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ITEMNO.  DESCRIPTION ESTIMATED UNIT UNIT TOTAL
' QUANTITY RATE
16.0 Installation of cables
16.1 Installed in trenches
16.1.1 High Voltage Cables /m
240 mmi sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
16.1.2 Low Voliage Cables fm
..... (67 - U OPUUPRPPRUPRIN 11101 I ¢ |
..... COME....ciiveeiiinieicnee s MM SQ
..... COME......cciviririiiiieeiiieee e MM SQ
..... core mm sg
16.2 installed in sleeve pipes
16.2.1 High Voltage Cables m
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other gizes
16.2.2 Low Voltagé Cables /m
..... Corel.. . o, mm sq
..... COfe....7 ..o viicee e MM 8Q
..... COore..co i mm sqg
..... COre......ivi i mm sq
16.3 Installed in ducts
16.3.1 High Voltage Cables /m
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes

A Division of Transnet Limited Registration Number 1990/000900/30 Page 15 of 20



CEE-0023 1SS 2012

ITEM NO. DESCRIPTION ESTIMATED UNIT
QUANTITY
16.3.2 Low Voltage Cables /m
..... COMB. e, mm sq
..... GOl mm sq
..... Core.. i s mm sq
..... [0 o] - mm sq

17.0 Installation of cables
(Special conditions)

17.1 Cable supports

17.1.1 High Voitage Cables fm
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes

17.5.2 Low Voltage Cables im

U e - TP nhas

..... COM@...vveieeeieeiee v o e mm sq
..... 1701 £-TOUUUTUDUUIUPTRRURTII ) mm sq
..... [0 (- TOR . N S mm sq

17.2 Securing cables tg poles

17.2.1 High Voltage<€ables m
240 mm&qg
185 mm'sq
120 mm sq
95 mm s
16 mm sq
Other sizes

17.2.2 Low Voltage Cables | fm
..... COTE.vveeerrrcieesrescneseesseeenseesnrenes mm sq
..... COT et it ee e et venvrn e e mm sq
..... Lo o 1 - T OO mm sq

e COTBL e et et e e e mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1990/000900/30
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ITEM NO.

17.3

17.3.1

17.3.2

17.4

17.4.1

17.4.2

18.0

Securing cables to
concrete/tunnel walls
High Voltage Cables
240 mm sq

185 mm sq

120 mm sq

95 mm sq

16 mm sq

Other sizes

Low Voltage Cables

Instaliation of cables
in track formations
High Voltage Cables
240 mm sq

185 mm sg

120 mm sq

95 mm sq

16 mm sq

Other sizes

Low Véliage Cables

Cable terminations
complete (Supply
material, ferminate

and connect up).

DESCRIPTION ESTIMATED
QUANTITY

UNIT

/m

/m

mm sq
mm sq
mm sq

mm sq

m

/m

mm sq
mm sq
mm sg

mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1990/000900/30
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ITEM NO. DESCRIPTION ESTIMATED

181
18.1.1

18.1.2

18.2
18.2.1

18.2.2

QUANTITY
XLPE cable
High Voitage
terminations
240 mm sq
185 mm sq
120 mm sq
85 mm sq
16 mm sq
Other sizes
Low Voltage

terminations

PILC SWA cable
High Voltage
terminations

240 mm sq

185 mm sq

120 mm sq

95 mm sq

16 mm sg

Othér sizes

Law Voltage

terminations

UNIT

each

each

mm sq
mm sq
mm sq

mm $q

each

each

mm sq
mm sq
mm sq

mm sq

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1950/000900/30

Page 18 of 20



CEE-0023 1SS 2012

I[TEM NO.

18.0

19.1

19.2

19.3

10.4

DESCRIPTION ESTIMATED UNIT

QUANTITY

Cable joints complete

(Supply material, terminate and connect up)

PVC to PVC
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
XLPE to XLPE
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
PILC to PILC
240 mm sq
185 mm sq
120 mm sq
95 mm sq
16 mm sq
Other sizes
XLPEAC RILG
2400mih sq
%85 mm sq
120 mm sq
95 mm sq
16 mm sq

Other sizes

each

each

each

each

UNIT
RATE

TOTAL

A Division of Transnet Limited Registration Number 1950/000900/30
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17.0  APPENDIX 3

SANS 1411 - 1:
SANS 1411 - 2:
SANS 1411 - 3:
SANS 1411 - 4:
SANS 1411 - 6:
SANS 1411 ~6:
SANS 1411 -7:
SANS 1507 - 1:
SANS 1507 - 2:
SANS 1507 — 3:
SANS 1507 - 4:
SANS 1507 - 5:

SANS 10198 - 1:

SANS 10198 - 2:
SANS 10198 - 3:
SANS 10198 — 4:
SANS 10198 - 5.
SANS 10198 ~6:

SANS 10198 ~ 7:

Materials of insulated electric cabies and flexible cords Part 1: Conductors.
Materials of insulated electric cables and flexible cords Part 2: Polyviny! chioride
(PVC).

Materials of insulated electric cables and flexible cords Part 3: Elastomers.
Materials of insulated electric cables and flexible cords Part 4: Cross-linked
polyethylene (XLPE).

- Materials of insulated electric cables and flexible cords Part 5: Halogen-free,

flame-retardant materiais.

Materials of insulated electric cables and flexible cords Part 6; Armour.

Materials of insulated electric cables and flexible cords Part 7: Polyethylene
(PE).

Electric cables with extruded solid dielectric insulation for fixed installations
(300/500 V to 1 900/3 300 V) Part 1: General.

Electric cables with extruded solid dielectric insulation for fixed finstallations
(300/500 V to 1 900/3 300 V) Part 2: Wiring cables.

Electric cables with extruded solid dielectric insulation fog fixed installations
(300/500 V to 1 900/3 300 V) Part 3: PVC Distribution cables

Electric cables with extruded solid dielectric insulatifneforyfixed installations
{300/500 V to 1 900/3 300 V) Part 4: XLPE Distributitmcables

Electric cables with extruded solid dielectric ifsulatin for fixed installations
(300/500 V to 1 900/3 300 V) Part 5: Halogen-freedistribution cables.

The selection, handling and installation,_of \electric power cables of rating not

~ exceeding 33 kV Part 1: Definitions apehstatttory requirements.

The selection, handling and ipstallation of electric power cables of rating not
exceeding 33 kV Part 2: Selection oficable type and methods of installation.

The selection, handling &amd Installation of electric power cables of rating not
exceeding 33 kV Part 31 Earthing systems - General provisions.

The selection, hangling ‘andnstallation of electric power cables of rating not
exceeding 33 k\hPart 4: Current ratings. '

The selectiog, handling and installation of electric power cables of rating not
exceeding’33 kW Rart 5: Determination of thermal and electrical resistivity of soil.
The selection, handling and installation of electric power cables of rating not
excéeding 83KV Part 6: Transportation and storage.

The ‘selegtion, handling and installation of electric power cables of rating not
exseeding 33 kV Part 7: Safety precauitions.

A BDivision of Transnet Limited Registration Number 1990/000900/30
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A division of Transnet limited

ENGINEERING AND TECHNOLOGY
TECHNOLOGY MANAGEMENT

SPECIFICATION

3

REQUIREMENTS FOR THE SUPPLYOFRELECTRIC
CABLES

{Appendix to be filled indiy@fient)

Engineering Technician (leveld), § g Ngobeni
Section: Technology -
Management

Authors:

Approved: Engineering Technician (level 3)  D.O. Schuiz
Section: Teghnology
Management

Authorised:  SéniofEngineer L.O. Borchard
Saclion: Technology
Mandgement

Date: 5 September 2005

Circulation restricted to:
Engineering &Technology: Infrastructure Maintenance
Engineering &Technology: Infrastructure Engineering
Engineering &Technology: Technology Management

t
© This document as a whole is protected by capyright, The information herein is the sole property of Transnet Ltd. It may not be used,
disclosed or repraduced in part or in whole in any manner whatsoever, except with the written permission of and in a manner permitted
by the proprietors.
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1.0

2.0

2.1

3.0

3.1

4.0
4.1

4.2
4.3
4.4
50
5.1
511

5.1.2
51.3
5.1.4

SCOPE
This specification covers Spoornet's requirements for cables used for:

+ Medium voltage reticulation systems, distribution systems, traction substation supplies, and
3k ;j_)gq_,feeder applications (3,3/3,3 kV to 19/33 k).

» Cables used for fixed installations (300/500 V to 1900/3300 V).
STANDARDS

The following publications (tatest version) are referred to herein.
SOUTH AI‘:‘Ij(ICAN NATIIONAL STANDARDS

SANS 97 e : Electric cables - Impregnated paper insulated metal-sheathed cables
shefin s for rated voltages 3,3/3,3 kV to 19/33 kV (excludifly pressure
i » assisted cables).

SANS 1339 ; " Electric cables — Cross-linked polyethylene (XLRE) insulatéd cables
b e i .. forrated voltages 3,8/6,6 kV to 19/33 kV.

SANS 1507.: ¢ Electric cables with extruded solid dielsetic ingulation for fixed
_ Installations 300/500 V to 1900/3300 ¥/,

Part 1-General,
. Part 3-PVC Distribution cables,

sageer e 0 Pant 4-XLPEdistribution” cables,
__Parl 5-Halogen free distjibtition cables.

APPENQIX. ‘
The fallowing appendix forms ag integrat part of this specification.

Appendix 1. v Schedule of Requirements: Details of the cable to be supplied.

TENDERING PROCEDURE

Tendefers shallindicate clause-by-clause compliance with the specification. They shall take the
for, of#a separate document listing all the specifications clause numbers indicating the
ifdividual statement of compliance or non-compliance.

The tefiderers shalf motivate a statement of non-compliance.

The tenderer shall submit technical specifications of the cables offered.

Failure to comply with clauses 4.1, 4.2 and 4.3 could preclude a tender from consideration.
MEDIUM VOLTAGE CABLES

IMPREGNATED PAPER INSULATED.

Paper impregnated iead sheathed (FILC) cabies used for reficulation systems and lraction
power supplies and other applications shail be in accordance with SANS 97,

The voitage range for the cables shali be between 3,3kV and 33kV.
The cables shall be thrae core with stranded copper conductors,

The cables shall be paper Insulated, screened type, lead sheathed provided with an extruded
PVC bedding.

Page 3 of 6
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5.1.8
517

5.1.8
518

5.1.10

5111

5.2
5.2.1

5.2.2
523
524
52.5

526
527

528

5.29

5210
5211

5142

5.2.12

5213

6.0

6.1

6.2
6.3

The armouring shail be galvanised steel wire with outer extruded PVC over sheath over the
armouring.

The cable shall be so manufactured that it is fully protected against the effect of electrolysis.

Singte core cables used for 3 KV DC application shali withstand a test voltage of 10,5 kV for one
minute.

Cables shall be suitable for |aying directly in soil and concrete trenches,

The cables shall withstand exposure to water, corrosive conditions as well as high ultra violet
conditions caused by direct sunlight.

The cables shall be tested in accordance with SANS 97. Type test certificates shail be
submifted with the cables offered.

The packing, marking and sealing of cables and cable drums shall be in acdordance with
SANS 97,

CROSS ~ LINKED POLYETHYLENE INSULATED (XLPE).

XLPE cables used for reticulation systems, 3kV DC traction feederSland traction power supplies
and other applications shall be in accordance with SANS 1339,

The voltage range for the cables shail be between 3,8kV and 33kV.
Cables shall be single or three core with stranded copper conductors.
The cables shall be type A (armoured) for singié and threedcore cables.

Single core type A cable shall be coppeptaperscreened, atuminium wire armoured and provided
with a PVC outer sheath.

Single core cables shall be rated for 3,8/6,6KV.

Single core cables used for 3kV DCapplication shali withstand a test vollage of 10,5 kV for one
minute.

Three core type Afcableyshall be copper tape screened, galvanised steel wire armoured and
provided with a RVGsuter sheath.

The manufactute oivthe single and three core cables shall be such that the cables are fully
protected against the effect electrolysis.

The cables shall be suitable for laying directly in soil and concfeté trenches.

The cables shall withstand exposure to water, corrosive conditions as well as high ultra violet
conditions caused by direct sundight.

The cables shall be tested in accordance with SANS 1339, Type test certificates shall be
submiited with the cables offered.

Where specified flame-retardant and halogen free cables shall be in accordance with
SANS 1338,

The packing, marking and sealing of cables and cable drums shall be in accordance with
SANS 1339,

CABLES FOR FIXED INSTALLATIONS

Unless otherwise specified single and multi-core, wire armoured, extruded PVC insulated
cables shali be used for fixed installations, The cables shall be in accordance with SANS 1507
part 1 and part 3,

The voltage range is between 300/500 V to 1900/3300 V.

Cabies shall have stranded annealed copper conductors.
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6.4

8.5
6.6

6.7

6.8

7.0
7.1

7.2

8.0

81 -

8.2

The cables shall be marked according to SANS 1507 part 3. Core identification shall be by
means of colour code or nurabering of the insulation.

The cable shall be so manufactured that it is fully protected against the effect of electrolysis.

Where XLPE or halogen free cables are specified the cables shall be in accordance with
SANS 1507 parts 4 and 5.

The cables shall be tested in accordance with SANS 1507 parts 3, 4 and 5. Type test
certificates shall be submitted with the cables offered.

The packing, marking and sealing of cables and cable drums shall be in accordance with
SANS 1507.

QUALITY ASSURANCE

Spoornet reserves the right to carry out inspection and tests on the equipment at the works of
the supplier/manufacturer,

Arrangements must be made timeously for such inspections and type/routine® tests in
accordance with the cable specifications are carried out before delivery ofthe%eablés to the site.

INSPECTION AND TESTING

Spoornet reserves the right to carry out inspections and apy tests On cables at the factory of the

supplier/f manufacture.
Arrangements must be made with The Senlor Efginger, Te¢hnology Management Spoornet for
inspections to be carried out before dellveryofthe\équipment.
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APPENDIX 1

SCHEDULE OF REQUIREMENTS
{To be completed by the client)

1.0 MEDIUM VOLTAGE CABLES
1.1 PAPER IMPREGNATED LEAD SHEATHED {PILC)
1.1.1 Rated Voltage (V). ....oooovr s e e
1.1.2 NUmMber of COFBS. ... e e e
1.1.3 Length of cables (M) ..o e e s e s e e B
1.1.4 Size 0f CONAUCLONS (MM ..vovv vt cvee s e eas s e
1.2 CROSS LINKED POLYETHYLENE INSULATED (XLPE)

(XLPE is recommended for 3 kV DC Applications)
1.2.2 Rated VoRAge (V) e v ss s s rre e e @i e e s s encanierseasnn s ven an s s eats
1.2.3 INUMDET OF COTES! 1vvtiuuars e rneenneunenneremnssne roerusssasne T el sesee sustosans s sansornnunrnesne cnnestassnsssasin
1.2.4 Length af Cables (M): oovv vt e v B e ettt e e e e
1.2.5 Size of CONAUCLONS (MM ... oeereee e e el e e
1.2.6 Flame retardant (required/not reqitired): B........oooovvvviininn

2.1 CABLES FOR FIXED INSTALLATIONS
2141 Type of cable requifed:

s  PVC Distiibution cables: (Yes/ No): i

» XIRE Distribttion cables: (Yes/No). ........
2.1.2 R T T T L Y U OO P PP STR
2.1.3 . NEmber 0f COPES. ... e
2.4 Length of cables (m): ...l

21.5 SiZE OF CONUUCIONS (MITI2): .o enriee e et eee e eae sttt eet v e ens sebseeseraes renssssase areees seratssestesensrnmsen

END
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A division of Transnet limited

TECHNICAL
RAILWAY ENGINEERING

SPECIFICATION CONTROL PAGE

3kV DC UNDER VOLTAGE RELAY MANUFACTURIN?
SPECIFICATION: §

!

{

E

Statement of authorisation:
There is no SABS specification availabl@ for simifar material / equipment and as far as can be
ascertained no other specification/ \Standard suitably covers Spoornets requirements. The
specification has been compileddn avmanner which shall favour / encourage local manufacture of
material / equipment to a maximuf degree.

Author:

Approved:

Authorised:

Grade; & Chief *Engineering
Teghnician.

Sectién:  Traction  Power
Stipply Technology

Grade: Chief Engineering
Technician,

Section:  Traction  Power
Supply Technology

Grade: Senior Engineer.
Section:  Traction  Power
Supply Technology

D.0O. Schuilz

J. Rothman.

L.O. Borchard, /
Date: 18™ Nov 2002

This page is for control purposes only and shall not be issued with the specification.
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Lt

6.1

6.1.1
6.1.2
6.1.3
6.14
6.2

6.2.1
8.2.2
6.3

6.3.1

7.0

7.1

7.2

7.3

7.4

8.0

8.1
8.1.1

8.2
8.2.1

8.2.2

8.2.3

il
it

ENVIRONMENTAL

Altrtude o ‘ . : 0-1800m above sea level.

Ambient temperature range : Minus 5°C to plus 50°C.

Relative: humidi ty - ; 10% to 90%.

Lighting‘conditions* = : 12.0 flashes/km¥annum

ELECTRIGAL SERVICE CONDITIONS |

Nominal 3:kV DC busbar voltage 3150 volts DC

Variable 3 KV DC busbar voltage 2100V DC - 4000V DC
MECHANICAL-SERVICE CONDITIONS

Vibration o0 : Vibration can be expected as the Stbstations

are next to the railway lines:

*

GENERAL REQUIREMENTS

Eguipment supphed shall be in terms of this specification. Deviations from? this
specification: will not be allowed without written_gonsent of Spoornet's Traction F?ower
Supply Techno!ogy staff ;

Spoornet reserves the right to subject eqlipmeniioffered to test or inspection toicheck
compl;ance wrth ciauses of this specification.

The onus to prove compliance withl the manufacturing specification shall rest with the
successful tendérer once the manufacturiftg contract has been awarded.

The successfuk tenderer will ke vesponsible for all costs caused by modifying or replacing
equipment ‘daccepted by Speginet on the grounds of his statement of compliance and
found by Spoomet not te’comply.

TECHNICAL AND MANUFACTURING REQUIREMENTS
DESCRIPTION OF THE UNDERVOLTAGE RELAY

The’main copfponents of the 3kV DC undervoltage relay are as follows:
. 3kV Voltage divider.

. Optic fibre transmitter.

. Optic fibre receiver.

. Control circuit.

3kV VOLTAGE DIVIDER

The voltage divider shall consist of 9x22 kQ, 50 watt and 3x8,2 kQ, 50 watt aluminium
housed resistors in series as shown in circuit diagram BBE 2932,

A 3 ampere 3.3 kV, minimum 5KkA rated fuse shall be provided and connected on the 3 kV
positive input side in series with the resistors as shown in circuit diagram BBB 2932.

The resistors shall be arranged on a celleron plate, which shall be fitted with stand off
insulators for mounting on the wali in the busbar chamber. These insulators must provide
a minimum atlowable clearance of 100mm for 3kV potential.
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1.0

2.0

3.0

3.1

3.2

4.0

5.0
6

6.2
8.3

6.0

SCOPE

This specification provides Spoornet’s requirements for the manufacturing of the 3 kv DC
Under Voltage Relay utilising optic fibre.

BACKGROUND

The 3kV DC under voltage relays are installed at Spoomet's 3kV DC fraction substations
and tie-stations. The purpose of the relay is to clear faults which occur whilst the feeding
network is crippied. The relay is set to operate at the highest voltage (i.e. smallest volt
drop) that can oceur under crippling conditions with a fauit in the section.

The under voltage relay trips the 3kV DC track breakers when the 3kV DC bushar voltage
drops below the set value

This optic fibre relay is an alternative to the existing switching under voltage relay and
other models of relays fitted in the 3 kV DC fraction substations throughtut Spoornet.

Spare parts for the switching under voltage relays and other modéissare, difficult to obtain
and are costly. The optic fire under voltage relay is construgtedrom components, which
can be locally sourced.

STANDARDS AND PUBLICATIONS f

Unless otherwise specified all materials andgs@quipment shall comply with the chrent

edition of the relevant SABS or Spoornet publicatién where applicable.

SOUTH AFRICAN BUREAU OF STANDARDS i
SABS 1091 : National Coloug Standards for Paint

SABS 1274 : Coatings applied by Powder Coatin_g Process
SPOORNET DRAWINGS R

CEE- TBD-7 N Earthing arrangement for- 3 kv DC"'trxéi't:tion substation.
APPENDICES | B

The folipWing appendixes from an integral part of this specaf;caﬂon

Appendix 1: Circuit and manufactur_mg,q,rawmg,smW,

R PTRRN

TENDERING PROCEDURE

Tenderers shall indicate clause by clause compliance with .the: specifications. This Shall
take the form of a separate document listing all the specifications clause numbers
indicating the individual statement of compliance or non-compliance. This document can
be used by tenderers to elaborate on their response to a clause.

A statement of non-compliance shall be motivated by the tenderer

Tenderers shall submit descriptive literature conSIStmg of detalted technical specifications,
general constructional details and principal dimensions, together with clear illustrations of
the equipment offered,

SERVICE CONDITIONS

[T
P

The equipment shall be designed and rated for operation under the following service
conditions.

o A
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8.2.4

8.2.5

8.2.6

8.2.7

8.3
8.3.1

8.3.2

8.3.3

8.31

8.3.2

833
8.3.4
8.4

8.4.1

8.42

8.4.3

844

8.5

8.5.1

852

if encarisulétéhi"\?dltege’ dividers are offered the successful tenderer shall supply Spoomet
Electrical samples for inspection and acceptance.

The ehcaﬁghlé{‘éd voltage divider shall consist of the same amount of resistors and the
ohmic vallies as the above divider.

Carbon reléiéiﬁré‘ are nbt acceptable, as they are extremely temperature sensitive. Only
high quality f&sistors such as metal oxide or vitreous enamel resistors may be used for the
encapsulated ,.vplt,a,ge divider.

Suitable studs, minimum 6mm shall be provided for the positive connection from the
potential divider to the undervo[tage relay and 10mm stud for the negative returngircuit.

OPTIC FIBRE TRANSMITTER

The circuitry components for the optic fibre transmitter shall be in accardance with circuit
diagram, drawing No BBB 2930 and printed circuit board layout, drawing No BBB 2935,
These shall:be housed in a high impact plastic ffibre box which isgmounted6n the 3kV
voltage divider board. - - :

4

The reference voltage of 0 to 400 volts is obtained from theyoltage divider and is the
operatmg voitage for the ﬂbre optic transmitter unit. ?

The requlred reference vo!tages are obtained amthgenerated from an integrated c:wcu]
IC1 and a 24V, Zener diode. ;
i

Voltage comparison is carried out by IC2 (LM 741). Pick up and drop out voltages are
adjusted with potentiometers P2 and"P3\which are multi turn top adjustable
potentmmeters

The transmltter is mounted ona high quality fibreglass printed circuit and is populated by
resistors (tolerance 2%) andeapacitors.

The circuitry is protécted byMetal Oxide Varistors (MOV'S).
The output of the'gptic fibre transmitter is connected to the optic fibre receiver.
OPTIC FIBER RECEIVER

The,opti€ fibre receiver and control circuits shall be mounted in a metal enclosure with a
Aingéd deér to enable ease of maintenance.

Thie optic fibre printed board shall be manufacture according to circuit diagram BBB2929
and circuit board layout BBB2934.

The opfic fibre isolation level for the transmitter and receiver shall not be less than 7 kV.

The operating voltage for the receiver is a 110 V DC voltage obtained from a voltage
divider R1 and R2. Activating the opfic fibre receiver results in the energising of a relay by
means of a transistor on the fibre optic receiver printed circuit board.

CONTROL CIRCUIT

The control circuitry shall be mounted in same metal enclosure as the optic fibre receiver
and shall consist of the components shown in drawing BBB2931.

The front door of the metal enclosure shall be fitted with a lamp which indicates that a trip
has occurred as well as electrically actuates the trip counter which counts the number of
trips.
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853
8.54

8.5.5
856
857

8.6.8

8.5.9
8.5.10

8.6

8.6.1

8.6.2

8.7

The operating voltage for the control circuitis 110V DC.

The input control signals as well as the output control 5!gnals shall be routed to a clearly
marked terminat strip.

The internal wiring of the control circuit shall be wired with 1.0 mm? stranded copper wire.

The 110 V DC shall be protected by a 180 V MOV and a 4 ampere fuse.

if the line voltage is above the pick up voltage the optic fibre transmitter activates and the
optic fibre receiver enables the switching transistor to energise relay 1 (R1) this retains the
circuit breaker holding coil when fimed contacts open.

If the line voltage drops below the drop out voltage the fibre opfic transmission stops and
relay 1is de-energised.

The metal enclosure shall be power coated in accordance -with SABS\,1274 and the colour
of the enclosure shalt be light orange to SABS 1081 colour No. B28.

Provision shall be made for cable entry at the bottom of the nfetalenelosure. -~ .

A suitable earthing terminal for a 95mm? earth condugtor shall be provide on the {netal
enclosure. ,

MODIFICATIONS AND IMPROVEMENTS ‘ I

¥

If the successful tenderer wishes to gubmit “)ecommendations for modiﬂcaticins or
improvements he shall first contact_members of Spoornet Engineering staff who will
approve or reject them,

No additions, alterations or mpdifications shall be acceptable unless Spoornet Traction
Power Supply Technology staff ¥s in agreement.

TEST METHOD

bt

P ¥
For testing of the‘@pe@tiop’of the undervoltage relay a variable 0 to 400V DC supply is
required.

Inject 140V DCi the input side of the Optic Fibre transmitter and set the Trimpot P1 until
a outputyéitage of 10V (reference voltage) is obtained at pin NO6 on the output side of the
referencelCA. Connect a temporary Optic Fibre cable between Optnc Fibre transmitter
anddhe“receiver. S

Supply the under voltage relay with 110VDC at terminals 1 (pqgi_tive) and 2 (negative).and
inject 250V to the transmitter. Adjust the Trimpot P2 until the undervoltage relay picks

up. Reduce the voltage to the transmitter to 240V, and adjust. The Trimpot P2 until the
relay drops out.

To set the pick up time, connected a positive 110V DC supply to terminal 7 of the fleeting
timer relay and adjust until the require time setting is obtained.
R SIS LA

bt
A N

END
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CIRCUIT AND MANUFACTURING DRAWINGS

DRAWING No TITLE

BBB2629 Optic Fibre Receiver Circuit Diagram.

BBB2930 Optic Fibre Transmitter Circuit Diagram.

BBB2931 3kV Undervoltage Relay Circuit Diagram.

BBB2932 Voltage Divider Circuit Diagram.

BBB2934 Optic Fibre Receiver PC Board and component L ayout.
BEBB2935 Optic Fibre Transmitter PC Board and coniponentlLayout.
BBB2942 General arrangement of High Tension Divider Board.

END
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