

sfallation work

%10 As soon as the preliminary lay-outs become a
"walk-outs” shall be arranged through the En
that the Departments of the Administratio

finally to the positions of structures el
shall commence prier %o the spproval o @ uts by the.
Engineex.

2.1 The Contractor will be requiredsto

@

Wfe positions relabive to

{a) Co-ordinate switch st
i tie-stations with the

the traction substat
traction substation

(b) Co-ordinate transio
electric light \and
with the Engihesr.

'mer H-mast positions relative to
power and signalling supply points

4,0 OVERHEAD TRA MENT STRUCTURE POSITION REQUIREMENTS
4.1 Electrifi i gstructure clearances to be maintained for
mastsg be as follows

4.14.1 Si multiple track :

eral mast to track centres shall be at 3,2 m except

:%%é§e otherwise provided in the following clauses :
4,92

Single track : signel approach

whenever possible masts shall be located ab 3,2 m centres

on the left hand side of the track approaching the station
in order not to obscure signal vigibility. In cases wheére
masts are situated on the right hand side of the tTack and
at any location whers signal visibility is likely to be
impaired the centres shall be increased to 3,7 m . The dis-
tance between centres as well as the number of masts decided
upon shall be in asgreement with the Administration's Signal
and Telecommunication Department.

6/-.-.
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5.1.5

4.1.6
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SPECIFICATION KC, T-T6E-4
JANUARY 1970

Multiple track : signal approach

Mast to track centres shall be retained at 3,2 m but where
this will interfere with signal visibdbility the mast shall

be moved out to 3,7 m centres. Alternatively, if colour-light
signals are to be provided, signal gantries may be used.

Cuttings

Where possible mast to track centres shall be abt 3,7 m to
avoid table drains, or otherwisé comply with the Chief Civil
Engineer's requirements. Tenderers shzll include a unit price
for table drain re-establishment on a metre length basis,

Qﬁ
Banks

3,2 m mast to track centres shall be used. Re -3 clause
4.1,6 for clearances to be observed f4r cu

Curves

In all cases the clear distance from m o centre line
of the respective track shall in ng e be less than
the dimensions laid down in the f ClVll Engineer's

5 2m in ary particular case ectlons between stations, or

drawing type DZ61M. (The dist 11 not be less than
2,75 n if centre masts ar EEyed on double track.)

Station Platforms

Masts on statipn platf including goods road platfoxrms
ghall be positio
of 3,0 m from
of island plakff
on thé cent

ed\such that there is a minimum clearance

" mast to edge of platform. In the case

sbtructure supports shall be positioned

inevof these platforms. The foundabion helght

ha®l be 1 100 b above rail level. Masts which
bable shall be equipped with anti-climbing

. adi
AL\@sts behind stop blecks

inimum clear distance hetween the anchor dmast and stop
lock shall be 6 m . Insulegtionn shall be introduced into the
ntact and catenary wireg immediately above the stepblock
and the wiring between the stopbloeck and the anchor mast
shall be connected to rail.

Minimum cleararice

Structures shall not be positioned nearer than 2 465 mm c¢lear
of the track centre lime plus the clearance to be observed

on curves where gppliceble, as laid down on drawing D%61I1.
Phis minimum clesTance shall only be resorted to when there
is no elternative, and with the approval of the Engineer,

P/ eaee
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4.2 The maximum span lengbh permissible on tangent track is 67
metres, In sections particularly exposed to wind it may
prove necessary to decrease the span lengths. These sections
shall be established by the Contractor and so marked on scale
plans. The funneling efféct of certain ground forwations as
well as the upward deflection of wind by high banks shall be
taken inta account in determining reduction of span lengbths.
Particular attentiom shall be given to the safe design of
supporting structures in such sections.

5.0 PARTICULARS CF MAIN TINE QVERHEAD TRACK EZQUIPMENT
5.1 On sections between stations and main line/s throughstations

the overhesd track equipment shall consist of a simple cate-~
nary, contact wire, (with a tension device) and lumiriium
feeder suspended above the cgtensry. Particulars of the con-
ductors are as follows : §<;~"

Description  Catenary Contatt der
Hake-up of 80 mm2 (7/3,75 161 mm° 800 mm® (61/4,25
vire. stranding) stranding)
HMaterial Hard-dravn Hard =4y awn Hard-drawn
COpper. @:hoer. aluminium,
SABS 182 BE 2% SABS 182
Remarks Mternati 10
special
Maxim 67 m

\ igu continuous current rating of these wires will be
; ps., Higher current up to % OOC amps will also be
e¥ienced for periods not exceeding 30 minutes. Such over-

urtent periocds will be sepersted by intervals of not less
Bhan 30 minutes when the normal maximum centinuous current
Q‘ will filow. Short-circuit eurrents will be experienced ab
infrequent intervals, with short-circuit currents of 20 000
amps flowing for 3 periods of 60 milleseconds esch within &
cyele time of 45 seconds. This cycle may be répeated once
only after en interval of one minute.

CGonnection between iﬁeder, catienary and contact wire, of
crogss—section 160 mm“, shall be provided at every suspension
point onm main lines, and on crossing loops adjacent to main 5
lines. Conrections between catenary and contact wire of 50 mm
eross-dection shall be provided at every sSuspeneion point on
tracks other than the sbovementioned.

S/oo-o
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T™he tensioning of the contact wire omly, on main lines, shall
be effected by wmeans of a weight tensioning device. The cafe-
nary wire/s in this case shall be at a fixed tension and its

tension will vary with temperature.

Turnbuckles having a take up of 460 mm shall be incorporated
in the fixed anchor assemblies. In additioxn, in the case of
the feeder wire only, link plates of A60 wm lHole ¢entres
shall be placed in tandem with the turnbuckle.

The tenderer shall indicate in his tender how it is intended
to compensate for a reduction ih the cross-sectional area
of the contact wire due to wear (i.e. a minimum thicifmess)
when a weight tensioning device is used, and the suecessive
sizes of wire at which weights must be reduced, o be
stated also.

in station

Where the coatact wire is also fixed tensi
11l be per-

vards a maximum tension length of 1 830
nitted.

The maximun tension length of a confact e, Lensioned by
a weight tensioning device shall 1 610 m or approximately
tahgent track. '

have a designed constant
of the weights it shal ‘e WosEsible temporarily to increase
this value bty 10% if requited.

24 spans between asnchor point
Few conkact wire when sutop® ly weight tensioned shall
.%, of 14,5 XY . By alteration

Tension in worn ct wire may be permitted to increase

to the maximum ible working load (ultimate strength
2) Yefore tHe ht is reduced.

The conta eight at the tensioning Qosition-will 10—

mally apy imately 5,0 metres sbove rail level and this

will available space for the mounting attachments and

movefigpt of the weights.

to which the weight tensioning device is attached
be either :
Q‘Q a 203 x 152 mm or 229 x 178 mn I section

5.3

er
a 204 x 206 x 52 kg/m or 206 x 216 x 71 kg/m Universal Colump
section,

In order that standard components are supplied, brackets for
attachment to the above mast sizes shall be suitable for
attachment to each of the I se¢tion masts specified.

The weight %ensioning device shall be of the wheel and barrel
type and shall incorpoxrabte a dévice to prevent displacement

of the weights in the event of a broken conductor. The mechani-
cal advanszze shall be 3:1 or 4:4 or have suitable intermediafte

9/&0—--



~arrangement to sllow the contact wire #0
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vglues, The maximum contact wire length from anchor to the
midpeint contact wire anchor location shall be 805 metres.
Full details of the tensioning device, including the weights
required and recommended mounting and guide arrangements are
to be supplied by the btenderer.

The flexible wire rope which dis attached to the weights and
to a standard tension insulator fitting shall be fully
detailed in the tender and shall include the measures taken
to afford protection zgainst fatigue and corrosion. Specizl
attention shall be given to the prevention of attack by
atmospheric corrosion.

The strength of all fittings and wire ropes shall Nsutricient
for the purpose with an adequate factor of safe d the
ultimate strength of all components shall be detal by the
tenderer,

1th a swivel
or at various
angles to the mast and sulfable arrang s to prevent
twisting of the pulleys are also tb!be neorporated in the

The weight tensioning device shall be pxrov

design, The pulley bearings shal bail or roller bearings
of the sealed type.

The fittings used with the ight tensioning device shall be
capable of carrying the I t-circuit currents speci-
fied arnd suitable arra for bonding the device to the
traction rhil via the @ncher wmast shall be provided.

A means of prevendi unguthorised handling of the weights,
such as a protect cage surround, shall be included in the
design.

vanised t Specification 763 or equivalent national
ol.

A11 metalé mbonénts shall be pon~ferrsus or hot dipped gel-

Comtatt d catenary wire overlaps shall be positioned on
track or may dbe positioned on curves of radius not
53 *than 500 m, providing the masts are situated on the

utside of the curve, See drawing CEE-TP-124 sheet one,
nergl grrangement drawing. The 25 kV insulation in the
catenary system shown on this drawing shall be chenged %o
%z xV insulation however,

On main line single or double track, overhgad track-equipment
for esch track shall be separately supported from a canti-
lever with the insulators suspended in such a mannefr as to
allow along the track movement of the conductors, under
abnormal conditions such as s broken cenductor. Switched
pverlaps shall be generally to drawing No. CEE-TP-120

sheet one with the exception that % kV insulation shall be
substituted for 25 kV insulation. Only at overlaps for

10/-&-:
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5.8

5.9
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tultiple track with no suitable track centres shall the
overhead wires for each tratk be suspended from common steel-
work. In the case of the main line through stations, overhead
track equipment may be suspended from steelwork common to the
yerd or loops.

The feeder wire shall be run over all mein lineés including
the main line through station precincts and, where indicated
by the Engineér, on the station loop edjacent to the main
line,

The support arrangement under bridges shall comprise a trans-
verse span wire to support the catenary, together with &
contact wire registration steady arm, free to travexnge hori-
zontally. A suitable design is included in the schefiule of
drawings herewith, but the Contractor may offer an Blterna-
tive design.

The support arrangement on steel box girder riyégsbridges
shall comprise suspension brackets for the ‘¢Hbeénary and feeder
wires, attached above the bridge, with florizentally tra-
verging steady arms for contact wire registiration as shown

on drawings Nos. BE~TP-40 and BE-TME-45.%w8pacing between
supports shall not exceed 9 m .

The steel crogsarm for atbtachimgsthe 11 kV line to box girder
bridges shall be insulated AFthNelectrically and against
vibration and shall be gengrally as indicated on drawing
No. BE-TMG-6, Spacing be€tween Supports shall not exceed 50 m .

(Fote: The mountingqarrangements may require to be adapted
to the particularedimensions of the box bridges.)

All overbridgef sShall have profile drawings prepared by the
Contractor showing the position of supports, conbtact and
catenary wine“heifghts at suspension points, and the grading
of the contact Wire relative to the track if applicable, on
scale plang. Certain bridges have alreddy been provided with
bridge bracket mounting facilities either by bolts or nuts
cast \in dhe underside and thede may be used where suitable
and ‘the/ brackets required shall be secutrely fixed by the
Contractor. Contact wire shall run psraliel to tracks under
Gridges and to the first structure on each side of the bridge.
On overhead bridges with clearance to rail level of & 920 mm
the contact wire hei%ht shall be 4,5 metres. With a clegrance
Yo rail level of 5 080 mm the contact wire height shall be
4,650 metres. Holés may be drilled in bridges only after
approval eof the Chief Ciwvil Engineer has been obtained through
the Engineer.

Tunnel fittings, if required, shall be of Gontractor's own
design and shall be appioved by Chief Electirical Engineer. R
Overiaps shall be positioned immediately outgide both entrances
to all tumnels and must be installed in long tunbels where

the tension length encountered requires an overlap.
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5.10 The following specifications shall apply %To line conductorsg
unless the tenderer offers equipumefit complying with other
National Standard Specifications and these specifications
are acceptable to the Administration :

Hard-drawn copper contact wire BS 2%
Other hard-drawn copper conductors SABS 182
Hard-drawn sluminium conductors SABS 182
Aluminium conductors, steel reinforced SABS 182

6.0 STATION AND YARD QVERHEAD TRACK EQUIPMENT PARTICULARS

6.1 In yards the overhead equipment shall consist of a simple

catenary of 80 mm®™ c¢ross-sectiogy (7/%,95 stranding)ehard-
drawn copper and & solid 161 mm~ contact of hard_drawn copperT.
Sufficient currefit-carrying connections of suitabl®{cross-
sectional area for the purpose shall be providgd between the
catenary and contact wires. For ease of adjushiiug sensions
afterwvards turnbuckles of 460 mm length ar@whg\D€ provided
with tliese wires at anchor points,

6.2 Cantilever masts shall be nsed for two Sragks on tangent
track where the spacing between tragk centres is 5,5 m, and
in other instances portal or separfite cahtilevers where suit-
able., For more than two tracks| portal structures shall be
used, namely booms or lattige Bfidges. Alternatively, cross
catenary construction of d€signNacceptable to the Chief
Electrical Engineer maybe\used. Phe support wire and fittings
shsll be of a corrosiofi—rest®fant material acc¢eptable to the
Chief Electrical Engineer.

6.3 The structures for™wmain line/s shall, wherever lay-outs permit,
' form part of thényerd steelwork. The structures across yard
roads shall greferably be in line snd in line with main line
structuresg Wwhegre gspplicable.

6.4 On porial structures crogs-span wires for supporting the
regigterite arms shall only be used across yard roads where
no ede€trical overhead-track separation is mecessary, other-
wise Bhe contact wire shall be registered separately with
“rgsp@et to the track it serves, the steady arm arrangement
Peiny attoched to vertical steel members supported from the
Portal bridge, Cross-span wires to de installed Yo drawing
No. OCEE-TP-153,

6.5 Pull~éff arrangements shall be provided in yard spand where
it is necessary to pull the contact wire ond gauge. Pull-off
maste {i.e. with catenary wire not suspended) shall not be
used on main lines between gtations.

5.6 The contact wire on the main line/s through the station shall
be tensioned with'a suitable device, and acceptgble arrange-
ments shall be made where the wires with automatic tensioning
device meet wires which have no such device installed, See
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Signal gantries for colour-lights shall be provided, when
required, im yards or loops, The posltlons shall be established
from the Administration’s Signal Engineer's designsg to fit
particular locations. The installation shall be carried out

by the Contractor. These ganiries will be similar to that

shown on drawing No, CEE-TP-28.

All sidings or goods roads shall have structure masts pogi-
tioned opposite the side on which loeding and unloading is
undertaken, where physical lagy-outs permit. In the case where
8 m track centres are intended for access roads in yards,

no masts shall be positioned between these tracks.

GENERAL OVERHEAD TRACK-EQUIPMENT PARTICULARS

The normal contact wire Height above rail level shall be

5,0 m . However, to allow for the fubture liftibg of tracks,
structure heights shall where necessary begincéregbed by 150
me minimum above this normsl height wheﬁe gpplicable. This
150 mm extra height shall also be prov% ed\at level erossings.
The minimun contact wire height shall Be not less than 4 5
unless approved of by the Chzef Ele¢triceY Engineer srnd in
this instance it shall not be lédsnfhan 4,2 m , The contact
wire shall be mainrtained at s JiRdimum helght of 5,5 m above
rail level, over proclaimed roeds at level crossings.

The contractor shall erect]warhing height gauges on edch

side of all level crosgingswand also where a road gives access
to an area traversed by elfctrified track and to. which the
public has legitimate ateeSs, such as a goods shed area.

A height gauge, shal INgomprise :

Two poles conneCted by two galvanised steel span wires of
gsize 7/4,Q mmVend approximately 285 mm spart. The lower wire
shall be X\mm), gabove the c¢rown of the road, where X = contact
wire Meighfis minus 300 mm .,

Twd, 1Mi-Llife stay wires to counteract the tension of the span
Wires.YThe stay bolts shdll be of an approved light duty
deaigh with galvanised 16 mm diaméter staybolts and galvanised
anchor plates.

One or more “"Danger" signboards to drawing No. CEE-54/112400
affixed between upper and lowsr span wires,

Poles may be either galvanised steel, reinforced contreze,

‘or wooden poles yvacuum impregnated with creosote., Poles shall
be buried 1 200 mm in the ground. Attachment of span and stay
wires to the poles shall be in such g manner as to preclude
glipping. The poles shall be erected clear of the shoulders

of the road, and epproximately 2 000 mm inside the Administra-
tion's bounaary fence. Care 8hall bHe exercised however, as
lmportant communication and signal cables are frequently
buried in this vicinity, and the ¥ngineer shall approve all
height gauge positions before excavation commences.
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Arcing horns shall be fitted et + 0,8 km spacing on the whole
route as well as on each side of a switch structure st feed-
ing points at substations and tie-stations. Drawing CEE-TP-70,
which depicts a type in use by the Administration, is enclosed
ag a guide. Contractors may use their own design which need
not be installed at the steady arm inhsulators as shown on
thisa%rawing, but preferably on the top of the cantilever/
portal.

The Engineer shall approve the Contractor's design of arcing
horn.

SECTIONING

On the mein line electrical sectioning shall be prdvided on
either side of a station by means of switched oveglaps or
suitable high speed section insulators. These overlaps are to
be sited in collaboration with the Signal and fel ecommunice-
tion Department so that signals are not ohscuxed Mmnd subject
t6 the proviso that the first structure gf\theboverlap is a
minimum distance of 4100 m to the facing points. The placing
of these overlaps shall take into accolnt EFlie tension length
through the station, which should npt ekeded that for which
the tension device on the contachbeyire is designed. However,
wheén a substation is situated jf\cloge proximity, namely, with-
in 5 spans of the overlap, th§ oWerlap need not be switched,
as sectiopning will be provided ©y the switching arrangement at
the substation. In this instanee the non-switched type of ,
overlap shall be retaim@d.\4i _substation switeh structure shall
be located at least thiree gpans away from an overlap. No
further sectioning ©f Shesmain line is regquired except where
normally providedaath stations and by section insulabors at

the switch structiiTes provided at substations. If tie-slations
are provided Msebiioning shall be similar to the arrangement
required at Guistations.

If a highispeed section insulator is offered as en alternative
to B _gwiticked overlap, it shall incorporate the following
features : :

TheN\rudning surface of the insulator shall be in the same
plane as that of the contact wire, and means shall be provided
Tendily to adjust such running surfaces,

The tension wember/s of the insulator shall either have the
axis/axes in the same plane as that of the contact wire,
or if offset, shall have a compeusabory compression insulator.

The insulator shall have a transverse sbabilising device
and the overall width perpeéndicular to contact wirg shall
be as small as peossible compatible with the specified
clearance. L
The dynamic characteristics of the insulator shall approximate
as closély as possible those of normal contact/catenary wire
construction.
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8.1.1.5 The composition of insulating components shall be completely
nen-tracking under the specifiéed atmospheric conditions.

B8:1.1.6 The balance of the insulator shall not be disturbed by the
differential movement of contact and catenary wires with
thermal variation.

8.1.4.7 <Components likely to be eroded by arcing shall be readily
replacemble.

8.1.1.8 Arcing horns shall be fitted copable of clearing the full
feault current,

8.2 Sectioning shall bé provided between yards and mainflines
and also between yards; for example, up and downeaxrivels
yards. All goods roads where loading and offloading Ws under-
taken shall be switched by means of an isolaliNg apd earthing
switch with a2 rating ef 1 000 amps. Water golumngs/situated
between electrified roads or adjacent to am\eTeetrified track
whéere watering is underteken shall be pfotacted by means of
sectioning and switching arrangements ag per drawing
CEE-TLC-4.

B.?% At loops, dsectioning and switchffg shzll be provided in The
loop rozds. Section insulatorS\ghtall be provided at each end
of the loop, and the loop sHERIN\then be connected to the
sdjacent track by means of| an §verhead track sgwiteh. Alter-
natively on long loops /R Iusulated type of overlap with an
overhead track switch 4s @ be installed and a section
insulator at the oppositesend of the loop.

9.0 SPLICING INTO BXISTHIGC OVERHEAD WIRES

9.1 The Contractlr, £hall take into consideration existing elec-
trificatieon\l8yHfuts when positipning overlap spans and
terminating Wwires, to caleulate the tension lengths required.

9.2 The €optrattor, during the course of his survey, shall plot
an@ ¥clude the position of 4 to 5 spans of the exisbting
#hedtriTication structures and the lay-out of equipment
betyeen them on hig scale plans. Splicing in of ‘mew overhead
track wires shall be undertaken by the Contractor under the
necessary work pernit regquirements.

10.0 FOUNDATIONS
10.1 Design

10.1.1 'The design of the foundations shall be the responsibility
0f the Contractor.

10.1.2 ~ Whatever the design uwsed, the resistance between the mast
steelwork (supported on the foundation by means of bolt
groups or as an integral part of tHe foundation) and eaxrth
shall have z minimum resistance of 50 ohms.
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If the mast is bolted down on a foundation, then insulating
pads, washers and bushes of an acceptable grade and thickness
of glass fibre material shall be used for providing a high
level of insulation. The concrete cover on the foundation
bolts shall be not less then 150 mm for the purpose of pre-
venting leakage currents as far as possible. See under
"erection of steelwork" for method of protecting insulating
washers and bushes by use of sealing material.

Tops of foundations shall be at heights as specified below to
minimise posgibility of loose earth collecting on the top
surface and thus causing leakage of current. The heights
required generally are as follows :

(a) Standerd I-besm or universal column bolt gréup| founda-
tions not less than 150 mm above formatiaqr level and
not moxre than 500 mm below rail level, &x@ept,in station
Yards or where otherwise directed andegdn\theSe cases
the foundation height shall be raiged %o rail level or
as directed by the Engineer.

there the foundation is ayw intlgral™Part with the mast
s in the case of core type Wailndations, the foundation
will be level with the fozfidtion and a collar shzall be
cast around the mast to metsfless than 150 mm above for-
nation level or not mgTeNthan 500 mm below rail level.
In station yerds the Lollar shall be continued to the
rail level as dire€tedwby the Engineer.

(b) Standard rail mastNfeotndations with bolt groups as per
bolt group feun@§ationms in (a) above,

(d) Cross-catendny mast foundations with bolt groups are
to be c@sd level with the highest rail of the group of
rail ¢bracks/Mo be spanned by the cross-catenary wire,
except where otherwise directed by the Engineer,

Foundatdion 'design shall be such that the maximum loads will
be¢afried without movement of the foundation in the ground.
OB coqmpletion of the installation the excavation shall be
filled back and the fill consolidgted to at least the density
Qf the undisturbed soil.

Where back guys (stays) sre regquired the contracter shall
excavate for and plant the ancher foundation. The stay rod
shall include insulation as depicted on drawing No. CEE-TQ~31
which is issued 83 a guide to the Administration's require-
merits. A cast foundation which conforms generally to this
drawing may be offered if desired and will be subject to the
approval of the Engineer. Unit prices in this case are to be
included in the schedule of prices. Stays vhich constitute an
obstruction or hazard shall be protected with stay guwirds,
which shall be protected with one coat of a suitable primer
plus two coats of white o0il paint.

Excavations for foundations and payment

16/- .- &
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Excavations for foundations shall be suitably covered whenever
work is not actually in progress and side drains shall not be
blocked. The cover used shall be capable of withstanding a
mass of 100 Xg .

The Schedule of Pric¢es provides for separate unit rates for
various types of material excavated.

"Soil" shall mean materizl which c¢an be excavated by means of
pick and shovel only.

"Non-cohesive material” shall mean material in which.it is
not possible to excavate a hole with vertical sidest® reason
of the sides collapsing. This shall apply wheth: he
materizl collapses in the 4ry state or ms a res water-

\\%%Q which

avator, paving

logging.

"Soft rock" shall mean broken, friable or
can be ‘excavated by means of 4 méchani
bresker or moil point.

"Hard rock” shall mean material whigh can only be excavated
by blasting or drilling and spli . This shall include
non-reinforced concrete,

Excavations for all types dations will be measured

according to the dimens wn on theé relevant drawings,
unless otherwise instr cte the Engineer. Overbreak will
not be paid for.

Excavated material 1 be classified and measured sepgrately
cated in the Schedule of Items,

Estimated Qu t'fl And Prlces and the Contractor Wlll be.

paid accordinifto,the rates applicable to, snd volume of,
each compose t

terial,
Shou ngs require to be widened to accommodate Iounda-
devigbions of the table drains, the cutting shall
ck for its full depth and at the sgme slope as the
cutting. Excavastion of this material will be mensured
ately from the foundation excavations. (This will apply
1y to cutbtings in s0il oxr frisble material.)

Excavations shall bé concréted as soon as possible and under
no c¢ircumstances may excavations be left near running linhes
without adequate precautions.

Concrete in foundations

The specification for concreté to be used for foundations

shall be in accordance witth specification E8 included in these-
documents. The strength shall be adequate to suit the tenderers
deésign end in accordance with clause 2.3 of this specification
and shall not be less than 15 MPa . As regards curing of the
concrete, clause 12.1(V) of the specification E8 shall apply.
The tenderer shall furnish the designed strength of the con-
crete at 28 days to the Administration with his tender,
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STRUCTURES AND MASTS FOR SUPPORT OF OVERHEAD TRACK EQUIPMENT

Structural steel for supporbts, bridges and other fittings shall
comply with BS 4360, or equivalent,; if mild steel is %o be used.
Tenderers may, however, offer structures of high-tensile steel
to BS S48 or equivalent. Alternatively, rust-resisfing steel
"Corten” or similar can be offersd in which case painting or
galvanizing will not be reguired.

All items of mild steel or high tensile steel including masts
shall be hot~dip galvemized in accordance with SABS 763 or
equivalent spécification. Electroplating or sherardising of
steelwork items will not be accéptable.

The deflection of structures and masts must be sfeh] that under
the maxioum working loads plus load due to wind, thelpanto-
graph shown on drawing CEE-TJN-129 attached,will pot leave
the contact wire in the middle of the spangewenWValso taking
into account the stagger of the contact _speeiffed. In addi-
tion sufficient sllowsnce must be made (for\other fictors such
as locomotive motion sway and track_ inagcuraties. Vertical
deflections of the structures sheall |also be taken into account
for this purpose.

To prevent corrosion in thé wedld€d joints all welding shall
be continuous with no gapsforblewhcles. '

If mastg are of the tyge whield is bolted dovn on the founda-
tion then allowance shall Be made for using mast base insu-
lating’ washers and Bushé@ssas described under section 10 of this
specification, .

Design of stpfictubés and associated fittings shall take inbo
account that“pdinting of these will eventually be required,
congegquentil;, aubpen type of design is required so that a
peint brush Jder reath all corners easily.

Drowang® of all itéms of strudtures, masts and fittings
shall{belsutmitted with the tender to give a clear coneception
of theVtenderer's proposals.

Prestressed concrete structures and wmasts may be offered by
tenderers if desired, but in this case the problem of elec-
trolyti¢ corrosion of the reinforcirg steel and ninimizing

of leskage currents shall not Ve overlooked., Full details of
‘the design shall be given and corrosion protection methods
fully outlined. In this case all steel brackets on the con-
crete supporting high-voltage insulators shall for purposes
of safety, be earthed to the negetive return of the system or
to earth, as the case may be.

N

ERECTICN OF STEELWéRK

The sequence of erection of masts, fittings, etc., will be
left to the contractor to determine, extept that the seguence
of actual mounting the mast on its foundatiorn shall be as
follows :
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The¢ material used for sesling the underside of the mast base
shall be as follows, to specification No, T-P4A-9 :

Eag Petroleum jelly paste equal to Denso paste.
b} Petroleum jelly impregnated nylon fabric tape
equal to Denso tape.

The foundation top surface shall be coated with the paste
over the area where the mast base will be placed, extending
this by approximately 50 tim right around. This paste shall
also be applied t¢ the underside of the mast base and the
protruding belts.

The tape shall be used double thick and shall be cyt) to a

size approximately 500 x 200 mm (2 pads per foundafion) for
I-beams snd 830 x 200 mm for rail masts. These padB\must be
placed over the foundaticn bolts in such a mafiper that the

mast base angles will be completely covered Undermeath, after
erection of the mast onto the foundation wiEbh.the pad pro-
truding approximately 25 mm right arcup@ which must be swmoothed
down onto the concrete to form a seal.(Somg 6f the Jelly will
be squeezed out of the tape by the massN\gf/ the nast and must

be trimmed around each base angle.

Please note that the sgbove prdcedure‘obviates the instgllation
of the square insulation pads, 88 used previously.

After the erection of the mast, a ferrule must be inserted
over each bolt and intd the Hole in the mast base, followed
by filling the hole, with petroleum jelly paste, then the
placing of the round inslilating washer, the round steel washer
and finally the nu%,\all as shown on drawing No. CEE-TU-30,

The mits shalll e Wightened as tightly as possible by one
mgn only uSing agspanner not longer than 500 mm . Under no
¢circumstances sfiall the spanner be lengthened by a pipe, or
anothefsgeyice used.

The T#st base around each bolt as well as the nuts and bolts
must Befcoated with the paste and a square of tape folded
o¥ersthe bolts and smoothed down te form a seal which will
Cover the bolts and nubs and an area of spproximately 25 mm
around the nuts on the mast base.

During the erection of masts spécisl care shall be exercised
by the Contractor to avoid damage to foundations, bdlt screw
threads, insulation pads, ferrules and washers, and the base.

After erection each wmast shall be tested to emsure that the
insulation bebtween the mast and the bolt group is sound.
Any mast failing the test shall have &ll ferrules removed by
the Contractdr to ascertain the cause, If mecessary, the
whole mast shall be lifted and the insulatiofi renswed.
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12.6 Provision shall be wmadé for running an 11 kV transmission
line on overhead track struetures. VWith this in mind, maats
and structures in such positions that they will be reguired
to support an 41 kV line if run, shall have sufficient strength
to take the extra loading of the transmission line even though
it may not be specified as belng required at this stage.
Masts provided shall be long enough for dttachment of a cross
arm {either at present or in the future) with the earth wire
positioned above the cross arm (see also clause 16.%.71 here-
of.) Yhere restricted vertical clearances exist the btrans-
‘mission line may be carried on separate cantilever amms to
the side of the mast but -the phese wires shall not be below
the level of the adjacent 3 kV DC equipuent.

12.7 Certain station yards will reguire street lighting!type
luminaires suitable for 400 watt high-pressureé nerdQUry-vapour
lamps, to be erected on traction masts. The Height of the
luminaire to be spproximately 15 metres above thelground.
With the above in mind masts shall be prowided, which are
capable of accepting an extension for gHege\lights either
initially or in the future. The externdion shall be provided
with suitable climbing Tungs and sdfetpnhdops for maintenance
%urposes. As a guide drawing CEE-PHF-8 ¢f an extension used

¥ the Administration is included. Rrovision of the luminaire
and wiring is not part of thi§ pender. Yard lights will not
be erected on masts carryimm\atransmission line or a track

swibtch,
13.0 PAINTIKG OF MASTS
13.1 Paints and primexs

1%.1.1 ‘The primer ugédSghall be calecium plumbate te specification
CSS 183%/5.04/CH7 th the case of painted surfaces.

In the cageNoManti-corrosive tape systems a structural steel
primer™o \specification No. T-PAA-8§ snall be used.

In Sofstal areas and inlsnd up to 8 kilometres from the sea
the, magts shall be treated with an anti-corrosion tape system
g@gual}to Denso tape) to specification T-P44-10 (latest
1258le. '

From 8 kilometres upwards and up to 20 kilometres inland from
the sea filled bituminous paint to SAR specification

C8S -18%/7.26 shall be applied as the intermediate and final
coats.

From 20 kilometres upwards in inland aregs high-gloss enamel,
slow dryirg dark Admirality Grey paint to specificatlon

CS8 183/8.00/G12 shall be applied, over a tie coating to
specification CS8 183/6.01/G22. :

13.2 Preparation of surfaces
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41) masts after fabrication shall be blast-cleaned to white
metal, Abrasives and dust shall be removed by brushing and
afterwards shall be primed within & hours,

The masts shall be shop primed with calcium plumbate primer
at a spreading rate to give a dry film thickness of 0,02

~ 0,04 mm . The primer shall be allowed to dry for a minimum
period of 48 hours before the initizl coating.

Painting

Primed masts shall be coated with two coats of £illed 'bitumi-
nous paint, where this is specified. The initial coating
ghall be shop painted and the final coat site painted as
follows :

Shop painting

Filled bituminous pgint shall be applief atya spreading
rate of 1,5 - 2,5 m”~ pexr litre to give 3 dry film thickness
of 0,250 - 0,500 mm . The paint shall be dllowed to dry for
not less than 1 day under ideal GEmperature conditiomns.
During transport of the masts $6 sitevspecial care shall be
exercised in preventing damage t# the painted surfaces.

Site painting

Surface paint defects, wusted patches and damaged areas shall
first be réstored with the’specified primer and initial over
coat and allowed thdry. Before applying the finishing coat,
all surfaces sh4ll\bédthoroughly cleaned and brushed down.

An overall codt pofNfilled bituminous peint shall then be
gpplied to giye a,total dry film thickness of 0,550 - 0,800
mn . The p&intigd shall be carried out on erected masts.

A1l swifich \gtmucture masts shall be given a final coat of
alunipfum™paint to specification CS85.183/7.20 of suitable
thicknefs on site over the filled bBituminous paint.

Adairalty Grey paint

Where this ig specified the primed masts shall be coated with
two coats at a sSpreading rate to give a total dry film thick-
ness of D,200 « 0,500 mm .

Cleanliness

Cleanliness in applying paint is essential as paimnt shall

not be spl ed onto insulators, wires, fittings arid founda-

tione. Any peint splashes shall be TYemoved.

-~

Stencilling and numbering of structures

A1l structures shall be sequentially numbered with letters
approximately 75 mm high in black omr a yellow coloured back-
ground. Alternatively, suitable plastic stick-on or transfer
Yype of létters gnd numbering with g yellpw background may
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be used. The letter and number that shall be stemcilled on
the mast will be advised to the Conbrackor after approvel of
the lay-out plans. The number of letters and numbers per mast
will renge from between 4 and 10, and the height above feun-
dation level will be Z m .

14,0 OVERHEAD TRACK FITTINGS AND WIRING INSTALLATION
14 .1 General
14.,1.1 A1l fittings and wire on the "live" side of the overhead

equipment including the insulators and ¢levis pin for atbach-
ing them to the steelwork shall bte regarded as overh€ad

wiring.
In the case of a separate aluminium eerth wire, proWision
shdll also be made under this section for th eckion thereof.
For earth wires forming paxt of the transmiss: ine ¢n
overhead track structures, refer to sub -10.1 and
clauses 16.0 and 16.2,

14.2 Design of fittings on the "live" side o e overhead equip-
ment.

14.2.1 Fittings on the wiring, for e g, steady arms, swivel

¢lips, dropper clips, con icers, strain clamps, fesding
clamps, anchoring clamps @ ntact wire, etec., shall be
made of materials which”Have,een proved by tenderer's pre-
vious experience to belsuifable for the purpose taking irnto
account local conditionSwdih the Republic of South Africa.

They shall also designed for ease of installation and
shall be relati rintenance free as possible,

4,2.2 Contact su droppers shall include inmsulation to pre-
vent tran of currént via the drooper, and shall be

ding a mass of 100 kg . The design shall be

i the event of breakage the lower positipn of the

shall remgin in an upright positioh and shall not

@gntograph. The dropper may be of one-piece construc-

folil
ﬁ%\s t shall incorporate a means to prevent a compression
) n the dropper due t6- uplift caused by a pantograph.

ainless steel wire is preferred. .

149% Insulators

14,3.4 The insulators shall be porcelzin and of the solid core type
complying with Class A SABS 177 specification or equivalent
where applicable. '

The porcelain sheds shall be of the open profile type to

5 minimise deposits from polluted.atmosphere. The sheds shall
also have sufficient mechanical strength, the ultimate
mechanical strength in tension shall be not less than 54 kN .
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The leakage path shall not be less than 530 mn .
Minimua dry flash-over value to be 128 kV ,
Mipimum wet flash-over value to be 90 kV {vertical).

Insulators made of pther types of material, e.g. glass fibre
covered with Teflon mey be offered but full details and proof
of its successful use elsewhere for similar purpose shall

be given at the time of tendering.

14,4 During comstruction all overhead wires shsll be temporarily
garthed to the traction rail, at both ends of the section
on which construction work is being undertaken.

14,5 Sagging and tensioning of overhead wires

14,.5.1 Unless otherwise spec¢ified, the sagging and tensigiing of
conductors to suit the tenderers design shall be stated in
the tender. The contact wire shall preferablyy “be gagged on
mein line and loops midspgn an amount of 5 mip at” the average
working temperature (+ 3%8°C). If the Contracter offers a
different design he shall furnish fullfredsdpns for so doing.

14.6 General requirements for erection df overHead wires

14.6.1 The portion of copper wire onfchNcurrent-carrying clamps,
namely parallel, feeder, doutlesended strain, confact wire
splicers, and T-¢lamps are/Bbtached shall be thoroughly cleaned
with a wire brush.

14.6,2 A1l gluminium wire shall e cleaned with a wire brush and the
compression and ¢lamp Sitdings and the corresponding portion
of the wire shallabg treated with Penetrox A or equal befors
crimping or boktiugn8own. After crimping -or bolting dowr, the
entrance of pHe wliiniinium wire inte fittings shall be eflec—
tively sealéd #y greasing with "NO-OXID" grease or egual up
to a dist@nce, of” approximately 75 mm from the entrance.

14.7 Adjustment| of contact wire/s
14,7 .1 On, tehgent track the contact wiré shall be staggered 200 mm
REFEX 70 % 1@ mA on alternative sides from the centre line of the
gverhead track at successive structures. On curves the stagger
T 14 shall be 300 4+ 10 mm from the centre line of the overhezd

¥rack towards the outside rail at all structures and shall be
on the centreline at midspam.

14.7.2 The contact wires shall not be graded more than 5 %o (per mil)
with respect to rail level on main lines and loops where
speeds of 120 km/h zpply. In yerds this grading may be
increased to 8 %o .

. 14.7.% A1l kinks and twists in the contact wire shall be removed om
the initially tensioned ¢éntact wire, before the cuntdct wire
is finelly tensioned.
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Isolating and switching arrangements

Section insulgtors shall only be c¢ut into the overhéad wires
provided the minimum clear distance between cofitact and cate-
nary wires is not less than 750 mm after installation of the
section insulator. Whenever section insulators are reguired
to be positioned in midspan, the span length shall be reduced
accordingly to give this clearance.

A11 switch conbtacts shall be designed for a minimum continuous
rating of 3 000 amps for section switches and 41 000 amps for
earthing type switches, Insulators on switches to have at
least the same electrical properties as that for overhead
wires. Section switches shall be able to be locked @dn both

the open and closéd position. Earthing type switghes shall
only be lotkable in the "off" position. Arcing hoTrhg shall

be fitted to all switches. All contacts shall e of 2 con-
ducting materiazl resistant to forming an oxidisedAayer which
can result in poor contact being made afteéfwa.pericd of time.

The Contractor shall grrange for the opermting handle of the
earthing type isvlabing switches togde Rntérlocked by the key
exchange box shown on drawing CEE-TLE-3. The cylinder lock

and glass-fibre box with slide will“be supplied by the South
African Railways. Albternativelfy, /the Contractor may design
his own key exchange box if-th¥ is more suitable for the type
of switch offéred, but in [his)Tetter case the South African
Railways will supply thewmcy¥linder lock. The interlock mecha-
nism shall -be very robfist ar@ be subject to gpproval by the
Chief Electrical Enginder.

Switches may be m@bufed on any overhead track-eguipment struc-
ture provided AINi%s Donded with a double bond to the rmil.

No 'live' paft on ® switch stiucture may Dbe closer than 4,5 n
to the grodudy Swiich operating handles shall be mounted at a
suitable Neigh¥'to facilitate their operation. At switeh struc-
tures atsed\ for feeding the overhead wires at substations and
tie—gtabidns a Thyrite type lightning arrester in accordance
with\gbecification number T-S1A-11 and a capacitor type
Lighthifdg arrester in accordance with sgpecification D-514-10 -
sal® be mounted. The Thyrite srrester shall be connsected
betWeen the 3 XV overhead wires and a deép spike earthing
System, whereas the capacitor type shall be connected between
the 3 kV eguipment and the negative return circuit., The earth
connection between the Thyrite arrester and the earth spike
sliall not pass ingide &ny closed securing steel loop such as

a U~-bolt and batk strap and shall follow as straight a path as
possible. Where changes of direction are essential, large
radii curves shall be used. The earth resistance of the spike
edrth system shell be not more than S chm. A spark gap shall
be bolted to the mest and the down conductor from the Thyrite
arrester shall be cénnected to the other terminal of the spark
gap. Drawing No. CEE-TU-49 of the spark gsp is attached. The
Corntractor may use a suitable device of his own design provided
it is approved by the Chief Electrical Engineer,
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14.8.5 To isolate the overhead eguipment serving oil sites, a
special switching arrangement similar to that shown on
drawing Ko. CEE-TMG-70 is required.

14.8.6 To enable steam engines to take in water at water columas
on electrified lines gn igolating switch interlocked with
the water-column trunk shall be provided at certein locali- .
ties. The arrangement shall be similar %o that shown on
drawing CEE-TLC-4 (See also paragraph 8.2.) The Contractor
may offer an alternative desigh incorporating a standard
earthing type switch.

14.9 Splicing overhead wires

14.9.1 Contact-wire splicers shall be of Cu-Ni-Si, manu

two halves with serrated cheeks and bolted tog@ether ¥or
clamping purposes. The installation procedur rgobtaining
the correct torque on the belts shall com the

requirements of the manufacturer. Q

14.9,2 The copper ¢atenary wire shall bf.f!:% ith a suitable

preformed wire type splice.

14.9,3% Aluminium feeder wire shall b iced with a suiftgble pre-
splicer in accordance witheth&¢manufacturer's recommendation,
The ends of aluminium :Eee_‘ s shall be thoroughly cleaned

with a wire brush and, jmc g the splice, be treated with
Penetrox & before ﬁfim‘%?f, he Contractor shgll ensure that

the ends of the wirgs are dnserted 'fully home' before
crimping.

.re shzll be spliced with a suitable

14.9.4 The sluminium )
splice.

preformed wig

14,10 Erection. \ wire- ’
14,101 i uminium earth wire shiall be run on overhead track

Tes over the route. In the case of overhead track-
bt structures supporting an 11 kV transmission line
arth wire shall be required in addition t¢ the earth

which forms part of thé 11 kV line. For individual struc-
\Q es see clause 17.3.2 foér btonding requirements.
14&11 Track occupations

14.11.1 In order that timeous arrangements may be made for the running
of wiring trains and track occupations, the Contractor shall
make application to the Engineer at least 3 weeks in advance
of such %rains or occupations being required.

' -
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WARWING AND INSTRUCTION BOQARDS
General

Warming and/or instruction boards shall comply with the
reguirenents scheduled on the respective drawings.

Drawings showing the size, finish and installation details
are scheduled in Annexure No. 1.

Provision of warming boards.
Warning boerds shall be provided in the following instances :
Goods sidings snd loading banks.

At all sidings and loading banks warning notiges (drfawing
CEE 54/112418) shall be erected defining thelimits within
which loading and offloading may be widertakei

At sectioning poirnts the board shsall be posi%ioned not less
than 3 metres in ‘the horizontal directign from the nearest
"ive" equipment on the siding end.||The BSard shall be erected
facing the siding either at eye Tewel 2,6 m c¢lear of the
track,; or on the overhead wired, Jdepending on physical fea-
tures. In the case where a gectidn insulator is installed in
the wires above a cross-ovér Srack between a siding and an
adjacent track oppositeée the loading and offloading area, a

minimum horizontal dis¥ance of 3 metres betweern the nearest
live portion of the se@fiol insulator and the centre line of

the siding track is\permdisesible, proevided a danger warning
notice (drawing CEE $4/112400) is installed on the siding end

of the section fpsulator. A second danger werhing notice

shall be insp@lledon the overhéad track-equipment where the
two contact Wifes, are approximately 2 m apart. Refer to
drawing CREITH7.

On the réspective switch masts an isolating and earthing
switehsbrecautions board (drawing CEL 54/112444) shall be
erécted MAs well as the "Poweér-on" - "Power-off" board (draw-
ing GEE S4/11243%4) for switch handle positions.

A no~entry sign to drawing CEE 54/112422 shall be suitgbly
erected not less than 3 m from the relevant siding. Physical
features will deteéermine the mounting arrangements.

Water ¢olumns

On the water column side of %he section insulators, warhing
notices (drawing CEE 54/192812) shall be erected at a hori-
zontal distance of not lésgs than 3 m from the nearest "live"
poertion of the section insulator. These boards with limits
of watering, trimming, ete., shall either be erected in the
overhead wires or 2,6 m clear of the track et eye-level.
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An operating instiuction board (drawing CEE 54/1124%8) shall
be affixed to the water column switch mast as well as the
"Power-on" - "Power-off" boards (drawing CEE 54/112434) for
indicating switch handle positions. '

The minimum permissible distance glong the overhead wires
from a point oppoesite the water column switéh to the respec-~
tive section insulator/s is 40 m .

0i1 miding

A "non-electrified" sign (drawing CEE 54/112428) shall be
erecteéd opposite the point where the overhead wires®are no
longer on gauge for the siding. A non-entry warninfg board for
electrified sidings shall be erected not less thanl3 m from
the respective pection insulator. Physical features will
determine the position which shall be established on site.

in o1l site switeh operating instruction DoEed) (drawing

CEE 54/112432) and an 0il site danger @oaxd\(dravwing CEE 54/
112416) shell be suitably affixed to The despective mast in
accordance with drawing CEE-TMG,.350 A "BeWwer-on" - "Power-
off” board shgll be provided fopeindicating the switch handle
posiftions. ’

Hon—eléctrified roads

Warning boards (drawing=CBE 5#/112428) indicating non-
electrified roads shall be¢ positioned either on separate
structures 2,6 m clearnof/the track or on the overhead wires
or on masts depemnding on physical features. The "non-
electrified"” boardNskall be situated at the limit to which
locomotives méy proceed along the electrified road, where
applicable. .

Separately Byi¥ched feeders

Mlgeondudtors which run on overhead track structures shd are
independently switched ghall have skull and cross-bohes warning
bp deds(draving CEE 54/112400) attached at each point of sus-
penston snd shall face the likely access way to the conductor.
Wrom the point of view of clearances to other wires and fitting:
2 switched feeder shall be treated in the same way as trans-
misgion 1lines in the regunlations.

Track switches and 41 kV isolating switches

"Open"” -~ "Cloged" boards (drawing CEE 54/1124%6) shall be
suitably affikxed to indicate the switch hHandle positions.

.44 KILOVOLT TRAWNSMISSION LINE ON-OVERﬁEAD'TRACK STRUCTURES
General
The Contractor shall be required to survey the 11 kV trans-

mission line route and supply and install all the 11 kV trans-
mission line components required on overhgad tracdk structures
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or on separate structures where this is appllcable. This
clause shall apply when a 11 kV transmission line is specified
in the Annexure attsached hereto.

All work on the transmission line shagll comply with the
requirements of the latest issue of the S.4.I.E.E. Code of
Practice for Overhead Power Lines for conditions prevailing
in South Africa.

Survey

The CGontractor shall during the course of his survey of the
line for the 3 XV oveérhead track equipment requlrem s also
locatée and position the 11 kV H-masts independent of the
overhead track structures, while mgintaining not 8 than
the miniwmum horizontal clearances spe01fled to, the ack

centre line and "line” 3 XV DC equipment, in(cdose proximity
: igSion line,
KV sub-

to all supply points taken from the 11 kV
such as, signal relay rooms, ebc., and alsg

The proposed route of the 11 kV mission line on overhead
track structures through stati@re 88 well as terminal

stations which may be required for statd
H-masts shzall not be positioned on stati

and H-mast positions shall Dbe n on electrification lay-
out plans.

shall, if practical, b ed round thé bridge or otherwise
meintain a minimum clearance above the walkway under
all atmospheric c .

In stations where foot%c re provided the 11 kV line
p )
4

dltions.

vitch structures the 11 kV transmission
tely supported either by means of an
endent cantllever nast sﬁmtably p051tlaned.

At 73 kV substali
line shall b8 ¢
H—mas? oT

i sw1tches shall not support the 11 kV 11ne and
 “$tructure shall be installed bo support the 11 kV
hese locations, if necessary.

V%)line terminations at bridges, supply apnd end points

d tunnels or other obstructions, if required, shall either
be@ undertaken on the overhead track structure or on an inde-
pendent structure, depending on their sultablllty and the
switching requlrements. If an 11 kV line is terminated on an
overhead track structire, no live 11 kV equipnent shill be
erected below cantilever 6r double boom lavel.,

In the case of tunnels where it is practicable for the trans-
mission line to be run on separate structures on the surface
within the Railway servitude over the bunnel it shall be

8p indicated on plans,
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10.7.7 The 1M kV tranémission Iine shall be suitably terwinated in
close proximity to existing 6,6 kV lines on electrification
struétures ab stations or Jjunction peints. The proposed
route on existing structures to the terminal point in sta-
tions shall be shown on the plans.

A€. 7.8  On completion of the preliminary survey, and the submission
of the plang, "walk-outs" shall be organised through the
Engineer of the Administration's various Departments concerned,
so that agreement to the proposals may be expedited.

16,7 Erection detgils

6. 501 The transmiseion line comprises % phase conductors with one
- p 2P
earth wire supported above. Particulars of the condugtors
~are as follows =

5 FPhase Wires and Earth Wiwe
(6/1/%,25) E.C.5.R. ox
{7/%,30) Aluminium Allow

iTake up 5079 wn
of wire 50 mm

Material To SABS 182 and BS 542 respecihbively

Tenderers may design the transmission Jine/configuration and
steelwork as desired but the earth Wire“sHfall be so placed
above the phase wires as to affowrd, Bdequate lightning protec-
tion to thése conductors. If JeBired\the arrangement shown

on drawing CEE-EFC-34 may be Wtidized for sections of elec-
trification with and withguw®Sthe transmission line. Horizontal
placing of the three phasés need not necessarily be adhered
te. The phase wires shg?® Be Sransposed at esqual intervals
approximately 3 times (per @0 km .,

1o.%.2 DPin ineulators shall comply with the requirements of speci-
fication SABS 174 atest issue. Suspension insulators used
in strain shgll™also comply with the requirements of specifi-
cation SARBSEI7? latest issue and shall be 255 mm diz. arnd
Lwo in sefiel ape Yo be used at strain poinbs.

At A, 7 Where %egnductors are supported on pin insulators armour rods
of gicceptable type are to be used for protection. Binding
ip 9¥ the conductors .shall be undertsken in asccordance with
diawing o, CEE-PA-10., "Preforwed" type tie-in binders may be
pmployed if desired. The top tie shall be used where the
an®le of deviation is zerd and ghe side tie whére a deviation
puists. A deviation angle of 20° on pin insulators shall not
be exceeded.

T 5

-1 Siays for transmission line structures other than these carry-
ing tyaction conductors shall be constructed inm accordence
with the BAIEE Code of Practice for Uverhead Tiines for Cone
ditiorns Preveiling in the Republic of South Africa.
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ritable compression type splicers shall be used for splicing

2 phase and sarth wires where necessary.. The ends of the

red shall be thorouphly cledned with a wire brush and then,
AblUleg the spliée, treated wilth Penetrox i before crimp-
ing. The finished splice is to be treated with 'MHO-0XID’
preases Alternatzvely preformed wire splicers of strength at
least equal Lo the bresking strain of the conductors may be
used. All splice Joints shall be made in accessible posgitions.
Preformed type fittings may be éemployed for make off of
wires and stays.

Uontracbors are required to design, supply znd ercct HB-mast
structures, for mounting transformers, isolating switches,
operating rods and handles, fuse cut outs and surge diver-
ters. The desipgn may be based on drawing CEE-PFR-9.¢Since

the traction earth wire is common with the transmi§sion line

eartlt wire and transformer neutral it iz necess hat the
[I-frame sbructure be insulated from its concrete bhase ino a
wmarmer.similar ©6 that used for the traction sts,

proclaimed

The 11.kV transmigsion line spans crossi
gtors gy follows

roais siiall be erected with duplicatbe

The duplicate conduciors shall be shpponded by double in e
lators and tied togelher at int 5 not exceeding 7,5 metres.

Dinding wires or clips of th e composition as the con~
ductors shall be used for jbhee es,

The tied-in conductor 2 end for al least 1,5 n beyond
the support at each side g te crossing.

etely increased to allow for an

e zag shall be Top
gven lensjon.

will supply and arrsnge for the installa-
of hiph voltapge dnd low voltage equipment
I Heframes.

Tuation regarding the length and size 6f the rail between
Cations and in sftation areas shall be obtained Irom a survey
of these areas. The number of rail Joints in a particular

zrea shall be established by the Contracter, during the period
of the conrtracth.

Whenever one rail of the track is reguired for signal circuity
it sliall first be established by the Contractor which rail

is nffected, as in this instance no cross bondiny betwedn
rails is permitted. Both rails shall be continugusly Londed
whether or not one rail is used for signal Lrack circuitry.
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17.1.5 MNechanized track Bamping machines are used for maintenance
of tracks and the positioning of all bonds shall bake this
into account,; Yo prevent bonds being broken off the rail
during tamping operations by these machines.

17.2 Type of Londs and bonding

17.2.1 Kail continuity bonds across fish plated joints shall be
of acceptable {ength,and flexibility for the purpose reguired
and shall be of annealed copper wire of sufficient cross—
sectional area (minimum 100 mm“) +to carry the maximum currents
flowipg in the rails and also suech that resistance of return
circuit is not incregsed excessively.

4
17.2.2 Mast to rail bonds shall be provided not more % 535 m
gpart or roughly.at every 5th structure. Mast.toc ram
shgll be a 96 mm“ PYC sheathed stranded flexibi
steel wire installed as shown on drawing QEE
must have adegquate thickness for the pu
not less than 2 mm nominal thickness.

17.2.% Kl rall continuity bonds and mast to r bonds shall be to
raills or masts by means of the e ermic¢ welding procesgs.
The preparation of mast, rail rod surfaces shall comply
with the requirements of the Tacturer for the type of
exothermic weld product us

17.2.4 Alvernative mefhods of ot achment suck as electric pin
brazing or exotherunally bomded threaded studs or other spproved
methods may be used(buiNthe tenderer shall give full details

oposes to use. Their use shall be subject

of the type/s he _
Chief Electricsal Engineer.

%o the approval .o

17.2.5 DBonds used
shall be
shall Ue

, witch overating rods and switch frames
dby means of eéxotheriic welding. The bonds
copper nominal.

17.2.6  Wherg’the Bignal and traction rails arg transposed, then at
thes ouble block Jjoints two x 150 mm“ copper stranded
-Q§§‘ btonds. shall be used to inter-conneet the two traction
1

1?.%{ Where bonds are run on track ¢oncrete sleepers they shall be

(A affixed thereto by means of a suitable clamp, as shown on
drawing ¥o. CEE-TU-50. Ro holes skall be made in these
sleegpers,

17.3 Description of installation procedire

17.3.9 Rail to rgil bouds

On sections between statioms the traction rail/s only shall
be bonded with 2 x 84/0,85 mm flexible traction bonds.

M17.3.1.1 Por siding and station loops only one rail shall be bonded
for the return current path. The choice of rail to be bonded
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is left to the discretion of the Contractor. Howerer, for
eage of installation it is syggested thaet the rail rearest
‘the respective structure is selected wheTe poegible, but
the Contracter shall ensure that the continuity of the
negative circult Treturn current path is completed,

17-%.1.2 All turn-outs, from ma&in lines, yard rosds or sidings, shall
have bonds imstelled in accordance with drawing CEE-1U-45
sh. 7 -~ 6 %0 ensure a return current path for the negative
circuit,

17.3.1.% Cross bonds shall be provided st both ends and in the centre
of yards or loops. \

Crogs bonds shall mutuslly connect all the current rethcn
rails together, Cross bonds nre to be Y6 mm FVC coves
galvanized flexible stranded wire. Bare ends of lLonds

be kept ¢lear of the ground to minimize leakege, AL retu
current through the earth, ;:

17.3.2 Mast 4o rail bonds

to & minjwum, all bonds of this typ all Te kept out of

contact with the ground and care s be exercised where

the PVC covering is removed at he bond thet these
énds are also kept clear of the nd.

17.%2.2.2  All masts mot supporting at @

provided with two mest t 3
separated by one sleepef sp
of simultaneous breakapg

17.3.2.1  To reduce legkage currents from the negat eturn circuit
C
EE?%&

ne earth wire shall te
ppds. These boands shall be
10g to minimise the possibility

the earth wire is terminated shall be

17.%5.2.3% Anchor masts on wh
i bond between the mast and current

provided with
return rail.

17.%.2.4 A1l masts switches shall be double bonded to rail
irrespective whether the earth wire is attached to then
‘s shall bLe separated as in 17.%.2.°.

17.3.2.5 0 it lines whien both rails sre uweed for reburn cugrrent
?gkeé ose~-bonds shall be installed between adjucent rails
aWrack and between tratks wherever mast to rail bonds
ire"provided. These bonds shall be 96 mm® PVC covered
Balvaniged flexible stranded wire, They shall be run on
Q; track sleepers and suitably fixed thereto. They shall be
kept clear of mechanical track tamping machinea.

17.%3.2.6 0On mangenese typeé rail turn outs and hard sleel rails for
example UICA, UICR and UICC the bonds are to be conmected
to the web of the rail only. In the case of o%her iypes of
rail to the flange of the rail.
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17.4 3 kV substation negative return connections
17.4.1 The curreny return rail/s shall be exothermally bonded with
& » 160 um” copper conductors, either of suitably stranded

copper wires or solid 181 mm”~ contact wirs, equally &ppor-~
tioned tetween the traction rails and terminated as shown

on drawing number CEE-TU-41., The connection between these
negetive Teturn current conductors and the tracticn rail/s
shall Le madg by means of btwo 12 x 7/0,8% mm flexible copver
bonds (50 mm® nomingl) exothermally welded to each conduc—
tor and reil.

The position of the negmtive return cable temminatio ‘gﬁx

in relation to the track centre line and the substation shell

be established on site mnd the instdllation procediime is as

directed on drawing ¥o. CEE-TU-41. The 10 mm“ii:::é lugs
e

required in the case of the conductors sktated
depicted oy drawing CEE-PA-1# gheet one andgd
the 500 wm“ megative cables drawinpg CEL-TH
return conductors to the traction rail/s
red. The lugs are to be crimped to the
crimping tool and dies shown on draving %

EtL

H nse of

e negabive
Tw painted
tors using the
TP =15,

17.5% Block joints

17.9.1 411 rpon-electrified tracks
tracks shgll have block Jod atalled in bosh reils at
suitable rail Joints. The ion sh&ll be deternined on
site. The block JointglslUps A snall be eps used for sig-
nalling purposes and shallp fit the particular size of rail
and fish plated jodint. rack sections where block joints
gre reguired they shall be ingtallszd by the adeministration's
€ivil Lngineezi artment; and arrangements arce to be made

ted to 3 XV D& electrified

17.6 Bonding erhead track switches
i7.6." Trac 5 shall have thelr operating rods bonded Lo
frame, by tdeans of exothernal welding.

k requiring bvonding

17.8.1 > steel bridpes over electrified tracks and stecl railwey
‘ne bridges over roads, rivers, elc. shall be double bonded

to rail through separate spark gaps. The two cutermost gteel

Q‘ members of the bridegs shell be connected t4 rail through
spark geps similar teo thet on drawing CEE-TU-49, 'The trac-
tion earth wire shall be lightly insulzated from the struc-
ture which im turn shall he connecled %o a rTuitable earkh
mat of not more then & chms resistonce.

17.8.2 Corrugated iron reofs and astructural steel agsembilies in
close proximity to any live portion of the overhead wiring
shall be double bonded to rail through sprak gaps. &% mi x

I mm ¢opper straps shall connect the extremes ¢of the roof

or mssembly to respective spark pgaps mounted below the plat-
form c¢oping. In the case of vertical sided goods shed plat-
forms, the spark gap shall either be recessed flush into
the well, or mounted below rail level, to mointain the mini-

2
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num fixed structure gauge. A 96 mmg'PVC covered atranded
flexible galvanized steel wire shall comnect the spark gap
to the rzil. Goods shed Toofs shall be treated in the same.
manner as clguse 17.8.1 when electrification wires pre
supported from the roof members.

18.0 ATTERNATIVE DESIGNS

18.1 Tenderers may submit designs as alternetives to their main
design for considerabion, provided such alternatives have
proved themselVesd in practicée and aré fully substantiated
in the tendsr, Tenderers are advised however to submit their
main offer in terms of this specification and any alterna-
tive offer shall be in the form of tenders for the comglete

works.

19,0 COMPLIANCE

12.1 The tenderer shall indicate clause by clause w_’%\syfhis
tender <¢omplies in all respects, and where &l'%erdative offers

iwccessful ten~
retention

are sUbmitted these shgll be indicated. T
derer shall gubmit drawings of the desig
by the Administration.

20.0 PLANT HIRE

20.1 A wiring train which is made up\of reel trucks and several
flat-top vehicles may, if of gble., be hired from the
iAdministration. Motive pow h” operating persormel will
ve provided te haul th. ngdirain. All costs involved
shall be berne by the fontmactor. (See notes to Contractor

regarding rate of

PURPCSES

21.1 Yhe Contractbrgshad®l be required te supply overhead track
equipment for mwaintenance purposes. #ll overhead
wiring f£i 29/, steelwork and equipment desipned by the
Contragcto others shall be listed and priced separately,

itted with the tender documents. These spares
t form part of the main contract but will he paid
rately by the Administration.

2.2 quantity end type of spares reguired will lLe advised
ta the successful tenderer. Spares shall be delivered to
he Administration before the propuvsed gomnriszioning date.

(2
21.3 A separnte price list for spares to be quoted om is given
in Annexure 4.
22.0 GUARAMTEE AMD DEFECTE
22.1 Notwithstanding anything contaited in the specifications
and ddcuments included in this tender, the Centracker shall
g guarantee the setisfactory operation of the complete elec—

-

tricel work supplied end installed by him and uccept
1+ability for msker's defécts which may appear 1n GyS1gD,
materials and workmanship for a peried of 72 calendar menths

L N,
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after accepbtance by the Administration of the completed

and commissioned asset. If any urgent repairs huve to be
carried out during the guararitee period by the Administra-
tion on smy such work the Contractor shall ihspect such
repairs to ensure that the guarantee period is not affected

‘Qne percent of retention money deductible in terms of
clause 45(b) of the "Conditions of Contract" and clause
12.1 of the "Bpecial Conditions of Comitract" - Part 1 shall
bz retained by the Administration for the 12 months guarzn-
teé period.

The equipment shall be desipgned %¢ be as far as giracticable
maintenance free-during the 12 monsu gusnrantee ;!rioﬂ@

£S5 BUILT DRAWINGS

inge shall be

u CEE-]5A-1
1 drawings shall
Index forms are
eer's Drawing Offigse

ALl "as built" electrificabion lay-out
supplied in microfilm form to SaR sp

£
"

be supplied in A4 booklet form. Se
evailable in the Chief Electrigal

GENERAL

sponaibilisy for the clearing
rough the docks #nd the subse-—

The tenderer shell acce
¢ aterials to site. The %tendered

of any imported mate
guent forwarding of
price shall -allowfi

material and Qabo hall be stated by the tenderer.

11 allow for all transport costs in the ten-
No exemptions, reduced tariffs or Iree railage
ranted by the Adminiatretion other then provided

will &

fo S(E) apreement or the Special Conditions of
ﬁ‘ - Part Gne.

hessuecessful tenderer shall make all the necessary arrang:
m

ts with the Suppliers/manufacturers of the moterial
giplied for all the hecessary smmpling and tesbting requirsc
to be carried out by recognised testing authborities or con-
sulting engineers, Ile shall eénsure that all the materiel
supplied meets with the frequirements of the specifications
referred to in this specifieation do. T-THE-4,

The cost of such esmpling and besting is to be included in
the tendered price.

CHIEV ELECTRIGAI ENGINEER'S COFFICE
JOHANHESBURG




FTEM DESCRIPTION QTY | STORES NEM. NG | DRG NO CEE— AMENDMENTS
1| MAST, RAIL 1 NO | HAME _ DATE
2 | MAST, UNIVERSAL COLUMN OR [—BEAM 1 7_|W GRIGHT|p4—04—25
3 |CABLE SUPPORT FOR TRACK BOND C 54711833 TU-48 REDRAWN AND ITEM NO'S
4_|CLIP, RETURN CURRENT BONDING (SEE HOTE 4) = TU-50 palteg W )
5 _[WIRE, ELECTRICAL STEEL, GALV, PVC SHEATHED, 98mm! * 54718365 —————— | IoF RELED
D_O REF T93/034
pS * AS REQUIRED. A
\4
SEE NOTE 3
] «
ALTERNATIVE BOND POSIION
H V.
\‘\
\\
—I L P
\\
e \
-
e ——— —_
NOTES
1. ON_CHROME-MANGANESE RAILS (UICC AND CrMn), BOM REVIT.
SEE_ENGINEERING INSTRUCTION £.023.
2. OTHER RAILS AND MASTS: BOND WITH EXOTHERMIC BONDI
3. BARE WIRES TO BE SEALED WITH "AUTC COAT " OR SIMILAR ¢
4. IN CASE OF WOODEN SLEEPERS, SADDLES SHALL BE USED.
5. BONDS TD PASS UNDERNEATH TABLE DRAINS
6. FOR APPLICATION CF FXOTHERMIC BONDING EQUIPMENT SEE DRG N TU=61.
STORES TEM NO
. —
DIMENSION: mm
SCALE:  1:30
o T o T —— % uﬁ
DRN: __B.D.T. _ CKD: 5 MOUTON |DATE: 76-03-17 . A v orawiNg No CEE—
B S e o 77| BONDING: MAST TO RAIL (SINGLE BOND el
INTRASTRUCTURE il IkY DC AND 25KV AC.
ECTRICAL) F=SPOORNET SHEET — OF =
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