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7.0 SUBSTATIONS & SWITCHING STATIONS

7.1 Actions

The design, construction and commissioning of assets shall be carried out in accordance
with Endeavour Energy’s Health and Safety Management Systems, Policies, Procedures
and Standards.

Systems shall be implemented and maintained to consider the range of human capacity,
both physically and mentally, during the design of assets, plant and equipment.

This section of the Underground Construction Manual contains all the drawings that are
required to construct a standard distribution padmount or indoor substation, or switching
station in Endeavour Energy's network. It does not contain the information required to design
these substations or include specific project information.

The topics following are included as a guide to provide the minimum necessary background
or clarification to the drawings. Further information on the minimum design requirement
required by Endeavour Energy is detailed in MDI 00028.

7.1.1 General construction requirements

For complete details on general items including the following topics it is essential to refer to
Section 3 — General construction requirements:

All terminations shall be cleaned/ scrubbed with a wire brush, electrical jointing compound
applied to surfaces to be jointed, all burrs shall be removed from lug barrels.

All lugs are to be correct for their function and location ie Coastal. They shall be tightened to
the correct torque value, correct size die used and correct number of crimps made.

All cables shall be sealed and where necessary shorted and tagged for identification
purposes.

Cable clamps are to be used, saddles are not permitted.

All doors shall be fitted with a danger high voltage sign, substation number and emergency
contact telephone number. All signs shall be free of obstructions so that full legibility exists
at all times.

7.1.2 Minimum access requirements
7.1.2.1 General

Access requirements shall be in accordance with AS 2067 in addition to the following
requirements.

Substations must be located at the front property boundary with unrestricted 24 hour a day
employee and vehicle access to the substation directly from a public street.

Driveways are not regarded as public street access except where access is available by a
vehicle driveway directly to the substation and the substation is located on the perimeter of
the drive way, this may also be regarded as street level access if granted dispensation by
Endeavour Energy.

All secure access areas (for example gates) shall use Endeavour Energy’s standard key.
Other acceptable access arrangements (if approved by Endeavour Energy) are:
e A chain with provision for Endeavour Energy and the customers locks in series.
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e For solid doors or motorised gates, then a security lock box and a key shall be
required along with personnel access gates. Security lock boxes shall be in a readily
accessible location and be large enough to contain the security key and have an
Endeavour Energy lock on the box.

Where direct access is not available, personnel and equipment access requirements will be
required as set out below.

Padmounts, including the easement, shall not be located in or under part of any building, or
on corners of roadways, without approval from the Network Substation Manager, refer to
clauses 7.4.1 and 7.1.4 for more details.

In all situations where multiple items of equipment are installed, provision will be made to
allow a single transformer, switchgear or padmount to be installed or removed without
affecting other transformers or equipment.

Access areas shall be located so that they provide two (2) safe means of entry to and exit
from the substations at all times. This may mean that bollards or safety rails will need to be
erected to protect the persons entering or leaving the substation.

Where fencing around a padmount substation or a switching station is required a suitable
gate shall be provided. The type of fence and the gate shall be approved by the Network
Substation Manager. Refer to drawing 289702 for examples.

Where a substation location is not immediately apparent from the street, a sign may need to
be erected indicating the substation location at Endeavour Energy Contestable Works
Officer’'s/ Project Manager’s discretion. This shall be determined on a project basis taking
into account security and visibility.

7.1.2.2 Personnel access

A permanent, all-weather access route at least 1.2m wide shall be provided to the
substation. Access shall be available for 24 hour use by personnel using, where necessary,
Endeavour Energy’s standard key.

Service areas shall generally be in accordance with clause 5.5.4 of AS 2067 except for the
requirement stated below.

All aisle shall be no smaller than 750mm wide and areas for evacuation shall be no less than
600mm wide even whilst removable parts are in position or with doors open.

Where fall hazards exist, it is required by the Building Code of Australia or as indicated by
Endeavour Energy, stairs and handrails shall be installed to provide safe access to, from,
within and surrounding the substation (ie. any deviation of 700mm in surface levels will be
considered a hazard).

Stairs for substations at levels other than ground level shall be a minimum of 2000mm wide.
For raised padmounts a ladder access (min 650mm wide) can be used as the second form
of escape when approved by the Network Substation Manager (refer also to clause 7.4.2).

7.1.2.3 Personnel access (additional requirements — indoor substations)

Two (2) access doors are required on each substation room. They shall open outwards and
be free of any encumbrances to the outside of the substation room. These doors where
possible shall be on opposite sides of each substation room, including multiple room
substations. The equipment access doors may be used for general access also.
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The areas external to the substation and in the immediate vicinity of each access door shall
be set out in a manner that prevents the access doors and passageways being obstructed
by stores, equipment, vehicles, and the like. Thresholds to door exits shall have landings
not steps. Where required, barriers (such as bollards) and warning signs indicating No
Parking, or other signs adequate to the particular situation, shall be erected and maintained
by the customer at all times.

Access to these doors may be provided by way of passageways from the street, or an open
area such as a car park, which has open access from the street. Access by way of
hatchways and/or ladders is not acceptable. Passageways shall have the following
unrestricted clearances.

Height- 2400mm.  Width - 1000mm.

Where the passageways are provided with doors, for example, fire passages, the doors are
to be fitted with dual entry mortice locks (capable of accepting locks as indicated in clause
7.5.5) to allow shared access for the customer and Endeavour Energy’s employees.
Endeavour Energy’s lock cylinder will be installed in the top position.

Exit passageways shall be fire rated in accordance with the Building Code of Australia.

Cable basements are not allowed to be installed any more but access to existing cable
basements shall be by way of a staircase located clear of any equipment. Handrails shall be
provided along the full length of each staircase or elevated platform.

7.1.2.4 Heavy equipment access

The following provisions are required for all substation sites (refer also to Figure 33 - Truck
detail -Type 1 and Figure 34 - Truck detail - Type 2 ):

e A sealed access road to the substation for 24-hour use for unloading and loading of
equipment. Weights of up to 8000kg (complete package substation weight) will be
moved from trucks or low-loaders by means of mobile cranes (point loads of up to
11000kg from any one-crane outrigger pad with a size of 550x550mm may be
experienced). Access roads must be designed to cater for maximum allowable axle
loadings as well as point loads as indicated.

e Endeavour Energy’s two (2) standard truck mounted crane are classed as a "General
purpose” vehicle and have a Gross Vehicle Mass (GVM) capacity of approx. 30
tonnes. The number of wheels on the type 1 and type 2 vehicle axels are as shown
on the drawings.

e The access road must be a minimum of 3500mm wide and cater for vehicles with a
total height of 4400mm along the total access to the substation. The
unloading/loading area in the substation shall be wide enough to accommodate the
extended outrigger of 6.5 m and withstand the point and axle loads mentioned above.

e Minimum headroom of 5500mm in the vicinity of the substation to allow unloading
and installation of equipment. A suitable 'I' beam and lifting facilities (at the cost of
the customer) may be considered if this requirement cannot be met.

e The access shall be suitable for a fixed truck and trailer style vehicle (Type 1 vehicle)
with a minimum turning circle inside radius of 8.3 metres (22.6m overall), a width of
2.8 metres including mirrors and 10.3 metres long. The maximum gradient of access
way in front of the substation shall be 1:15 or 3.9 degrees. Some vehicles are up to
11.3m long but are a truck trailer combination (Type 2 vehicle) which provides a
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better turning radius. If the length is seen as a problem in the loading or unloading of
equipment then this shall be addressed in the design.

¢ The crane on the trucks will have a reach rating of approx. 25 metre-tonne.

e The crane stabiliser leg width when fully extended is up to approx. 8.5m.

Typical transformer and truck height details are shown below:
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Figure 34 - Truck detail - Type 2

7.1.2.5 Heavy equipment access (additional requirements — indoor substations)

In addition to the normal access requirements up to and around an indoor substation, there
are also several different equipment access requirements that need to be considered in
conjunction with the building design and layout.

There needs to be a flat level surface capable of supporting without damage a transformer
weighing 5,000kg in front of the substation door (or transformer set down area for a girder
and trolley system) that shall be 1.5m x 1.5m square.

When required by the design, the customer shall at their cost supply and permanently install
and maintain in working order a suitable lifting beam, geared girder trolley and, unless
specified otherwise, a chain block/electric hoist, to suit installation of equipment with a
minimum mass of 5000kg to its installed position. The chain block and lift equipment shall
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be able to be securely locked away in its own enclosure inside the substation and any
special lifting equipment required is to be provided and maintained in working order by the
customer at the customer cost.

A lifting hook (100mm diameter eye) shall be installed immediately adjacent to the beam to
enable lifting/removal of the chain block/electric hoist. The lifting hook shall be designed to
suit the mass of this lifting equipment.

The location of the lifting beam and hook will be shown on the layout drawing. The overall
height of the transformer and slings is 2800mm for oil type transformers and 3700mm for dry
type transformers. Where lifting equipment is required the room shall be designed to cater
for this requirement, for example, the room height shall be 3700mm, plus chain block, plus
lifting beam and any other obstructions, which may need to be lifted over during installation.

The substation building shall have adequate space so that transformers and other
equipment can be installed or removed vertically or horizontally without moving adjacent
equipment, de-energising any assets other than those being moved or the need to lift the
equipment over any other equipment within the substation.

No changeover will be allowed from one lifting device to another. Loads must be on a
landing before being transferred to another lifting device.

All methods of lifting must be submitted for approval by Network Substation Manager.

Other means of lifting than those cited will also be considered. In such cases, the customer
shall provide details to the Network Substation Manager for specific approval in accordance
with the dispensation process.

Manual lifting facilities are generally required unless specified otherwise.

The customer shall submit a letter of certification signed by a qualified structural engineer
verifying that all lifting facilities and fixings are capable of holding the appropriate masses.
The customer shall also show what suitable methods have been put in place for maintaining
the lifting equipment.

Substations at levels other than ground

On some ground level and on almost all substations located at a level other than ground or
street level, special requirements will need to be implemented to raise or transport the
equipment to the substation level.

Before any approval of substations at other than ground level the Network Substation
Manager must be satisfied that the proposed method is satisfactory and the customer will
install and maintain in working order all equipment to be used in future for
maintenance/replacement purposes.

Given the increased risk of and response to fire at non-ground level substations the
transformers must be dry or suitable K-class oil having a high flash point (>250°C).

Suitable lifting devices may include:

Fixed crane.

Mobile crane.

Dedicated service elevator.
Dedicated substation lifting device.
Extendable platforms.

Extendable lifting beam.
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¢ Chain block/electric hoist.
e Any other approved device.

Minimum requirements of some of the methods have been stated in this section. However,
the customer is free to design and submit any proposal for lifting of the substation
equipment, including transformers to the substation level. Designs must include a detailed
work method statement, safety aspects, specification of installation equipment, street access
requirements, necessary approvals required before work can commence, time schedule, risk
assessment and risk mitigating procedures. Any other relevant information must be included
so that Endeavour Energy must be satisfied that the proposed method is satisfactory and will
be able to be used in future for maintenance/replacement purposes.

Some guidance is provided below but a detailed design shall be provided to Endeavour
Energy in every circumstance.

e Fixed crane
Large buildings are generally equipped with cranes mounted on the rooftop, providing
lifting arrangements for heavy loads on to site. These may be suitable for construction
and maintenance of a substation. This is most likely to be used in conjunction with a
fixed or extendable platform.

e Mobile crane
A mobile crane may be suitable if the substation room is located up to 25m from street
level and is accessible by road. Consideration must be given to the following:

The street access required for the mobile crane.

Weight of the heaviest (usually the transformer) equipment to be lifted.

Crane boom angle.

Obstacles at street level, such as overhead lines, ground conditions, vegetation,
other buildings etc.

An extendable landing platform may be required in some locations where the headroom
of the transformer room is insufficient. An external wall of the room will need to be
removable. This removable wall can be used as a ventilating louvre.

Where suitable, forklifts may be used.

Proposal to use a mobile crane must be accompanied by a detailed work method
statement, including crane specification, crane set up time, number of streets requiring
closure, approvals from local councils, etc.

e Chain block/electric hoist
A chain block or an electric hoist is suitable only for lower levels. This is most likely to
be used in conjunction with a fixed or extendable platform. Electric chain blocks/trolley
systems shall have a backup supply other than from the substation transformer that is
out of service.

e Service elevator
If a service elevator is available, designed to accommodate and sufficiently rated to
carry the substation equipment, including a transformer, it can be used. Details of
loading and unloading equipment are to be clearly demonstrated.

e Transfer into substation room
Suitable facilities shall be provided to transfer the equipment from the lifting device into
the substation room. This may be in the form of a:
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Platform.

Hatch.

Hook.

Winches.

Any other approved means.

o Direct placement
If the substation ceiling is high enough, a crane may place the transformer directly inside
the substation room. In this case, consideration must be given to the height of the
transformer, chains, hooks and crane boom, etc.

e Transformer hatch
Depending on the building site, a transformer hatch may be appropriate. A transformer
hatch will allow a crane (fixed or mobile) to lower a transformer through the ceiling and
directly into the substation room.

e Platforms
Platforms may be fixed or extendable. These shall be designed to carry the full weight
of the substation equipment, including transformers up to 5000kg.

7.1.3 Easements and covenants

The customer shall provide su_ltable easements, free of a_II Rounded top ,_
encumbrances and other services, for padmount substations, al
underground mains and associated earthing grids.

In areas of high electrical soil resistivity, larger earthing 25-$0mm
easements may be required. reflective band

Covenants for restricted use are also required around

padmounts in accordance with MDI0044. Coloured ——e

Easements for substations shall be located outside of any
Clear Zones in accordance with MDI0028 section 3.19. / 1100mm

Galvanised

7.1.4 Protection from vehicles

—>140mm+—
Substations are required to be located so they will not be
subject to damage by vehicles. Where this is impractical 5mm
locations requiring specific dedicated protection shall include, Wall [—
but not be limited to, the following:

Loading zones (shops, factories, and commercial areas).
Car parking areas. Ground Level \
Around rubbish bin storage areas.

Directly adjacent roundabouts, corners and ‘T’ junctions.
Along main traffic routes.

As determined by Endeavour Energy’s Contestable Works
Officer/Project Manager.

The protection shall be installed outside the standard

easement and shall be in the form of (in order of

preference): Figure 35 - Typical bollard
detail

. Armco style railing or similar for high hazard areas (to
be designed and constructed in accordance with AS/NZS 3845:1999)
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. Posts (bollards) consisting of:

Refer to Figure 35 - Typical bollard detail

Heavy duty galvanised steel pipe 140-150mm dia x 5-6mm thick.

Concrete filled.

Powder coated standard Safety Yellow.

25-50mm reflective band around top of post.

Rounded top to prevent injury or damage to objects that may contact bollard.
Project 1.1m to 1.2m above ground.

Minimum 400mm concreted in ground with concrete anchoring bars to prevent
easy removal.

Prefabricated bollards similar to Centurian 140 (Part No. C140BG) are acceptable.
Centurian 140 bollards are available from Barrier Security Products Pty Ltd.

. Minimum 230mm high kerb - subject to approval by Endeavour Energy’s Contestable
Works Officer or Project/Operations Manager. Where the location is such that there
is a risk of vehicles backing up to the kerb, not less than 1.5m of clearance is
required between the kerb and the substation footing.

Easements are for safety, access and operational requirements, therefore protection devices
shall not be located inside the standard substation easements.

7.1.5 Condensation problems

Where switchgear is used that has electrical contacts that are open to the environment (for
example, Magnefix MD4 or similar) the following precautions need to be taken to limit the
build-up of condensation.

The HV cable penetration must be sealed with only approved spray foam HILTI 116 or HILTI
126 or Ramset Fomofil or suitable alternative as approved by Network Substation Manager.

Large penetrations are to be sealed by laying down a sheet of twin wall Polypropylene
(Plastic cardboard) and sealing the gaps around the cable. For small penetrations check
that inside surfaces of the penetrations are free of liquids, dust and any other loose material
and fit cardboard formwork into the penetration to a minimum depth of 75 mm (This will
confirm that the expansion of the foam exceeds the surface of the penetration).

Note: Cardboard is not included in the standard spray foam Kkit.

Trimming of formwork around cables will be required. Moisten the area to be sealed with
light spray of water; which will enhance the curing process of the foam.

Assemble the spray foam kit as outlined in the details provided with the kit. Read supplied
directions carefully. Apply spray foam in a uniform manner.

Always wear protective eyewear, gloves and clothing when operating the spray foam
equipment. Use only where there is adequate ventilation. Avoid skin contact. Read all
instructions and first aid directions supplied with equipment.

To minimise condensation problems within substations, the inside roof surface of each
cubicle (for padmounts and switching stations) is finished with a white pigmented, self-
extinguishing, anti-condensation layer.

Fully sealed switchgear (Schneider RM6, Siemens 8DJH, ABB Safelink, and the like) does
not require the cable penetration to be sealed.
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7.1.6 Flooding and drainage
Substations are to be located such that the risk of flooding or stormwater damage is minimal.

As a minimum the level at the top of the transformer footing, HV and LV switchgear, shall not
be lower than the 1:100 year flood level.

All drains within the substation site area or in the vicinity shall be properly maintained to
avoid the possibility of water damage to Endeavour Energy’s equipment.

In areas where, as determined by the Network Substation Manager, there is a high water
table or a heightened risk of flooding, indoor substations will not be permitted.

All materials used in the construction below the substation (ground level) shall be capable of
withstanding prolonged immersion in water without swelling or deterioration.

7.1.7 Consumers mains

The installer shall be responsible for providing and installing the consumer LV mains and
cable support clamps for fixing to the Unistrut type rail, provided on the low voltage
switchgear.

Crimp type cable lugs in accordance with Drawing no. 078239 are to be provided by the
installer and crimped onto the consumer’s mains.

Single core cables that are connected to switchgear capable of supplying in excess of 300
Amps shall be designed to eliminate eddy currents. The means of clamping shall be such
that the cable is not completely enclosed by a ferromagnetic material i.e. have insulated
sections.

The low voltage switchgear is suitable for the connection of single core cables up to 2 x
240mm? per phase when connected to fused feeder disconnectors and up to 4 x 630mm2
cables for each phase when connected to circuit breakers.

Where consumer’s mains are of a quantity, size or type not suitable for connection to the low
voltage switchgear, it shall be the installer’s responsibility to supply and install at their cost a
suitable connection box, complete with all necessary termination facilities. Cables
compatible with the low voltage switchgear shall be installed between it and the connection
box. The connection box shall be installed external to the substation easement.

Consumers’ mains connected to low voltage load break switches (that have circuit breakers
on the primary side of transformer) are limited to a maximum 10 metre cable length. These
consumers’ mains shall be mechanically protected so that the risk of damage to the cables is
negligible. Refer to ETS 0069 for further information.

Any cable entry to the substation basement or trench by consumers’ mains shall be sealed,
after installation of cables, with a sealant that is impervious to oil and water and has a fire
resistance level of no less than 120/120/120, for example, Dow Corning Fire Stop Foam
2001 or Hilti CP636 Fire Prevention Mortar or suitable alternative approved by Network
Substation Manager.

7.1.8 Earthing

All earthing shall be in accordance with EDI 100 and Section 9 - Earthing of this instruction.
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7.1.9 Inspection and testing
7.1.9.1 Inspections

On receipt of 48 hours’ notice, the relevant Endeavour Energy representative (as stated in
Section 2.9- Inspection of works) shall be given the opportunity to check the set out of all
trenches and conduits, before backfilling or concreting is commenced. It is the responsibility
of the installer to contact the relevant Endeavour Energy representative.

The installer will be required to draw a proving mandrel through conduits as indicated in
Section 4.4- Conduit and cable installation. Suitable exposure of the conduits shall be the
installer's responsibility.

The relevant Endeavour Energy representative (as stated in Section 2.9 - Inspection of
works) shall be notified to arrange a final inspection and approval of the substation. Failure
to comply with this requirement may also affect the program for providing electricity supply.

7.1.9.2 Testing

All testing and pre commissioning shall be in accordance with SDI120 and Section 10 -
Testing of this instruction.

7.2 Padmount and indoor substation protection
7.2.1 Standard fuse and CB sizes

The following Table 9 and Table 10 detail the size of low and high voltage fuses and CBs to
be used with the appropriate switchgear, having regard to the transformer capacity and
protection grading.

For further details of requirements for the size and type of distribution protection, and for any
alternative combinations to those listed here that will need to be approved, contact
Endeavour Energy’s Protection Manager.

The low voltage fuse and CB ratings shown are the maximum permissible to grade with the
high voltage protection as listed, lower rating low voltage fuses and CBs may be used as
considered appropriate based on load to be protected.

In padmount substations, the following is to be adopted as a standard practice.

a) Category 1(Cat 1) switchgear shall be used for all URD installations and they can use
fuses up to 315A. This includes new installations and replacement of 250A units due
to overloading (except as indicated in (b) below).

If there are two (2) cables on a distributor, and the 315A fuse is still insufficient to
supply the load, 400A fuses may be used in the short term on the three phases of
that distributor, but not on any other distributor in that substation. Where 400A fuses
are used, it shall be entered into the asset management system as a defect for
rectification (for example, correct the network loading problem).

b) For Compact switchgear, 250A is the standard. 315A can be used in the short term
but shall be entered into the asset management system as a defect for rectification
(for example, replace switchgear or correct the network loading problem).

c) If Category 2 (Cat 2) switchgear, has already been installed in URD areas, it can
have fuses up to 315A fitted. Cat 1 is the standard for URD installations up to
500kVA and Cat 2 shall not be used for these transformers. Where 400A fuses have
been used, they shall be replaced with 315A units. Where 400A fuses are required, it
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shall be entered into the asset management system as a defect for rectification (for
example, correct the network loading problem).

d) Category 2 (Cat 2) switchgears installed in industrial or commercial areas can use
fuses up to 400A.

Note: When replacing a fuse with a different size, all 3 phases shall be changed.

Table 9 - 11kV Padmount and indoor substation fuse selection chart

Transformer Maximum AT HV fuse rating
: LV fuse
Siz€ SV ML Commercial /
KVA residential ; HRC DOF **
Industrial
300 - 315 315 Amp * 400 Amp * 50 Amp 40 Amp
500 315 Amp * 400 Amp * 63 Amp 63 (80) Amp
750-1000 315 Amp * 400 Amp * 100 Amp (100) Amp
1500 N/A LVCB or switch CB only N/A

Table 10 - 22kV Padmount and indoor substation fuse selection chart

Transformer Maximum MR HV fuse rating
: LV fuse
size SVl Commercial /
i i *k
KVA residential Industrial HRC DOF
300 - 315 315 Amp * 400 Amp * 25 Amp 20 Amp
500 315 Amp * 400 Amp * 32 Amp N/A
750 -1000 315 Amp * 400 Amp * 50 Amp N/A
1500 N/A LVCB or switch CB only N/A
Notes

* Maximum permissible fuse rating for underground residential areas is 315 Amp.
** DOFs feeding padmounts shall be avoided. Values supplied are for existing installations

7.2.2 High voltage fuses

The high voltage fuses shall comply with AS 1033.1 - fuse type I. IEC 60282 part 1 - fuse
type | are identical dimensions. Striker type fuses must be used if required by the

switchgear design; otherwise indicator type fuses are preferred. The maximum allowable
power dissipation of the fuse is 27 watts (calculated based on resistance at an ambient of

20°C).

Full range MV fuses are preferred to back up fuses.

7.2.3 Low voltage fuses

Fuses shall be blade type, complying with AS 60269, Part 2.1, Figure 1, Size 2. The

utilisation category required is “gG”.

Three sizes are permitted for main feeders — 250, 315 and 400 Amps, as shown in clause
7.2.1 for maximum allowable sizes.

All blade type fuses used on Endeavour Energy’s network shall be of the dead tag type with
both ends of the fuses touch safe on all sides.
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The fuse must be capable of operating in a range of low voltage switchgear, at the ambient
temperatures indicated, without exceeding the temperature limits stated in the testing section
of ETS 0071. High watts loss fuses will not be considered.

7.2.4 LV fuse derating in padmount substations (typical values)

Fuse nameplate ratings are not the continuous rating to be applied to a fuse. To provide
continuous supply for the design life of a fuse, the current ratings must be modified to take
into account various factors such as the overloads, enclosure and operating temperature of
the fuse. The fuse derating for padmount and indoor substations are approx. as shown in
Table 11.

Table 11 - Padmount and indoor substation fuse derating

Fuse nameplate Calculated de-rated current ( Amps)
rating (Amps) Padmount UID/UCD Indoor
250 210 230
315 260 280
400 330 350

7.2.5 Solid blade links

If required by switchgear design, solid blade links shall have a minimum current rating of 630
Amps and shall be fitted with insulated tags. The physical design of the link shall be suitable
for the same contact arrangement as detailed in clause 7.2.3.

7.2.6 High voltage circuit breaker settings

The protection relay on high voltage switchgear is required to grade with Endeavour
Energy’s upstream feeder protection relay with a sufficient grading margin. Endeavour
Energy’s Protection Manager shall be contacted for upstream feeder protection relay
settings details. Wherever the sufficient grading margin is not achievable, an approval by
Endeavour Energy’s Protection Manager may be granted on a case by case basis.

7.2.7 Low voltage circuit breaker settings

The settings shown in Table 12 - LV CB settings shall be applied to the circuit breaker upon
installation. The type and size of the breaker that is applied to each transformer size is
indicative of this Standard.

The protection on the customers low voltage switchboard is to grade with these settings. If
the customer or switchboard manufacturer cannot achieve grading with these settings they
are to contact Endeavour Energy’s Protection Manager.

Where CBs are used for LV supply the Consumers mains are required to be suitably rated to
cater for the full load and fault current level of the CB. The LV CB shall first supply the
customers own LV board without feeding the customer directly.
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Trf .
. LVCBT LVCB In
Rating CB Type CB Setting
_ _ _ Pickup =625A
CM1250 Ir=05,Im=4,t=B Short Time = 2.500A
300kVA C1251N lo=05,Ir=1.0,Im=4,tm=0.2, It = OFF gfgﬁ‘}ime z 22550§A
& _ _ _ Pickup =630 A
315kVA XS1250NE 1020.63, 1,=08, 1400, Ti=5sec Short Time = 3,150A
15=12, T,=0.2sec, It Ramp = OFF _
(4.0%) Instant. =9,450
ABB In = 1250A, 50Hz, 11 = 0.52 x In, t1 = 6s Pickup =650 A
PR232 12=1.8xIn,t2=0.25s, L Short Time = 2,250A
T7 1250 1I3=7.5x1n, InN = OFF Instant. =9,375A
- _ _ Pickup =1,000A
CM1250 Ir=0.8,Im=4,t=B Short Time = 4. 000A
_ _ _ _ 2, _ Pickup =1,000A
C1251N lo=1,Ir=0.8,Im=4,tm=0.2, It =OFF Short Time = 4.000A
500kVA |o_=1, I1=0_.8, 1,-4.00, T,=5sec Pickup _ f 1,000 A
(4.3%) XS1250NE Ig—12, T,=0.2sec Short Time = 4,000A
’ 1t Ramp = OFF Instant. =12,000
_ _ _ Pickup =960 A
CM1600 Ir=0.6,Im=4,t=B Short Time = 3,840A
ABB In = 1250A, 50Hz, 11 = 0.8 x In, t1 = 6s Pickup =1,000 A
PR232 12=3xIn,t2=0.25s, L Short Time = 3,750A
T7 1250 13=9.5xIn, InN = OFF Instant. =11,875A
_ _ _ Pickup =1,280 A
CM1600 Ir=0.8,Im=4,t=B Short Time = 5 120A
- - _ Pickup =1,250 A
7(20(;(0\//9 CM2500 Ir=05,Im=4,t=B Short Time = 5.000A
70 10=0.63, 1;=0.8, 1,-4.00 Pickup =1,260 A
XS2500 T,= 5sec, 13=12, T,= 0.2sec Short Time = 6,300A
It Ramp = OFF Instant. = 18,900A
2 x LV CBs max Use appropriate setting for each manufacturers CB type as shown for 500kVA
735A each transformers
_ _ _ Pickup =1,500 A
CM2500 Ir=06,Im=4,t=B Short Time = 6.000A
1000kVA Pickup =1575A
(5.3%) XS2500 100,03, 1m0 0, 420, 115860 Short Time = 6,300A
e T ' p= Instant. = 18,900A
NS3200N Pickup =1,600 A
Micrologic 5.0A Ir=0.8,tr=8,Isd =4, tsd =0.2, Inst = 10 Short Time = 6,400A
Rating 2000A Instant. = 20,000A
_ _ _ Pickup =2,560 A
CM3200 Ir=08,Im=4,t=8 Short Time = 10,240A
NS3200N : _
Micrologic 5.0A | Ir= 0.8, tr=4, Isd = 3, tsd = 0.2, Inst = 10 g'hcc')‘r‘:pﬁme :72’65860?6\A
Rating 3200A v
SASBI_E"F?QZ%EZ 11=08,tL1=B (6s), 12=2 Pickup  =2,560 A
1500kVA 3200A t2=C (0.25s), L, 13=10 Short Time = 6,400A
(6.25%) In = 3200A, Hz = 50, In N = OFF
ABB SACE L| 11=0.80x1In,t1=3s Pickup =2,560 A
T8L PR331/P S| 12=24x1In,t2=0.2s, L Short Time = 7,680
3200A 11 13=9xIn Instant. = 28,800A
G| 14 =OFF, T4=0.1s
lo=1.0, 1,=0.8, T;= 1sec Pickup =2,560 A
XS3200 1,-2.00, T,= 0.2sec, 15=10 Short Time = 6,400A
It Ramp = OFF Instant. = 32,000A
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7.3 Substation transformers, HV and LV switchgear and cabling
7.3.1 Transformers

Only approved transformers shall be used in padmounts and indoor substations and they
shall be of the same construction and in accordance with ETS0070.

Three (3) types of transformers are available for use and they are:-

a) Mineral oll
b) FR3 natural ester oil (Environmentally sensitive, fire risk areas and indoor subs)
c) Dry type - on approval (indoor use only).

Older 11kV padmount transformer may have a spout lug connection on the HV end with
insulated sleaves over the connection, newer designed padmount transformers all have
bushing wells or plugs suitable for 250A screened elbows.

= |

Figure 36 - Typical old style Figure 37 - Typical new style
transformer HV spout transformer 250A HV bushing well
connection connection

New design transformers shall be used in all installations. Only in maintenance/upgrade
cases when a new design will not practically fit can an old design transformer be used.
Refurbished/used transformers may only be used by Endeavour Energy for internal
maintenance/upgrade projects.

7.3.2 Switchgear

Only approved switchgear shall be used in padmounts and indoor substations and they shall
be of the same construction and in accordance with ETS0068 for HV switchgear and
ETS0069 for LV switchgear.

7.3.2.1 HV Switchgear

All new and replacement switchgear shall be three phase metal clad and arc vented
switchgear suitable for standard 11kV and 22kV cables as required up to 300mm?.

Extensible switchgear (assembled in one [1] complete switchboard) is no longer approved
for new installations, and may only be used for extensions of existing switchgear or when
assembled into approved modules.

Each transformer shall have its own independent switchgear group and there shall be no
more than three (3) feeders for each transformer group.

Switching stations shall have a max of four (4) switches or feeders in each group.
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7.3.2.2 LV Switchgear

All new and replacement LV switchgear shall be fully insulated touch safe and be suitable for
LV feeder cables up to 240mm?.

Two (2) hole lugs shall be used on all phase connections for low voltage switchgear except
Cat 1 switchgear that can use single hole lugs.

7.3.3 Cabling and terminations

Only approved cables and termination shall be used in padmounts and indoor substations
and they shall be in accordance with Section 6 of this manual and:-

e ETS0054 for 11 and 22kV cables
e ETSO0055 for LV cables
e ETSO0084 for joints and terminations

7.3.3.1 HV Feeder cables

Prior to terminating any feeder cable it shall be confirmed
that the cable earthing is required to be bonded to the
distribution MEN system or isolated.

All three (3) core feeder cables shall be trifurcated into
single cores before terminating into switchgear. These
tails shall be a minimum 3.2m long and all cores shall be
clamped in the base of the switchgear (Siemens 8DJ10 &
8DJH-C are exempt from clamping in base of switchgear
due to termination height). All single core cable lengths
shall be clamped at intervals of approx. 1.5m with a
floating clamp to prevent mechanical damage though
movement during faults.

Breakout inside| ®

Where any paper insulated cable is to be cut and {; culvert/trench
relocated into a substation, or the existing HV switchgear E ﬁ’

is replaced, a transition joint from paper to XLPE cable B wi—
shall be used and located outside the padmount culvert or

in a suitably supported location for indoor substations. Figure 38 - Typical cable
breakout

NN

WRRR WY

All new HV feeder cable terminations shall be made using a
bolted or screw type connection.

Bolted For more details on HV cable terminations refer to Section 6.

connection o
Screened elbows are the preferred method of termination,

check that the correct elbow is used when the earthing is
‘ required to be isolated from the MEN system.

NTT__—_—.

8 HV cable(s) interconnecting a group of HV switchboards/
switchgear shall be rated to accommodate the largest
incoming cable rating.

SO0

7/
Figure 39- Typical
CB/Feeder screened
elbow
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7.3.3.2 HV Switchgear to transformer cables

Terminations on new metal clad switchgear are:

e Fused unit - 250A screened elbows - pin type (preferred all new designs)
e Fused unit - 250A single hole lug (to suit some older designs)

e CB units - 630A screened elbows - screwed type

Connections between the high voltage switchgear and distribution transformer shall be:

e Fuse protected cables - Single core XLPE insulated 25mm? copper or 35mm? aluminium
cables with individual copper screens having a minimum three (3)kA/1sec fault rating for
switchgear; or,

e Circuit breaker protected cables - Single core XLPE insulated 70mm? copper cables with
individual copper screens having 10 kA/1sec fault rating.

e For standardisation only 22kV cable shall be used on all transformer connections.

For some older installations where there is an 11kV transformer with a connection that is
a spout lug and the switchgear end is an 11kV spout lug or lug palm. In these cases
approved 11kV cable may be used.

Table 13 - Typical cable connection summary

Switchgear Min cable size (mm?) Switchgear end connection Transformer end
Holec MD4 16-25mm Cu or 35mm Al | Spout lug Note 1
Safelink ABB 25mm Cu or 35mm Al Lug M12 Note 1
Metal clad Fuse 25mm Cu or 35mm Al 250A-Screened elbow Pin type Note 1
Metal clad CB 70mm Cu 630A-Screened elbow Screw type | Note 1

Note 1:- All new transformer ends shall be 250A-Screened elbow Pin type, old transformers
can have Spout lugs as shown in Figure 36.

If a cable needs to be constructed or modified to suit a spout lug then the following process
shall be followed:

a) Remove the screened elbow and any reducer sleave on the transformer end of the cable.
b) Re-terminate the cable with an appropriate size indoor cable termination (S/C-SZ11122).
¢) Hex crimp an appropriate sized tinned copper sleeve to the end of the cable.

d) Cut the crimp so that it is approx. 25mm in length.

e) Reuse the transformer ring clamp to connect the cable to the Reyrolle block.

f) Install phase insulating tubes back on to block.

(b) & (c)
Figure 40- Spout lug termination
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If a lug is required on the end of a cable to connect to a palm then the same process would
occur but replace the copper sleeve with an appropriate sized lug.

The cables earth screen shall be connected to the earth terminal at both the switchgear and
transformer ends.

The cable shall allow for the minimum cable bending radius for the installation. For indoor
substations the cable will need to suit the bending radius of the conduits as shown on the
layout drawings. For padmount substations the cables need to be more flexible with a
tighter bending radius due to the compact design.

For indoor substations the cables at the transformer end shall be supported as detailed on
Drawing no. 061736.

Screened elbows for transformer and fused switchgear connections
(250A elbow) are typically only suitable for cables up to 90mm?. If
the switchgear fuse/CB unit is located some distance away (ie
remote switchroom to transformer room) from the transformer /
location a standard 240/300mm mains cable may not be able to be Pin
used and it will be necessary to have a suitable cable with connection
adequate mechanical protection installed that will suit these

connections.

The fuse/transformer screened elbow connection is a pin type
design (see Figure 41). There have been occasions when the
elbow has not been fitted correctly and the pin has not lined up with

the centre of the connection. In these cases the pin has actually Figure 41 - Typical
stretched the boot and slid down the side of the joint. It is fuseltransformer
necessary to check the connection and to confirm the retaining clip screened elbow

is fitted and there are no deformations of the boot prior to
commissioning or serious damage can occur.

7.3.3.3 LV Switchgear

All new and replacement LV switchgear shall be fully insulated touch safe and be suitable for
LV feeder cables up to 240mm>.

2D
Cables between the transformer and
switchgear shall be made with flexible g% gg

cables.
Two (2) cables per phase
Where the LV switchgear is located in a
separate room or too far away from the
transformer then a transition box may be

2D
required at the request of the Network Qm mg Qm
Substations Manager. ®§© @@ ®§©

Single core LV cables from the Three (3) cables per phase
transformer to the remote located LV
switchgears shall be laid in quadrature

2D
with 2 times the cable diameter
separation between each group (multiple g% g‘g g‘g gg
single core cables of each phase and

neutral bundled together) and arranged Four (4) cables per
as shown in Figure 42 and as detailed in phase
AS3008 appendix D. Figure 42 - Typical cable arrangement

for multiple cores per phase
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For loads less than 330A in padmounts and 350A in indoor substations, fuse strips are used.
For individual customer circuit loads greater than this, circuit breakers are required.

All terminations to the transformer are to be insulated with Endeavour Energy approved
boots. Terminations to LV cables are to have insulation up to the palm.

Only dead tag fuses shall be used in LV rated switchgear.

7.4 Padmount substations

7.4.1 Segregation requirements for other structures

Padmount substations shall be located where practical at the front property boundary.

There are a number of restrictions to construction near substations. Figure 43 shows the
overall view detailing individual requirements where easements and covenant are required.
Refer to EDI 100 for further information on easement and covenants required for general
earthing and metallic fences /structures in substations with separate earthing.

Pools in Common Earthing
(5m)

Pools in Separate Earthing.
(30m)

ACCESS & EQUIR/

N\—

EASEMENT (5.5x2.75m)

Fences in separate
earthing (4m)

For required separation to
Telecom plant (refer to EDI 100)

Figure 43 - All restrictions (Easement and covenants will be required)
7.4.1.1 Noise

Padmount substation sites shall comply with a nominal three (3) m noise separation between
the substation and any building/living area. This three (3) m will usually satisfy acceptable
noise levels in residential premises. Where a suitable fire/baffle wall is erected (by a
developer/customer without cost to Endeavour Energy and with a certified sound report) the
noise restriction may be reduced accordingly if approved by Endeavour Energy.
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Building/living space Radius 3m
to be outside 3m

radius

Figure 44 - Minimum clearance to building/living areas

7.4.1.2 Fire

Padmount substations require separation from neighbouring areas and buildings that are
subject to fire risk. Separation may be by means of adequate clearances or building
components having minimum fire resistance level (FRL) as set out in Figure 45.

Fire ratings shall be achieved by static means (that is, walls or distance) rather than active
system (that is, deluge showers and the like).

= o
;’::?_), :E
s & = 3
- Z
ﬂ% 2 E: Easement boundary E%E Iﬂ/
9/ T o Lo .
T a3 %%
/23/,4 e o - E/ZD/Gm
A BEH o
/ o//\?’ﬁ\x ﬁ?\;g\;%/ O/
i W 8787 ©
L Plinth °
Li’ Grou;lr(]j level <ﬂ] v
- 3m . ) e
< 6m . - :

Figure 45 - Minimum FRL clearances for components

FRL means the grading period in minutes. The three (3) figures represent structural
adequacyl/integrity/insulation.

FRL of the materials, components and structures of the walls (barrier) shall be determined in
accordance with the tests prescribed in AS 1530.4:2005 and the details below:

a) When a padmount substation is located under the overhang of a building, the
substation may be considered to be within the building and the elements of the
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building above and adjacent to the substation must have an FRL of 120/120/120. In

these circumstances, a ruling must be obtained from the relevant government body.
b) Personnel access doors and fire exit doors to a building are not permitted within

three (3) metres of the padmount plinth.
¢) The material used in the construction of buildings between 3m and 6m shall be non-

Increasing fire wall

SHELTERED AREA

height or shape
increases sheltered
area

¢

:V\\Fire wall cannot

|
|
!
N
|
i

overhang
padmount

\‘
\‘

~
| A

2m 2m
Plinth Plinth : v Ground
l¢ Easement >l Easement ,| level
Figure 46 - Screen wall examples
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Where minimum clearances cannot be achieved, non FRL openings, for example, windows,
may be permitted within the fire rated area of Figure 45 provided that suitable screening
walls are installed to create sheltered areas. Such openings shall be within these sheltered
areas as shown in Figure 46. Screen walls shall have a 120/120/120 FRL.

Screen walls shall be located outside the standard easement and no structure shall
overhang the easement. No structure shall overhang a protected area that could trap smoke
or fire and cause it to enter any openings in any structures.

7.4.1.3 Earthing

An accredited designer shall complete the design of the earthing system. More specific
details of earthing constructions can be found in EDI 100 and the Earthing section of this
manual.

Refer to EDI 100 for exclusion zones in respect of telecommunication equipment, fencing,
conductive structures, metallic pipe lines, swimming pools and spa.

Metal structures to Radius 4m
be outside area

Easement

I SN

I
Insulated posts inside 4m radius area

Figure 48 - Metal fence or metal clad building exclusion area
7.4.2 Substation site
7.4.2.1 Site contours and retaining walls

The easement represents the minimum working area required for normal operation of the
substation and the following requirements must be adhered to:

e Substation site shall be flat and level over the entire easement area. It is the
responsibility of the ASP to determine the easement location. Endeavour Energy will
assess the easement based on the location, access and other conditions as
indicated in this standard.

e Where it is necessary to carry out excavations to provide a level site, the batter
adjacent to the site shall be no steeper than 1 in 3 for at least 1m outside the
easement.

e Where a step is used adjacent and outside the easement the maximum step size (up
or down) permitted is 300mm in each 1000mm.

¢ Retaining walls are to be used only when absolutely necessary. Retaining walls may
be up to 700mm in height (maximum of 1000mm after approval from Network
Substations Manager) constructed from concrete or brick, but not treated pine.
Where required, they shall be constructed outside the standard easement and at the
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ASP’s cost. The retaining wall must comply with the relevant building codes and
local government requirements. For drops greater than 300mm a hand railing shall
be installed unless otherwise approved by the Network Substations Manager

¢ Where necessary, the substation easement location and size shall be altered and
increased as shown so that the retaining wall (or vehicle impact protection device,
such as bollards) is wholly within the one property boundary and the easement
includes the retaining wall (or vehicle impact protection device). If this condition
cannot be met, an alternative may be considered on application. The property owner
is responsible for maintaining the retaining wall however Endeavour Energy reserves
the right to make alterations.

Retaining wall (located outside

Side propert
property standard easement size)

Old substation
easement size

New larger
substation
easement size

Front property boundary

Easement location when Easement location when a
NO retaining wall is required retaining wall IS required

Figure 49 - Easement location details
7.4.2.2 Foundation requirements

The substation site is required to be stable and clear of any obstruction that could interfere
with the installation of the earthing electrodes that may extend to a depth of 30 metres.

Drawing no. 076665 details the padmount substation culvert footing installation.

Where there is any doubt as to the suitability of the site (for example, old fill material), either
test bores or a geo-technical report shall be carried out.

If the substation is to be located on a suspended slab, and there is a basement level car
park, lift room, and the like below, provision must be made to prevent any oil spillage into
them and they shall meet the requirements for an indoor substation. The costs of such
modifications are to be met by the customer.

In such a situation, the customer shall provide physical support, mechanical protection and
120/120/120 (minimum) FRL for Endeavour Energy’s incoming cables.

If modifications to prevent oil spillage are not practicable, then before finalising the design,
approval will be required from the Network Substations Manager for either a padmount
substation with a low flammability (FR3) transformer of it may be necessary to have an
indoor substation with dry type transformer.
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If the substation is to be located on or adjacent to a concreted area or any other hard surface
or an area with restricted access for cabling such as raised platform substation, then
1.0mx1.0mx1.0m internal dimension access pits and lids shall be provided for the entry of
HV and LV cables as shown in Figure 50. Pits and lids shall be constructed and labelled in
accordance with the details in section 4 - Trenching, conduits and cable installation.

P10 (Q

 under plinth
000

Padmount &
plinth

Surrounding hard
surface to be level
with top of pit

Cable access pit
e Imx1Imx1m
" 0 internal min

m—

Figure 50 - Example substation with access pits

Figure 51 - Example substation raised above 1:100 flood level
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Ground
level

Install pulling rings
at both ends

Figure 52 - Section view of example raised sub

If a basement is used under a raised substation for cable access then the basement shall
have two (2) doors with a concrete floor. The floor and trench shall be sloped and drained to
a suitable location to prevent water pooling or silt forming. A couple of points for natural
drainage shall be provided to drain the trench. Approval by the Network Substation Manager
is required if drains are installed and as a minimum all drains would need to be fitted with
flame traps. The room shall be vented to help remove moisture from the room.

On the inside of the door there shall be a chain across the door to prevent entry. The chain
shall be fixed at one end and have a simple hook on the other end to allow access. On the

chain there shall be one sign that indicates Danger High Voltage and another sign indicating
there may be trip hazards inside.

Cables shall typically enter the cable trench flat and then be laid up to the cable tray as a
three (3) core cable with a bending radius suitable for the cable. If the raised platform is less
than two (2)m then the cables can also be trifurcated on the trench floor and the single cores
will need to be secured together at intervals of approximately 1m.
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The cable shall be supported by a secure and earthed cable tray system from the floor to the
roof of the basement with cable clamps at intervals of approximately 1m for the complete
length to the switchgear. The cable tray system shall be hot dipped galvanised and strong
enough to withstand the weight and forces developed in the cable during faults. Details of
the cable tray system shall be provided for approval by the Network Substation Manager.

Pulling rings shall be installed in both ends of the trench to allow cables to be installed.

An earthing design is required for each raised substation and would generally be in line with
an indoor substation.

7.4.2.3 Landscaping

The finished surface of the substation easement shall be such that it can be readily removed
and/or restored. Materials such as grass, asphalt, pine bark, wood chip, blue metal, and the
like are acceptable.

Screening vegetation is to be maintained in such a manner that it will allow employee access
at all times. Shrubs shall be planted a minimum distance of 800mm plus half of the full-
grown canopy width from the substation.

7.4.2.4 Avoidance of services and encroachments

Services such as drains, piping, or wiring are not permitted to pass through either the
substation easement or the ground below it, even in those cases where an easement may
not be required these requirements still remain. Sewers may only pass through the
substation easement adjacent to the street boundary and only when the substation site has
been lengthened accordingly. Refer Drawing no. 016665.

Neither overhead nor underground gas mains/pipes shall pass through the fire restriction
area (three [3] metres) around the substation.

A 10 metre clearance distance shall be maintained between substation and fire hydrants,
booster valves, and the like in accordance with AS2419.1.

To allow suitable and safe operation of the equipment, hazardous materials shall not be
stored closer than four (4) metres to padmount substations. Rubbish and other combustible
items must be protected by a suitably fire rated cover if stored within three (3) metres of the
padmount substation.

7.4.2.5 Cubicle doors with restricted access

In some situations the width of the switchgear in padmounts requires that the cubicle doors
be modified to allow extra room. This modification includes the removal of the spring latch
and the fitting of a fixed bracket as shown below. This will allow an extra 40-50mm of space.

The bracket is fitted to the door after the switchgear and cubicle is installed using a spanner.
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7.5 Indoor substations
7.5.1 Substation location

Where a substation is required within a customer’s premises, it shall be located entirely at
street or ground level with personnel and plant access off same level. Any deviation from this
shall require the Network Substation Manager's approval in writing.

If a deviation is approved the HV switchgear shall still be located at street or ground level
(with access at that level) and the transformers may be at another level.

Due to fire and safety requirements, dry or transformers filled with K-class oil having a high
flash point (>250°C) will be required in all indoor substations within or located on the external
wall of other buildings or where tenants may be below or affected by fire. The selection of a
dry or high flammability transformer shall be at the Network Substation Manager's approval.

7.5.2 Construction drawings

All construction shall be carried out in accordance with Endeavour Energy’s approved
construction drawings. Construction drawings shall include as a minimum all Endeavour
Energy requirements as set out on the Endeavour Energy standard layout drawings.

The dimensions shown on the Endeavour Energy layout drawings indicate finished sizes
required in the building and allowance must be made for wall and floor finishes. Standard
substation layout drawings are also issued to customers to enable preparation of architect's
drawings.

Where special alcove type switching rooms have been approved for use, the design shall be
in accordance with drawing no. 053914.

Construction of the substation shall not begin before written approval of the construction
drawings is received. If construction begins without approval, Endeavour Energy will hold
itself free to refuse to accept the substation building if the work carried out is not suitable for
its requirements.

Dry type transformers may require special consideration for room dimensions.
7.5.3 Access requirements

Refer to clause 7.1.2 — Minimum access requirements for details of the minimum access
requirements to be followed.

Emergency escape lighting and signs as required in AS 2293.1 shall be provided at all exits
of the building.
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7.5.4 Building walls, floors, ceilings and basements
7.5.4.1 General

The design of the substation room must be carried out by a qualified; practising structural
engineer and shall comply with the requirements of the Building Code of Australia and
AS2067. Construction is to be of adequate strength to protect the customer's property in the
rare event of equipment failure. The following clauses and clause 7.5.18 — Fire protection
and rating requirements detail the minimum building criteria.

The building shall be suitable to withstand an internal pressure of minimum 2.0 kPa.

All necessary horizontal and vertical dampcourses shall be provided and the chambers shall
have dry wall, floor and ceiling conditions before acceptance for installation of substation
equipment.

The waterproofing of the substation chamber and the entrance and exit chambers shall be
such that its effectiveness shall not be impaired by the drilling and fixing of expansion bolts
for the attachment of equipment to walls, floor or ceilings.

Those parts of a substation construction, which are below ground, must include vertical and
horizontal moisture barriers, and the use of drained cavities is required. The substation floor
and walls must be suitable for withstanding hydrostatic pressure, incorporating waterproof
membrane at construction joints.

Where required, wall anchors and/or pulling ring sockets shall be installed in the floor or
walls, in the position shown on the layout drawings and in a manner to achieve any working
load specified.

7.5.4.2 Walls

All walls shall be suitable to withstand an internal pressure of minimum 2.0kPa. Typically this
would be achieved with solid filled concrete walls, double brick wall, or core filled concrete
block walls.

a) Internal

Provided the following types of walls are erected in a tradesman like and professional
manner and cleaned, then cement rendering is not required:

Face bricks with ironed joints.

Solid concrete block work with ironed joints.

Concrete walls using dressed formwork.

Concrete rendering, when required, shall be a 3:1 sand cement mix.

Internal walls must be of solid construction to maintain the fire resistance level when drilling
and fixing expansion bolts for the attachment of equipment.

b) External (exposed to weather)

External walls shall preferably be of cavity construction; however, approval for alternative
construction methods, such as high density concrete panels, will be considered, subject to
testing to satisfy Network Substations Manager, Asset Standards and Design that they are
impervious to moisture.
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7.5.4.3 Floors

The floor slab shall be designed and constructed to carry the substation equipment
distributed as shown and of mass indicated on the layout drawings.

The floor shall consist of reinforced concrete slab on ground construction incorporating
trenches and conduits. In some instances suspended slab construction may be used,
depending upon the substation design.

Generally, the substation floor level at the equipment access door shall be within the range
of 150mm to 200mm above ground or road level adjacent to the door for weatherproofing.

All corners formed within trenches shall be well rounded and smooth, finished off-dressed
formwork or rendered with 20mm waterproof cement render.

Trenches or penetrations shall be provided with aluminium tread plate covers to dimensions
and guantities as specified on the drawings. Each section shall have two lifting eyes to the
detail supplied, and two suitable lifting handles shall be provided. Steel chequer plate
covers are not permitted.

The following tolerances apply to the floor grade unless specified otherwise on the layout
drawings:

e +2.0mm over any 1500mm diameter circle.
e +4.0mm over the entire floor.

Topping shall be finished to a true and even surface of a steel trowel. The finished surface
shall be uniform in appearance, dense and smooth, suitable for moving equipment across it
by use of Aero-Caster load modules. Any surface irregularities shall be filled with Silastic
compound filler prior to sealing the floor with penetrating sealers (not topical sealers).

7.5.4.4 Ceilings

Concrete (as part of another building)

The ceiling finish shall be of dressed formwork or rendered as for walls.
Roofing (as a standalone building)

For substations separated from the customer's building, the roof may consist of metal
decking on metal or timber framework, in lieu of concrete, with an approved manufacturer's
60/60/60 FRL gypsum plasterboard ceiling. A vapour barrier shall be incorporated between
the ceiling and metal decking. The use of the concrete roof of a substation for a garden or
landscaping area is not permitted.

7.5.4.5 Cable basements

Substations with cable basements are not permitted. If a standard cable trench in
accordance with the indoor substation design and drawing 297547 cannot be provided then
a dispensation shall be requested through the normal process.

7.5.5 Doors
7.5.5.1 General

Doors are to be of minimum sizes as indicated below. Doorways are to be clear openings
free of all projections.
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All door jambs (fixed door frames) shall be made of steel and be earthed. All metal doors
shall be earthed using a flexible copper braids to connect them to the door jambs.

All doors of a substation shall be of solid core construction unless specified otherwise. All
doorways opening to any other part of the building must be protected with self-closing
minimum 120/120/30 FRL doors. These doors and their door jamb shall be tight fitting and
of an approved fire underwriters type. All doors opening to the outside of a substation shall
be weather proof.

Thresholds to external doorways shall be provided with a suitable means of weatherproofing
such as a 25mm step.

Where the personnel door is a louvre, a minimum clear space of 200mm above and below
and 100mm past the end of the lever handle shall be provided to allow for unobstructed
access. Alternatively the lever handle may be extended such that it clears both stages of the
louvres.

All doors, including personnel doors, shall be fitted with a minimum of three (3) hinges. More
hinges may be required for larger doors to give correct support. All hinges shall be fitted with
removable stainless steel pins.

Any ventilation opening adjacent to any door lock shall be fitted with a suitable barrier to
prevent unauthorised opening of the door lock and prevent vandalism to the door lock.

For doors with louvres refer to clause 7.5.17.
7.5.5.2 Hardware

A deadlocking latch bolt, operated by a handle from inside and key from outside, is to be
fitted to each personnel door or designated leaf of the equipment access doors.

The following hardware and lock cylinders shall be fitted:

Personnel (timber) doors: Lockwood 3572SS mortice lock

Inside furniture: 1905/90
Outside furniture: 1801/90 or D handle
Lock cylinder: D2

Louvre doors can have either the above or;

Aluminium doors: Lockwood 3582SS mortice lock
Inside furniture: 5905/70
Outside furniture: 5801/70 or D handle
Lock cylinder: D2

Door handles are required to have adequate clearance to allow a gloved hand to operate
them. Therefore, a minimum of 45mm clearance between the inside of the handle and the
door shall be allowed in accordance with AS 1428.1:20009.

Door handles shall be located at a height above the flat ground level of between 900mm and
1100mm in accordance with AS 1428.1:20009.

A full-length barrier is to be fitted to the leading edge of each personnel door or designated
leaf of the equipment access doors to prevent unauthorised opening of the door lock.
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7.5.5.3 Lock cylinders

The hardware provided must be capable of being fitted with the following cylinders.
Lockwood 570 series - oval type (for 3572 series locks).

The Abloy “D2” cylinder is to be used to lock an Endeavour Energy Indoor substation.
7.5.5.4 Personnel door

The minimum size shall be 820mm wide by 2040mm high. All personnel doors shall open
outwards and be capable of being opened from inside the substation by means of quick
release emergency panic locks that is, fitted with a single action escape door lock.

7.5.5.5 Equipment door

This door may be either a roller shutter as specified below, or 180° opening hinged
weatherproof and vermin proof louvre doors. Unless specified otherwise on the layout
drawing, a minimum clear dimension shall be maintained of 2000mm wide by 2700mm high
for transformers and equipment.

In the event of equipment failure, the equipment door is a means of providing pressure relief
for the substation, therefore minimising structural damage.

The roller shutter shall be manufactured from 50mm or 75mm wide 1mm thick aluminium
slats, finished to customer specification. The door shall be coated with a minimum 18
microns thick Kalcolor bronze anodising.

The roller shutter overall curtain width must be 12mm less than the doorway clear opening
(refer Figure 54) and shall be fitted with padlocking facilities on the inside on both edges,
which will accept Endeavour Energy’s padlocks having a 10mm shank. The roller shutter
curtain shall be provided with a chain drive.

Hinged louvre doors, unless specified otherwise, shall be fitted with padlocking facilities on
the inside bottom of each door, which will accept padlocks having a 10mm shank. Pad bolts
fitted to the top of each leaf shall be accessible without the use of a stepladder.

40

CONTINUOUS GUIDE CLEAR
. DOORWAY

SUPPORT ANGLE e ——
OPENING

ROLLER SHUTTER |

— O |——

OUTSIDE FACE OF
WALL -

22

Figure 54 - Roller shutter door guide installation details (one side only shown)
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7.5.5.6 Hatchway access substations

Installation of substations with hatchway access is not permitted.
7.5.6 Conduits, cable supports and enclosures

7.5.6.1 General

All electrical conduits, cable enclosures, cable trays and supports for cables shall be
provided as specified. Cable pits may be required where a change in direction or level
occurs. In certain locations these may require concrete Gatic style covers.

Endeavour Energy Asset & Network Planning will specify the number and size of conduits
required:

e Where conduits pass through external walls they must be installed in a manner that
prevents the ingress of water into cavities, pits, trenches or the substation chamber.
Also at these locations all conduits greater than 100mm shall be fitted with
bellmouths.

o Where Endeavour Energy’s incoming conduits are required to pass through open
spaces such as basement level car parks, and the like, they shall be fire rated to a
minimum of 120/120/120 FRL and mechanically protected. "Danger" signs shall be
fixed to the full length of all conduit routes at approx. 1.5m spacing. In instances
where the conduit route deviates to avoid beams, columns, and the like, concrete
encasement is required. Refer to Section 3 — General construction requirements for
more details.

e Minimum cover to the top of HV conduits from ground level shall be 750mm. If this
dimension cannot be achieved, concrete encasement will be required.

e Unless otherwise specified, all conduit bends are to be a minimum 1000mm radius.
For some cables such as mains cables with larger bending radii (2000mm min when
mechanically installed) the size of the conduit bends will need to be increased to suit
the cable.

Conduits between substation rooms shall be concrete encased and sealed to prevent fire
travelling between rooms or inflicting damage to adjacent cables when a fault occurs in any
one of the cables.

ROOM 1 ROOM 2 LEGEND
———  HV CABLES
CONCRETE
]\ /J / ¥/4  ENCASED
. V4 CONDUITS

Figure 55 - Typical protected cable detail for multiple rooms

Cables are usually run along footpaths in a 600mm wide allocation, 300mm out from the
property boundary. As these cables have a 2000mm minimum bending radius, it is
necessary to commence bending within the customer's property. Therefore, where conduits
pass through the wall of a building constructed within 800mm of the boundary, it will be
necessary to construct a cabling alcove in this wall. Refer clause 7.5.6.2 Conduit
specifications and Drawing no. 054738 for typical details.
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7.5.6.2 Conduit specifications

Conduits shall conform to the requirements of Section 4.4 - Conduit and cable installation of
this manual.

a) Types allowable for power cables shall be UPVC or Polyethylene nominal bore 125mm
or 150mm smooth bore-smooth wall heavy duty underground conduit laid with
appropriate sand bedding, without any further mechanical protection.

b) Type allowable for other uses within the substation shall be heavy-duty, complying with
AS 2053 (Light and Power Layout).

7.5.6.3 Cable riser (where cables/conduits are not concrete enclosed)

Full access to cables is to be provided at all times. Doors extending the full height and width
of the riser shall be provided. The height of the cable riser can be divided into multiple door
panels provided the fire rating is not reduced at panel joints and any frames between panels
do not impede access to cables. The doors are to provide a minimum 120/120/120 FRL.

The doors shall be arranged such that they provide full access when they are fully open. It is
preferable to have a 180° swing on these doors. Each door leaf is to swing on its frame
using heavy-duty non-corroding metal. The width of the riser may be covered by single or
double doors.

A clear area of at least one (1) metre is required in front of cable riser doors. Where multiple
transformers are being fed, each set of cables shall be separated within the cable riser so
that fire in one set does not spread to other sets or alternatively each set of cables may be
placed in separate cable rises.

After installation of cables in cable risers, floor fire barriers shall be fitted. These shall be
installed at all cable floor crossings/passing. The fire rating shall not be less than the fire
rating of the riser. The barriers shall be easily removable and any supporting framework
shall not interfere with cables and shall not diminish the floor opening.

LV control cables shall be laid in separate conduit risers.
7.5.6.4 Inspection

On receipt of forty-eight (48) hours’ notice, Endeavour Energy’s Network Connections
employee may check the set out of conduits, before concreting is commenced. It is the
responsibility of the builder to contact Endeavour Energy for this inspection.

The builder will be required to draw a proving mandrel, provided by Endeavour Energy,
through the conduits where considered necessary, after the conduits has been laid. Suitable
exposure of the conduits shall be the builder's responsibility.

7.5.7 Drainage
7.5.7.1 General

Substation basements, HV trenches and substation floors are to be gravity drained to a point
free from risk of surcharge. HV trenches shall be drained in straight runs by minimum 50mm
diameter copper or rigid PVC pipe. Where this is impractical a collection sump system may
be provided if approved by Network Substation Manager.

Drainage openings in basements and trenches shall be provided with grates to prevent
blockage.

LV trenches shall not be connected to the drainage system unless connect by a flame trap.
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Figure 56 - Example flame trap

7.5.7.2 Basements and trenches below potential water table

In situations where the lowest level is below the level to which the water table may rise under
any conditions, the underfloor area of the substation shall be filled with permeable material
and drained to a point free of surcharge or otherwise to a sump external to the substation.
The sump shall be fitted with an automatic discharge pump, with authorised persons only
having access to the switch arrangements and the sump managed by the customer only.

The customer shall be responsible for providing, installing, wiring and commissioning all the
power supply arrangements for this pump, with authorised persons only having access to the
operating switches.

7.5.8 Fluid spillage/bunding

Provision shall be made within the substation for the containment of fluid spillage from the
transformer(s), in the unlikely event of a fluid (oil) filled transformer tank failure. Spillage
from transformers shall be contained within each transformer area by steel bund walls in
accordance with clause 7.5.22 — Transformer bund wall.

7.5.9 Retaining walls

Where a retaining wall is necessary, the substation internal wall will be separated from the
retaining wall by a cavity. This cavity is required to extend below the substation basement or
trench floor level and be gravity drained to a point free of surcharge, or otherwise to a sump
as described under clause 0 - Drainage.

7.5.10 Vermin proofing
Suitable steps shall be taken to check that the substation, when completed, is vermin proof.
7.5.11 Light and power supply

Lighting and power requirements shall be provided as indicated on the layout drawing. The
distribution board within the substation is to be located as shown on the layout drawing and
shall be for Endeavour Energy’s use only.

The supply is to originate from the customer's distribution board. Circuit breakers or current-
limiting fuse links mounted on the distribution board shall protect all circuits. This section of
the installation shall comply with the AS 3000.

Cables to HV trenches for heaters, remote control motors, and the like, may be required to
come from the distribution board to the HV trench.
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Mounting heights above floor level:

e Top of distribution board 2000mm.
e Power points (GPOSs) 1000mm.
e Light switches 1350mm.

Light fittings shall be fixed to the ceiling. Where the ceiling exceeds 4000mm, the fittings
shall be suspended at 3500mm. Where wall mounted units are approved by Endeavour
Energy, they shall be installed at 2200mm.

One (1) emergency exit light shall be installed within the substation adjacent to each
personnel door. The 240 Volt supply to these lights shall originate from the distribution board
within the substation.

7.5.12 Painting

7.5.12.1 Walls and ceilings

Painting with two (2) coats of white PVA water based emulsion, semi-gloss finish, applied to
manufacturer's specification, is required when the following finishes are used:

Concrete.

Cement render.

Concrete block work with ironed joints.
Brickwork other than face brick with ironed joints.
Plasterboard.

7.5.12.2 Floor

The building floor with exception of tiled surfaces and the basement floor area shall be
sealed using a suitable sealer to minimise the formation of dust.

The sealant shall have the following properties:

Prevent formation of concrete dust

Abrasion resistant

Non-slip

Non-flammable

Concrete penetrating type, not just a surface coating
Resistant to oil and grease

Chemically stable with concrete floor

The sealant colour required is golden yellow or similar.

The product Cement-aid-Diamite, or an approved equivalent that have the above mentioned
properties, can be used for this purpose.

One (1) coat of the above sealant shall be applied to the building floor immediately after the
building construction is complete but before any switchgear/equipment is brought into the
building for installation. Subsequent coats of the sealant shall be applied prior to
commissioning in accordance with manufacturer’s recommendations.

The following paints are suitable for use and others may be considered after submission,
Acidol, Amerlock 2K and Durebild STE.
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7.5.12.3 Steelwork

All exposed ferrous metalwork; doors and frames shall be galvanised or painted with one
coat of zinc rich primer then finished with two coats of enamel paint.

7.5.13 Telephone

When requested by Endeavour Energy, the customer shall install a telephone with a direct
line to an exchange in the substation room at no charge to Endeavour Energy. Endeavour
Energy will pay the rental and metered calls. A 20mm diameter PVC conduit, approved by
the telecommunications authority, shall be provided between the substation telephone point
and the main telecommunications distribution frame in the customer's building.

7.5.14 Anti-vibration pads

Provision must be made for lifting transformers onto anti-vibration pads. This can be in the
form of a lifting beam or jacks. If jacks are used, and a method other than a lifting beam is
used to raise the transformer to the substation room level (platform, direct placement), a
lifting beam is not required to be fitted in the substation room.

7.5.15 Rollers and jacking pads

All transformers shall be either fitted with bi-directional rollers or jacking pads to aid
relocation inside the substation. Rollers shall be lockable to prevent unwanted movement.

7.5.16 Wall anchors

Wall anchors and/or pulling ring sockets shall be installed in the floor or walls, in the position
shown on the layout drawings and in a manner to achieve any working load specified.

7.5.17 Ventilation/pressure relief
7.5.17.1 General

Substations require special attention to ventilation in order to dissipate continuous
transformer heat losses and any overpressure developed during faults from equipment.

All' louvres and louvred equipment access doors shall be two (2) stage constructions. Where
louvres are inaccessible and protected from water spray (for example, three [3] metre high
inside a basement) then single louvres may be allowed if approved by the Network
Substation Manager.

All louvres shall be of sufficient strength to be vandal proof and corrosion resistant.

Ventilation openings must be vermin proofed using galvanised steel mesh type '‘Ornamesh’
Cat. No. D1020 (by Lysaght Brownbuilt Industries) or equivalent. Ventilation openings must
be weatherproof.

Two-stage louvres shall be installed on all available doors and walls to firstly achieve the
maximum natural ventilation and pressure relief area irrespective of if forced ventilation is
added. Generally, in order to achieve the temperature as specified below, forced ventilation
by means of a fan(s) will also be required. Forced ventilation systems shall be designed,
supplied, installed and maintained by the customer without the need to enter the substation.
The ventilation must be forced into the room not extracted out and be sufficient to maintain a
maximum temperature of 5° Celsius inside the substation building, above the air intake
temperature.
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The design of the ventilation shall be carried out by a certified ventilation engineer with the
room operating at maximum load and shall demonstrate the temperatures of the room with
and without any forced ventilation system operating. The design shall be submitted showing
items such as:

¢ The maximum temperature inside the room at approx.1.8m above ground level at
various external ambient temperatures.

¢ The ambient temperature shall be based on meteorological data associated with the
area the substation is installed ie. no. of days over 30 degrees and maximums.

e Area of natural ventilation provided (the max natural ventilation shall be installed even
when forced is being installed so that fans only run on rare occasions)

¢ A statement that the design is based on the 2 stage louvre actually being installed
Calculations of air turn over

e |f fans are installed how many days they may be in operation based on thermostat
settings.

e Based on the above a statement advising if forced or natural ventilation is required.

Intake air must be relatively dust free and as such filters are required, they shall be fitted to
the outside of the substation fans and regularly maintained by the customer. Filters are
necessary when dust or other substances present in the area could impair the operation of
equipment.

An area of 4mz2 of louvre will generally provide adequate pressure relief for equipment
failures.

Roof ventilators may be used where a substation is a freestanding structure.

There are several variations to the two (2) stage louvre, however, the preferred options are
shown in Figure 57.
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Figure 57 - Example wall louvre
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Figure 58 - Example door louvre

On doors it will be necessary to adjust the profile of the edge of the door (chamfered) as
shown in Figure 58 to reduce the gap between the door and the frame (when closed) to a
maximum of 10mm.
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7.5.17.2 Equipment losses

The full load equipment losses to be provided for are 16kW for each oil filled transformer or
20kW for each dry type transformer. The ventilation system shall be designed to cater for
the maximum number of transformers the room can accommodate.

7.5.17.3 Location of ventilation openings

Substation ventilation openings (doors or vents) shall be clear of any vents/doors/windows of
the nearby buildings by three (3) m horizontally and six (6) m vertically minimum. Refer to
AS 2067 and Figure 59 and Figure 60 for fire/smoke risk zones.

Ventilation openings shall be arranged to achieve an even distribution of airflow over the
transformer(s) and must be designed such that hot air cannot accumulate at ceiling height.

Where required, the substation shall be provided either with full ceiling height louvres or,
where this is not practical, (for example, where the ceiling height is greater than normally
required), combinations of high level and low level louvres.

It is stressed that the substation chamber will not be accepted if the above stated conditions
are not met.

75.17.4 Fire isolating dampers

All ventilating openings from the substation to inside the customer's building shall be
avoided, but where approved by the Network Substations Manager, shall be provided with
automatically controlled fire isolating dampers. Dampers may also be required on external
openings in special cases, for example, where windows and the like are located above or
adjacent to substation. These dampers shall be so arranged that they will not operate as a
result of abnormal temperatures.

The fire isolating dampers shall be of the type with either curtain or individual blades with
fusible link and shall comply with the requirements of AS1682. Intumescent fire dampeners
are not permitted as they cannot be tested once installed.

Where dampers project into the substation chamber, they shall, if necessary, be provided
with guards sufficient to protect employees from injury. Such guards shall not impair the
operation of the dampers. Substations fitted with dampers must also be equipped with a
high temperature alarm supplied, installed and maintained by the customer. Refer clauses
7.5.18— Fire protection and rating requirements and 7.5.19- Alarms for details.

7.5.17.5 Duct systems

Ventilation ducts must be of construction conforming in strength and fire rating with the
requirements for walls separating the substation chamber from the remainder of the building.

Ventilation ducts shall be drained to a point free of surcharge. Positioning of ducts within the
substation may require an increase in substation area so as to maintain clearance from the
substation equipment.
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7.5.17.6 Forced ventilation

Where forced ventilation is used, the fan(s) shall force air into the room and be started when
the maximum temperature in the room reaches 35° Celsius, and may be stopped when the
maximum temperature in the room falls below 30° Celsius at 1.6m above ground level.

The ventilation control and alarm system shall comply with the minimum requirements of
Drawing no. 040883. The ventilation control may be located outside the substation but the
temperature sensor and manual override must be located inside the substation.

Refer clause 7.5.19 - Alarms for alarm control location and notification details.

The forced ventilation electrical supply shall be via a dedicated circuit from the customer’s
main switchboard.

7.5.17.7 Ventilation alarms
The following are required where forced ventilation is installed:

Air Flow Alarm: Initiated by a sail or pressure switch in the duct work, or a relay, sensing
the fan motor supply.

High Temperature Alarm: The temperature sensor shall be set in the range 48 to 50°
Celsius. Refer clause 7.5.19 - Alarms for alarm control and notification details.

7.5.18 Fire protection and rating requirements
7.5.18.1 Building requirements

The whole of the substation, entrance and exit passages shall be isolated from the
remainder of the customer's building by a minimum 120/120/120 FRL construction, in
accordance with the Building Code of Australia and AS 2067 and the following diagrams.

Where dry type transformers are indicated in the following drawings it shall also apply to the
approved transformers with K-class oil having a high flash point (>250°C).
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7.5.18.2 Extinguishers

Two (2) fire extinguishers are to be supplied and installed by the customer in each room of
the substation on suitable wall mounting brackets. The location is shown on the layout
drawings and shall be 5.0kg CO2 type. The mounting height is to be 1200mm to top of
extinguisher.

Endeavour Energy will maintain the fire extinguishers.
7.5.18.3 Fire alarms

Where fire alarms are required by others to be installed in a customer's premises, the
substation shall also be fitted with fire alarms. Fire detectors shall be located over the
transformers and switchgear and provide an alarm to the customer's central alarm board.
Smoke sensors are preferred, however, other suitable detection devices will be considered.
Refer clause 7.5.19 - Alarms for notification of a fire alarm.

7.5.19 Alarms
Where alarms are required in accordance with this Standard, the following shall apply:
7.5.19.1 Control

Controls shall be located in the substation. Remote indicator lamps, warning bells together
with mute push buttons shall be located external to the substation in a control room or alarm
panel, together with a nameplate. The external mute button to operate only after initiation
and shall be capable of resetting automatically every minute. A control switch shall be
provided inside the substation to switch off the alarm once the employees commence
restoration work.

7.5.19.2 Notification of alarms

Immediate notification of all alarms is required, that is, high temperature, fire and sump
pump failure.

The customer shall provide a suitable notice, fixed adjacent to the alarm indicator, advising
that Endeavour Energy’s System Operator must be notified (phone 131081) immediately on
receipt of such an alarm.

7.5.20 Substation building completion

The substation shall be completed in all respects and with suitable access available for
delivery and installation of heavy equipment. Endeavour Energy relevant representative (as
stated in Section 2.9 - Inspection of works) is to be notified for arrangement of a final
inspection and approval of the substation. Failure to comply with this requirement may also
affect the program for providing electricity supply.

7.5.21 Substation building maintenance

Endeavour Energy will be responsible for the maintenance within the substation building of
fire extinguishers, replacement of fluorescent light tubes and painting of walls, ceiling and
floor only. All other maintenance is the responsibility of the customer.

7.5.22 Transformer bund wall

Bund walls are required around all liquid filled transformers. Set out below is the procedure
for installing the indoor substation bund wall.
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7.5.22.1 Bund wall installation tools and equipment

Listed below are the basic recommended materials required to carry out this procedure for
each installed transformer:

Masonry anchors (Hilti HKD 6 mm flush anchor or equivalent) - 8 off.
M6 x 30mm long hex head mild steel setscrews - 8 off.

M6 round flat mild steel washers - 8 off.

M12 x 25mm long hex head galvanised steel bolts c/w nuts - 12 off.
12mm round flat galvanised steel washers - 24 off.

Sheet metal sections, as detailed in Drawing no. 240118.

310ml tube of Sikaflex-11FC - 4 off.

Mineral turpentine - 500ml.

Pair of disposable latex surgeon style gloves (box of 100) - 1 off.

7.5.22.2 Installation process

Note: When installing the bund walls in substations with three or more transformers, always
start by installing the bund wall(s) on the centre transformer(s) prior to the outer
transformers.

Steps:

1) Clean the area. Remove dust, dirt and debris. Wash the area with a damp cloth.

2) Partly assemble the four (4) sheet metal sections around the transformer, using two (2)
M12 x 25mm bolts in the top and bottom holes (finger tight) on each section.

3) Position the partly assembled bund wall evenly around the transformer and as close to
the low voltage switchgear as possible, without spanning the cable trench. Refer to
Figure 61 - Plan of bund wall position and Figure 62 for location of the bund wall.

4) Using a pencil, carefully trace the position of the internal and external edges of the bund
wall and the location of the eight (8) holes required for the anchors on the floor.

5) Remove the bund wall from around the transformer and completely disassemble.

6) Drill all eight (8) holes in the floor to suit the hold down anchors.

7) All peeling paint on the floor must be removed where the bund will be located.

8) Check that all mating surfaces of the steelwork and the area marked on the floor are
free from dust, debris, grease, oil and water.

9) Insert the eight (8) hold down anchors into the holes in the floor and place one (1) M6
setscrew near each of these anchors.

10) Put a pair of surgeon style latex gloves on - to minimise clean up.

11) Cut the nozzle of the Sikaflex tube to achieve a hole diameter of approximately 8mm
and an angle of approximately 30°. Puncture the tube’s diaphragm and insert the tube
into the caulking gun.

Note: Itis essential that there are no gaps left in the sealant and the bead is a consistent
thickness when applying the Sikaflex in the following steps.

12) Apply one (1) generous bead of Sikaflex (approximately 10mm diameter) centrally
between the lines previously marked on the floor. Note: Check that the bead passes
around both sides of the holes for the anchors.

13) Working with one piece of steelwork at a time, apply one (1) generous bead of Sikaflex
to the underside of the steelwork (face with 8mm diameter holes) in a similar manner to
that done on the floor in step 12.

14) Position the steelwork on floor between the marked lines and hold in place by installing
the M6 setscrews in the anchors. It is essential that the initial sealant contact between
the floor and the steelwork is not broken. Note: M6 set screws to be finger tight.

15) Apply an extra generous horizontal bead of Sikaflex along the internal side of the
steelwork, between the floor and the return flange.
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16) Apply a generous horizontal bead of Sikaflex between the floor and the edge of the
channel, from the horizontal bead along the return flange to the bead laid between the
lines on the floor (that is, between the bead laid in step 15 and the bead laid in step 12).

17) Apply a generous vertical bead of Sikaflex to the internal side of the return flange,
midway between the channel and the M12 bolt holes.

18) Repeat steps 13 through 17 for each remaining piece of steelwork.

19) After all four (4) sections of the bund wall’s steelwork have been positioned; insert an
M12 bolt from the outside of the bund wall with one (1) flat washer under the bolt head.
Then apply a bead of Sikaflex to the inside of the bund wall and around the bolt. Fit the
M12 nut finger tight. Note: Spring washers are not to be used.

20) Repeat step 19 for all remaining M12 bolts.

21) Check the bund wall for squareness and adjust as necessary.

22) Push the bund wall down to the floor.

23) Tighten all eight (8) M6 set screws to pull the steelwork down firmly onto the floor.

24) Tighten all twelve (12) M12 bolts.

25) Inspect for excess sealant around the internal joints of the bund wall and between the
gap in the steelwork at the base of each return flange. If no sealant has squeezed out
of any of these areas, then apply a bead of Sikaflex to cover the area.

26) Apply Sikaflex to any visible cracks in the concrete floor on the inside of the bund wall.

i___ Short . i
F T
——1
Long Transformer Ij :| Cable trench
L 1
T LY switchgear
Fabricated steel bund wall

Figure 61 - Plan of bund wall position

Channel
Return flange

Concrete floor M12 bolt holes

Figure 62 - Bund wall fabrication steelwork detail
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7.5.22.3 Sealing conduits within the bund wall enclosure

Listed below are the basic recommended materials required to carry out this procedure for
each conduit:

o 310ml tube of “Sikaflex-11FC” - 2 off (Stock code: 1536487).
e Mineral turpentine - 500mi

Steps:

1) Trim the conduit to floor level.

2) If the conduit contains multiple cables, the cables must be separated from each other
to allow correct application of the sealant.

3) Insert rags into the conduit to act as a backing, preventing excessive use of the
sealant.

4) Thoroughly sweep around the conduit to remove dust, dirt and debris. If sweeping is
inadequate, wash the area with a damp cloth. Note: Avoid use of excessive water.

5) Check that all surfaces around the conduit and cables are free from dust, debris,
grease, oil and water.

6) Apply a generous amount of Sikaflex to the conduit to seal it and protect it from
possible exposure to fire. Check that the sealant is worked in between each cable in
the conduit.

Power or control
cables

Sikaflex 11FC
sealant

Concrete floor

Cable conduit

Rags or /

expanding foam

Figure 63 - Cable conduit sealing detail
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7.6 Padmount switching stations

When permitted padmount switching substations shall be located where practical at the front
property boundary.

For switching stations located in buildings or in alcoves of buildings, refer to the indoor
substation section for details.

7.6.1 General construction details

High voltage switchgear shall face the end of the cubicle. It shall be possible to operate all
equipment with the end cubicle door open.

7.6.2 Plinth and culvert details
7.6.2.1 Precast plinth and culvert

Precast concrete plinths and culverts shall be used unless approval to the contrary is given
by the Network Substation Manager. The plinth and culvert are similar to a standard
padmount substation design and cabling can be terminated in the same manner as in a
padmount substation.

The plinth and culvert shall be constructed in accordance with Drawing no’s 292827 and
075027 respectively. For details on the installation of the culvert and ground preparation,
refer to the padmount culvert details, as they are to be the same, although shorter in length.

7.6.2.2 Poured plinth design

Poured concrete plinths have been used in the past and may be required in some special
situations after approval from the Network Substation Manager has been given.

7.6.3 HV switchgear

Endeavour Energy requires full rated load make/break switch assemblies for the switching
stations. Non-switchable fuse boards are not acceptable.

The maximum number of switches that can be accommodated in a cubicle is four (4). It will
be necessary to check dimensions to confirm the latest switchgear will fit in the cubicle being
used.

The switchgear is suitable for high voltage cables up to 300mm?.
7.6.4 Cubicle details

The cubicle must be constructed from fibreglass reinforced polyester resin or approved
stainless steel fabrication.

For full details of the cubicle requirements for switching stations refer to Drawing no’s
264890, 26489 and 282540. Other requirements are the same as those for padmount
substations.
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7.7 Substation and switching station drawings

The following drawings form part of this instruction.

7.7.1 Padmount substation — associated drawings
Drawing | Amend Subiject
no. no.
016665/1 T 11/22kV padmount substation easement layout sheet 1
016665/2 L 11/22kV padmount substation easement layout sheet 2
061674 E Padmount substation metal fence isolated panel installation detalil
075027 J 11/22kV padmount and switching station invert culvert construction
details
076665 E 11/22kV padmount substation culvert footing installation
077555 J Padmount substation LV Circuit Breaker and Load Break Switch
frame arrangement detail
078239 B Low voltage equipment cable lug critical dimensions
078481 D Package padmount substation lifting arrangement and detail
245886 C Size 14 and 16 padmount precast concrete plinth construction
detail
245887 G Size 14 and 16 padmount and indoor transformer typical
requirements
264786 B Size 14 and 16 padmount substation exploded view
264887 B Size 14 and 16 padmount substation fibreglass cubicle GA
266515 C Padmount substation LV distribution board frame to suit size 14 &
16 substation arrangement details
289702 A Fencing for padmount subs Sheets 1 - 7
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ON GROUND WITH A MINIMUM BEARING CAPACITY OF 75 kPa.
SOFT CLAYS, SILTS & LOOSE FINE SAND ARE EQUIVALENT TO 110 kPa.

2. FOR SOIL BEARING CAPACITIES LESS THAN 75 kPa AN EXTRA 500mm
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NOTE 3 TO ACHIEVE A MINIMUM OF 75 kPa SOIL BEARING CAPACITY.

3. FILLING REQUIRED FOR LEVELLING MUST BE ROAD BASE AND PLACED IN
LAYERS NOT EXCEEDING 200mm THICKNESS.
THIS FILLING MUST BE COMPACTED TO A DENSITY OF 98% STANDARD.

4. TOP OF CULVERT TO BE POSITIONED 50mm BELOW FINISHED GROUND LEVEL.
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| TEMP [ NOTES
400A FUSE TEMP.[ 63A MAY BE : 1. DRAWING TO BE READ IN CONJUNCTION WITH PADMOUNT SUBSTATION
DISCONNECTOR REPLACED BY TEMP STANDARDS.
(WHEN REQUIRED) MDI 400A IN SOME MDI : 2. FRAME TO BE FULLY WELDED CONSTRUCTION IN ACCORDANCE
FLEXIBLE CABLE CASES WTH AS1554.
LV FUSE | FRAME FINISH: HOT DIP GALVANISED TO AS1650.
A CONNECTION TO > REMOVE ALL SHARP EDGES, MILL SCALE, WELDING SLAG & SPLATTER.
DISCONNECTOR - LBS
TRANSFORMER @ 3. FRAME TO BE SUITABLY BRACED TO MAINTAIN STABILITY UNDER
(2 UNITS SHOWN) . 2
" e | OPERATIONAL CONDITIONS.
7 4. SWITCHGEAR FOOTING SHALL BE DESIGNED TO MATCH PADMOUNT
" < CB AUX CcB CB AUX LBS ~w AUX SUBSTATION DRAWING NUMBER 245886
B3A AUX. CIRCUIT BREAKER S 3x63A 3x63A 3xB3A 5 THE MDI IS ABLE TO BE REPLACED WITHOUT AN OUTAGE ON LV.
—| FUSE MAY BE 3 - * * MDI TO FACE SAME SIDE AS WHERE SWITCHING OPERATIONS ARE PERFORMED
REPLACED BY & LBS o 5 BUT LOCATION IS NEGOTIABLE
400A IN SOME zZ TYP. SCHEMATIC DIAGRAM TYP. SCHEMATIC DIAGRAM TYP. SCHEMATIC DIAGRAM
- TYPE 1,2,3, SWITCHBOARDS TYPE 4 SWITCHBOARDS LBS SWITCHBOARDS
CASES B
1<
[0’
g
B o 45 | 5 x 75 = (375) L 75
PLAN VIEW — CB FRAME OMMITTED Tve. [ | I
| | MIN. 14 HOLES 14 | 30, | - .
LOI ! ! Y ! } F Ql RED : WHITE : BLUE :
1 E e g Y ¢' & & . _ e @,r ©e°5  oc
- — - ——$— |
]‘ gl :ﬁl - - ¢— é % g— — - —0 t MAXIMUM DEMAND INDICATORS ! I
| EXAMPLE METERS AND
|\| TEST PLUG ARRANGEMENT
\ \ N (REFER NOTE 5)
2 HOLES TAPPED
GENERATOR PALM DETAILS
UNISTRUT MOUNTING FOR MOUNTING HOLES TO SUIT M5 x 0.8 —
c

CAT 2 FUSE DISCONNECTOR

NEUTRAL EARTH BAR

— ¢_ i I
A BAR COPPER FLAT HDHC 80 x 6 x xLENGTH TO SUIT FRAME
FINISH: TINNED AFTER FABRICATION 5 14
N\ FLEXIBLE CABLE - 1l
LOAD CONNECTION TO — =+
g LOAD BREAK BREAK TRANSFORMER R | C_x 1L
SWITCH of %_ 10
+4o| [ofe] [o4+ —f—l 40 —(ﬂl-l |——
| | M H
’XT | | 49| [ope| [oge —11 (80)
. E: PALM DETAIL 2
- Lo CIRCUIT CIRCUIT
E I I BREAKER GENERATOR BREAKER | HOLES TO suUIT
B CONNECTION PALMS " CIRCUIT BREAKER
= o REFER DETAIL o4~ B
o | | |
[} +4+] +H+] - 7 [ ~
2 = u L) z 3 & e |
— Ll N ]
= T e L = =& CABLE CONNECTION PALMS i A i RS
—_ NEUTRAL FOR CABLE CONNECTION TO | 50 R N 8 7
— //_ BAR CIRCUIT BREAKER ' B e I :6{ R :
i o - - o] , REFER DETAILS . of f .
< Z 2x22KV (6.3)
E i | 2 CB sy = (80) - 116
=
] L100| NOM | NOM 2 g UNISTRUT P100: /_FRAME INSULATOR
© o FOR CABLE CLAMPS PALM DETAIL 1
2 (FULL WIDTH CABLE CONNECTION PALMS
T
E | 1 OF FRAME) MATERIAL: BAR COPPER FLAT HDHC ROUND EDGE 80 X 6.3
FINISH: ~ TINNED.
— 750(MAX) —————700(MAX}—— QUANTITY—GEN. PALM: 1 OFF EACH SIDE OF EACH CB FOR GEN. INPUT
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NOTES

1. THE CURRENT RATING OF THE LUG SHALL BE EQUIVALENT TO THE CURRENT
RATING OF THE CABLE/S TO A MAXIMUM 1400 AMPS.
ALL DISTRIBUTION SWITCHGEAR WILL ACCEPT BOTH ALUMINIUM OR COPPER

CABLES.
80 MAXIMUM
13.5 MAXIMUM
13.0 MINIMUM REFER NOTE 1
r N ] I
30 MAXIMUM
/’\ 20 MINIMUM
~_\J")_ T
27 % 1
- LENGTH
18 MII[IIMUM NOT
CRITICAL
CIRCUIT BREAKER CABLE LUG
MAXIMUM SIZE CABLE — 630mm?
MAXIMUM No PER PHASE — 4 OFF
35 MAXIMUM
30 MINIMUM
13.5 MAXIMUM
13.0_ MINIMUM REFER NOTE 1
| _ 35 MAXIMUM
@ A 30 MINIMUM
25 MAXIMUM 13.5 MAXIMUM
20 MINIMUM :
/l\ — 13.0 MINIMUM 10 MIN
—_\P_ N
+ 4 N I B I
2 E1 20 MAXIMUM
- A\ 18 MINIMUM -
1 A0 N S I
[ LENGTH ]
15 MINIMUM NOT 15 MINIMUM
' CRITICAL {
/ / LENGTH
NOT
CRITICAL

50 MAXIMUM

FEEDER FUSED DISCONNECTOR

CATEGORY 2 CABLE LUG

MAXIMUM SIZE CABLE — 240mm?*

MAXIMUM No PER PHASE — 2 OFF

FEEDER FUSED DISCONNECTOR

35 MAXIMUM

CATEGORY 1 CABLE LUG

MAXIMUM SIZE CABLE — 240mm?*
MAXIMUM No PER PHASE — 2 OFF
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1 2 3 4 5 6 ‘N 8 | 9 10 1 | 12
NOTES
1. WELDING TO BE DONE IN ACCORDANCE WITH
220 AS1554.1.
2. SYMBOLS COMPLY WITH AS1101.3.
(2810 — 3300) ) SPREADER BAR ___,
REFER DETAIL THIS SPREADER BAR IS TO BE USED , 3. LIFTING CHAINS TO HAVE "S.W.L. 3000kg"
IN CONJUNCTION WITH 3000kg S.W.L. ol o CAPACITY.
LIFTING CHAINS FOR PACKAGE PADMOUNT SUB el BT
MAXIMUM 2 LIFTING CHAINS PER END 4. FINISH:
e i 2 COATS PRIMER/SURFACER
LIFTING CHAIN ITEM 3 DETAIL (DULUX 2K "PRIMECOTE” OR EQUIV)
ASSEMBLY SCALE 1.2 2 COATS SAFETY YELLOW ACRYLIC/ENAMEL
REFER NOTES 5 & 6 A_UC_ICX 2K "ACRAN” OR _.HOC_<V.
- - — - - 5. LABEL (ITEM 3) TO BE ”POP” RIVETTED TO
LIFTING CHAIN SPREADER BAR IN POSITION SHOWN AFTER
\ I ASSEMBLY PAINTING.
|
_/ \ 6. LABEL (ITEM 3) TO BE ENGRAVED AS SHOWN
_ g ' _ _ _ _ [ CHARACTERS TO BE 5mm HIGH AND PAINT FILLED
| /oL PACKAGE | // | PACKAGE | \\ (BLACK).
I oraviTY PADMOUNT £ _ PADMOUNT !
\ [}
\ / SUBSTATION = / SUBSTATION \
| 6000kg 3 / 6000kg \
/ \ © \ |
\ / MAXIMUM N ! MAXIMUM | (150)
| | LOAD | | LOAD | HOLE 32
| / \ I I I
|
__ __ __ _ __ __ 30 HOLE
| 9 \l
N
| o | (1070 — 1350) S
_‘ 1100 MIN. _ PLINTH i i
1500 MAX.
ARRANGEMENT (16— 75
SCALE 1:15
ITEM 2 DETAIL
SCALE 1:5
(2 OFF REQUIRED)
REFER 2 (150)
OTES 5 & 6
_ X pd
X
X 7 2
L [E=E== L o & SCCOCoeeeS
*, o LIFTING CHAIN ASSEMBLY
2 SCALE 1:5
L 6 6 L REFER NOTE 3
X (2 OFF REQUIRED)
) 740 25 | (100)
1700
SECTION "X—X"
ITEM JPART PRG OESCRIPTION QTY |REMARK
1 |- — JUBE STEEL RHS 100 x 100 x 6 x 1700 LG e
SPREADER BAR DETAIL 2 |- — BAR STEEL FLAT 150 x 16 x 305 LG 2 [DETAIL
SCALE 1:5 3 |- —  BHEET ALUMINIUM 3 x 50 x 220 LG 1 |DETALL
i — LHAIN (GUNNEBO) SIZE 10 DIA. GRADE 80 CODE KL—10-8 4 |-
(MAX. LOAD 3.2t.) 54 LINKS (1620 LG.)
5 |— — FOUPLING LINK (GUNNEBO) TYPE G CODE G—10—8 (MAX. LOAD 3.2 t.) 8 |-
6 |- — BHACKLE DEE ALLOY GRADE S NOM. SIZE 22 DIA. GALV. (WLL 6.5t.) 2 |-
7 = — LIFTING EYE UNIVERSAL GALV. (REID SWIFTLIFT) (SWL 2.5t.) 4 |-
e e o e P ®
o o e 2 % @
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1 2 3 4 N 5 6 7 | 8 —|
NOTES
1) CONCRETE TO HAVE MINIMUM COMPRESSIVE STRENGTH
OF 32MPa AFTER 28 DAYS. MAXIMUM SLUMP 80mm.
2) UNISTRUT CHANNELS & THREADED INSERTS TO BE
POSITIONED LEVEL WITH SURFACE OF CONCRETE.
A 3) TOP & SIDES OF PLINTH TO HAVE A STEEL TROWEL A
3190 FINISH FREE FROM CRACKS & DEFECTS.
3170 e 4) PLINTH TO BE DESIGNED BY AN ACCREDITED
Z > | H—X STRUCTURAL ENGINEER.
820 T 930 5) MATERIAL: GLASS REINFORCED CONCRETE.
<190 —~— 360 —] 145 |~— —| 145 |[=—360 —]=190 - WALL THICKNESS = 8mm. APPROXIMATE MASS = 8kg
— 6) THREADED INSERTS ARE REQUIRED TO PREVENT —
50— - 56 —|g6]~ 86/~— 56— .50 EQUIPMENT MOVEMENT DURING TRANSPORT.
|-+71 71 —| ~T | | THEREFORE THEY SHOULD BE FIXED INTO CONCRETE OR
i 1 j 4 i _u 75 TO REINFORCING TO PREVENT PULL OUT.
¢ AN — 7) MATERIAL: STAINLESS STEEL.
_ L H L L L P 120 ' } APPROX. SIZE = 100 x 75 x 6mm THICK
B 8) PLINTH TO BE SUITABLE FOR LIFTING, TRANSPORTING & B
1400 } 300 SUPPORTING IN SERVICE UP TO 8500kg AS FOLLOWS:
° 1190 o - A TRANSFORMER UP TO 6000kg
I o o | - HV & LV SWITCHGEAR UP TO 200kg EACH END
[ 830 | - A CUBICLE UP TO 300kg
C/L
6 OFF Plinth 16 OFF
| | _— UNISTRUT P3300 CIP r THREADED INSERTS -
1350 || END 1000 —44 615 1200 1000 REFER NOTE 2 25
830 [ — S—
| ] L 7 [
— |—¢0 170 1 — 1 NOTE 5 f
c | i 12 OFF i 80 L ] f c
150 - __—THREADED INSERTS f
° MI6 X 50 LG o— I 50
o o ZINC PLATED ool 1
REFER NOTE 2 & 6
'_ Lo o— —r 40 460 10 210
|'= —= : ___ ___ ___ B 1) — |
q | |ses 580 M oo 368 2851 I[i[] 580 150 |— 195 o
' | ° ° | i ‘ ' | ° ° | ‘
4 OFF / Z X
LIFTING ANCHORS 1600
; | 180 SEE DETAIL 2830 ;
TOP VIEW,
KEY LOCATING BAR - REFER NOTE 7 580
—!{ TO BE SECURELY ANCHORED INTO PICTORIAL VIEWS —
CONCRETE
170 CABLE ACCESS KEY DETAIL
4OFF YI2BAR2500LG 40 VOCAB No. 1548411
CENTRED LENGTHWISE 25Tx 170 LG
Eyiay FOOT ANCHOR
E = | BY REID PTY LTD __| 200 |~ |60 E
] ] 20 OR SIMILAR
REBATE FOR LOCATION — 160 f . —
OF CULVERT |7~ ANCHOR CAGE WELD 4 PLACES
455 460 REFER DETAIL ANCHOR CAGE DETAIL
— 150 |— MATERIAL: R6 BAR
UANTITY: 4 OFF
— 1370 PART SECTION Z - Z Q —
SECTION X - X
_@_ = Rrrmesew | o0 o
ERE i o3
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PHASE ONLY
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—130——
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1000KVA, 1500KVA PHASE
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LV PALM DETAILS

2 HOLES 018 LV PALM

25 MI_N_ 1400 CENTRES -
\—4 SLOTS - 20x40
n
o
%
L |
HOLE §207 l—— Enp O TANK 830
- FLANGE

ol

MOUNTING LUG DETAIL

D

fal
]

SUPPORT/MOUNTING ANGLES DETAIL

30 MAX

HV BUSHING WELL DETAIL

-

PLAN VIEW PLAN VIEW
1648 SHADED AREA MAXIMUM AREA
TRANSFORMER ABOVE TRANSFORMER FOR ANY
155+ END FLANGE —213 1435 BREATHERS FILLER CAPS ETC
155 MAX OUTSIDE FACE OF TRANSFORMER 175 175 280—
—~| |—44 MIN o
7 g7 77777777727727702722277207722277707727727777277772 7 e
1 44]_
75— 10-
, | THERMOMETER
POCKET
b @ :[I[:H LIFTING EYES §. @ _
185 Qa 2 / A I ¥
:H 8 8 8
= @ @: HV_BUSHING WELL EARTH STUD
OIL LEVEL INDICATOR B REFER DETAIL Fm ?rxe& s",.?E g S/VY& 22 HV \?VEELHING
APPROX. LOCKTION FULL NUTS. FINISH:
HOT DIP GALV.
LV PALMS 150+
JACKING A REFER DETAIL o
PADS L MIN
L \J — SUPPORT — L -
ANGLES
MOUNTING LUG 450
REFER DETAIL REFER DETAIL 600
305 1
. i
1 N\ | |
1OJ 50J
390 390 10 —{71°
—302.5—} 830 {—302.5—~| 390 390
1235 10 MAX -~ |-50 —~ |50 1235
TYPICAL
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Underground distribution construction standards manual Amendment no: 4

7.7.2 Indoor substation — associated drawings
Drawing | Amendment Subject
no. no.
040877/1 D Removable pulling ring and socket fabrication details
040877/2 C Removable pulling ring and socket fabrication details
040879 E Four tonne wall anchor fabrication and installation details
040881 F Typical conduit details
040882 B Suspended cable tray support details
040883/1 F Ventilation control typical schematic (with supervisory control)
040883/2 G Ventilation control typical schematic (without supervisory
control)
053671 F Manhole access ladder and cover detail 1200 high basement
053914 F Std layout for HV switch room to suit single transformer
chamber
054738 C Typical cable alcove details
061736 B ID sub cable stand 3 x 16mm” XLPE
069526 A Cover plate lifting handle detail
077696 F ID sub high voltage switch room (to suit up to 4 trf) std layout
078239 B Low voltage equipment cable lug critical dimensions
240118 C ID sub bund wall fabrication detail
292712 A Substation earth stake protection box
297547 A Indoor dist. sub HV and LV floor penetration and trench detail
297555 C Indoor dist. sub sw/gr trench cover plate detail
297556 C Indoor dist. sub HV sw/gr trench mounting support brkt detail
297557 B Standard layout single transformer indoor substation
297558 C Standard layout two transformer indoor substation
317522 B Standard layout single transformer indoor padmount style
distribution substation
MCI 0006 Section 7 — Substations & Switching Stations Page 52 of 54
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NOTES
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MATERIAL: BAR STEEL ROUND 8.

FINISH: HOT DIP GALVANISED AFTER FABRICATION.
OR

MATERIAL: BAR ALUMINIUM ROUND 8.

FINISH: NATURAL.

2. QUANTITY: 2 OFF REQUIRED PER INSTALLATION

5. A SUITABLE CONDUIT SADDLE 38mm (OR SIMILAR)

TO BE FITTED TO WALL IN CLOSE PROXIMITY TO
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NOTES

1. THE CURRENT RATING OF THE LUG SHALL BE EQUIVALENT TO THE CURRENT
RATING OF THE CABLE/S TO A MAXIMUM 1400 AMPS.
ALL DISTRIBUTION SWITCHGEAR WILL ACCEPT BOTH ALUMINIUM OR COPPER

CABLES.
80 MAXIMUM
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30 MAXIMUM
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NOTES
1. TOLERANCES UNLESS OTHERWISE STATED:
— HOLE DIMENSIONS + 0.5mm.
— LINEAR DIMENSIONS UP TO 50mm £ 1.5mm.
— LINEAR DIMENSIONS OVER 50mm + 5% UP TO A MAXIMUM OF 5mm.
2250 3
2 WELDING SYMBOLS COMPLY WITH AS1101 PART 3 1987.
| WELDING TO BE IN ACCORDANCE WITH AS1554 PART 1 1991.
| o o o 3. PAINT ALL BARE METAL SURFACES WITH COLD GALVANISING PAINT.
N
A - 4. INSTALLATION INSTRUCTIONS:
2 REFER TO THE INDOOR DISTRIBUTION SUBSTATION BUND INSTALLATION
INSTRUCTION FOR THE SEALANT TYPE AND METHOD OF INSTALLING
THIS BUND.
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COVER PLATE & ANGLE FABR. DTL- HV & LV SW/6R | 297555
FLOOR PENETRATION & TRENCH DTL - HV & LV SI/GR | 297547
CONCRETE WALL ANCHOR FABRICATION DETAIL | 040879
REMOVABLE PULLING RING & SOCKET FABR. DTL | 040877
MAJOR EQUIPMENT MASS erain s e properyor " INDOOR DIST SUB TYPICAL CONDUIT DETAILS | 040881
HV SWITCHGEAR MODULES | 500kg EACH @ 6- .00.0..0 Endeavour -
POWER TRANSFORMER 5000kg EACH g o | Q) 3..- & Energy REFERENCE DRAWINGS
OISRII:(Z\IV:IQL APPROVED . ... DO NOT SCALE AUTHORISED
G. Ford DIMENSIONS IN MILLIMETRES W, ISLE’y
DRAWN | 6. Ford STANDARD LAYOUT FOR A TWO TRANSFORMER WANAGER ASSET ENGINEERING [05/07/03
INDOOR DISTRIBUTION SUBSTATION
DITE_perorod === WITH & WITHOUT HV AND LV TRENCHES TO SUIT A3E97558 C
CHP |G Ford s | UPTO 1500KVA DRY OR OIL FILLED TRANSFORMERS SHEETNo T OF T
1 2 3 J Z [ 5 I |



| 2 | 3 (] 4 | S | 6

1
AMENDMENTS NOTES ITEM [QTY] DESCRIPTION REMARKS
A OTSICSELNEAL 1) ALL WELDED CONSTRUCTION TO BE IN ACCORDANCE WITH AS1665.| 1 2 [TREADPLATE ALUM. 6mm x W & L TO SUIT|
2) ITEM 3 TO BE HOT DIP GALVANISED AFTER FABRICATION 2 A/RBARE ALUMINIUNFLAT 40x6 LEN TO_SUIT
DR'N G.S.F. .
B il GSF NOTE: THIS ITEM IS REQUIRED ON ALL SIDES OF PENETRATION. i 2;gng';ESiEE"Hgf’(xﬁgxgzL\"’ENMngggIIG NOTE 2
DRNJ  NA ANGLE IRON TO BE BOLTED AT 400mm CENTRES MAX WHERE .
REDRAWN. HV POSSIBLE. SEE MOUNTING DETAIL BELOW. 5 JA/BINUT UNISTRUT SPRING LOADED P1000 M10
% 6 [A/R[UNISTRUT CHANNEL P1000CI EZP
3) ALL HV & LV CABLES TO BE HORIZONTAL & LEVEL WITH SUB 7 | 2 [FLUORECENT FITTING TWIN 40 WATT
FLOOR BEFORE ENTERING SUB TO FACILITATE CABLE TERM. 8 | 3 |LOUVRE DOOR 2 STAGE 2mWx2.7mH CLEAR
4) CONDUITS TO BE SEALED FOR 2HR FIRE RATING WITH OR 9__A/RICONDULTS Sx125mn_+ 1xSomn _HV TO LV NOTE 4
WITHOUT CABLES INSTALLED 10 |A/RITREADPLATE ALUM. 6mm x W & L TO SUIT|
6600
815 630 _250 495 2310 495_250_ 630 725 PIT UNDER
PIT UNDER " SLAB
SLAB
®_ | 8
8 = 8
[ ||
=} | ol o
= I S 2
- | -
I | ™
| | t
[=580 7
‘Q‘Z_")\ ~— ALTERNATE
. 210 N £ 0 N ALCOVE
/ LALCOVE WALL N / LALCOVE WALL N LOCATION
N ; ON ENDS
1¢ DBL OUTLET
DISTRIBE&gg—\ ,—1¢ DBL OUTLET /—BUND WALL PULLING RING
f =r- /] 2HR FIRE RATED

=1 14

£
TYP. CONDUITS —H
TO CUSTOMER
(NOTE 4) @—g

WALLS AND ROOF
120/120/120

/—ANGLE FRAME AROUND
ALL INSIDE EDGES TO
SUPPORT CHECKER PLATE
REFER MOUNTING DETAIL

lw)

1225 | - /—5.0kg C02 FIRE
EXTINGUISHER WITH
HOSE ATTACHMENT
LIGHT SWITCH— @
AT BOTH N — LOUVRE DOORS 2 STAGE
ACCESS DOORS s 2m x 2.7m CLEAR OPENING.
I 11 1 & T 1 THE 2 END DOOR PANELS
l = | l o= TO ALSO BE UTILISED AS
' F'-/;; JV?EEUNL?Ag;NgEQEEA q e PERSONNEL ACCESS DOOR
N X . N
™ 10 SUPPORT 5 TONNES ®
L _TO SUPPORT 5 TONNES _ _,
I . 4 4 4 : I__
i = = = = = 2
s /
/ 0
=) , 6
(=]
4BS 14
1 e - DETAIL A
L REFER NOTE 2
Vg of
o = = = _\
GROUND LEVEL A A (T T 30
- 7 2
o 1375 1375 2
g ol
- y—ALCOVE ON STREET FACE (? ’—ALCOVE ON STREET FACE
~N 4
o [ I I T
- C SECTION C-C
175 < 620 _, 40_,,
M | | |I
| . OF
(=1
2 | 2
r F o °
- o
o bl
SR
! i K
- ITEM 1
ELEVATION
T = o Lo [ -
STREET FACE 6. e Evry and ey ot (L -
1. SIDE -@ “ e i " .. . REFERENCE DRAWINGS |
I SRR ] APPROVED ] .. ...:.. Energy DO NOT SCALE AUTHORISED
END VIEW C SCALE G. Ford DIMENSIONS IN MILLIMETRES W, ISl@y
WITH SECTION C-C CUT DRAWN | 6. Ford STANDARD LAYOUT FOR A SINGLE TRANSFORMER | MANAGER ASSET ENGINEERING [06/05/07
INDOOR PADMOUNT STYLE DISTRIBUTION SUBSTATION
DATE (/08707 WITH MINIMAL HV SWITCHING A4 317522 |B

CHD |G Ford LIB SUIT UP TO 1500kVA OIIL OR DRY TRANSFORMER : SHEETNo. 1 OF 1
4 5 6




Underground distribution construction standards manual Amendment no: 4

7.7.3 Padmount switching station — associated drawings

Drawing | Amendment Subject
no. no.

075027 J 11/22kV padmount and switching station invert culvert
construction details

078559 B 11KV switching station heater and thermostat mounting detalil

264890 B Size 14 and 16 padmount substation fibreglass cubicle door

264891 C Size 14 and 16 padmount substation fibreglass cubicle HV and
LV compartment

282539 A 11 and 22kV HV switching station two and four pier footing
details

282540 A Size 16 switching station fibreglass cubicle HV compartment

282551 B Size 16 switching station easement layout

292827 A Size 14 and 16 HV switching station precast concrete plinth
construction detail

MCI 0006 Section 7 — Substations & Switching Stations Page 54 of 54
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1
AMENDMENTS

A

ORIGINAL
ISSUE

B

DR'N D.J.Z.
CHD D.J.Z.
DATE| 16-03-93

PR No| 920294

ADRAI

JADDE

DIM 1234 WAS 1240.
DIM 100 WAS 250. DIM
400 WAS 250. DIM 1092

[DELETED.

HOLE WAS @90.

D. LIFT LUGS

SD.E.

D.T.G.

C

DR'N
CHD
DATE]

D.J.Z.
D.J.Z.
13-07-93
R No| 930125

TITLE
SHEE
JADDEI
| S

REVISED, END
T DETAILS

D. ISSUE ID

)4 ADDED.

SD.E.

D.T.G.

BD

DR'N
CHD
DATE]
PR Noj

T.AB.
T.AB.
27-05-94
940063

DIM 2
DIM 1
DIM 8
DIM 6
DIM 7
DIM 3
DIM 3
DIM 1
_fpima
DIM 1
DIM 5

JAPAR
FERRI

JANCHORS WERE 820

MASS WAS 1800KG,
VOCAB ADDED, 22KV
JADDED TO TITLE,
HOLES WERE @14,
CHAMFER ADDED,
Clspi114 ADDED.

00 WAS 2464,
160 WAS 1163,
00 WAS 750,
00 WAS 515,

0 WAS 80,

50 WAS 400,

0 WAS 28,

235 WAS 1234,
10 WAS 1092,
165 WAS 1015,
60 WAS 490,

T, INTERNAL
ULES ADDED,

S.D.

D.T.G.

D.J.Z.
D.J.Z.
DATE| 16-11-94
940162

S TP9.

JK

DR'N
CHD
DATE]
R Noj

JW
RJH
18-04-95
950077

DETAI
SHEE

[CHANGE EI

[QUANTITY: 2 OFF WAS
1 OFF. DELETED: HV
[END SHEET

D SHEET
IL WAS LV END
T DETAIL

DETAIL.

Dl_SDM.

JK

G

DR'N
CHD
DATE]
PR Noj

D.J.Z
D.J.Z.
20-12-96
960097

DETAI
SHEE

N

NOTE 1 ADDED. ISSUE
ID'S DELETED. END
[SHEET COVER AND
JCUTOUT END SHEET

1080 WAS 800.

ILS ADDED. END
T DETAIL DIM

M.N.

S.A. K

H

DR'N| G.Ford

CHD| G.Ford

DATE| 09-12-04
R Noj -

[CULVI

E|ADDED.

[SWITCHING

STATION
ERT DETAILS

M.N.

S.A. G.Ford

J

DRN| G.
CHD| G|
DATE| 03-
PR Noj

For
For
2-13

[SWiF

LIFT RATING

r

NOTES

40 x 40 CHAMFER

2.5T

SWIFTLIFT
ANCHOR
4 OFF

BOTH ENDS
A T

o

(® DRAINHOLE @5/
@ 100

40

40,
880

600

ITEM 2

INVERT CULVERT DETAIL

SWITCHING STATION PLAN VIEW

40 x 40 CHAMFER
BOTH ENDS

f

380

560

DRAINHOLE
? 100

2.5T
SWIFTLIFT
ANCHOR

4 OFF
®

2800

—|WAS PLASTIC. END

2.5T WAS 1.3T. END
SHEET FIBREGLASS

[SHEET RIBS ADDED.
JCUT OUT END SHEET
JAND NOTE 1 DELETED.

380

560

ITEM 1

M.P.S.

[ G.Ford

400

INVERT CULVERT DETAIL

PADMOUNT PLAN VIEW

1235

1160

1100

200,

—

™—_M12 FERRULES

100

M12 FERRULES
4 OFF-ITEM 1
2 OFF-ITEM 2

(INTERNAL) .

600
1050
1165

4 EACH END

)

7 T T
1 |

N 7]

INVERT CULVERT DETAIL

END VIEW

n
-
-

ITEM QTY]| DESCRIPTION

M12 S/STEEL BOLT
C/W WASHER

4 OFF

1160 30

REQ

35 MIN

70

600

1080

1220

END SHEET DETAIL
MATERIAL: RIGID FIBREGLASS - MIN 4mm
THICK WITH STRENGTHENING RIBS
QUANTITY: 2 OFF PER CULVERT

300

4 MIN

—f——————

=

[ This drawing and e copyngn
o roperty of

PADMOUNT

ORIGINAL
SCALE

SWITCHING
STATION

Loegy |
APPROVED

CHowat

.' %% $ Endeavour

Y PM SUB INVERT CULVERT

FTG INST| 076665

REFERENCE DRAWINGS

Energy

. oo’ DO NOT SCALE

DIMENSIONS IN MILLIMETRES

AUTHORISED

DBBrWten/CH

APPROX. MASS:

2280kg

DRAWN | TAB

720kg

STOCK CODE:

YT10165

DATE  |28/10/9¢

1554336

D.JZ

11 & 22kV PADMOUNT & SWITCHING STATION
INVERT CULVERT
CONSTRUCTION DETAILS

A4

75027

REMARKS

1 OF 1

JJ 4 | 5

SHEET No.
6




1

AMENDMENTS

CRT
31-10-95|
950179

A ORIGINAL
CRT

cH

HV SWTCH

ISSUE
J R No. 940199
DR’ CE
B DAT
JR No
ADDED TO TITLE.
MNSS 50,

DETAIL B

30/0.25mm?

/_ SILICON RUBBER WIRE

CABLE TIE SELF LOCKING
VOCAB No ST16404

CABLE PVC SD 7/0.67

VOCAB No SC19322
BETWEEN THERMOSTAT
AND LV FUSE

SECTION A—A

__¢___¢__

& — %+ 1

N
A4

o

5

WARNING LABEL
(WHEN REQUIRED)

RED VOCAB No SZ13186
BLACK VOCAB No SZ13127
GREEN VOCAB No SZ13151

IN 25mm CORRUGATED CONDUIT

ALTERNATIVE MOUNTING ARRANGEMENT

WITH STANDOFF INSULATORS
REFER NOTE 1

KRONE SWITCHGEAR
SUPPORT FRAME

|
|
|
|
|
|
| REFER NOTE 1
| 1. WHEN SWITCHGEAR IS LOCATED IN AN AREA
I WITH SEPARATE EARTHING THE MOUNTING
l T BRACKET IS TO BE INSULATED FROM THE
' SUPPORT FRAME USING POST INSULATORS
: (ITEM 14) AND THE WARNING LABEL BE
L [Ee———— _— FIXED APPROXIMATELY WHERE SHOWN VIA
N IHI hd 2 SELF TAPPING SCREWS.
T
- 2. MINIMUM CLEARANCE BETWEEN MOUNTING
BRACKET AND UNSCREENED HV CABLE IS
TO BE 70mm.
350 NOM. — REFER NOTE 2 | A
| 3. THERMOSTAT IS TO BE SET AT 20 C.
80 ITM [VOCAB
NO | /DRG DESCRIPTION QTY | REFER
i 1_|078558 _ BRACKET HEATER AND THERMOSTAT MTG NOJE 2
———— WARNING 2 |SH10220 HEATER ANTI—CONDENSATION 50W 1=
of 3 |ST10708 JHERMOSTAT (SUNVIC TLM2453) 1 [NOTE[3
EARTH POTENTIAL RISE HAZARD 4 [NA SCREW STEEL PAN HD Z/P M4 X 16 LG 3 -
{  [ON THERMOSTAT, HEATER AND ol 5 [SS519816  $CREW S/STEEL HEX HD M6 X 20 LG =
-'—MOUN“NG BRACKET. 0 6 |SS19581 $HCREW S/STEEL HEX HD M12 X 25 LG 2 —
M
7 [NA WASHER STEEL FLAT RND Z/P 4 4 -
DO NOT TOUCH 8 |SWI1341 _WASHER S/STEEL FLAT RND 6 2| =
9 [SWIO159 WASHER S/STEEL FLAT RND 12 2] -
10 _|SWI1465 WASHER STEEL SPRING Z/P 6 1] =
11_|NA NUT STEEL HEX Z/P M4 2| -
WARN'NEC%EB::"] DETAIL 12 |SN12491 _NUT S/STEEL HEX M6 1] =
: 13 _|SN12564 NUT SPRING M12 UNISTRUT No P4010/M12__ 2| —
MATERIAL: GRAVOPLY — WHITE LETTERING
ON RED BACKGROUND. 14 _|SY10204 INSULATOR POST WITH M2 STUD 2 [ NOTE[1
)Thia drowing and the copyright.
o |EEEE o000
:-‘w':.“-‘h % g Endeavour REFERENCE DRAWINGS DRG. NO. THIS ISSUE PAGE NO
o | oo e °5e® Energy DO NOT SCALE s ol ISSUE DI 100
1:5 & 1:{ o DIMENSIONS IN MILUMETRES [ SUBSTATION DEVELOPMENT MGR_[21-04—s5|  IDENTIFICATION
DRAWN | i 11kV PADMOUNT SUB/HV SWITCH STATION supl_078559 |B THIS ISSUE
DATE | 21495 KRONE SWITCHGEAR SHEET No 1 _OF 1_SHEETS
o | o HEATER & THERMOSTAT MOUNTING DETAIL L || | "Scoen PAGE NO.

2 I

3 4

N%

I 5 I




1 2 3 4 N 5 6 7 8
NOTES
CUBICLE END = 1160 | 1. THIS DRAWING 7O BE USED IN CONJUNCTION WITH THE RELEVANT
L.V. CUBICLE SIDE = 335 -3 Endeavour Energy PADMOUNT SUBSTATION CUBICLE SPECIFICATION .
H.V. CUBICLE SIDE = 665 THE INTERNAL AND EXTERNAL CUBICLE FINISH IS ALSO DETAILED
IN THIS SPECIFICATION.
CUBICLE END = 580
e V. CUBICLE SIDE = 267 %% (9)s)() 2 TOLERANCE - UP TO AND INCLUDING 300 0
A HV. CUBICLE SIDE = 332 X OVER 300 £20 A
UNLESS OTHERWISE NOTED.
| L it .48 MIN -
100 - _ /, g 3. ALL UNSPECIFIED RADII TO BE R6 MIN.
\ @
. | / . < 4, ITEM 1 (FIBREGLASS DOOR SKIN) TO HAVE A MINIMUM WALL
[ 7 : N 7 A\ T THICKNESS OF 4.8mm (EXCLUDING GELCDAT).
| o
Il o0}
I 1 4 73 2) S. ITEMS SHOWN IN MATERIAL LIST ARE SUFFICIENT FOR 1 DOOR ON LY.
_| 80 \ L
| | \/ R 10 \ 6. BACKSET CASE (ITEM 8) TO BE SUPPLIED WITHOUT THUMB TURN.
=& TYP> i SUITABLE LOCK TYPES ARE: — LOCKWOOD TYPE 100 CASE
75 | WITH TYPE 213 DEAD BOLT ASSEMBLY OR LANE CAT. No. 606
| n||_ao ELECTRIC SC (372099).
I
\ ! ) p 7. DRILL 18 HOLES @4.85 (Noil DRILL) IN ITEM 1
! | \ (FIBREGLASS DOOR) TO SUIT ITEMS 2,4,5 & 6.
|
B CUBICLE END = 910 | 8. SUITABLE WASHER TO BE FITTED TO ITEM 1S (POP RIVED B
LV. CUBICLE SIDE = 440 ————»| ! ON INSIDE OF DOOR PRIOR TO FIXING RIVET IN PLACE.
| H.V. CUBICLE SIDE = 570 HEAD OF POP RIVET TO BE ON OUTSIDE OF DOOR.
| _
1 ~ + N N
om ! _ |
+1 |
~—
S8 ! |
—_— H m 1 | E—
[N \ _
Qs I
[}
[N !
5N | e _ 2 |
T ¢
[ZRZ] “ 1 DOOR CUBICLE I/ \u\?\\
I
Lo ! o5 STIFFENERS
_——— |_ =] fe—
I ! ™
C h | _ C
I
! |
1 1
| J
[l
| | | —
! _ p x g
g _ & # >
1 | 1
_ | NS A Y
= onll . e 1
_ | ﬁ\l aTYP) '
! Y @\ A
== == = == - Pl
R 25 i\l
, TYP) =i
D — -- -- g D
DOORWAY
OUTSIDE VIEW OF DOOR X |mmm%_rm-uax-x 70 70
FIBREGLASS T ' |~ B
1,
CANDOPY DOOR SHOWN IN DOORWAY INSIDE VIEW OF DOOR
ALL HIDDEN DETAILS OMITTED SCALE 15
DOORWAY OMITTED FOR CLARITY
— \ -
48 R 6
4 HOLES 24
o485 [ 32 . 65 ITM |VOCAB V f
21 3 HOLES NO | /DRG | DESCRIPTION QTY | REFER 7 - =
\I @2 35 15 1 [NA FIBREGLASS DOOR SKIN 1 |NOTE 12287 X
T | { T 2 [NA DOOR_LOWER SECURITY PLATE 2 | DRG 264889 @ /
/#. rmm_v I .m"%_. 1 3 |NA DOOR_SECURITY BRACKET 2 | DRG 264889 o b CUBICLE
I I3 T o“ [ | 4 [NA STEEL HANDLE GALV 1 [DETAIL 60° =N~ o
E I I <+ I &l L ——=] - 5 [NA RETAINING BRACKET LOCK — FIBREGLASS 1 _|DETAIL E
ol o | | o Y o I in] 6 |NA DOOR_LATCH STRIKER PLATE RETAINING BRACKET 1 |DRG 264889 48
gl ©® | f 0 I o HOLES R 8 2 7 [NA DOOR_LATCH STRIKER PLATE 1 |DRG 264889 n.v_ DETAIL 'B’
| | ! | & 8 [NA BACKSET CASE 1 [NOTE 6 L5 SCALE 12
S | + 4 -.". I 9 [NA LOCK _CYLINDER - YALE CSUPPLIED BY INTEGRAL) 1= 25
& ! ! ! ITEM 4 HANDLE DETAILS 10_|NA RETAINING PLATE STEEL BACKSET CASE 1 |DRG 264889 BN .
| HOLE SCALE 12 11_NA WASHER STEEL FLAT RND GALV 8 6 - DETAIL 'A
o HOLES @3 12_|NA WASHER STEEL SPRING Z/P 8 6 - TSCALE 12
] =5 13_|NA NUT_STEEL HEX HD GALV M8 6 - |
' 14_|NA SCREW _STEEL C'SUNK HD GALV M5 x 25 LG 3=
RS RS ITEM 5 DETAILS 15 _|NA POP RIVET AL DIA 4.8 (AD612) 18_|NOTE 8
SCALE 1.2
== Rs R—F Qe arasng wr the cooyrne STEELWORK DETAIL 264889
23 23 m be" e, repr ke, attrictes,| @) .. m Q FIBREGLASS CUBICLE ARRGT 264887
130 mrnmr @ @ © naeavour
" / e © REFERENCE DRAWINGS
F B M_ W_m nmmw__.,_m_. APPROVED ... m=¢‘Q< U_H_ Z_H_._. WOD_IW AUTHORISED F
(2]
P Y] I B N = I e G. Ford DIMENSIONS IN MILLIMETRES W. Isle
z|&a w sl 1S 5
|9 Ololgl IS
12 % _MNomH & RAWN |G. Ford SIZE 14 & 16 — PADMOUNT SUBSTATION MANAGER ASSET SERVICES  [13/08/2001
Z|o
= £l Om | FIBREGLASS CUBICLE
m mwmm4Rw . DATE  |13/08/2001 DOOR DETAILS } w 264890 B
AT
< w9
<< M NZR|S cwp |G Ford SHEET No 1 [OF 1 SHEETS
1 2 3 4 U/ 5 6 _ 7 _ 8



1 _ 2 3 4 N 5 6 7 1 s
NOTES
55— | 1210 | R 6 1. THIS DRAWING TO BE USED IN CONJUNCTION WITH THE RELEVANT
_ _ POL YURETHANE Endeavour Energy PADMOUNT SUBSTATION CUBICLE SPECIFICATION THE
: 2 STRENGTHING FOAM R 6 INTERNAL AND EXTERNAL CUBICLE FINISH IS ALSO DETAILED IN THIS
| | \I AREA | 32 u,..VI|_ / 2. TEw ] _mpmmmocymm CANOPY) TO HAVE A MINIMUM WALL THICKNESS OF
[} I -
' - 3:SE\\53§3§ R25 ! p =6 m.o I—R 3.2mm (EXCLUDING GELCOAT).
! “ nﬂm\t\:&t J > i D 3. ALL UNSPECIFIED RADII TO BE R6 MIN.
oM G | ! I RE I 16 \4 L4  —— 4. TOLERANCE — UP TO AND INCLUDING 300 +1.0
A " 1 25 ; _ OVER 300 +2.0 A
| - UNLESS OTHERWISE NOTED.
! q_ ! _4 R8 16 _I 5. FOR LOCATION & FIXING DETAILS OF DOOR LATCH STRIKER PLATE
' ' 20 RETAINING BRACKET & DOOR LOWER SECURITY PLATE & BRACKET REFER
! ! 8[—25— DOOR DETAIL DRAWING No 076842.
. . , . . 6. DRILL 12 HOLES 24.85 (No 11 DRILL) IN ITEM 1 (FIBREGLASS CUBICLE) TO
4] PART SECTION T-T TYPICAL DETAIL 'A' TYPICAL DETAIL 'B DETAIL 'C' SUIT ITEM 2 (ANCHOR PLATE).
TOP VIEW 7. SUITABLE WASHER TO BE FITTED TO ITEM 3 (POP RIVET) ON INSIDE OF
z CANOPY PRIOR TO FIXING RIVET IN PLACE. HEAD OF POP RIVET TO BE ON
— . Y T| OUTSIDE OF CANOPY. —
660210 ] R 25 R 25 8. ITEM 4 — REMOVABLE MULLION REQUIRED ON HV AND LV END
_umo 3309 73— |— —{}—45 75— 585 |— 45 |/
T -D! )
/)
W——— 1T ——— 1| \Ni% R6 rs
| | 7z
1
B 7 I—© B
DIM F
DIM A | H DIM B 75 90
—_— .
N _ DIM C #15 DIM E
_ 1.5
1 1
_ 9 HOLES _ M«' h:
— REFER NOTE 8 -
| I N N
_ as _ DM, D _.T-
| 8010
V| r \ PART SECTION V-V
[ T~—R 30 DIM F
1265418 — 2805 35— DIM G TYP>
+
C 1320212 C
LEFT SIDE VIEW FRONT VIEW RIGHT SIDE VIEW
DETAIL BEYOND 'Y-Y' OMITTED FOR CLARITY —_— -
R 25
ﬂuoum B DIM G — 35
A 1 c. —Q
— I 35
1 REFER NOTE 8 W
m s A n_;. 75 |
R 25 f —
—|1t+—50 20 80 M wm..V4
- POLYURETHANE ] \. — i J
FOAM 10mm THICK 63 | 5 5
2 SECTION Z-Z T . -
_ 800=% _
REFER NOTE 8 1320
D HOLE 1SMM DIA D
SECTION Y-Y CUBICLE HEIGHT DIMENSIONS
/[ SYMETRICAL ABOUT CENTRE LINE SIZE 14 SIZE 16
DIM A 1450 1600
1190 1250 800 1170 DIM B 1415 1565
DIM C 1230 1380
DIM D 630 730
DIM E 1253 1453
] DIM_F 1313 1413 -
65 l—10 796 CUBICLE_LENGTH DIMENSIONS
—— 40 — 10 HV END LV END
D \ / DIM G 900 770
1 1 DIM H 677 547
R 25 Rl s0 v 40— — 40— DIM J 520 390
H\B' _ \ ] / ITEM| VOCAB
502 [
o N 15 [0 180 l_l L NO | / DRG DESCRIPTION QrY REFER E
65 . . - _ 1 NA__|FIBREGLASS CANOPY 1_|NOTE 2
_ t _ 63 .@. —C)| &—] Vo> 2 NA__|FIBREGLASS ANCHOR PLATE 2 |-
32— R &5 3 NA__|POP RNVET AL DIA 4.8 (AD612) 12 |-
DIM J 930 —| l_l e 4 NA__ |FIBREGLASS MULLION 2 |-
5 NA__|CLAMPING STUD 10MM DIA 2 |-
73 DIM H 150 —] % — 7/ 6 NA__|MULLION CLAMP PLATE 2 |-
7 - - — |-
— DIM G \wmﬂa_. ‘D’ - FIBREGLASS CANOPY CONNECTION DETAIL ‘D’ - FIBREGLASS REMOVABLE MULLION 8 - 1= - —
SECTION W-W HOLE 15MM DIA DETAIL 'D'
_— ITEM 4- IV & LV END STEELWORK DETAILS 264889
O s arasing and the copyright DOOR DETAILS 264890
therin is the property of
e copied, repeoauced, datriosted, %, @ FIBREGLASS CUBICLE ARRGT 264887
ErREIite) @ e Endeavour
gormen of Erdesvour Eneray. . REFERENCE DRAWINGS
3 e b3 m AUTHORISED
L[ T, 3Lk zg s e | Og 6 0@ ENCIGY DO NOT SCALE F
= M L y %m _ ) mWP e %m_ _ mmm N NONE G. Ford DIMENSIONS IN MILLIMETRES W. Isley
17 - PR o) ~ el K
M m 4 O[3 mwwmwww Blelo mwwwmw IRAWN |G, Ford SIZE 14 & 16 PADMOUNT SUBSTATION MANAGER ASSET SERVICES  [10/08/2001
[=) = [=]
zO | BIZET2287 4 [ET</@e= FIBREGLASS CUBICLE
i J58lgl« 2z |ESISIE<T o DATE  |10/08/2001 264891 C
z =52, S%m 38wlm HV & LV COMPARTMENTS A3
P M Y-8%c3%E O =oE|a i G. Ford
asP3335= 222|= CHD - For SHEET No 1 OF 1 SHEETS
1 _ 2 3 4 N 5 6 _ 7 _ 8



1 2 3 _ 4 N 5 6 7 8
NOTES
1) CONCRETE TO HAVE MINIMUM COMPRESSIVE STRENGTH
TWO PIER CONSTRUCTION DETAIL OF S AFTER B DAYS MAKIO SLOUY o
2) UNISTRUT CHANNELS & THREADED INSERTS TO BE
POSITIONED LEVEL WITH SURFACE OF CONCRETE.
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AMENDMENTS NOTES
A ORIGINAL 1. EXCEPT AS NOTED IN THE RELEVANT EARTHING AND CONSTRUCTION
ISSUE STANDARDS ANY METAL FENCING BETWEEN THE AREA DEFINED BY A LINE
4000mm FROM THE FOOTING EXTREMITIES & THE EASEMENT BOUNDARY
"N |cor SHOULD BY CONSTRUCTED SO THAT THE POSTS INSULATE ADJACENT PANELS
E' (=3 FROM EACH OTHER & THE GROUND.
B ATE [24—10-14
A R No|—— 2. EXCEPT AS NOTED IN THE RELEVANT EARTHING AND CONSTRUCTION A
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AMENDMENTS NOTES
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