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1. Introduction

This Chapter of the Distribution Substation Plant Manual (DSPM) contains substation plant related information
and drawings showing the standard plant arrangements used within Western Power’s distribution substations
with Tyree and ETEL transformers. This Chapter is being updated progressively as the plant procurement
process is being undertaken. As an interim measure this Chapter may contain Distribution Substation Manual
(DSM) drawings where legacy plant is still being used and the drawing set has not been updated to
demonstrate Western Power’s compliance with AS 5577.

2. Disclaimer

The information contained within these drawings shall not be used for anything other than their intended
purpose (as stated within this Chapter). Other documents that refer to these drawings shall not change the
intended purpose whether it is written or inferred.

This Chapter alone does not claim to demonstrate compliance with any Government Regulations or Industry
Standards. These drawings are to be read in conjunction with the following Western Power documents:

i.  Western Australian Service and Installation Requirements (WASIR)
ii.  Underground Distribution Schemes Manual (UDSM)
iii.  Distribution Customer Connection Requirements (DCCR)

iv. Distribution Design Catalogue (DDC)

The drawings within this Chapter are generic in nature and may not be suitable for all substation sites. It is the
designer’s responsibility to make sure that these drawings are suitable for the proposed substation site prior
to use.

3. Compliance with this manual

The project design drawing should include or at least refer to the relevant substation installation drawings
from this Chapter of the manual.

Where a customer’s site requires a non-standard substation arrangement (e.g., where an alternative plant
layout is required or where only an odd sized piece of land is available for a substation site), the drawings
within this section can be made available to the customer. It is then the customer’s responsibility, in
conjunction with their architect and Civil / Structural Engineers and Western Power’s Designer / Design
Manager, to prepare an alternative design. This design must meet all Western Power’s requirements and any
relevant Australian Standards.

The non-standard substation or bespoke design must be submitted to Western Power for approval by Western
Powers Designer or Design manager with an explanation of how the proposed substation design is safe, fit for
purpose and will facilitate installation of “standardised Western Power distribution equipment”. Where there
is a non-standard layout of a substation building / room or site, the approval process should be undertaken
prior to any construction work.

Any non-standard design must be approved by a Team Leader and a Senior Engineer. The design shall be
recorded in the register:

Non-standard drawings register for Distribution Construction Standards Handbook (DCSH) and Distribution
Substation Manual (DSM/DSPM) (EDM# 34163616)

- Distribution Substation Plant Manual
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4, Information Provided on Drawings

The standard substation drawings are grouped into District and Sole Use substations. These drawing sets will
consist of the following:

4.1 Non - fire rated substations
Each Non-Fire Rated substation will typically have six standard drawing sheets.

Plant Single line diagram

Land requirements

Plant, equipment and substation layout
Clearances

Plant earthing single line diagram

o vk wnN PR

Permissible screening arrangements

Some drawings may contain additional sheets where information needs to be communicated about the plant
that may affect the installation. As previously mentioned, not all substations will have a complete drawing set
until Western Power has finalised the plant procurement process. As an interim measure some substation
drawings may still contain DSM drawings.

The following sections explain the purpose of, and the typical information that is contained within each
drawing sheet.

4.1.1 Sheet 1 - Plant Single Line Diagram

The purpose of this drawing is to provide a diagrammatic representation of the electrical circuit of the
substation equipment.

This drawing sheet shows the following information:

1. Location of isolation switches and disconnectors. This includes the utilisation categories of the switches
and their and nominal ratings.

Operational earthing points
Electrical protection
Voltage levels

Transformer vector group

o v o wN

Number of incoming and outgoing circuits

General Designer Notes:

Refer DCCR for the HV feeder and customer connection arrangements.

The protection requirements and fuse chart are published within the Distribution Customer Connection
Requirements (DCCR) manual and should be used to select the correct fuse size.

Distribution Substation Plant Manual
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4.1.2 Sheet 2 - Land Requirements

The purpose of this drawing sheet is to show a diagrammatic representation of a piece of land that is to be
provided by the landowner for the installation of the substation. This drawing should be used in conjunction
with the relevant customer connection manual to determine a suitable site such as the Underground
Distribution Schemes (UDSM) or Western Australian Service Installation and Requirements (WASIR).

This drawing sheet shows:

1. Cable ducting requirements.

2. The minimum size land area required for the substation.

The designer may need the landowner to provide additional land to facilitate the following items that are site
specific and not shown on the standard substation drawings:

Additional grading rings or an extension to the substation earthing system.

Personnel access, egress, and equipment transport aisles

Oil containment methods and collection bunds.

3.

4,

5.

6. Fire clearances and barriers

7. Earth retaining systems

8. Surface treatments and the methods used to retain them within the site
9. Screening walls and doors

10. Impact protection bollards

Designer Notes:

1.  Where these non-standard items are required, they shall be included on the substation design drawing
with dimensions to ensure Western Power’s unrestricted access to this land is maintained in the future.

2. The designer is to ensure that the substation site is in a position that does not pose a safety risk and
allows unrestricted access for Western Power personnel and operational vehicles.

4.1.3 Sheet 3 — Plant, Equipment and Substation Layout

The purpose of this drawing is to show what equipment is required within the substation and its physical
arrangement on the site. All equipment shown is based on standard Western Power equipment contained in
the Distribution Design Catalogue (DDC).

This sheet serves three purposes:

1. To enable the designer to build up an assembly list for the substation (for cost estimating and creating
work orders).

2. To assist in defining construction information to other groups - for example, a marked-up copy can be
issued to Kewdale Electrical Workshop for the construction of equipment such as an LV kiosk or
automated ring main unit and another copy can be issued to field staff for site installation
requirements.

3. To allow “standard substation equipment” to be procured by Western Power reducing the overall cost
of a substation. In the event of future equipment failure, the “standard substation equipment” will

Distribution Substation Plant Manual
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facilitate like for like replacement where these standard drawings have been used for the design and
construction of the original substation site.

This drawing sheet shows:
a. The layout of distribution plant that can be used within the site such as transformers, ring main
units and low voltage switchgear.
b. When required, the arrangement of the LV switchgear.

c. Power cables and connectors that shall be used to interconnect the distribution plant within the
site.

d. The dimensions from the edge of the site to the culvert and / or equipment base within the site.

Designer Notes:

1. All dimensions shown on drawings have been rounded up to the nearest 50mm. An equivalent building
tolerance of £ 50mm should be permitted.

4.1.4 Sheet 4 - Clearances

The purpose of this drawing is to provide a diagrammatic representation of the clearances that have been
provided within the substation site.

This drawings sheet shows:

2. The clearances required around items of equipment to the edge of the substation site that allow
the equipment to be operated.

3. The clearances required around items of equipment to the edge of the substation site used as
access and egress paths.

4. The clearance from the equipment to the earth grading ring to be used by the designer for
calculation of the touch voltages.

5. Fire clearances from transformer tank to combustible surfaces in accordance with DSPM Chapter 5
—Table 6.1 which is derived from AS/NZS 2067 Table 6.1.

6. Noise clearance zones in accordance with UDSM, Clause 5.3.18.

Designer Notes:

1.  Where additional clearances are required that are not shown on the standard layout drawing, they shall
be included on the substation design drawing and dimensioned to ensure clearances to substation
equipment is maintained.

2. Thedesigneris to complete a fire risk assessment as per AS/NZS 2067 Clause 6.7.4.4 to demonstrate how
these clearances have been met or the fire risk has been mitigated. Refer DSPM Chapter 5 — Fire
Clearances for additional guidance.

4.1.5 Sheet 5 — Plant Earthing Single Line Diagram

The purpose of this drawing is to provide a diagrammatic representation of the earthing circuit. The equipment
used for earthing of distribution substations is shown on the compatible unit drawing for the plant within the
Distribution Design Catalogue (DDC). The DDC provides details and quantities of the equipment used to make
earth connections onto the plant and between pieces of plant within the substation site.

Distribution Substation Plant Manual
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The standard earthing arrangement is based on a combined (HV & LV) system of earthing. Where an
alternative earthing arrangement is used (e.g. separate HV & LV earthing system) the standard earthing
arrangement can be modified and shown on the substation design drawings. The design drawings shall show
the equipment used for the LV earthing system and its location in relation to the substation.

This drawing shows:

Number of earth electrodes required within the site

Number and types of earth bars (e.g. HV, LV)

Neutral earthing connections

Equipotential bonding connections (e.g. to exposed metal work on the plant)

Grading ring connections

o v ok W N e

Connection points for cable screens

Designer Notes:

1. The Earthing FAQ provides additional information on Western Power’s network earthing requirements.
This document will be replaced with Western Power’s earthing guideline in the near future.

4.1.6 Sheet 6 - Permissible Screening Arrangements

The purpose of this drawing is to provide a diagrammatic representation of acceptable screening layout
around the substation site. This sheet is intended to be issued to the customer to allow preparation of
architectural drawings that are to be submitted back to Western Power’s substation designer for approval.

This drawing shows:

1.  Where screening is permissible (i.e. outside the substation site).
2. The required depth of the screening foundations to allow safe excavation within the substation site
3. The additional land that is required (when screening is used) to ensure operational clearances shown

on sheet 3 can be maintained.

Designer Notes:

1. Access and egress routes are required to be maintained when screening is used. The land area may
need to be increased to facilitate screening so that operational clearances and access routes can be
maintained.

2. Where screening is used the designer should include the architectural drawings into the substation
design drawing.

3. This drawing should be read in conjunction with the Substation Installation Requirements within the
UDSM Clause 6.2.8.25 or WASIR 14.5.4.

4.  All buildings shall meet the requirements of the Local Government and the National Construction Code
(NCCQ).

5. Two-hour fire rated screening may be used to reduce the fire clearance zone. See DSPM Chapter 5 for
more guidance on fire clearances.

Distribution Substation Plant Manual
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4.2 Fire rated substations (to be developed)

Distribution Substation Plant Manual
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5. Drawings - Substation Arrangements

The following section contains the substation arrangement drawings for the following voltage levels:
a. 33kV three phase

b. 19.1kV single phase (future)

These drawings are grouped into the following types:

J District Substations, non-fire rated

*  Sole Use Substations, non-fire rated (to be developed)

. District Substations, Fire rated (to be developed)

. Sole Use Substations, Fire rated (to be developed)

*  Customer Owned Substations, HV metered sites (to be developed)

*  Single phase and three phase ground mounted rural substations (to be developed)
e Standalone HV switchgear (to be developed)

o Isolating Transformer (to be developed)

Distribution Substation Plant Manual
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5.1 Drawing Legend
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5.2 DSPM 9-01 Up to 630kVA Modular Package Substation (MPS)

5.2.1 Single Line Diagram
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Distribution Substation Plant Manual
| WESternaner 16 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.2.2 Land Requirements and Duct Installation

‘ 4400

1000 DEEP SAND

L700

NOTE 1\
o PROPERTY _
BOUNDARY 100 1500
FGL
= WPC CABLE
I ~| MARKER TAPE

NOTE 2 ——

LV DUCTING HV DUCTING

SECTION AA

NOTES -
1 DUCTING REQUIRED IF LAND IS SET BACK FROM THE ROAD
RESERVE BOUNDARY OR IF SCREENING IS REQUIRED.

2. 6x125 (LV) & 2x150 (HV) ID HEAVY DUTY DUCTS (CN56)

ITITLE

33kV DISTRICT SUBSTATION e oL | =B westernpower

UP TO 630kVA MPS NON-FIRE RATED [crAwN_ JRR [oATE tu-it-2019 [ORG No
LAND REQUIREMENTS AND mowIm X1 _SE WS hSPM-9-(1
T R e Iphes evis ioss DUCT INSTALLATION ROV Nt sTacy | AT 2/6

- Distribution Substation Plant Manual

==

— a8l westernpower

17 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.2.3 Equipment Selection and Layout

HU6T 315 & 630kVA TRANSFORMER MATERIALS (QTY)
cu LLOV 33kV
= oo O i R?, HU61/315
§
ﬁ? w?" HUB1/630
- HU66
| J] HU66 B%
E 50mm 33kV HU76
ST . IR CABLE ELBOWS
S LUTL
BOX CULVERT - CROWN AND BASE TYPE
EXTERNAL SIZE = 1416x1022x1220 LONG
CROWN WEIGHT = 1038 kg
BASE WEIGHT = 384 kg
Wlf LUT4 LV WAVECON
CABLE TERMINATION
A
o | &l
©) i
POSITION OF CULVERT —~ ! oy
HU76 ! =~
\ AT
1490 — HIBETH TR THTHEIT
i [ ‘
| r HUsT | ;
i b -Q- Br
I T
C]
A
i
HU66 (N51
NOTES:-
1.1 X LUT4 NEEDED WITH EACH WAVECON STREET FEEDER
2. REFER DSPM CHAPTER 10 FOR THE CORRECT POSITIONING OF THE
MPS ONTO THE CULVERT
3. MEASUREMENTS SHOWN ARE * 50mm, SAME CONSTRUCTION TOLLERANCE APPLIES.
L. TRANSFORMER OIL IS TO BE CONTAINED WITHIN THE SITE
TITLE DISTRIBUTION SUBSTATION .=Elwesternpower
PLANT MANUAL ==
BBR\/ D‘STR‘[T SUBSTAT‘ON DRAWN. JRR ‘DATE 1&*‘067202‘\ DRG. No
UP TO 630 k\/A MPS NON*F‘RE RATEDUR\G\NATED KT ‘SCALE NTS DSPMfgfo/‘
A |23.08 21| 0RIGINAL ISSUE KT 0 | GS EQU‘PMENT SELE[T‘ON AND LAYDUT ;:EP[RKUE\;’ED = REV SHT
REV | DATE DESCRIPTION [ORGD |CHKD |APRD! GRANT STACY ’7 A‘ 3/6

Distribution Substation Plant Manual
_— -
'—_'_"&' WESter“Fuwer 18 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.2.4 Clearances

OTE S

—NOTE 6

\

5500

&
-

Y FIRE RISK ZONE [~ 7] EARTHING (STEP AND TOUCH)

TRANSFORMER NOISE IMPACT ZONE (/] QPERATIONAL

NOTES:-
1. STEP AND TOUCH CLEARANCE FROM GRADING RING TO TRANSFORMER.
USE EARTH RODS ON GRADING RING. SEE DDC HU CUs FOR EARTHING MATERIALS
2. SEE SHEET 5 FOR EARTHING SINGLE LINE DIAGRAM
3. USE THESE DIMENSIONS FOR EARTHING STUDY (WITH THE DOORS CLOSED)
4. DESIGNER TO SHOW ACCESS AND EGRESS ROUTES ON THE SUBSTATION
DESIGN DRAWING.
5. FIRE RISK ZONE IS TO BE SHOWN FROM THE EDGE OF THE SUBSTATION SITE
OIL CONTAINMENT TO BE USED TO KEEP THE OIL WITHIN THE SITE. FIRE RISK ZONE
MAY BE REDUCED IF MITIGATION OPTIONS ARE USED. REFER DSPM CHAPTER 5.
6. NOISE IMPACT ZONE IS BASED ON 630kVA TRANSFORMER AND IS MEASURED
FROM THE EDGE OF THE TRANSFORMER TANK

TITLE DISTRIBUTION SUBSTATION s8R westernpower
33kV DISTRICT SUBSTATION PLANT HANUAL ‘ = P

DRAWN JRR ‘DATE 14-06-2021 |ORG. No

UP TO 630 k\/A MPS ORIGINATED KT ‘S[AL[ NTS
i — | NON-FIRE RATED CLEARANCES  [smoe o DSPM-9-01

APPROVED REV. [SHT
REV | DATE DESCRIPTION [ORGD |CHKD |APRD! GRANT STACY L/6

— Distribution Substation Plant Manual
— WESter"aner 19 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392




Chapter 9 - 33kV Substation Installation

5.2.5

Earthing Arrangement

HV ELECTRODE (REAR)

|_—GRADING RING
EARTH STAKE

/NOTE 2

HV ELECTRODE

SUBSTATION
BOUNDARY )
NOTE 2 ~_| )
LV N B . ) i
V N BAR~_| . ! s i
L ! = ‘
\Y\f\ ‘ i
N/E LINK— | | PFe—g ] i S
\»‘\ [ ! |
L \ HV E BAR | |
= |
LV E BAR —| ¥ | R
i N
S o Y { LV LINg SN
GRADING RING N 1 / Do
EARTH STAKE H .
N ! f{
s : :
‘ / L
GRADING RING 7 |
/H (NOTE 3) /

{FRONT)

WAVECGON NEUTRAL
SCREENED LV CABLE

NOTES:-

EARTH SCREENED 50mm
HV TRANSFORMER CABLE

1. SEE HU CU IN THE DDC FOR EARTHING MATERIALS.

2. CONNECT 70mm? PVC INSULATED COPPER CABLE (GREEN/YELLOW) TO EARTH
ELECTRODES. INSTALL CABLE AND RODS 1200mm BELOW FGL IN NEW SITES

3. BURIED GRADING RING TO BE 100mm BELOW RAILWAY BALLST/FLAME TRAP, IN SOIL.

ITITLE

33kV DISTRICT SUBSTATION

UP TO 630kVA MPS NON-FIRE RATED

24 1121|NOTES REVISED AND ANNOTATIONS ADDED

KT

0 | GS

2L 08 21| DRIGINAL ISSUE

KT

EARTHING ARRANGEMENT

0 | GS

A
REV

DATE DESCRIPTION

DRGO

CHKD [APRD

PLANT MANUAL
DRAWN.  JRR _ [DATE 14-06-2021
ORIGINATED KT _|SCALE NTS
CHECKED )

APPROVED
GRANT STACY

DISTRIBUTION SUBSTAT\DN‘ .=é!westernpower

DRG. No

DSPM-9-01
REV ‘SHT 5/6

. A westernpower oot 56

Distribution Substation Plant Manual

Last printed 19/01/2026

Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.2.6 Screening Arrangement

4400 L4400
T T T T T T T T T T T T 1T T T T T T T T T T
1T 1 T T 1T T T T T 1T 1T 1T T T T T T 1T
I o [N N o [N
HH o HH Hl o HH
0 ! iy 0 | il
] M 1A \ H
MH 1 1H A I 1H
L | L L | L
10 | I U | L
L i HL L | HL
N ! HUs1 | iy 0| HUs1 | 10
il ¢ Hl <= ~ | < I o
| i o T HH =
HH ! Ul & U i HH &
| ; M il 1 1 ﬂ 1
A j\ \ 1 Iy J‘ 0]
HH / . HL 7
A AN AN L [V NN
[ 4.~ M=o [ P S e Bt
o A iy 6 UH4="0
1 T T T T T T T 1T T T T T T T T T T T T T T 0 T 1T 1T 1T 1T 1T T T T 1T T T T 1T 1 T 1 T T 1T
T T T T T T 1T 171 T T T T T T T T 17T T T T T T T 17T T T T 1T 17T 1T

PARTIAL (FRONT) SCREENING FULL SCREENING

4400

T T T T T T 1T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T

©

4700

T T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T T
T T T T T T T T T T T T T T T T T T T T 1T

r L T T T T T T T T T TTTTTTTTTTTH

PARTIAL (REAR) SCREENING

NOTES:-
1. FOUNDATIONS SHALL FULLY RETAIN THE SITE TO ALLOW FUTURE
EXCAVATION 1200mm DEEP WITHIN THE SUBSTATION SITE.
2. SCREENING OR FOUNDATIONS SHALL NOT ENCROACH INTO SUBSTATION SITE
3. SCREENING SHALL NOT IMPACT OPERATIONAL CLEARANCE AND EGRESS REQUIREMENTS SHOWN ON SHEET &
L DOORS (WHERE FITTED) MUST BE A MINIMUM OF 820 WIDE
5 NON-COMBUSTIBLE MATERIALS TO BE USED FOR SCREENING (MASONARY, ETC)
6. 2HR FIRE RATED SCREENING MAY BE USED TO REDUCE THE FIRE
RISK ZONE. REFER DSPM CHAPTER 5 (FIRE RISK)
7 MINIMUM HEIGHT OF SCREEN WALL IS TO BE 18M
(HEIGHT OF TRANSFORMER + 300mm).

TiTLE DISTRIBUTION SUBSTATION| _ &S| westernpower
PLANT MANUAL =
BBR\/ D‘STR‘[T SUBSTAT‘ON DRAWN JRR ‘DATE ‘\L*‘DE*ZOZ‘\ DRG. No
UP TO 630 k\/A MPS NON*F‘RE RATED ORIGINATED KT ‘SEALE NTS DSPM—g—O/‘
A |23.08 21| DRIGINAL ISSUE KT 0 | GS S[R EEN ‘ N G A R R A NGEM ENTS E\:f’;KUE\?ED = REV SHT
REV | DATE DESCRIPTION [ORGU_[CHKD_|APRD GRANT STACY A ‘ 6/6
Distribution Substation Plant Manual
L -
__.'_ﬁ WESternaner 21 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.3 DSPM 9-02 Up to 630kVA Modular Package Substation (MPS) with HV switchgear

5.3.1 Single Line Diagram

I
HV CABLE WITH
EARTHED SCREENS
| RMU ENCLOSURE
A SR Sttt
<—HV CABLE CABLES WITH EARTHED SCREENS
MPS ENCLOSURE
33kV
INSC
315 OR 630kVA -
Dyn1
ONAN
L4LQ/ 254V

|

\

\

|

\

\

\

\

\

\

i TRANSFORMER (ABLES A
| EARTH
i 1600A TRANSFORMER STUB
|

\

\

\

\

\

\

|

\

\

SWITCH DISCONNECTOR o
(AC-22B) WITH FUSES —=

N

N !
R EEENN

! SWITCH FOR
S5 x 630A FUSE SWITCH ! ERG (AC-22B)
DISCONNECTORS
(AC-228B) !

LV WAVECON CABLE /

WITH NEUTRAL SCREEN

(STREET FEEDERS)
NOTES -
1. RMU 2+1 OPTION SHOWN (2 SWITCH-DISCONNECTORS AND 1 COMBINED FUSE-SWITCH)
2. OTHER OPTIONS (NOT SHOWN) INCLUDE 3+0, 2+Z OR 3+1

3. HV SWITCH-DISCONNECTORS MAY BE MOTORISED AND AUTGOMATED

33V DISTRICT SUBSTATION | ~SE8 westernpower
UP TO 630 kVA (MPS) ORAWN. SL ]nArE 15/01/2021 [ORG. No
ORIGINATED: KT ISKALE- NTS AL ]
B 16.01.2026 | UPDATED WITH ORMAZABAL HV SWITCHGEAR. JK KT MM NON?FISRIEN ELAET EL[?NE \[SVIIATER:¥ SWGR (HECKED BY. (0 DSPM*9*OZ
ﬁH::TZ:Z‘ PRIOMAL 0. DESCRIPTION D:;D 0[120. Agfm. e GRANT STA[Y " B o }‘/6
- Distribution Substation Plant Manual
-s=4 west Wer
—*_ esternpowe 22 of 39 Last printed 19/01/2026 Volt ID ID05-1343104688-372392



Chapter 9 - 33kV Substation Installation

5.3.2 Land Requirements and Duct Installation

7900

MIN 1000 DEEP SAND

5100

SEE SHEET 6 FOR CABLE EASEMENT REQUIREMENT.
2. 8x100 [LV) & 8x150 (HV) ID HEAVY DUTY DUCTS (CN56)
3 LAND AREA TO BE INCREASED IF SCREENING IS REQUIRED

RMU
EDGE
|
3790 |
NOTE 1 \
~ |
PROPERTY . . . T
BOUNDARY
FoL
s WPC CABLE
2 Si |/ MARKER TAPE
\ ‘ 150 10 HD
DUCTS
| 7
730 _[350] 420420 420\‘s\\\\\\\\\\\\\
T mR B oy ol
DUCTS EDGE
COMPACTED FILL A
NOTES - DUCTING DETAIL SHOWN
1 DUCTING REQUIRED IF LAND IS SET BACK FROM THE ROAD FOR &-WAY RMU
RESERVE BOUNDARY OR IF SCREENING IS REQUIRED SECTION AA

TITLE
33kV DISTRICT SUBSTATION e | -84 westernpower
DRAWN SL [oaTe 15/07/2021 [ORG. No.
NON FIL;QPE LDAT“EOSO k\\l/\/?T }(_(M i%/) SWGR ORIGINATED: KT |STALE: NTS @ AL
B [1601.2026 [UPDATED W(TH ORMAZABAL AV SWITCHGEAR. K| KT REQUIR-EMENTS AND -DUCT INSTALLATION CHECKED BY. (0 DSPM-9-02
; ) RPPROVED REv. ST
ﬁ”::f?v R DESCRIPTION u;;n :;En Ag:D. GRANT STACY F B ‘ 2/6

Distribution Substation Plant Manual
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Chapter 9 - 33kV Substation Installation

5.3.3 Equipment Selection and Layout

HUBT 315 & 30KkVA

= D ﬁ
3 :
® ? HU66
e | b W 50mm 33kV
el | BY CABLE ELBOWS CORNER OF BUND
eIl il
L ; 1490 OIL CONTAINMENT BUND
POSITION OF
BOX CULVERT - CROWN AND BASE TYPE (OPTION) 1025 POSITION OF CULVERT RMU BASE END POST
EXTERNAL SIZE = 1416 x 1022 x 1220 LONG ! HU76
CROWN WEIGHT = 1038 kg ¥ ——
BASE WEIGHT - 384 kg % o f’:’/’f:’:ﬁ: ”””””””””””””””””
= ; i K CENTER POST
¥ | ‘
LU, LV WAVECON 3 ! i
CABLE TERMINATION : % o — HUss
| i HUMI / —_—
e, . V4
‘ r ]
! \ |
— DDD LU \ L ]
RWB | /. 2770 |
HUSS ! RN
HV FUSES %? N N R 4
i i [NSW—/ | |
s BoSne RS L IR B
! 1
PANEL AND POST LAYOUT
OIL CONTAINMENT BUND (OPTION) BASE

EXTERNAL SIZE = 2400W x 19500 x 1270H

WEIGHT = APPROX. 8000 kg FILLED WITH BLUE METAL/

RAILWAY BALLAST

FGL

HV MATERIAL K& S s K
QTY m Oy R T AR N LT vb<b§$ b
EQUIPMENT 0 - Bob b R 2R 5 35 RNy O R
33kV S
HUS55/315
SELECT 1
HUS5/630 R PANEL AND POST NOTES.-
TRANSFORMER HU81/315 SELECT 1 GEOTEXTILE LINER OR BRICK 1. INSTALL CABLE CLAMP ON EACH PHASE OF HV CABLE (FM0200)
HU61/630 2.1 X LUTL NEEDED WITH EACH WAVECON STREET FEEDER.
BUND DETAIL A 3. MEASUREMENTS SHOWN ARE * 50mm, SAME CONSTRUCTION TOLERANCE APPLIES.
07 SELECT 1 L. REFER TO DSPM CHAPTER 10 FOR THE CORRECT POSITIONING OF THE MPS ONTQ THE CULVERT [F CULVERT IS USED.
5. REFER TO DSPM CHAPTER 10 FOR THE CORRECT INSTALLATION OF THE RMU BASE.
) 1200 y 130 40,50
HU101 {241} = > k—— e 6. RMU. KIOSK BASE AND CABLE TERMINATIONS SUPPLIED IN RMU CU.
RMU HU102 (2+2) SELECT 1 = 7. REFER TO DSPM CHAPTER &4 SHEET 3 FOR AUTOMATION T300 CONNECTION DETAILS.
m o 1 = LN 8. TRANSFORMER QIL IS TO BE CONTAINED WITHIN THE SITE.
HU103 ({3+1) n ™ m ~
. 9. WHERE THE SOLE PURPOSE OF THE RETAINING WALLS IS TO CONTAIN THE RAILWAY BALLAST 900mm LONG POSTS ARE
EARTHING |HU69_2 1 TYPICAL PANEL DETAIL 3 REQUIRED.
CABLE HU66 1 25 130 10. LONGER POSTS AND MULTIPLE LAYERS OF PANELS ARE TO BE USED AND INSTALLED IN ACCORDANCE WITH THE RETAINING
CNS1 7 END POST DETALL CENTER POST DETAIL WALL MANUFACTURERS INSTRUCTIONS, WHERE THE RETAINING WALLS ARE USED TO LEVEL THE SITE.
DA6_LVS 1 1. POST HOLES ARE TO BE 450mm DIAMETER AND POST ENCASED IN 25 GRADE CONCRETE ONLY WHERE THE RETAINING WALLS
AUTOMATION = ARE USED TO LEVEL THE SITE.
DA6_NG_SE |1 (OPTIONAL) 12. IF BUND IS USED, REFER MODIFIED DSPM L-06 (EDM: 69873797) FOR THE CORRECT POSITIONING OF THE NON-MPS ONTO THE
BUND.
TITLE DISTRIBUTION SUBSTATION .==‘western ower
33kV DISTRICT SUBSTATION PLANT MANUAL = P
UP TO 1000 kVA (MPS) DRAWN: SL DATE: 15/07/2021 |DRG. No
ORIGINATED: KT SCALE: NTS @ AL
B 16.01.2026 |UPDATED WITH ORMAZABAL HV SWITCHGEAR. JK KT MM ENC?[}JI])F;‘EETRQEEED[ {I O\/Kf TAHN;\/tASY\/\é%RT CHECKED BY: (O DSPM*Q*OZ
A 23.08.2021| ORIGINAL ISSUE. KT co GS APPROVED: REV. SHT
REV DATE DESCRIPTION ORGD. | CHKD. |APRD.| GRANT STA[Y B 3/6

- Distribution Substation Plant Manual
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Chapter 9 - 33kV Substation Installation

5.34 Non-Fire Rated Clearances

N

7350 °

NOTE 183

4500

7000

1045

__._._._..,,._._._

0/’

EARTHING (STEP AND TOUCH)

FIRE RISK ZONE

TRANSFORMER NOISE IMPACT ZONE ////] OPERATIONAL CLEARANCE

NOTES:-

1. STEP AND TOUCH CLEARANCE FROM GRADING RING TO TRANSFORMER AND RMU.

2. SEE SHEET 5 FOR EARTHING SINGLE LINE DIAGRAM.

3. USE THESE DIMENSIONS FOR EARTHING STUDY (WITH THE DOORS CLOSED).

L. DESIGNER TO SHOW ACCESS AND EGRESS ROUTES ON THE SUBSTATION DESIGN DRAWING.

5. NOISE IMPACT ZONE IS BASED ON 1000 kVA TRANSFORMER AND IS MEASURED FROM THE EDGE OF THE
TRANSFORMER TANK. NOISE IMPACT ZONE MAY BE REDUCED I[F MITIGATION OPTIONS ARE USED. REFER TQO "NOISE
(OMPLIANCE REQUIREMENTS FOR DISTRIBUTION TRANSFORMERS™ GUIDELINE.

6. OPERATIONAL CLEARANCE IN FRONT OF TRANSFORMER SHOWN WITH DOORS LIFTED OFF.

" DISTRICT SUBSTATION T | ~ER westernpower
DRAWN. SL [oATE. 15/07/2021 [ORG. No.
NON FIL;QFE LOATWEOSO ka ’:Mii/) SWGR ORIGINATED: KT [SCALE: NTS @ A&
B [16.012026 | PDATED WITH ORMAZABAL AV SWITCHGEAR. K [T | - CLEAR;N[ES CHECKED BY. (0 DSPM-9-02
PPRI RI m
£ u::rz:u S DESCRIPTION u:;n ::En Ag:D. e GRANT STACY FV B ‘SH L/6
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Chapter 9 - 33kV Substation Installation

5.3.5 Earthing Arrangement

SUBSTATION BOUNDARY GRADING RING
/ EARTH STAKE
— <——HV ELECTRODE (REAR) N
NOTE 2~
L RMU
LV N BARH
N/E LINK
L K10SK
. EARTH BAR
| L-NOTE 2
i
i GRADING RING " ARTH SCREENED 50mm P
i (NOTE 3) HV TRANSFORMER CABLE :
] : :
GRADING RING
EARTH STAKE WAVECON NEUTRAL EARTHED SCREEN HV CABLE /
SCREENED LV CABLE HV ELECTRODE (FRONT)

NOTES:-

1. SEE HU CU IN THE DDC FOR EARTHING MATERIALS.

2. CONNECT 70mmx PVC INSULATED COPPER CABLE (GREEN/YELLOW) TO EARTH ELECTRODES. INSTALL CABLE AND
RODS 1200mm BELOW FGL IN NEW SITES.

3. BURIED GRADING RING TO BE 100mm BELOW RAILWAY BALLAST/FLAME TRAP, IN SOIL.

TITLE
33V DISTRICT SUBSTATION T | ~ER westernpower
DRAWN. SL [oATE. 15/07/2021 [ORG. No.
NON FI%FE LOATWEOSO ka ’:Miﬁ/) SWGR ORIGINATED: KT [SCALE: NTS @ A&
B [16.012026 | PDATED WITH ORMAZABAL AV SWITCHGEAR. [ KT W - EARTHING AéRANGEMENT CHECKED BY. (0 DSPM-9-02
APPROVED: REV. SHT
R:V u::rz:u S DESCRIPTION u:;n ::En Ag:D. GRANT STACY F B ‘ 5/6
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Chapter 9 - 33kV Substation Installation

5.3.6 Screening Arrangement

8075

5100

SHOWN ON SHEET 4.
4 .DOORS (WHERE FITTED)

5810

MUST BE A MINIMUM OF 820 WIDE.

1. FOUNDATIONS SHALL FULLY RETAIN THE SITE TO ALLOW FUTURE EXCAVATION 1200mm
DEEP WITHIN THE SUBSTATION SITE.

2.SCREENING OR FOUNDATIONS SHALL NOT ENCROACH INTO SUBSTATION SITE.

3.SCREENING SHALL NOT IMPACT OPERATIONAL CLEARANCE AND EGRESS REQUIREMENTS

5.NON-COMBUSTIBLE MATERIALS TO BE USED FOR SCREENING [MASONRY, ETC)

6.2HR FIRE RATED SCREENING MAY BE USED TO REDUCE THE FIRE RISK ZONE. REFER TO
DSPM CHAPTER 5 (FIRE RISK).

7T.MINIMUM HEIGHT OF SCREEN WALL IS TO BE 1.8m (HEIGHT OF TRANSFORMER + 300mm).

8.EXCAVATIONS FOR SCREENING FOOTING GREATER THAN

1.2m NEEDS TO BE ASSESSED BY

A COMPETENT CHARTERED CIVIL ENGINEER TO BE COMPLETED BY THE CUSTOMER.

TITLE

33kV DISTRICT SUBSTATION

UP TO 1000 kVA (MPS)

B |16.01.2026 [UPDATED WITH ORMAZABAL HV SWITCHGEAR.

K

KT

- NON-FIRE RATED - WITH HV SWGR

A |23.08.2021|ORIGINAL ISSUE.

KT

0

Gs SCREENING ARRANGEMENTS

REV DATE

DESCRIPTION

ORGD.

CHKD.

APRD.,

DISTRIBUTION SUBSTATION
PLANT MANUAL

-sS8 westernpower

DRAWN: SL

DATE: 15/07/2021

ORIGINATED: KT SCALE: NTS @ AL

CHECKED BY: (O

DRG. No

DSPM-9-07

APPROVED:

GRANT STACY

REV. SHT
B 6/6

— ~=Slwesternpower

27 of 39
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Chapter 9 - 33kV Substation Installation

5.4 DSPM 9-03 Up to 1000kVA Non MPS District

5.4.1 Single Line Diagram

SUBSTATION BOUNDARY

HV CABLE WITH
EARTHED SCREENS

\

\

\

| 630 OR 1000KVA
| TRANSFORMER

| Dyn1
‘ ONAN
\

\

\

TYPE 2.1 PENDA

1400A LV BUS (o —

I T T A
rrrrre

DROP OUT FUSE
OR REMOTE RMU

2000A TX SWD
(AC-22b)

(AC-228B)
FOR ERG

LV WAVECON CABLE
WITH NEUTRAL SCREEN
(STREET FEEDERS)
NOTES:-

1 PENDA LAYOUT TO BE DETERMINED BY THE DESIGNER
SEE DSPM CHAPTER 4 AND SHEET 3 FOR PENDA LAYOUT OPTIONS

ITITLE

33kV DISTRICT SUBSTATION

UP TO 1000 kVA NON-MPS
NON-FIRE RATED

73 08 21 ORIGINAL ISSUE KT | 0 | as SINGLE LINE DIAGRAM

REV | DATE DESCRIPTION [ORGD [CHKD [APRD

>

DISTRIBUTION SUBSTATION| _ e
PLANT MANUAL | =S5 WeSTernpower

ORAWN.  JRR ‘DATE 15-07-2021 [DRG No
ORIGINATED KT ‘S[ALE NTS
CHELKED. €O DSPM*9*03

APPROVED REV.  [SHT
GRANT STACY ‘ 1/6

r— Distribution Substation Plant Manual
— WEStEI'ﬂFI]WEI’ 28 of 39 Last printed 19/01/2026
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Chapter 9 - 33kV Substation Installation

5.4.2 Land Requirements and Duct Installation

4200

A
~
N
1000 DEEP SAND
NOTE w\ YNNN
PROPERTY _ L. | IO _
BOUNDARY 900 1000
I
FGL
= WPC CABLE =
0| 7 MARKER TAPEN 7

1000

COMPACTED FILL

NOTE 2———=

LV DUCTING HV DUCTS

SECTION AA

NOTES:-

1. DUCTING REQUIRED IF LAND IS SET BACK FROM THE ROAD
RESERVE BOUNDARY OR IF SCREENING IS REQUIRED

2. 8x125 (LV) & 1x150 (HV) ID HEAVY DUTY DUCT (CN56)

TITLE

33KV DISTRICT SUBSTATION — Posueisesi ] -aB8 westernpower
UP TO 1000 kVA NON- MPS NON-FIRE [raw_ s oate s-o7-2001 [okG o
RATED LAND REQUIREMENTS mouTer b7 _Jse WS InepM_9-03

A_|23 06 21| ORIGINAL ISSUE KT | 0|6 AFPROVED REV  [SHT
REV_| DATE DESCRIPTION JoRGD [cHKD [APRD AND DUCT INSTALLATION GRANT STACY ’7 A ‘ 2/6
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Chapter 9 - 33kV Substation Installation

5.4.3 Equipment Selection and Layout
POSITION OF CULVERT
HU59 HU76
R?- TRANSFORMER MATERIALS {QTY) o
LH | w?' W LLOV | 33kV o 2
! 0 ¥ HUS9/315 =
et N i ;igss . HUS9/630
: H : mm |
P CABLE ELBOWS HU59/1000 _ 1120 |_—Hue6
HU66 = | CN51
CN6O T
315, 630 & 1000kVA LU16
2 <% BOX CULVERT - CROWN AND BASE TYPE HU76 || —CN60O
EXTERNAL SIZE = 1416 x 1022 x 1220 LONG
CROWN WEIGHT = 1038 kg
POSITION LU
1370
006006066000, i_"_
LU66 't MSB e
LUG7 (i |
] o
——— LU71
= E .................
H E ........ . LU68
TYPE 2.1 PENDA LAYOUT
NOTES - LUL2 SWG MAX FUSE w 1|23 s[s]e][7][8]9]n
7 LU66 CAN BE USED FOR THE TRANSFORMER AND CUSTOMER. LU1L TYPE 2.1 PENDA LUBL
2 EVERY INSTALLATION SHALL INCLUDE AN ERG CONNECTION LU68 PENDA BASE )
3.2 x LU70 OR 1 x LU69 CAN BE USED IN POSITION &
L 1 X LU NEEDED WITH EACH LU69 STREET FEEDER OR LU70 LIGHTING CIRCUIT 160A FSD 1 X 63A DIN 00 |LU70 LL
LUS9 (NON-MPS).
6 LUG6_TX WILL DEFAULT TO POSITIONS 9 & 10 UNLESS POSITION 1 & 2 910A FSD T X 630A NH3  |LU68 E
IS SPECIFIED BY THE DESIGNER. 1260A FSD 2 X LOOA NH2 |LU67 C C
7 STANDARD PENDA LAYOUT SHOWN DESIGNER MAY DESIGN AN
ALTERNATIVE PENDA LAYOUT 1000A SWD LINKS suppLIED |LU71 | ¢ 17
8 NO GANGED FSD OR SWD PERMITTED SPANING POSITIONS 5 & 6 OR 6 & 7. 2000A SWD LINKS SUPPLIED | LU66 1 T1
9 LU71 ONLY TO BE USED WHERE THERE IS UPSTREAM LV PROTECTION FSD CABLE TERM| FUSES SUPPLIED| LUzl S 1S 1S 1i/sl s |s | s
(I.E. MKIl NON MPS}).
10. STANDARD PENDA LAYOUT SHOWN DESIGNER MAY DESIGN AN TX CABLE TERM | TX MCCB LU16 T
ALTERNATIVE PENDA LAYOUT _ _ _
1. NG GANGED FSD OR SWD PERMITTED SPANING POSITIONS 5 & 6 OR & & 7 T = TRANSFORMER L = LIGHTING CIRCUIT  E = EMERGENCY RESPONSE GENERATOR
12. REFER DSPM CHAPTER 10 FOR THE CORRECT POSITIONING OF THE C = CUSTOMER S= STREET CIRCUIT
NON-MPS ONTO THE CULVERT.
13. MEASUREMENTS SHOWN ARE * 50mm, SAME CONSTRUCTION TOLLERANCE APPLIES
TILE DISTRIBUTION SUBSTATION a
33kV DISTRICT SUBSTATION PLANT MANUAL .=5!westernpower
UP TO 1000 k\/A NON_ MPS DRAWN.  JRR  |DATE 15-07-2021 |DRG. No
ORIGINATED: KT SCALE: NTS
NON_FlRE R/A\TED CHECKED co DSPM_9_03
A 240821 |GINAL ISSU APPROVED REV SHT
e CRIGNAL (55E SR KT €0 L6 EQUIPMENT SELECTION AND LAYOUT GRANT STACY A| 3/6
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Chapter 9 - 33kV Substation Installation

5.4.4 Clearances

6000
=
(en]
=
m
(9]

| —NOTE 6

A

N 7000

1120

\

NN FIRE RISK ZONE :} EARTHING (STEP AND TOUCH)

TRANSFORMER NOISE IMPACT ZONE  [7777/] OPERATIONAL

NOTES:-

1. STEP AND TOUCH CLEARANCE FROM GRADING RING TO TRANSFORMER
USE EARTH RODS ON GRADING RING. SEE DDC HU CUs FOR EARTHING MATERIALS
SEE SHEET 5 FOR EARTHING SINGLE LINE DIAGRAM
USE THESE DIMENSIONS FOR EARTHING STUDY (WITH THE DOORS CLOSED)
. DESIGNER TO SHOW ACCESS AND EGRESS ROUTES ON THE SUBSTATION DESIGN DRAWING.
FIRE RISK ZONE IS TO BE SHOWN FROM THE EDGE OF THE SUBSTATION SITE
OIL CONTAINMENT TO BE USED TO KEEP THE OIL WITHIN THE SITE. FIRE RISK ZONE
MAY BE REDUCED IF MITIGATION OPTIONS ARE USED. REFER DSPM CHAPTER 5.
6. NOISE IMPACT ZONE IS BASED ON 1000 kVA TRANSFORMER

Ul W

ITITLE

33kV DISTRICT SUBSTATION DT AL

-sEl westernpower

UP TO 1000 kVA NON- MPS DRAWN. _ JRR _[DATE 15-07-2021 [ORG Ne
NON-FIRE RATED L s 1 )SpM-9-(3
Rév 2;::;“ RN S DESCRIPTION !% (;Kuu Aggu CLEARANCES A:FRKDVED GRANT STACY i A ‘SHT L/6
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Chapter 9 - 33kV Substation Installation

5.4.5 Earthing Arrangement

WAVECON NEUTRAL SCREENED LV CABLE /

[ HV ELECTRODE (REAR) GRADING RING EARTH STAKE
OTE 2
/ NOT \\
N ! j
HVE &l | -
! BAR GT ...... R ™
\ N ‘
,,,,,, $ S
TRANSFORMER —| HV | B i 3 J
\ Sk S \
. N N !
\‘ \“‘ \\\ |
: HY / LV 1| ' '
| LNK ] g
2 R R U S — ] xl
SUBSTATION | A RN
BOUNDARY ! N 1
i B |
\ N A NVZEUINKT ive | b
! BAR | [ i
! L . |
SR A R4 |
LV N BAR e L~ NOTE 2
ﬁ\ﬁﬁAA ’’’’’ [ .‘
| P i 7
S N | !
PENDA —| N/E LINK——+ |
\ . | !
T~ bl B |
\ : | -l 5
| | | C ! |- HV ELECTRODE
: ! ! S ! (FRONT)
L] N s B \
GRADING RING N 3 ! )
EARTH STAKE \\c}\ 1 3 Cf/
veear J ¥ GRADING RING
i} {NOTE 3)

1\ EARTH SCREENED 50mm

HV TRANSFORMER CABLE

NOTES:-

1. SEE HU CU IN THE DDC FOR EARTHING MATERIALS

2. CONNECT 70mm? PVC INSULATED COPPER CABLE (GREEN/YELLOW) TO EARTH
ELECTRODES. INSTALL CABLE AND RODS 1200mm BELOW FGL IN NEW SITES.

3. BURIED GRADING RING TO BE 100mm BELOW RAILWAY BALLAS/FLAME TRAP, IN SOIL.

" 33KV DISTRICT SUBSTATION  PoUBieisses ] -aBlwesternpower
” TONS%OOHQ : /E/xNEENi T e DSPH-5-03

B |24 1121[NOTES REVISED AND ANNOTATIONS ADDED kT | to | os - CHECKED. €O b SH; -
R:V z;:::w DRIGINAL ISSUE S % {H[;D As:u EARTHING ARRANGEMENT APPROVED GRANT STACY B 5/6
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Chapter 9 - 33kV Substation Installation

54.1

Screening Arrangement

4200

5450

HU59
TX

PARTIAL (FRONT) SCREENING

NOTES -

—_

N U~ WN

5450

FOUNDATIONS SHALL FULLY RETAIN THE SITE TO ALLOW FUTURE

EXCAVATION 1200mm DEEP WITHIN THE SUBSTATION SITE.
. SCREENING OR FOUNDATIONS SHALL NOT ENCROACH INTO SUBSTATION SITE.

SCREENING SHALL NOT IMPACT OPERATIONAL CLEARANCE AND EGRESS REQUIREMENTS SHOWN ON SHEET 4.
. DOORS {WHERE FITTED) MUST BE A MINIMUM OF 820 WIDE
. NON-COMBUSTIBLE MATERIALS TO BE USED FOR SCREENING (MASONARY, ETC)
. 2HR FIRE RATED SCREENING MAY BE USED TO REDUCE THE FIRE

RISK ZONE. REFER DSPM CHAPTER 5 (FIRE RISK)
7. MINIMUM HEIGHT OF SCREEN WALL IS TO BE 1.8m (HEIGHT OF TRANSFORMER + 300mm).

FULL SCREENING

PARTIAL (REAR) SCREENING

4200
| I | [ T T T T T T T T T T T T T T T
] [ 1 [ T T T T T I T T T TT T T T T
L[] o UH
[ |o U 4200
:_ :_ | I T T T T T T T [ T T T TT T T T 1
_: | 1H [ | I T T T T T T T T T T T T T T T T H|]
il - e ©
| - i 0 iy
H PENDA il 1 H
i . i 200 aft
A % HH 1
/N | Hy
11 o | gH H - PENDA I
H © i s i
[ HI il I iy
[ T [ T T T 1T T T T T T [ T T T PR -
| I | | I | [ T T 1 [ T T T T 1 M [ / \ =
ali o | HU
1 & i
PROPERTY _PROPERTY y Y =
TBOUNDARY ~ T T T T T BOUNDARY

A |23.08.21|ORIGINAL ISSUE

GC

48]

GS

REV.| DATE

DESCRIPTION

ORGD

CHKD

APRD

TITLE

33kV DISTRICT SUBSTATION

UP TO 1000 kVA NON- MPS
NON-FIRE RATED - WITH HV SWGR

SCREENING ARRANGEMENTS

DISTRIBUTION SUBSTATION
PLANT MANUAL

sh
.=E_westernpower

DRAWN

JRR

DATE 15-07-2021

ORIGINATED: GC  |SCALE: NTS

CHECKED

0

DRG. No

DSPM-9-03

APPROVED

GRANT STACY

REV | SHT 6 / 6

=D
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Chapter 9 - 33kV Substation Installation

5.5 DSPM 9-04 Up to 1000kVA Non MPS District with HV Switchgear

5.5.1 Single Line Diagram

SUBSTATION BOUNDARY | |

HV CABLE WITH
EARTHED SCREENS

33kV

! .
| (A) |
| %EANésBFDOSSEFlODOkVA > @ !
i Dyn1 g LLO / 254 V |
|
|
| |
|

ONAN
A( VN
]
|
- S TYPE 24 PENDA
LV TRANSFORMER TA[LS/?A |

2000A TX SWD
2 (AC-22b)

|
|
|
|
! 1L00A LV BUS )
|
|
|

I l6mmn
i3ae”
|

I I
| |
LV WAVECON CABLE WITH NEUTRAL SCREEN -/
(STREET FEEDERS)
NOTES:-

1. 2+1 RMU OPTION SHOWN (2 SWITCH-DISCONNECTORS AND 1 COMBINED FUSE-SWITCH).

2. OTHER OPTIONS (NOT SHOWN) INCLUDE 2+2 OR 3+1

3. HV SWITCH-DISCONNECTORS MAY BE MOTORISED AND AUTOMATED.

4. PENDA LAYQUT TO BE DETERMINED BY THE DESIGNER, SEE SHEET 3 AND DSPM (CHAPTER &.

TITLE

0ISTRIBUTION SUBSTATION |.=§!we5te|-npuwe|-

33kV DISTRICT SUBSTATION PLANT MANUAL
UP TO 1000 kVA [NON-MPS) [oRawN: S }mri- 15/07/2020 ,nTﬁ-m
[ORIGINATED: KT SCALE: NTS @ A4
B [27.11.2025|UPDATED WITH ORMAZABAL HV SWITCHGEAR. SL Kl | MM NUN_FIEIENEI:AET ELI%NE BVII:ERE% SWGR CHECKED BY- (D DSPM—Q—OL
iz’::rz:" A DESCRIPTION éﬁ%{ (e GRANT STACY B o 1/6
- Distribution Substation Plant Manual
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Chapter 9 - 33kV Substation Installation

5.5.2 Land Requirements and Duct Installation

7400

-
-~

MIN 1000 DEEP SAND

7200

/ NOTE 1

|
S —

RMU
EDGE

BOUNDARY

i WPC CABLE

/ MARKER TAPE

150 ID HD

i DUCTS
| =7
730 _[350] 420 [ 420 [ 420 \
NOTE 3

100 ID HD RMU =~ 4th SET OF DUCTS
DUCTS EDGE NOT REQUIRED
COMPACTED FILL FOR 3 WAY RMUs

750

NOTES:- DUCTING DETAIL SHOWN

SITE OF CUSTOMERS MAIN DISTRIBUTION BOARD (IF REQUIRED) FOR &-WAY RMU

1
2. DUCTING REQUIRED IF LAND IS SET BACK FROM THE ROAD
RESERVE BOUNDARY OR IF SCREENING IS REQUIRED SECTION AA

SEE SHEET 6 FOR CABLE EASEMENT REQUIREMENT.

8x100 (LV) & 8x150 (HV) ID HEAVY DUTY DUCTS (CNS6)

LAND AREA TO BE INCREASED IF SCREENING IS REQUIRED

33KV DISTRICT SUBSTATION | ~sEA westernpower

UP TO 1000 kVA (NON- MPS) e . %3"33?nw Fﬁjﬁ
INA' K ALE: N o AL

B 27.11.2025| UPDATED WITH DRMAZABAL HV SW)TCHGEAR. SL KT MM NON-FIRE RATED - W[TH HV SWGR CHECKED BY- CO DSPM'g'OL

B[™ 2/6

u:v uun:’zznomumu ISSUE. S n::m “t:" A::u REQUIREMENTS AND DUCT INSTALLATION [serovee: GRANT STACY RE

‘.L\LU

V. SHT.
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Chapter 9 - 33kV Substation Installation

HUS9 315, 630 & 1000kVA CORNER OF BUND
R? RMU_ OIL CONTAINMENT BUND
? 1l — POSITION OF CULVERT
w ? RWB [/ HUT6
B T
HU66 HUSS I B __w; .
50mm_33kV HV FUSES [o]s T END POST
~1  CABLE ELBOWS ' = <
_ HHHMN |c 2 HU66 |
A
HU76 . / (NS |
HU76 BOX CULVERT - CROWN AND BASE TYPE (OPTIDN) - - R | h300 b/ e
EégERNALE[SGIZTE = 116.31g>w x 10220 x 1220H - - POSITION OF 2 I >, 3 | CENTER POST
WN WEIGHT = kg | — Hy [ —
BASE PENDA LUbL B POSITION OF|
BASE WEIGHT = 384 kg ENDA LU6 N | | : o 0 BASE |
PQOSITION | |
OO | T — |
| [ | J
LUG6 i i |
LU67 | 1370 PENDA | —l =
] ' |
‘ msel I __ 7 /\ | |:| |
—_—— LUT1 | | I | O I 7
LU70I Luse = L L 0 || i 1 =5 :
: =211 . s I . |
LV MATERIAL LU69 ﬂ% ol
EQUIPEMENT W ary —_————————————— =
LU6L_0 1 [ [ [
LUL2 PANEL AND POST LAYOQUT
4 1
PENDA II:Eﬁ: 1 Lt 1200 L0 S0
FILLED WITH BLUE METAL/ e S 130 Pa- et
LUg8 1 RAILWAY BALLAST = —
CN60 56 FGL =1
CABLE Ut 2 S 5 : : R R 8 <
(=]
HV MATERIAL o™ LY LU L LE D TYPICAL PANEL DETAIL s
3T S NOTES: 2 130
EQUIPMENT U 1. INSTALL CABLE CLAMP ON EACH PHASE OF HV CABLE (FM0200).
33kV PANEL AND POST 2. LU66 CAN BE USED FOR THE TRANSFORMER AND CUSTOMER. END POST DETAIL CENTER POST DETAIL
HUS5/315 OR BRICK 3. EVERY INSTALLATION SHALL INCLUDE AN ERG CONNECTION LUGS.
HUSS, 630 SELECT 1 GEDTEXTILE LINER 4.2 x LU70 OR 1 x LU69 CAN BE USED IN POSITION &.
DETALL A 5. 1 X LUl4 NEEDED WITH EACH LU69 STREET FEEDER OR LU70 LIGHTING CIRCUIT.
HU55/1000 6. 1 X LUT6 NEEDED WITH EACH LU66_TX IN PENDA AND 1 X LUT6 FOR LUS9 (NON-MPS).
TRANSFORMER [1U39/315 TYPE 2.1 PENDA LAYOUT 7. LUs6_TX WILL DEFAULT TO POSITIONS 9 & 10 UNLESS POSITION 1 & 2 IS SPECIFIED BY THE DESIGNER.
HUS9./630 SELECT 1 EQUIPEMENT WAxFUsE (1234 s 6718 5w 8. STANDARD PENDA LAYOUT SHOWN. DESIGNER MAY DESIGN AN ALTERNATIVE PENDA LAYOUT.
HUS9/1000 TYPE 21 PENDA UL T REQUIRED 9. NO GANGED FSD OR SWD PERMITTED SPANING POSITIONS 5 & 6 OR 6 & 7.
PENDA BASE ) TREQUIRED 10. LU71 ONLY TO BE USED WHERE THERE IS UPSTREAM LV PROTECTION (LE. MKII NON MPSI.
BUND SELECT 1 %A Fo T 83A DIN 001Lu70 7 11. MEASUREMENTS SHOWN ARE * 50mm, SAME CONSTRUCTION TOLERANCE APPLIES.
HU76 630A FSD Tx LOOA Nz |Lusslc/slcrsslcssicrslcrssicrsicrss 12. REFER TO DSPM (HAPTER 10 FOR THE CORRECT INSTALLATION OF THE RMU BASE.
HUT01 (2+1) S10A <D o e30n s TLues - 13, RMU, KIOSK BASE AND CABLE TERMINATIONS SUPPLIED IN RMU CU.
14. REFER TO DSPM (HAPTER 4 SHEET 3 FOR AUTOMATION T300 CONNECTION DETAILS.
RMU HU102 (2+2) SELECT 1 12604 FSD | 2« LODA NHZ |LU6TL C ¢ 15. WHERE THE SOLE PURPOSE OF THE RETAINING WALLS IS TO CONTAIN THE RAILWAY BALLAST 900mm LONG POSTS ARE
HU103 (3+1) 1000A FSD LINKS LU71| C |7 REQUIRED
EARTHING HU69_2 1 2000A FsO LINKS LUb6 ¢ TX 16. LONGER POSTS AND MULTIPLE LAYERS OF PANELS ARE TO BE USED AND INSTALLED IN ACCORDANCE WITH THE RETAINING
FSD (ABLE TERM wi[s]Ts|sfws[s]s]s Y
HUs6 1 TR 1 WALL MANUFACTURERS INSTRUCTIONS. WHERE THE RETAINING WALLS ARE USED TO LEVEL THE SITE.
CABLE  Ioeq 3 L LUt T 17.POST HOLES ARE TO BE 450mm DIAMETER AND POST ENCASED IN 25 GRADE CONCRETET ONLY WHERE THE RETAINING WALLS
TX = TRANSFORMER L = LIGHTING CIRCUIT E = EMERGENCY RESPONSE ARE USED TO LEVEL THE SITE.
AUTOMATION DA6_LVS 1 C = CUSTOMER S= STREET CIRCUIT GENERATOR 18. [F BUND IS USED, REFER MODIFIED DSPM L4-06 (EDM: 69873797) FOR THE CORRECT POSITIONING OF THE NON-MPS ONTO THE
DA6_NG_SE 1 (OPTIONAL) BUND.
TITLE
DISTRIBUTION SUBSTATION | _aSf}
33kV DISTRICT SUBSTATION ot mawn | =SS Westernpower
UP TO 1000 kVA (NON-MPS) DRAWN: SL DATE. 1570172021 |ORG. No.
ORJGINATED: KT SCALE: NTS @ AL
B 27.11.2025 |UPDATED WITH ORMAZABAL HV SWITCHGEAR. SL KT MM ENongI_PFPElEETRégLEEDC _ITI O\ILI TAHN;\/LASY%%RT CHECKED BY- CO DSPM—g—Olf
A |23.08.2021|ORIGINAL [SSVE. KT o GS APPROVED: \'A SHT,
REV | DATE DESCRIPTION ORGD.|CHKD. | APRO) GRANT STACY F B 3/6
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Chapter 9 - 33kV Substation Installation

5.5.4 Clearances

=
- A —
o
e g N\
4 S \\
wy
¢ :
| & NOTE 183 l,— NOTE 6
o \ - 7’ I
3 600 |
' poo— —— - !
I L /
| 7000 [ :E - |
I Hus9 Hie= | s
' ™ = - 1
[ 4500 4=
I | =
| & |
| R 600 | |
| g T 1 .
&i@“ PENDA ‘ .
b% A &= g
=3
R g .
1320 A /
=1 7
\ S

EARTHING (STEP AND TOUCH)

I | FIRE RISK ZONE
— e —)

TRANSFORMER NOISE IMPACT ZONE ////)) OPERATIONAL CLEARANCE

NOTES.:-

1. STEP AND TOUCH CLEARANCE FROM GRADING RING TO TRANSFORMER AND RMU.

2. SEE SHEET 5 FOR EARTHING SINGLE LINE DIAGRAM.

3. USE THESE DIMENSIONS FOR EARTHING STUDY (WITH THE DOORS CLOSED).

L. DESIGNER TO SHOW ACCESS AND EGRESS ROUTES ON THE SUBSTATION DESIGN DRAWING.

5. NOISE IMPACT ZONE IS BASED ON 1000 kVA TRANSFORMER AND IS MEASURED FROM THE EDGE OF THE
TRANSFORMER TANK. NOISE IMPACT ZONE MAY BE REDUCED IF MITIGATION OPTIONS ARE USED. REFER TO "NOISE
COMPLIANCE REQUIREMENTS FOR DISTRIBUTION TRANSFORMERS" GUIDELINE.

6. OPERATIONAL CLEARANCE IN FRONT OF TRANSFORMER SHOWN WITH DOORS LIFTED OFF.

o DISTRICT SUBSTATION et | -2 Westernpower
UP TO 1000 kVA (NON- MPS) RAWN: SL %mn- 15/01/2021 l“‘ﬁ-h
ORIGINATED: KT SCALE: NTS @ AL
B |27.112025|UPDATED WITH ORMAZABAL HV SWITCHGEAR. SL KT MM NON-FIRE R?EEEADRANV(\IE[;H HV SWGR CHECKED BY- (O DSPM'g'OlO
T s - T T e oo Trons] T GRANT STACY [ B[™ L/6
Distribution Substation Plant Manual
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Chapter 9 - 33kV Substation Installation

5.5.5 Earthing Arrangement

HV ELECTRODE (REAR) SUBSTATION BOUNDARY GRADING RING
EARTH STAKE

— TRANSFORMER

o KIL
.
/
/
/
N

e e LT

P

LV N BAR

B T CE T

.i_________________

L
|

N/E LINK ~] \\_ ! ,;r% | L RMU
\l\N;a é o i
PENDA —|_| i By !
A T
LV £ BAR— | S S
GRADING RING - i |- NOTE 2
EARTH STAKE i
t / —T
i kiosk =
i EARTH BAR i
GRADING RING i i \\\
{NOTE 3) / i
WAVECON NEUTRAL EARTH SCREENED 50mm / HV ELECTRODE
SCREENED LV CABLE HV TRANSFORMER CABLE (FRONT)
EARTHED SCREEN HV CABLE
NOTES:-

1. SEE HU CU IN THE DDC FOR EARTHING MATERIALS.

2. CONNECT 70mmx PVC INSULATED COPPER CABLE (GREEN/YELLOW} TO EARTH ELECTRODES. INSTALL CABLE AND
RODS 1200mm BELOW FGL IN NEW SITES.

3. BURIED GRADING RING TO BE 100mm BELOW RAILWAY BALLAST/FLAME TRAP, IN SOIL.

AITE -
33V DISTRICT SUBSTATION T e | ~28 westernpower
UP TO 1000 kVA (NON- MPS) z;‘l‘“::n . }:("‘é '5::"2“" Iﬁ‘"‘”
INATED- K’ ALE: NTS @ AL
B |27.112025|UPDATED WITH ORMAZABAL HV SWITCHGEAR. SU KT [ NON- FEIARE Tﬁf}:{é DAF_QR\XI{I-(I;IE Mlg\l\i I SWGR cweckeD 6. co DSPM-9-04
i LT I — Ll & &’ oD T STACY B 5/6
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Chapter 9 - 33kV Substation Installation

8460

860 [
) 8460 e |
r | | | | | | 1 | | | | | | | | | | 1 | | | | 1 | | | | | | | | | | | | 1
1 1 1 1 T T T 1T 1T T T T T T 1 | | | 1
il i ] ' il
1 I ] I M il
1] H il i 1]
o [ i < ] i s [
< | < | <
~ HH HH ~ - mlm ~ HH
1] H il i 1]
il ' | Il
: f|C AR
1] H | 1]
T Bl " o H
A —
| I | 1 1 1 I I 1 1 1 I 1 I I 1 | L1 1 1 1 1 I 1 1 I I 1 1 I 1 |
1 1 1 1 1T T T T T 1T T T T T T 1 L1 1 1 1 1T 1T T T T 1T T T T T T T 1
NOTES:-

1. FOUNDATIONS SHALL FULLY RETAIN THE SITE TO ALLOW FUTURE EXCAVATION 1200mm
DEEP WITHIN THE SUBSTATION SITE.

2.SCREENING OR FOUNDATIONS SHALL NOT ENCROACH INTO SUBSTATION SITE.

3.SCREENING SHALL NOT IMPACT OPERATIONAL CLEARANCE AND EGRESS REQUIREMENTS
SHOWN ON SHEET &.

L DOORS (WHERE FITTED) MUST BE A MINIMUM OF 820 WIDE.

5.NON-COMBUSTIBLE MATERIALS TO BE USED FOR SCREENING (MASONRY, ETC)

6.2HR FIRE RATED SCREENING MAY BE USED TO REDUCE THE FIRE RISK ZONE. REFER TO
DSPM (HAPTER 5 (FIRE RISK).

7.MINIMUM HEIGHT OF SCREEN WALL IS TO BE 1.8m (HEIGHT OF TRANSFORMER + 300mm).

8.EXCAVATIONS FOR SCREENING FOOTING GREATER THAN 1.2m NEEDS TO BE ASSESSED BY
A COMPETENT C(HARTERED CIVIL ENGINEER TO BE COMPLETED BY THE CUSTOMER.

=% Westernpower
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