Stage 1 Electrical workshop practicals for advanced diploma courses

UEENEEEOO8B

Lay wiring/cabling and terminate accessories for extra-low voltage circuits

Practical Group (A) Approach to home wiring circuits

Practical (1)Approach to wiring circuits

Make the connection for the following circuits by using the given equipments.
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Equipments to use ( All equipments for this practical will be provided)T
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Practical (2)Approach to wiring circuits with energy supply meter connection

Make the connection for the following circuits by using the given equipments. (Above equipments
PLUS additional Power/Energy meter)
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Practical ( 3 ) Electrical Safety Testin

Approach to electrical safety testing & insulation resistance test by using megger

Use the following megger & test the insulation resistance of the electrical machines, supply, cables as

directed by teacher

Practical Group (B) Home Wiring Circuits

Practical (4) Open wiring circuit 1 on timber board

You have to do the following wiring. Wiring to be done as open wiring without conduit
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Lamp or luminaire
earth if required
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The teacher will provide the following timber board to fix the wiring circuits.

You need to purchase & bring the following tools & devices. If you are able to purchase & bring the
tools & wiring accessories, you will complete UEENEEEOO8 as well as achieve the competency in

UEENEEC002B Source and purchase material/parts for installation or service jobs

for 17908 students.
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(a)

Lamp holder

LoEsa C/m70

240v Gang switch
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Fig. 5.13 Singla-gang plastic mounting block, avadable in depths of
13 mvm, 18 mm and 37 mm 1 OUSTRILS

i

fig. 5.2(¢) Somo sel-topping scews  saviAY Casues

List of hand tools Cost Source

TOOL KIT WITH CASE 29 PIECE WITH TORCH $23.70 (Jay Car Electronics)
TD2066

Wire stripper $13.35 Jay Car Electronics
TH 1824

1000V , 7 pieces screw driver set $19.70 Jay Car Electronics
TD 2022

7 piece Hex Nut Driver set $19.95 Jay Car Electronics

TD 2339

Three cores main flex cable

Jay Car Electronics

WB 1562
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http://www.jaycar.com.au/productView.asp?ID=TD2066&CATID=29&form=CAT&SUBCATID=835

Practical (5) Conduit wiring circuit on timber board

You have to do the following wiring. Wiring to be done as enclosed wiring in conduit
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Two-screw connector - taped and
within 50 mm of swiich. Earthing
conductors taped together

Fig. 6.8 looping af switch using twin ond eorth coble
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Equipments

In addition to above tools & equipments, you need to purchase & bring the following additional
equipments & wiring accessories.
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ig. 5.20 PVC inspection-type elbow and fee GERARD INDUSTRIES

PVC Conduit

(@)

(c)

5.23 (a) One-way round PVC junction box; (b) Three-way square PVC jundtion box; (¢) Round PVC junction-box take-off plate; (d)
junction-box extension ring ~ GERARD INDUSIRIES
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Practical (6) Wiring circuit for socket outlet on timber board

Do the following circuits on timber board
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Equipments

In addition to above tools & equipments, you need to purchase & bring the following additional
equipments & wiring accessories.
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For an electrical contracting work for home electrical wiring for lighting & socket outlet power, the
followings are minimum required electrical wiring accessories. The students do not need to buy them
to complete the stage 1 electrical workshop. It is just for your information

Equipments Unit price Catalogue/
Supplier

http://www.sparkydirect.com.au/c/236039/1/conduit-

accessories.html

PVC Inspection Tee 20mm $1.59 Sparkydirect

PVC Inspection Tee 25mm $2.06 Sparkydirect

2Way 20mm Junction Box $1.30 Sparkydirect

3 Way 20mm Junction Box $1.45 Sparkydirect

4 Way 20mm Junction Box $1.45 Sparkydirect

1 Way 20mm Junction Box $1.60 Sparkydirect

20mm Solid Elbow $1.00 Sparkydirect

25mm Solid Elbow $1.10 Sparkydirect

Coupling plain pvc 20mm grey $0.53 Sparkydirect

Coupling plain pvc 25mm grey $0.64 Sparkydirect

MAINS WALL-MOUNT LIGHT SWITCHES $4.45 (Jay Car Electronics)
PS4055

CIV Insulation tester/ multimeter $ 174,95 (Jay Car Electronics)
DM 1493

TOOL KIT WITH CASE 29 PIECE WITH TORCH $23.70 (Jay Car Electronics)
TD2066

WIRE STRIPPER, CUTTER PLIERS $11.70 (Jay Car Electronics)
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http://www.sparkydirect.com.au/p/883585/inspection-tee-20mm-.html
http://www.sparkydirect.com.au/p/883586/inspection-tee-25mm-.html
http://www.sparkydirect.com.au/p/883391/4-way-20mm-junction-box-.html
http://www.sparkydirect.com.au/p/883379/1-way-20mm-junction-box-.html
http://www.sparkydirect.com.au/p/883557/25mm-solid-elbow-.html
http://www.sparkydirect.com.au/p/884539/coupling-plain-pvc-20mm-grey-.html
http://www.sparkydirect.com.au/p/884540/coupling-plain-pvc-25mm-grey-.html
http://www.jaycar.com.au/productView.asp?ID=PS4055&CATID=28&form=CAT&SUBCATID=494
http://www.jaycar.com.au/productView.asp?ID=TD2066&CATID=29&form=CAT&SUBCATID=835
http://www.jaycar.com.au/productView.asp?ID=TH1825&CATID=29&form=CAT&SUBCATID=365

TH1825

SINGLE 240V GPO $4.45 (Jay Car Electronics)
PS4040

MAINS WALL SWITCH DOUBLE $5.25 (Jay Car Electronics)
PS4057

Back,box,Gridswitch,aluminium,surface flush mount,1/2 module $4.91 (RS Electronics)
200-0664

Box,mount,Grid Plus,3-4 way,aluminium $5.57 (RS Electronics)
341-4086

MCB,B,std,16A,Starbreaker $12.20 (RS Electronics)
569-552

Conduit,flexible,Nylon,Adaptalok,20mmx10m $84.00 (RS Electronics)
599-881

Conduit,flexible,polypropolene,25mmx10m $54.50 (RS Electronics)
260-8606

Lampholder,batten,angled,white moulded,lamp activated,250V $7.05 (RS Electronics) 184-0001

Woodscrew Kit,countersunk,cross recess,single thread,steel,zinc $117.00 (RS Electronics)

plated,yellow passivated
493-4632

Metal Saddle $7.00 Clipsal
170HDGM

Three cores main flex cable $90.00 Jay Car Electronics
WB 1562

180 mm combination plier $15.70 Jay Car Electronics
TH1984

160mm side cutter $14.35 Jay Car Electronics
TH1985

Screw removing plier $23.70 Jay Car Electronics
TH 2330

1000V , 7 pieces screw driver set $19.70 Jay Car Electronics

TD 2022
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http://www.jaycar.com.au/productView.asp?ID=PS4040&CATID=28&form=CAT&SUBCATID=494
http://www.jaycar.com.au/productView.asp?ID=PS4057&CATID=28&form=CAT&SUBCATID=494
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=2000664
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=3414086
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=0569552
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=2608606
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=1840001
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=4934632
http://australia.rs-online.com/web/search/searchBrowseAction.html?method=getProduct&R=4934632

Mini bench vice $13.35 Jay Car Electronics
TH 1764

Stainless steel 6.5 inch cable shear $15.70 Jay Car Electronics
TH 1898

10 pieces spanner set $14.35 Jay Car Electronics
TH 1910

Wire stripper $13.35 Jay Car Electronics
TH 1824

Modular crimping tool $31.90 Jay Car Electronics
TH 1936

T type Tap Wrench $10.35 Jay Car Electronics
TD 2445

PC Drill Bits pack 10 pieces $14.70 Jay Car Electronics
TD 2400

7 piece Hex Nut Driver set $19.95 Jay Car Electronics
TD 2339

Hack saw (Wire cutter) $30

UEENEEEO33B Document occupational hazards and risks in electrical work

Practical Group (C) Home Wiring Circuits Testing ( Study electrical safe working)

Practical (7) Voltage , Current, Insulation Resistance testing

Perform Voltage , Current, Insulation Resistance testing as directed by teacher

Insulation resistance  Earth resistance Earth voltage ac voltage

5 ac current
TD B T Y
7)) =X EE /%5/

- ] 5&b ) étbo \<5 o c)'o\L
c 44 IR © O B ®

500 V/100 MQ O - 15/150/1500 0-~30Vac Ranges from Ranges from
or 250 V/50 M2 01to 520 V ac 0 109300 ac

T

1 Multifunctional field tester applications NILSEN INSTRUMENTS
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Practical (8) Insulation Resistance testing of Earth/ Neutral Link

Connect the given circuit by using the provided equipments.

A

Active and neutral conductors |
connﬁcted at point of
attachment or point of entry.
Connection must be removed N \
after test

(f—=—==ls

| I Cables connected

cop oo at the location for metering
| I and service equipment
I
|
(o e B |
)
L.

O Main switch and
circuit breakers ‘ON'
or fuse elements in place

MEN
disconnected

l OO0 00 000 l Neutral bar/link
Eanthbar [ O O O O OO000
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Test the insulation resistance as per following testing diagrams

Supply "OFF
MEN
disconnected
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e Clause 1,5.3)
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Practical (9) Advanced Installation Testing on switch board & appliances

Direct interconnection
betwean active conductors
of differant circuits
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UEENEEEO02B Dismantle, assemble and fabricate electrotechnology components

UEENEEEOO5B Fix and secure equipment

Practical Group (D) Disassembling & re-assembling the electrical equipments
Practical (10) Disassembling & re-assembling the electrical equipments for movable switch board
e Note the original connection of movable switch board
e Remove the connection
e Take out the equipments
e Reinstall and reconnect the wire

e Do the safety test
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Practical (11) Disassembling & re-assembling the 3 phase power socket

e Note the original connection

e Remove the connection

e Take out the equipments

e Reinstall and reconnect the wire

e Do the safety test
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Practical (12) Disassembling & re-assembling the power supply to AC/DC motor
e Note the original connection
e Remove the connection
e Take out the equipments
e Reinstall and reconnect the wire

e Do the safety test

Practical Group (E) Disassembling & re-assembling the measuring electrical equipments

Bring your own tools such as screw drivers (star/ flat, plier etc
Practical (13) Disassembling & re-assembling the measuring devices
e Note the original connection
e Remove the connection
e Take out the equipments
e Reinstall and reconnect the wire

e Do the safety test
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Practical (14) Voltage,Current Power Measuring devices connection

Connect the given circuits for voltage, current and power measurement

A | E—
W Ising

Practical (15) Resistors

Determine the resistance
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UEENEEEOO3B

Solve problems in extra-low voltage single path circuits

UEENEEEOO4B

Solve problems in multiple path d.c. circuits

F) DC Circuit Practicals (All equipments to be provided

Practical (16) DC Series circuit

Measure the volt

age & current in the branches of the given circuit

Practical (17) DC parallel circuit

arallel circuit

Measure the voltage & current in the branches of the given circuit
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Practical (18) DC series parallel circuit

Measure the voltage & current in the branches of the given circuit

A
Ising

A
Ising

"

( (V)
N
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Stage 1 Electrical Workshop Schedule

Practical Practical Week Week Week Week Week Week
Classification | Number

1-3 4-6 7-9 10-12 13-15 16-18
A 1.2,3 Group 1 Group 6 Group 5 Group 4 Group 3 Group 2
B 4,5,6 Group 2 Group 1 Group 6 Group 5 Group 4 Group 3
C 7,8,9 Group 3 Group 2 Group 1 Group 6 Group 5 Group 4
D 10,11,12 Group 4 Group 3 Group 2 Group 1 Group 6 Group 5
E 13,14,15 Group 5 Group 4 Group 3 Group 2 Group 1 Group 6
F 16,17,18 Group 6 Group 5 Group 4 Group 3 Group 2 Group 1

UEENEEEOO1B Apply OHS practices in the work place

Study the class lessons + Online notes OHS Workbook and do the following exercises. The test

question will be based on them
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UEENEEEOO7B

Use drawings, diagrams, schedules and manuals

Study the class lessons for drawing & draw and submit the following diagrams by hand drawing

(1)

Rotor regulator
must be in ‘start’
position belore
1he motor will start

K L M
(2)
L
4}3
L
3
A §
Rotor
resislance
ﬂi [‘ startes
Rotor
/| resistance IJ:‘ Motor
sianter -
&){b) Singlo-ting dingrom 6.1(c) Block chogram
Stortor b Fig, 8.0(a) nluv'mus"al g &1fa)

(3)

Rolor resistance starter (RRS)
1 2 3 4 5 Dy
T e o 1o{—1oo

+0-O + Rotor

H A
o S (Y
: B
L o O~ '_I_—gJ

Ky Start

Stop OL K '
RA' | pR: 3 5

O
9 10122 N
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Lines

Lig Lz~ L3
s R 1. 43 d5 I3 117
Closing coil = s
for contactor : """"""" \? tart
A2 2 T4 16 [14 [1s
1 3 |5 l 97 [ 95
={--=-- \b— - Stop/thermal overload tri
2 B 6 98 [ 96
U Qv (3W 97/98 for overload alarm
if required
Motor
(4)
o ’ N

m

| (Rear view)
Suppty Rs Rz R3 :
i Yo

(@)

. Switch and bridge
®) e internally connected

(5)

C: parallel-connected
| B: series-connected

—_— (o) S: series for starting,
S
2/

In parallel with lamp
when running

Fluorescent unit
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(6)

Lamp
Twin and earth Twin and earth
EN .’-: jﬁ ]&‘ > .r' —; NE
T ‘*
b1 Twin
Bridging
Switch
(7)
L
)
Twin and Twin and
earth earth
N\ C -\
A L— — A
’I L 7
N /) I, \ 01 /’ l' N
! ! ! /
1 'l ! ’l
E-~ i : g E

Two-screw connector — taped and
within 50 mm of switch. Earthing
conductors taped together
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(8)

Lamp or luminaire
earth if required

e s e e e e -
E N = N g Tonext
A — A outlet
"
o Joins made in junction box
b or luminaire
o
1 ? ’
b AR
I‘ |
1 )
| )
| |
i 51 e S/
iR e
| 1
' ]
| 1 Wall box
: | for switch
| |
| PR S ]
(9)
A s
N o® .
Luminaire
Al--
|
]
97T
' |
! '
vL B i ":
et (S =S it Bl -\'-'J L\"f- ---------- N
E : 1 L B : A
s s N\ (1 P aas 2 : I St A

To next outlet

A\

===t p====-}

‘J J Switch terminals

fig. 6.10 In this surface conduit system, actives are looped at the switch and neutrals or earths at the outlet or luminaire
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‘ N Luminaire
7 A
%‘l/;d earth

(see text)
X
P H
Ql H |
N_z3 (& Pk i ! N
E 7 i - l’ 'r 1 H
A { ’l X // 1 A
~ e H
m ( Twin and earth !
L L pe——
New feed
To switch
(10)
N E
o)
R 1 Outlet
1157
LA
N e e [ Bosee = N
Feed-in E ! H H -E Feed-out
A S : B A
Two-way L) Two-way
switch e / switch
Fig. 6.17 Connections for two-way swifching using the ‘looping-in" system with surface wiring in conduit
To outlet
NEA
"N: " Twin and earth
N Twin and earth %_] I_?f] JURGHENR Bios Twin and earth
G o j — N
E 4 7 / 7 1) E

o Wekg '

Two-way switches
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(11)

/

Intermediate

(12)

N A Luminaire

Twin and earth Twin and earth

Two-way switch Intermediate switches Two-way switch

Fig. 6.22 Multiposition conirol of a luminaire, using single-core, two-core, and twin and earth cable. Connection of ‘strap wires’ fo intermedial
switches depends on the internal bridging pasitions of swilches used

A—0o ot

A

N N
Forward Reverse

Intermediate switch reverses supply to starting winding to reverse direction of motor
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(13)

Loop Neimal
Load 1 )
Aclive Active Common 101 Active Existiog
= Lo Nautral NO 1 8 toad
& Existing | New 0 Switch NR 35
| ﬁ Io?d Io;d ®Loop NG S0
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= R Existing cables Existing cables 2-way switch
Switch
Neutral Switch controls load 1 Commaon
2 1 ]
Switch controls load 2
1 2 Existing 1-way switch
Fig. 6.24(b) Connections ond wiring diogram for swilch Fig. 6.25 (onversion of existing ane-way swikh 10 Mo-way
mulfiplior  GERARD INOUSTRES opplication using switch mulliphier — GIRARD INDUSTRIES
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(15)

Distribution
board
AEN
o - AL
JH 1
A\ \ YAl
- \
N, N\
o o 8
\ [/ ——
VBAVs A
WA \
g\ 7 \B (=]
23 ° o
‘—\\ A\
s\
8 o /
5 g 2 (=]
Single point on a [0} 78
branch circuit o 0
A/
/ VALY
P kL YV
AR T Single point on a
° @ o @ branch circuit
=
7N LAY
@ O
(16)
Star-delta siarter power circuit
B Tt S — S———— — L e S el Sy iy el ) b ]
- et 2 T T, o . ol
£=N —o 1 2 e : A'c : i \\
/ \ | | Lo/'( ¥ e | Bz | /
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|
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: 2A3 1A3 = ‘\ = ]
Sactive condusion: = T T T e e e ey - ————— e -
from swilchboard
to starnter 6 conductors from
starter to motor

Note: Control circult not shown
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(17)
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Wall tie Plaster

Z /
Cavity /

Sub-fioor
vent
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Concrete 1 -
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Sz
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Pl
=
- \
Concrete
footing 1z unit piers
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(18)
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|
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Outar beick—__ |- \\t—— =
ey [ Si=
E- = t(’:afm:luu placed R
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}—. _—
Flashing ~— =211 w
— Bep
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\ Watarproof membrane
\ sealed around conduil

Concrete gab
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(19)

38 x 25 battens for tiling
100 x 50 rafters at 450 centres

100 x 50 cedling joists
at 450 centres

© 10 m.s. bolt
100 x 50 top plate
Birdwire bellcast

| W P
x38¢c 50 x 25 tilling batten
'4; batten ! .
Plasterboard ceiling ~4— Aluminium gutter
Cormice N ~4— 180 x 25 fascia
Window camice
A | head | iye reinforced
as raquired
Fibrous cemant
10 eaves lining with
ventiation as
required
Sill block
§ Skirting
~N
2
o
5 Sill
3 ight
Sill block -
15 wall plaster !
190 x 190 x 380 hollow
concrate block >
r— Approved bondwire
§ reinforcement overy
third course
75 x 25 skirting
Vinyl floor tites .
50 coment l Horizontal damp-proofing course (DPC)
YvYy scroed Poiythene membrane
g tucked into block
0 g joint beneath DPC
Brick height §
diagram — Concrate brick on
end 10 protect

Mash reinforcement

expased section of
polylhene mambrans

50 sand bed

L Potylhene waterproofing membrane

SECTION

Note: Foundation suitable for
retained sand or gravel; for other
solls not subjec! to significant
mavement or affected by climatic
changes, overall footing size
should be 300 x 300 for 100
timber-framed walls

Version | Stage 1 Electrical Workshop Practicals for Advanced Diploma Classes

146



(20)

Z

e
41 -
< -
o | / ‘0.7 f
Mgy D "
‘\{ 3o a's: hmned.cg:)r' knots
Max{néum of 3 holes N / gl"mcteu?mmt)ere
per 1.8 m span / specilication (see
1 1EW min. A5 1664) ‘
/ Stud
, C
Width W 10
A
™ Depth D
Brased o;_a AS 1684: $0.msx
e 12 W min el '
~
__{— For maximum notching
" | see Clause 4.3.3.1 of

All dimensions in mm
Not to scale

(21)

Electrical layout yg
A1

Version | Stage 1 Electrical Workshop Practicals for Advanced Diploma Classes

147



(22)

Notes

1.Thnsdwwingbtobeteadlnoon
fication and DWG nos. FB476, FB477, Cﬂ?:nd B8121,
w!thPO:onwalad}m ghlswilches 1100 above

3. Bs:;sponslon fan, see DRG F8478.

Fig. 6,40 Hectrical plon for a small canteen 15t CoMMISSION, Nsw

(23)

Galvanised 071 bolt Thm-pin fan outlet
for support of fan

Fan suspensi
be cut to suit rake of
Unistrut rod ——— root
suspension similar to
existing
P 1000 unistrut
between sida walls.
Standard grey paint
finish

Cellhg l:n as

— 3300 above FFL———»
3300 above FFL|
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| © 38 mm drop to basement &
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13 870 (276" 39" ;
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I Q\_Qoﬁ" I il | : © 38 mm
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l '
l | andbranch toentyy ———H——— I \
. 1 !
| | l ! = 1800 Litre supply tank
I Sun | | il 5 5 o
& —_—— +—— Pumps
| 1.190'1“"“/“ [ H | |
W | | j |
| | Existing basement walls ': 4 :
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—— Sewer mains
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DWG no. 1 c Inspection chambar
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distribution board
e e e e e e (ISUHDUNOR DOAR

Existing general busbar in distribution board

X% X K & K & &
15 \15 \15 \15 \15 \15 \15 \15 \15 \15\15 \15 \15 \15 \15 15\1)5 \1)5

l Existing Existing
| —_—}+—— |,RCD r:wafn control
Neutral lcontro air Emergency stop
ink isti ip Ccircuit Remote emergency
| " Exlsér:g:'ihum P preake reset button stop buttons
| Y N
| | Y 7 I
, E Normal(trip E E—\% EA% -
I Alarm
1 switch
N New
l “ 1 ] relay
| —EA 0 A == Emergency stop
| / EE @ indicating light
—1_~ RCD test 1
| Toroid button Existing
| 3 indicating
I light
| =
RCD-protected
I neutra} fink Existing RCD-protected busbar in distribution board
l 2
= o
| &
©
<+
| g% o o O
| 2= o| ~| a| of = w| ©| ~| @ @ & © o
X! W0 ©w ™~ w0 o - - = - g — - | a c a
I wao ol ol alaol ol al al al al ol al al al & @ h D

SN S S S o QU —— S Ot S Nty S S S S S S S ) R S | |

Fig. 6.44 Single-line diagram of additions fo o distibution board ~ Tare coMMIsSION, Nsw
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