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SCOPE.

This specification covers the requirements for the design, manufacture and supply of battery charger
units used in 3 KV DC traction substations, : %

GENERAL.

The equipment is required to charge a 53 cell lead acid 3 kV DC substation or tie station battery
bank. The ampere-hour rating of the battery bank may vary between 100 to 250 ampere hours. The
charger must be able to supply the substation or tie station load as well as float charge the battery

under normal conditions.

The battery could be subjected to momentary heavy discharges from 50 amperes to 250 amperes
for a period of 1 to 3 seconds. The discharge current is for the closing coils of the 3 kV DC high-
speed circuit breakers. The discharge current is dependent of the model of the circuit breaker used.

In addition to charging the battery bank the charger must supply a constant voltage 48, the high-
speed circuit breaker's holding coils. As the trip calibration of the high-speed circuit breakers is
dependent on the holding coil voltage, the voltage must be maintained at 110 voltS"by means of a
suitably tapped diode string or other means. In the event of failure of the battery chargerhthe diode
string shall be automatically short-circuited and the holding coils of the track breakers shall be fed

directly from the battery.
STANDARDS.
The following latest editions of the following publications are referred¥o hefein.

SOUTH AFRICAN NATIONAL STANDARDS
SANS 1091: National cololits standards for paint,

SANS 1274 Coatings appligd by the powder-coating process.

SANS 1652: Battery chargers tndustnal type

TRANSNET FREIGHT RAIL. e

BBB0041: Preparation of drawings for Transnet Freight Rail
infrastructure, . SR

CEE.00485: Painting of steel comboﬁ_ents{Qf;eléc_trical equipment.
CEE.0224; Drawings, catalogues, instruction manuals and spares lists for

electrical equipment suppliad under contract.

DEFINITIONS

BOOSTGHARGE: A partial charge, generally at a high rate; for-a:skort period. It is also known as
a fast charge or a quick charge.

NS

ELOAT CHARGE: A constant voltage charge Ideally sufficient to maintain a cell or battery in a
fully charged state,

EQUALISING CHARGE: An extended charge appﬁedr to correci refative density imbalance
amongst the cells of a battery.

INITIAL CHARGE: An increased charge for new or uncharged battery-cells,
TENDERING PROCEDURE R

Tenderers shall indicate clause by clause compliance with the Specification. This shall take the form
of a separate document listing all the specifications clause numbers indicating the individual
statement of compliance or non-compliance.

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

A Division of Transnet Limited Registration Number 1990/00900/06 ..~ = “eidsin Page 3 of 12



i SR BBB2502 Version 6

53

5.4
6.0

6.1
6.2
6.3
6.4

7.0
71
7.1.2

714

7.2

7.3
7.3.1

7.3.2

7.3.3

7.3.4

735
74

741
7.4.1.1
7.41.2

Tenderers shall submit descriptive literature consisting of detailed technical specifications, general
constructional_detalls and principal dimensions, together with clear illustrations of the equipment
offered. o

t,

Failure to cotply, with 'Qlaigishes;‘é.t 4.2, and 4.3 could preclude a tender from consideration.
SERVICE CONDITIONS. .

The battery charger shall be designed to operate under the following service conditions,

Altitede: o 0 ~ 1800 meters above sea level.

Ambient Temperature Range: -10°C to +45°C.

Relative Humidity: 10% to 90%

Lightning qudi:tigps: D 12 Ground flashes per square kilometre per
et e annhum.

ELECTRICAL REQUIREMENTS
INPUT VOLTAGE,

The charger Eh:héf"’bé*'Eag;arﬁgé'_-_bf working off an auxiliary supply with a pedFwaleform, as a result of
thyristor controlied focq'tn.ot'i_i(es, fine switching and lightning induced surges. A total harmonic
voltage distorfion figlre of 27% must be catered for.

Appendix 1’ shows ‘the Quality of Supply characteristics of{a typical 230 Volt AC auxiliary supply
of a 3 kV DC traction substation.

The battery éh%l‘gér ou'tput shall be fitted with low, pats fillering to reduce the effect of harmonic
frequencies and.ripple on the battery and load/Circuits.

The following input supplies are avallable-at the 3 k¥ DC traction substations.
1. Single phase.230.volts AC + 10% (Am.s)

2. Three phase 400 volts ACENI0% (r.m.s)

3. Frequency-50Hz « 2Hz.

ouTPUTS. |,

The charger mlst be capable of driving varying loads and be unaffected by sudden
changessin loadteurrent and transients generated by the load.

Wit Battesy connected to the output, the charger must be capable of withstanding a short-circuit
écross its tefminals, without any resultant component damage.

The\conductors of the battery charger output must be rated to carry the maximum load current
continuously. For a 100 ampere hour battery bank, 35 milll meter square conductors are
recommended {0 make provision for short circut ratings.

Upon switch on, the charger must incorporate a soft start feature, so that at no time either the DC
output current or voltage exceeds their full ioad values.

The charger outputs shall be voltage and current limited for "float” and "boost” charging.
QUTPUT PARAMETERS.

The following parameters shall be compiied with:

SYSTEM DC VOLTAGE.

The nominat voltage shall be 110 volts,

The charging battery voltage shall be 110voits to 119.25volts for the automatic mode.
{2.25voits per cell).
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The charging battery voltage shall be 110 volts to 127.2 volis for the boost mode.
{2.35 volts to 2.40 volts per celi)

TOTAL CURRENT .
The output current shall be 30 ampere (current limit in the automatic mode)

The current shall be 5 ampere to 25 ampere in the boost mode.

LINE REGULATION

The line regulation shall be a maximum of 0.76% when the input varies £ 10%.

RIPPLE VOLTAGE

For all output clrrent up to 100% battery charger capacity into a resistive load:
The maximum peak to peak ripple voltage at the charger output terminals (with resistive load
coupted to the output terminals instead of the battery) shall not exceed 5% of the noghinal battery

voliage,

The peak o peak ripple voltage shall be measured at nominal input voltage.

RIPPLE CURRENT

The maximum peak to peak ripple (AC) voltage measured across th€ shuntfor the total current shall
not exceed §% of the nominal battery voltage.

The peak to peak ripple current shall be measured at nominai input voitage.

The maximum superimposed r.um.s valug of the AC_ebmponent shall always have a positive value
even if it is very small i.e. 100 milli ampere. The ACTipple shall be iimited to 5% of the ampere hour
rating capacity expressed in amps for example™s arfigere or Iess for a 100 ampere hour battery

bank,

The battery charger shall meet the requurement that the charging current never becomes negative
(discharge) in value.

DC OUTPUT CHARGE VOLTAGE

The DC output voltage siust remain within % 1% of the respectlve value for boost and float modes
and within 5% for initidlichafge made.

FLOAT MODE

The outputVoitagenshall be pre-set at 2,25 volts per cell but adjustablé by + 5%. For 53 cells the
float voltagesshall be 119,25 volts adjustabie, The values shall be within 1% in the automatic mode.

BQOST MODE

The oufput voltage shall be pre-set at between 2,35 volts to 2,40 volt ~ 5% per cell, adjustable.
For 53 cells the boost voltage shall be set at 124,56 voits. (2,35 volts per cell) o 127.2 volts
{2.40 voits per cell). The boost voltage shall remain within 1% of the required boost voltage. in
automatic operational mode the battery charger shall revert back to ﬂoat charge mode when the

boost charge cycle is completed.
MANUAL BOOST MODE R R R

A push bution is required to switch the charger to "boostmode” manyally. The battery charger shall
ravert back to float charge mode when lhe buos! charge cycle is completed 1.e. when the set boost
voltage is reached. (124.55 volts fo 127.2 valis). An additional push button shall be provided to be
able to cancel the boost mode when reguired.

An adjusiable 0-4 hour timer shall be installed to automatlcally swutch off the manual boost in the
event of the manual boost mode not being switched off by the technical staff,

After the boost mode has being switched off, the charger shall remain in the trickle charge mode for
a period of not less 30 minutes before changing back to automatac boost mode if the battery voltage

has not reached the required float voltage.
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AUTOMATIC BOOST CHARGE.

The battery charger shall initiate an automatic boost charge every 28 days to ensure maximum life
and rel;abtllty of the battery The battery charger shall revert back to float charge when the battery is

fully charged. ..
CURRENT LIMITING

Current limiting is required for the battery charger current. In float and boost modes these limits must
be downward adjustable by 25% of the maximum values.
The charger sha!! control iimits within & 5% of the adjustable value.

EFFICIENCY

The efficiency shall not-be. less than 80% for single phase chargers at maximum charger output
capacity,

The efficiency shall not be less than 70% for three phase chargers at maximum charger output
capacity.

INPUT TRANSFORM ER.

The main power transformer shall incorporate an electrostatic screep, betweehythe primary and
secondary wmdangs The screen shall be connected to the frame,

ELECTRONIC: CIRCUITRY
PRINTED CIRCUIT BOARDS

Printed circuit boards shall comply with the followings@Guiremepts in accordance to SANS 1652

They shalt be made of materlal simiar o epoxyfibreglass iaminate or better.
They shall be suitably protected from the.effeets of moisture and dust.

They shall be marked to aliow the'board/type, and each individual component to be readily
identified.

Printed circuit boards shall ‘beNptovided with rigid and positive support and shall be easily
replaceable.

The piug-in-boards, shall begpolarised to prevent the plug-in-boards being plugged inte a wrong
socket or being inserted Upside down.

CONTROL ANDALARM SETTINGS.
Thesbattefy charger shall be fitted with the following alarms and alarm relays:

Chafgémiow voltage alarm between 90 voits and 105 volts adjustable. Relay to be fitted for flag
ppetation when relay is de-energlsed.

Charger high voit alarm. (Float). This alarm is pre-set just above normal float voltage. This alarm
allows boost charging while providing protection against overcharging. Relay to be fitted, (127.2
volts).

Charger high volt alarm. (Boost). This alarm level is pre-set Just above normal boost volts. When the
normal boost voltage Is exceeded the boost mode shall be terminated and a high volt alarm and

relay contacts shall be initiated,

Battery charger input voltage mains falfure relay and confacts.
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ILLUMINATED INDICATORS.
Only Light Emitting Diodes (LED's) are to be used.

The following colours for the LED's shall be used:

Green: Normal condition. Mains on.

Red: Fault condition. Battery voltage low, high volts etc.

Amber: To indicate a specific status e.g. Boost charge, Initial charge.
METERS.

VOLTMETER

The digital Voltmeter shali be able to measure between 80 volis to 150 volts. The display shall be
3.5 digits, 12 milli meters high with an accuracy of £ 0.5%.

The digital Voltmeter shall be connected so that it can measure both the battery voltage @nd the high
speed circuit breaker holding coil voltage. A high quality two-way selector switch shall be employed
and mounted on the face of the battery charger.

ANMMETER

The digital ammeter shall be 3.5 digits, 12 milli meters high with anaecutacy of 0.5%, class 0.5.
The ammeter shall measure shall measure the total charger current’by means shunt sensing.

The ammeter shall be connected so that it can measure total Gurrenfand battery charging current. A
high quality two-way selector switch shall be employed,and mounted on the face of the battery

charger.

The markings for both voltage and current positions shall be by means of labels, which are riveted or
screwed to the face of the panel.

Both Volimeters and ammeters shall be grotected,adainst transients and surges. Suitable protection
circuitry such as metal oxide varistors and resl§tance capacitance circuits shall be fltted to the input

leads of the meter.
LIGHTNING AND SURGE PRCTECTION

The equipment shall be fitted With surge and lightning protection on the input AC supply to the
charger. The supplier shall provide circuitry or protection units for this.purpose. Separate externai
modules are acceéptable fopprotection. The protection circuitry shall consist of a cornbination of
resistors, capacitors, metal oxide varistors and gas arresters Dehnventile type or equivalent

protection will be'preferred. ‘
HIGH.SPEED CIRCUIT BREAKER SERIES DROPPING ntoos's. o

A regulated-supply is required for the high speed circuit breaker holding colls. Suitably rated series
dropping diodes shall be employed for this purpose. Refer to clause 2.3.

The charger shall be supplied with a suitably rated series. ‘diode drepplng chain for the high-speed
circult breakers holding coils. The series diode dropping chain shaEI be able to be bndged out by
means of electrical contactors for regulatlon purposes as requlred

The charger shall be provided with 2 minimum of three output termmals namely, battery positive,
holding coil positive and battery negative.

CONSTRUCTURAL REQUIREMENTS

The battery charger shall be a self-contained unit housed in.a ng;dly constructed sheet metal
cubicle, suitable for floor or wall mounting. U R

The inside and outside of the cubicle shall be powder coated in accordance with SANS 1274. The
coating shall be type 4 for corrosion-resistant coatings for interior use using thermosetting type high
gloss coatings. The exterior finishing colour shall be Eau-de Nz! to SANS 1091 colour No H 43 and

the interior high gloss white.
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The cubicle $hall be adequately ventitated to prevent overheating of the electrical equipment and be
vermin-proof. ‘Natural codling shall be used. The use of cooling fans is not permissible.

The design’ and arrangement of the cubicle and equipment shalf provide ease of Winspection and
maintenance. '

The cubicle shall 'bé JaroViBééf ‘With an earthing terminal welded to the frame to facilitate the
connection of a 95mm earthmg cable using a M12 lug.

Provision shall ‘e ‘thadéfor‘stitable cable or conduit entry for the incoming AC supply and DC
output supplies. .,

stranded copper conductors to. ensure flexibility and mechanical strength and be suutably rated for
the current carrying capacity of the circuits.

The wiring shaIE be 'provided with identification tags at terminals and shall be marked ingdgcordance
with the wiring diagrams.

The control sw;tch‘ s" m.c. b's etc mounted on the panel shall be suitably labelled to learly indicate
their function. The lettering of the labels shall consist of white lettering on a bidek backgrotnd.

The Iabels sha’lf'bé 'p‘ermane'r'i&y fixed with screws, rivets or other approved methods
INSPECTION AND TESTING.

Transnet Freight Rall reserves the right to carry out inspectigh and anydests an the equipment at the
works, of the supplier/ manufacture.

Arrangements must be made timeously for such ingpections o be carried out before delivery of the
equment to the client.

DRAWINGS INSTRUCTION MANUALS AND SPARES LISTS

Drawings, mstruétlon mahuals and spare parts~catalogues shall be supplied in accordance with
Transnet Freight Rail's specification CEE.0224.

The preparatidn of the d'ra'wings shall comply with Transnet Freight Rail's spscification BBB004 1

The tender"e}sh;a'_tll'é,u'ﬁpEy"three copies of instruction/maintenance manuals, schematic diagrams,
diode application ‘(jgtes and protection and filter ratings.

The contractor ‘ghally submit details of spares required in accordance with specification No.
CEE.0224,

All spatessfecommended for normal maintenance purposes that are not avaftable locally {requires
importation) afust be highlighted.

SRECIAL TOOLS ANNOR SERVICING AIDS

Special tools or servicing aids necessary for the efficient maintenance, repair or calibration of the
equipment shall be quoted for separately.

Tenderers shall submit detailed offers for special tools and servicing aids Including all specialised
equiprrent required for the servicing and maintenance of the eguipment supplied.

TRAINING

The tenderer shall submit details with the tender of the fraining courses, which will be conducted by
the contractor for the training of Transnet Freight Rail's maintenance staff in the operation and
malntenance of the equipment supplied. The courses shall include theoretical as well as practical
tuition. The date and venue of this training course shall be arranged with the maintenance manager.

GUARANTEE AND DEFECTS

The contractor shall guarantee the satisfactory operation of the complete electrical installation
supplied and installed by him and accept liability for maker's defects, which may appear In design,

materials and workmanship.
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The guarantee period for ali substations shall expire after; -

A period of 12 months commencing on the date of completion of the contract or the date the
equipment is handed over to Transnet Freight Rail whichever is the later. b

Any specific type of fault occurring three times within the guarantee period and which cannot be
proven to be due to other faulty equipment not forming part of this contract e.q., faulty iocomotive or
overhead track equipment, etc., shall automatically be deemed an inherent defect. Such inherent

defect shall be fully rectified to the satisfaction of the Maintenance manager and at the cost of the
Contractor,

if urgent repairs have to be carried out by Transnet Freight Rail's staff to maintain supply during the
guarantee period the contractor shall inspect such repairs to ensure that the guarantee period is not
affected and should they be covered by the guarantee, reimburse Transnet Freight Rail the cost of

material and iabour

END
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APPENDIX 1

QUALITY OF SUPPLY CHARACTERISTICS OF A TYPICAL 230 VOLT AC AUXILIARY
SUPPLY’S OF A 3 KV DC TRACTION SUBSTATION.

230 VOLT AC AUXILIARY SUPFLY SERVICE CONDITION

The auxiliary supply is derived from the tertiary windings within the traction transformer or from the
secondary of the traction transformer by means of a step down transformer. Under traction load, i.e.
an electric train drawing power from the substation the AC waveform Is distorted due to harmonics

created by the traction rectifier.

The Total Harmonic Distortion, which can be expected is up to 27 %.

A typical voltage waveform, which can be expected, is shown in figure 1 and its gorresponding
frequency spectrum (FFT) is shown in figure 2.

Bamagara: Yoltage Waveform

Time [s]

Figure 1:Voltage waveform under traction load (traction = 3000A)
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Figure 2: Frequency spectrum (FTT) of voltage way®form asshown in figure 1.
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TECHNICAL DATA SHEET.

{To be completed by client)

SUBSTATION NAME:

SUPPLY VOLTAGE:

AMPERE HOUR RATING:

CONSTRUCTION:
FLOOR MOUNTED: YES / NO
WALL MOUNTED: YES / NO

END

APPENDIX 2

¥
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SCOPE.

The specification covers Transnet freight rail requirements for the design, manufactdre, testing and
supply of a 3kV DC positive isolafor for traction substations.

BACKGROUND.

The positive isolator is an off-load isclating swiich is installed between the 3kV DC reactor and the
substation 3 kV DC positive busbar. The purpose of the positive isolator is to isolate and earth the
3kv DC-output of the rectifier from the substation positive busbar that feeds via high-speed circuit
breakers to the overhead track equipment.

The positive isolator switch combined with its earthing switch and control equipment is housed in a
freestanding metal cubicle.

STANDARDS, PUBLICATIONS AND DRAWINGS

Unless otherwise specified all materials used and equipment developed and supplied shall comply
with the current edition of the relevant SANS, NEMA and Transnet freight rail specifications which

are referred to in this specification:
SOUTH AFRIGAN NATIONAL STANDARDS

SANS 1091 National Colour Standard.

SANS 1274 Coatings applied by the powder-coaling process.

NATIONAL ELECTRICAL MANUFACTURING ASSOCIATION

NEMA GPQO-3: For GPO-3 insulating material

TRANSNET FREIGHT RAIL '

CEE 0224: Brawings, Catalogues Instruction manuals and
spares listssfér electrical equupment supplied under
cantract, s

BBB 3005: 3kV DC Undervoltage "relay_"p'lianufacturing specification.

Transnet Freight Rail ‘Electrical Safety Instructions”.

TENDERING PROGEBURE: I

Tenderers shall indicate elause by clause compliance with the specification, This shail take the form
of a separate doeument listing all the spemﬂcatlons clause numbers :ndlcatmg the individual
statemeft of dompliance or non-compliance.

A glatement@fnon-compliance shall be motivated by the tenderer. o

‘Tenderers shall submit descriptive literature consisting of detailed technical specifications, general
gonstrictional details and principal dimensions, together wath clear Hlustrations of the equipment
pffered.

Failure to comply with clauses 4.1, 4.2, and 4.3 could preclude a tender ffom consideration.
SERVICE CONDITIONS. RO R
ATMOSPHERIC SERVICE CONDITIONS S

Alfitude: 0 to 1800m above sea level.

Ambient temperature: -5°Clo+45°C." "

Relative humidity: 10% io 90%. o

Lightning Conditions: 12 ground flashes ‘per square kilometre per
annum,

PoHution: - Heavily ‘salt laden or poliuted with smoke from

industrial sources.

A Division of Transnet Limited Registration Number 1990/00900/06, =~ . .. Page3of7

R TR S ST D I



Ll o

BBB4724 Version 4

5.2
521

6.2.2
5.3

6.0
8.1

6.2

6.3

6.4

6.5

6.6

6.7

68

6.9

6.10

6.11

512

6.13

6.14

The nomlnal 'tractiori substatlon DG supply voitage Is 3kV DC but can vary between 2,4kV and 3,9kV
for sustamed pérrods S ’;

i SRR f
MECHANICAL SERV!CE COND%TIONS

The 3kV DC fraction substations are situated next to raflway lines and the eguipment will be
subjected to vibration. The design must take appropriate counter measures to ensure reliability of

equapment that is sensmve to wbrataon

GENERAL - DES]GN

The positive- isolator compf‘ises of an isolating and earthing switch complete with its operating
mechanism: The equipment-is housed in a metal cubicle with the required control circuitry for the
3kvDC Ampere and Voltage meters and the 3kV DC undervoltage relay protection (if reguired).

The |solat|ng andreanhing ‘switch with its operating mechanism and shall be mountgd on a metal
frame. et

The 3 kV DC vdltmeter and DC ammeter and undervoltage relay (if specified) shail be Titted in the
low voltage meteﬁng and calibration compartment and shall be fotally isolated fremdhe high voltage

compartment,

The general d?eslgn and Iayout of the positive isolator shall ensurg that\ho‘access o the equipment
is possible when the switch is in the closed-position.

ISOLATING SWITCH =

The isolating switch shall be a medium voltage sManuallySoperated off load switch rated at a
minimum for 3kV'DC and 3000 Ampares continuois,

The isolating’switch ‘Shail be designed tof carry\jthes continuous rectifier output current without
overheating when switched 6n load.

The isolating Switch shall comprise of @ movifig arm finger contact that engages smoothly and solidly
with a fixed contact.

The isolating sWﬂch moving afinfinger contact and fixed contact shall be manufactured from copper
or phosphor Bronze.

The mmimumj‘,diﬁj_s.fnsbﬁsj‘bf the moving arm contact shall be 26mm thick X 80mm wide. The fixed
contact shall be designed {o*accommedale the moving contact.

The contactwurfaces “of the‘isoiating switch moving contact, fixed contact, and busbar joinis in
positivessolatortubicle shall be nickel-plated.

EARTHING SWITCH

The'eanthing switch shall comprise of a moving arm contact and a fixed contact into which the
moving contact makes contact.

The earthing switch shall be a medium voltage, manually operated off load switch with minimum
rating of 1500 Ampere,

The earthing switch moving and fixed contact shall be manufactured from copper or phosphaor
bronze.

PANEL CONSTRUCTION

The panel shail be constructed from steel sheeting of at least 2,5 mm thickness. The panel shall be
of a rigld construction with facllities for Hfting purposes.

The dimensions of the panel shall b in the order of

Height 2000 mm
Width 800 mn
Depth 1000 mrn

The removable covers shall be fitted with fasteners that require a special tool in order to remove the
covers. Hinged covers are not acceptable.
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The panel shall have a High Voltage and a Low Voltage compartment partitioned by a substantial
metal sheet.

The front cover for the low voltage compartment shall be fitted with a window to give.visibility to the
indicating / measuring instruments.

A window shali be provided in the HV compartment to provided visibility of the position of the moving
and fixed contacts of the positive isolator and earthing switch.

The windows shal! be manufactured from clear polycarbonate, or non-shattering laminated glass or
other approved material.

The interior and exterior surface of the panels shall be powder coated in accordance with SANS
1274, The coating shall be type 4 for corrosion-resistant coatings for interior use using thermosetting

type high gloss coatings.
The interior and exterior of the panel shall be Eau-de-Nil, colour code No H 43 in accordance with

SANS 1001,

The frame of the metal cubicle that houses the positive isolator shall be fitted with suppoft ihsulators
to insulate the equipment from the floor.

LOW VOLTAGE COMPARTMENT

The 3kV DC voltmeter and DC ammeter and undervoltage relay (if specifiedh\shali e fitted in the
low voitage compartment and shail be totally isolated from the high voltage,Compartment.

The compartment shall be provided with a hinged piate on which the 3k¥ D€ indicating/measuring
instruments are mounted. i}

The hinge plate shall provide easy access to the under veitage relay transmitter and receiver in the
LV compartment for calibration purposes.

The hinged plate shall be fitted behind the front cover6f the low voltage compartment so that the
front cover must first be removed before accesg’canbe gained to the low voltage compartment.

The supplier shall make provision for apselectiical dnterlbek to be fitted on the front cover of LV
compartment which will cause the substationgto trip and lockout in the event of the cover been
removed while the traction substation is or load. R

HIGH VOLTAGE COMPARTMENT

The HV compartment shall houge\the Positive isolator switch combined with its earthing switch, ail
the 3kV DC busbars antl 500mm*eopper cables, the potential dividers and fuse for the metering
equipment. ek :

Provision shall be madeor the rail connection for the negative connections of the 3 kV DC potential
dividers fopsthe™updervoltage relay and voltmeter. The rail connection shall consist of a copper
busbar nfounted on an insulator.

Thespositivarcafinections for the fuse and potential dividers for the 3 kV DC undervoitage relay and
volimetershall be connected to the 3 kV DC positive busbar on the track breaker side of the positive
lsglater, ] ‘

High voltage insulated cables shall be used for the fuses and positive and negative connections of
the potential dividers. o Tt o

A 6mm X 50mm copper busbar connected to the earthing switch be provided in the rear of the HV

compartment for the termination of the cables of the traction substation DC earth leakage system
and the earthing cable of the metal cubicle of the positive isolator.

All low voltage wiring in the high voltage compartment shall be rumﬁh:}efal trunking.
CLEARANCES AND INSULATION

The pusilive isolator switch 3KV insulation to earth shalt be designed o withstand a test voitage of
10,8kV, 50 Hz AC for one minute.

The clearance of the positive isolating equipment at nominal 3kV DC and steeiwork shali be not less
than 150 mm, .
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The msuiatsng ma‘tenal ueecl in the construction of the positive isolator switch shall comply with
NEMA standafde for GP03 or better for satisfactary operation at coastal and other high humidity
areas,

All msuiatlon used for the construction of apparatus shall resist the effects of humtdlty, dust and
temperature varigtions and shall not have a tendency to distort.

MECHAN%CAL iNTERLOGKING

An externally mounted mechanical Interlock shall be fitted to prevent the on load operation of the
positlve tsolator sthch or reconnection to the overhead track system while the rectifier bay is open.

The mechamcat mterfocking system for the positive isolator switch shall be of the key exchange type
The "Casteil“ ke"y excharfge syStem is preferred.

The swntchmg operatlon of the opening and earthing of the positive isolator shall only be possibie
once the traction 'substdtion has been switched off load from the incoming AC supply.

METERING UNDERVOLTAGE RELAY AND WIRING

METERING s
The 3kV DC voltmeter and ammeter shall conform to the following requirements.

The 3 kV:DC voltmeter shall be a moving coil type, 86mm X 96mm. The range shallée 0-4000V with
a class of 1.5 accuracy

The 3 kV DC voltmeter shau be provnded with a high voltage fuse and potentia! divider consisting of
not less than 10 vitreous enamel resistors in series and shall be mstafled in the HY compartment of

the positive isolator panel.”
Epoxy sealed HV potential dividers may be offered subjeek o the approval of Transnet freight rail

Technology Menagement.
The 3kV DC volimeter shall be labelled *“Busbarifoitége”

The fuse and voitage divider shall be housed\in the HV compartment of the panel. The fuse shall be
connected by means of a single core HV conduieter from the positive 3kV to the potential divider.

A moving coil D\(f‘,ﬁA'rhpere meter @6mmX 96mm with range of 0 - 4000 amperes and accuracy class
of 1.5 shall be suppl:ed

The 3 kV DC Ampere meéter shaII e calibrated for 4000 amperes full scale with an input of 50mV
obtained from a 40004mperesS50 mV shunt, which shall be supplied by the tenderer.

3 kV DC UNDERVOLTAGERELAY

Where speciﬁed the tenderer shall supply a 3kV DC undervoltage relay in accordance with Transnet
frelght rail's speeification BBB 3005.

Thespoteptial divider and fuse shall be installed in the HV compartment of the positive isolator switch
panef,

The transmitter and receiver of the undervoitage shall be mounted in the LV compartment.

Depending on space constraints in the LV compartment of the positive isolator switch panel, the 3kV
DC undervoltage relay may be wall mounted in an easily accessible location.

WIRING AND TERMINALS
All terminal blocks and groups of terminal blocks shalt be suitably numbered.

All wires shall be provided wilh identification tags af terminals and shall be marked as reflected on
the panel-wiring diagram. The diagram markings and wire markings shall be the same.

LABELLING

All removable covers of the positive isolator shall be fitted with approved Transnet freight rail
warning signs.

The warning signs and labelling shall be of the engraved type.
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The warning signs shall read as follows

“"CAUTION-HIGH VOL.TAGE

Do not open panet and work on this apparatus %
unless the substation is totally isolated and earthed.”"

The lettering "CAUTION-HIGH VOLTAGE" shall be 15mm in size and the rest of the wording on the
label 10mm. The lettering shall be red on a white background.

The labeis shall be screwed or riveted to the panels.
INSPECTION AND TESTING.

Transnet freight rail reserves the right to carry out inspections and any tests on the equipment at the
works of the supplier/ manufacture.

Arrangements must be made with The Senior Engineer, Technology Management Transnet freight
rait for inspections to be carried out before delivery of the equipment.

Routine test certificates shall be supplied for each positive isolator switch and underyoltage relay.
DRAWINGS, INSTRUCTION MANUALS AND SPARES LISTS

Drawings, instruction manuals and spare parts catalogues shall be supplied, if\as€ordance with
Transnet freight rail specification CEE.0224.

The tenderer shail supply three copies of an instruction/maintenande manuals and construction and
schematic diagrams. a

The contractor shall submit details of spares required Jn_agcordance with Transnet freight rail's
specification CEE.0224.

GUARANTEE AND DEFECTS

The contractor shall guarantee the satisfacfory operation of the complete electrical installation
supplied and installed by him and accepfsiability for/maker's defects, which may appear in design,
materials and workmanship. '

The guarantee period for all substations shali€xpire after: -

A period of 12 months commeneing on the date of completion of the contract or the date the
equipment is handed ovepto Trangnet freight rail whichever is the later.

Any specific type of, fault@ccurring three times within the guarantee period and which cannot be
proven to be due t& otherfaulty equipment not forming part of this contract e.g., faulty locomotive or
overhead track eqUipment, etc., shall automatically bg deemed an inherent defect. Such inherent
defect shalisbe Tully fectified to the satisfaction of the Maintenance manager and at the cost of the
Contractdr. : IR

If urGent repairé have to be carried out by Transnet fréight rail staff to maintain supply during the
guaranteesperiod the contractor shall inspect such repairs to ensure that the guarantee period is not
affected and should they be covered by the guarantee, réimburse Transnet freight rail the cost of
mhizterial and labour.

END

I N Y
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SECTION 1: SUBSTATION DESIGN INFORMATION
SCOPE

Tﬁis spécification covers Transnet Freight Rail's requirements for the instalfation of electrical
equipment in 3kV DC traction substations.

This specification should be read with the Scope of Work specification for each site/project and the

applicable equipment specifications.

This- specification also covers the requirements for the supply of security fencing, preparation of the
High Voltage (HV) outdoor yard and the erection of all structural steelwork.

STANDARDS, PUBLICATIONS ANiD DRAWINGS

Unless otherwise specified this specification must be read in conjunction with the current edition of
the relevant SANS, BS and Transnet Freight Rail's specifications.

SOUTH AFRICAN NATIONAL STANDARDS (SANS)

SANS 121: A Hot dip galvanized coatings for faliiicated ironh or steel
' articles. Specifications and test methots.

SANS 156: Moulded-case Circuit Breaketss

SANS 780: Distribution Transformers.

SANS 1019 Standard voltages, cufrents and insulation levels for electricity
supply.

SANS 1091: National ColsurStandard.

SANS 1222: Enclosures for Electrical Equipment.

SANS 1339 Cross-Linked Polyethylene (XLPE) - Insulated Electric cables

' for rated voltages (3,8/6,6kV to 19/33kV)

SANS 1431: Weldable structural steels.

SANS 1507: Electric cables with extruded solid diglectric insulation for
fixed installations, (300/500V fo 1800/3,300V) Part 1

SANS 10142-1: The wiring of premises. Part 1

SANS 60044-1° Instrument Transformers Part 1. Current Transformers.

TRANSNET EREIGHT RAIL SPECIFICATIONS/ ENGINEERING INSTRUCTIONS

CEE.0028: Laying of cabiles.

CEE.0045; Painting of steel components of electrical equipment.

CEE.0099: Specification for 3kV DC high speed circuit breakers for
traction substations.

CEE.0224. Drawings, catalogues, instruction manuals and spares lists for
electrical equipment supplied under contract.

CEE.C227: The manufacture of 3kV DC breaker cells and trucks,

BBB 0496: 3kV rectifier for traction substations.

BBB 0845; Requirements for metal oxide surge arresters in accordance
with SANS 60099-4.

BBB 1267: Specification for Quidoor High Voitage Alternating Current

" Circuit Breaker in Accordance with SANS 62271-100.
BBB 1616: 450 Volt gas arrester spark gap for traction power supplies.
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