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This document was prepared for use by persons in connection with works near or on/within the rail
network electricity system operated by Sydney Trains. Sydney Trains makes no warranties, express or
implied, that compliance with the contents of this document shall be sufficient to ensure safe systems
or work or operation. It is the document user’s sole responsibility to ensure that the copy of the
document it is viewing is the current version of the document as in use by Sydney Trains. To the
extent permitted by law, Sydney Trains excludes any and all liability for any loss or damage, however
caused (including through negligence), which may be directly or indirectly suffered in connection with
the use of this document.

The information in this document is protected by copyright and no part of this document may be
reproduced, altered, stored or transmitted by any person without the prior consent of Sydney Trains.

Version | Date Author/ Prin. Eng. | Summary of change
1.0 1 February 2022 ENSR Project First issue as Sydney Trains document.
Team Rebranded from PR D 78400 V1.1.
Reviewed as part of the ENSR Project.

Version | Date Author/ Prin. Eng. | Summary of change
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Appendix A Electrical drawing EL0464957, 'highlighted' to show the LV distribution
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Appendix B Electrical drawing EL0170330, 'highlighted' to show the LV distribution
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This document describes the:

e boundary between Transport Asset Holding Entity of New South Wales (TAHE)
Low Voltage (LV) Distribution System and the Local Distribution Network Service
Provider’'s network or TAHE High Voltage (HV) network (upstream) and the LV
installation (downstream)

e description applicable to the TAHE LV Distribution System.

The TAHE LV Distribution System includes the electricity aerial lines and cables and
associated equipment and electricity structures that are used to convey and control the
conveyance of LV electricity to the rail network’s signals and communication premises,
sidings and stabling yards, buildings and maintenance centres, stations and some other
private consumers.

This document does not apply to:

e the 1500 volt DC traction system

e the LV conductors or equipment that form part of an ‘electrical installation’ as
defined in Clause 145 of the WHS Regulation 2011

e communication and signalling infrastructure

e rolling stock vehicles.

Refer to the Electrical Safety Definitions page available on the RailSafe site.

TAHE is a state owned Corporation that holds rail property assets, rolling stock and rail
infrastructure in NSW. Sydney Trains, NSW Trains and others operate and maintain the
TAHE Assets.

The TAHE LV Distribution System comprises a large number of separate LV systems,
which are supplied from numerous substations in TAHE high voltage system or from the
Local Distribution Network Service Provider’s e.g. Ausgrid, distribution system at LV.

Transformers separate TAHE high voltage (HV) distribution system (refer to Figure 1
below) or the Local Distribution Network Service Provider’s distribution system (refer to
Figure 2 below) from TAHE LV distribution system.

Generally the TAHE distribution substations have separate HV and LV earths. The TAHE
LV Distribution System uses an earth that is separate from the Local Distribution Network
Service Provider’s distribution system earth.

The transformers are also the interface point between the two earthing systems and it
should be noted that significant currents may flow if the two earthing systems are
inadvertently bridged, even if the active conductors are isolated. There may also be
appreciable voltages between the two earthing systems, particularly under fault
conditions.

The TAHE LV distribution earthing system consists of an earth grid at the transformer
locations with reticulated earths to all downstream installations. The reticulated earth is
known as a Safety Conductor and is insulated.
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NOTE

For general supply, TAHE uses a5 wire (A, B, C, N & E) 3 phase system and a 3
wire (A, N & E) 1 phase system.

HV
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Figure 1: Supply from TAHE High Voltage Network (Main elements ONLY shown)

Where required, an LV supply may also be taken from the Local Distribution Service
Provider e.g. Ausgrid.

When an LV supply is taken from the Local Distribution Network Service Provider (refer
Figure 2 below), a TAHE isolation transformer is used. No connection shall be made to
the isolating transformer screen and the enclosure of the transformer is not to be earthed.

The isolating transformer protects the Local Distribution Network Service Provider’s
Multiple Earth Neutral (MEN) system from DC leakage currents. This is achieved by
physically isolating the Local Distribution Network Service Provider's MEN system, in
particular their earth and neutral, from TAHE LV distribution system or a TAHE
installation, including earthed metalwork such as pipes, fences, overhead earth wires or

troughing.
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Figure 2: Station Supply from Local Distribution Network Service Provider
(Main elements ONLY shown)

WARNING
For 120 V signalling supplies:

The neutral of the isolating transformer secondary winding is not directly
connected to earth and the isolating transformer screen shall be connected to the
supply earth (and neutral). This connection is required to provide a direct path to
earth to ensure the operation of the primary side protection if the double insulation
of the isolating transformer breaks down, and

Contrary to Figure 2 above, at the Distribution Supply Main Switch Board, there
shall not be any connection between earth and neutral, except as authorised by the
Engineer, Signal Standards.

Refer to Transport for NSW (TfNSW) standard 7 HR EL 12004 ST Low Voltage
Distribution and Installations Earthing.
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Figure 1 and Figure 2 above show the LV Distribution Supply Main Switchboard and the
respective Active, Neutral and Earth bars. The LV Distribution Supply Main Switchboard
is the location to establish the one AND only connection between earth and neutral of the
LV distribution system.

The isolating device, not shown, connected to the Active and Neutral bars represents the
Distribution/Installation system boundary. That is, the downstream Active and Neutral
connection to the isolating device, not shown, is the Installation’s Point of Supply. Thus
equipment downstream from the Point of Supply is part of the installation whereas
equipment upstream from the Point of Supply is part of the LV Distribution system. (Refer
to TINSW standard T HR EL 17000 ST Demarcation of RailCorp Low Voltage Distribution
System)

In many locations, automatic or manual changeover equipment is provided, permitting
low voltage supply to be sourced from either the Local Distribution Network Service
Provider or the TAHE high voltage system i.e. to provide a backup supply.

WARNING

Where back-up supplies are provided, electro-mechanical interlocks usually
prevent feedback from the alternative source. However, due to the presence at
some locations of electronic changeover equipment or Uninterruptible Power
Supplies (UPS), solar grid inverters or capacitors, great care shall be taken when
isolating LV circuits.

Refer to T HR EL 12004 ST for detailed earthing requirements for the low voltage
equipment on the supply side of the consumer’s Point of Supply for all electrical
installations which are maintained by Sydney Trains as an Electricity Distributor.

NOTE

16mm?Zis the minimum earth conductor that can be used on TAHE electrical
installations in the following scenarios:

e For connecting the screen on an isolating transformer to the substation/section
hut earth grid in accordance with EP 12 10 00 10 SP System Substation
Earthing Section 7 Technical Characteristics and 8 Integrated System Support
Requirements.

e For linking the earth bars between two switchboards e.g. between the
distribution supply main switchboard and the installation main switchboard,
including the sub mains extending from the installation main switchboard to
the earth bar of any other switchboard. (Refer to T HR EL 12004 ST Section 6.5
Earth Cables)

e For bonding the switchboard earth bar and the station overbridge (Refer to
T HR EL 12004 ST Section 6.6 Overbridges) (where the low voltage earthing
system is in contact with a 1500V DC structure, e.g. overbridge.

Appendix A and Appendix B contain sample drawings "highlighted"” to show the LV
distribution system.

Should any inconsistency occur between these Appendices and T HR EL 17000 ST, then
the EP 12 10 00 10 SP and T HR EL 12004 ST standard takes precedence.

3.1 Circuit labelling
The labelling of TAHE low voltage circuits is not standardised and may be inaccurate.
Circuit labelling shall not be relied on without confirmation by testing.
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EP 12 10 00 10 SP System Substation Earthing
T HR EL 12004 ST Low Voltage Distribution and Installations Earthing

T HR EL 17000 ST Demarcation of RailCorp Low Voltage Distribution System

© Sydney Trains Page 8 of 10
Date in Force: 1 February 2022 UNCONTROLLED WHEN PRINTED Version 1.0
Prepared using: TP ESI 003 V1.9



Sydney Trains — Engineering System Integrity — Electrical Network Safety Rules

Engineering Specification — Electrical Distribution Unit — One Method of Safe Working

Description and Labelling of the Low Voltage Distribution System

SP D 79046

— po— 8 _ L 9 _ ] _ 4 v £ [ }
] S6v9b013 | [~ ooy m | SO0 NN =
- Ex 7, 7 Eoﬂ:m_r_
o) i A0 FONEEEE SIS AP Yy g " g
=t &
Ao ] 2 40 ¢ 133ms] NI H
(¢D) £ SOOWEONVERV | cEnouagy &
z
— . SNOLLYTTVLSNI A140 ONIONOE B BNIHLYY3 |~ 2&%; _ 5#77,% —— g
&
cC AlddNS H3IMOd NOLLNEIYLSIO | —=5 2= T TRBONGN  UOISWO SEopses uoissal
ANOHS S1IAMOHA B DNIHIINIONT
(@) IvHANID | A7 cioiey | MSN
o — e = Jodsued] #
= R e
h ﬂq\og c_sqmm.: nﬂbmamaamkﬁ Ju puUe SONIMYHD FONIHEAIH
(@) :
» — - g FOVINI INNVIS ONINYVM
- o LRI
e 3= SLHD ars 30041337 8]
- i (BEE%E "ON VHS 070) ££67€0073 - = 3004103713
N o+ = (SILEB ON VIS 00) 957500073 - HL¥Y3
9 'S303543NS ONINAVHD SIHL Favivay 4
LO wn 3dd ALY Boe | |
o ey i
<t 0N — i
6 MDA 1 NDIS30 I35 3LIS STHVONYLS JHODUYY . vﬂ Vﬁ ﬂ i
(- HLIM NOLLINATND N 03N 38 TIVHS HONS SY ONY ANO TONVOINS 404 030IA0K S| ONmYED SHL (L | . | 0¥v0q
XYW ;04 5010GNO) . Hva HIBv3 va TYHLaN HLMS I
4 09 NOLLIZS “dS 42 00 0) 28 &3 OHIMLEV3 NIV ans | YW W01 NOILNE™LSIO -
O DEYONVS dHOXTIVY 335 “HIHBOJSNVAL 3L 30 NOLLVIOSI 398700 341 NIVINIYW TIM LVAL QOHLIN ONHODN SY 3ZIS HYS . W07 |
O . ¥ SHISY KA¥Y3 01 G3LDINNO3 39 TIVHS B3H04SKVHL OMLLYIOST TWNDIS ¥ 40 NE3U3S TWLIW L 91 T e S I T T S e e 2 3um
0XV0% NOLLNGIMLSID
) ] 09 NI o —— i 07 04 SKVM 815
L dS 1200 01 7L d3 GUVONYLS dU0YTIVY 335 ATSMOINYLINKIS SHOLINONOD TYHLNAN 3HL ONY 3AILIY [T
E ) 4L HLOG HLIMS TIVHS LINDED A1ddns SNIVNDIS 3L K1 (33Y3H0 LD 20) HOLIMS ANY S (ONINIM AT DNIANEY )
e e %L 30N
7€ NOLD3S dS 12 90 04 21 &3 SUDED 8ns H. A HLIM
b QHYONYLS dHOTIVY 335 (BU0E 40 HOKIXYW Y OLd 03¥08 NOLLAGIMLSIA SiHL 304 HOLONONOD W 01 SHUVLLY Ba_mw : &ﬁ.ﬁﬁu
— SKILYY3 NIVK €15 ONIWOIN 311 01 TYAD3 36 0L S 4019N0N0) ONIONOE 341 40 3215 ML 390148430 ¥0 3901991004 HOLINONDY
g JLYNIDIHO 350%8 JHL HLIM LIYINDD N INBAAINO3 G2HLYY3 3AVH LYHL SLIMIED 343HM G¥V0S | 1 RINOS 35003 —
— ~— NOLENGRIISID 1 40 8 H1¥¥3 31 0L 03UDINND 38 OL I HOLXIONC) ONIONOE 300348 ML ‘3t | =
4= S s toni e s AL i S5 T | ] i el o ot
C 3] 82 NOLLJZS dS 12 90 0L 20 d3 QUVONYLS GHOYIVY 335 ALu3d0dd | 0
S F| dHODUYYH SHIINA 3did HIIVM ANY IH3HM 030104 38 OL S| NOIS O3A0HAAY ONV INIOT QILYINSMI Ny €1 GREVIIVAY 4l T |
u — 3 ald H3UVM i
o m— i ¥T NOLD3S ] |
d b=t G5 12 00 01 71 43 OHVONYLS 4§02V 335 "030IA0Yd 39 OL ONITI30VY % NOLLIILOYG WINVIOIN | _ .
E B00RL003 3HI WO¥ HOLONDND) =04 ¥ ONLLIINNOD A9 (30ADY 38 01 5 ONCNDE 3cid H31NM T i ¥ |
a H XV (G H0100N0) VA HIBV3 ) HOLIMS NYH QUYOFHILIMS SN Laton
5% (V2 NDILIZS dS L7 00 Ok 71 d3 4YONVLS dHOIHYY 33S) SWALSAS ONHLYV3 ILWHVA3S 01 030N09 ONMLEY3 NITH 915 i Qi NIVW Alddns!
. 2| /O3HLEV3 SINLINULS ONY STV 'LNINGITD3 NEM138 G3MIVANIVA 36 TIVHS 30NVEVIT) SIE3W ¢ OMIKOTN &Y 3718 Ve < Y emeeenm B - (MDY TESHM)
i ¥ T3N3 N W3LSAS ONHLHY3 3HVS 3HL 0L 03NOB LON S3HNLINHLS ONREM OVIHHIAO ONY | NOLLYTTVLSNI | | | S300813313
d 5|  1SHL000 NOHJITIL ONY SINNDVH IMONIA ‘WDMTVAI GIHINV3 OWONTND SROLYTWLSMI BoviveA L. L. LT : LN Hiava A1
] £] M7 30 SHAISAS SHMLYV3 ML NISML3E GIIVLNIVH 36 TIVHS SN ¢ LSVET LW 40 DNISIO Y 1 ([ WROLLIOOY a1
B . —y :
d 5 € NOLLJ3S oS 71 00 00 B0 o3 OHYONYLS d80JIVY 1 X ortoie
e e 3 N 0360365 1¥HL NVHI H31¥3HD (MHD 341 WOMS) TINYLSID WINDZRIOH ¥ 1¥ 031¥301 38 TI¥HS i} MLV Y
a E *S300% 40 J0ISHI0NN NO GITIVLSNA (D13 LNONOD T32US) SK3LSAS GIHLEV3 30YLTON MOT 0L 4 3100 Il T ’
E 2851 3715 MW
| S€ N3 ﬁ | = 300413373 HINv2 .\
C £l Sl 9 310N 5
o B dS 1700 00 21 43 QYVONVLS SODIIVY 335 LNSWONYAYY VD W¥esS ONY SNONDS TYD3dS ¥ | i " < il
f— 4= I ¥ FUND3Y TIM SIANINALS ‘BUNLINELS MHO AGOSL FH0H O OML NO 34V SNOLLYTIVISH J534M 6 SUIHNSNO] o9l 3215 z_:i/ | \\I f = o Bxaa ﬁ%%muﬁ“k
S = T2 NOUJas 3 (WHOLd0) ! | i (85Wsal
| ds 12 00 0L o AddnS NOLLYIOT 2
i W 2 <512 00 8 2L 63 DHYONYLS dHOTIVY 335 (551 38 0L HOLNONOI SNHLHY3 MVK B0 <0 J2iS WIWNK 8 s N i ® (UY0SHILIMS NIVH
(&) 2 TE NOLLD3S oS 14 00 01 71 43 QUYONYLS dODTIVY LBESSTOTI ONMYNDI T |
92| 1735 d L 00 0L 2L 3 OMYONYLS dBO0DTIVY 335 1343 ONADYD HLIM HSTH HSM 01 AT MANERLSI
e O S| HVTI0D 20 d01 ONY KI¥V KLIM 03T 0V 8YTI0D 40 SOISNI L HLIM G3TIVLSMI 38 0f HyTIOD ¥ !
g (4007 WILNGLOANTDE ONOMMI WBLSAS ONKUISV AW L e o 03 33HA)
—_— § HOH4 AVMY SIMII ¢ NVHL SS31 10N G3TIVASHI 38 TIVHS WBLSAS 30¥L70A M07 40 SI00¥13313 SI00HLIATI
2 TTE NDLLDIS S 10 00 0L 71 d3 OUYONYLS dHOYIYY 335 HION3) HI3HL 300 HLAY3 b
_ _ _ S 3 IUML O3IK3 108 TIYKS 108 KLd30 H3HL WYKL B3L¥3HD 40 DL T¥ND3 38 01 ONDVAS 3008131 4 s 37 WNOLLIOOY 01
p HiA BOLINGNOY
= VLE NOLD3S dS il 00 0L 7L 43 OHYONYLS dR0TIVel 335 HidV3 v VHLNH NVH
& U043 0L IINYO3d) 03U NIVLHD L SIOCHIIIT NANMD 9 2 TITIVAVS OML 40 WOWINIW & SEILIK 2 30
L] WIHINK 38 0L 3dd
€ NOLLIZS dS 14 00 0L 2 o3 DHYONYLS dHODTIYY E3LYM 7 HLEV3 4K
235 peusz 39 0L 3008L)373 HLEYI NY OL ONILIINNOD ¥01INCNOD DNHLEVI NIVH 40 37IS WOWINIW 'S o~ NIIMIIE INVISIO
£ NOLLDFS dS 07 00 0 2 o3 CEVORVLS duodUvd
X 335 3T 39 0L SHIWHOSSNVHL NOLLYI0SI 01 SHOLONONDI TYHLNIN NIVH 40 3215 WHINK 3 i
41£00073 D40
3S) AHYONN0R
" — 3uvds € # U0V LV
INDF QALY INSMI
d ¥ L€ NOLLD3S dS 12 00 0L 21 43 NI 039530 S 300413373 J00REHIN0 20 NOLLIINNOY T S L 3dd HILVM NIVH
(7 NOIL23S dS L4 00 ¢ 2L &3 J3) AT NOILY SN WNHEIL HLHY
(- AA/90 15¥31 1¥ 0L GV IS A1G¥AINS 38Y SUOLINGND) SHL SSTAN ) i any 55000 040 38
30041533 A 3HL 0L G3LI3NN0D SHOLINOND) OL AMde¥ 05T TIVHS YIOHILIMS NOUVLSHNS bl e
e NOLLVHYS3S SHL W3ISAS 30¥110A AOT 40 3SOH1 WOBS SIULIM 0 HDLINONDY
[2) 01 NYHL 5531 LON 037T¥1SNI 38 TIWHS ONHLEYI AH L AH HLEYI NIVH AH RESann s
o S3I0N A1ddnS AH
o 8 L [ 3 5 [T v ¢ ? [ L

Page 9 of 10

© Sydney Trains

Version 1.0

UNCONTROLLED WHEN PRINTED

Date in Force: 1 February 2022
Prepared using: TP ESI 003 V1.9



SP D 79046

Engineering Specification — Electrical Distribution Unit — One Method of Safe Working
Appendix B Electrical drawing EL0170330, 'highlighted' to
show the LV distribution system.
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