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SUDR -STATION

22.18

Esti\m’zvﬂo. 8: 4 -
timate the cost of a pole mounted sub-station of capacity 5
site. Alsom

The H.T. line is available about 50 metres from the prOPOSCd
sub-station.

Solution. The connection diagram for pole mounted
Schedule of Material }vith Cost

sub-station is shown in figure 22.15.

ELECTRICAL DESIGN ESTIMATING AND COSTING

kVA transformer of ratin g 11/0.4 kV.
ake a neat sketch of the pole mounted

S. Description of Material K Quantity it AmBICE Hemanks
No.
1. | Material for H.T. connection with main line :
(@) M.S. channel 10 cm X 5 cm X 1.5.mts 1 No. 80-00 each 80-00
() HT. 11 kV disc insulators with fittings 3 Nos. | 75-00 each 225-00
(¢) 11 kV pin type insulators with pins 2 Nos. 45-00 each 90-00
(d) Stay sets complete 2 Nos. | 310-00 each 620-00
(¢) Concreting of existing line 1 No. 120-00 each 120-00
(f) Earth wire clamp 1 No. 25-00 each 25-00
(g) Tee clamp for M.S. channel ‘ 1 No. 20-00 each 20-00
(k) Binding wire (aluminium) 500 gms. 60-00 kg 30-00
2. | Conductor ACSR gopher 6/1%2.36 mm diameter : length
50 x 3 = 150 mts sag allowed 1% = 1.5 mt. Total length 151.5 mts 60-00 kg 960-00
of conductor required ' or 16 kg |.
3. | Galvanised steel wire of 8 SWG = 50.5 mts or 6 kg 6 'kg. 25-00 kg. 150-00
4. | R.S. joist 175 mm x 100 mm x 10 mts long 2 Nos. | 800-00 each | 1600-00
5. | Fittings on H.T. double pole structure for pole mounted
sub-station . -
(i) Stone pad 2 Nos. 14-00 each 28-00
(i) Sub-station plate 1 No. 12-00 each 12-00
(i) M.S. channel 100 mm X 50 mm X 8 mm X 2.65 :
mis long 1 No. |100-00 each |  100-00
(iv) Eye bolt 3 Nos. 25-00 kg. 25-00
(v) Dropper angle iron 75 mm X 75 mm x 8 mm X 2
mts long 1 No. | 80-00 each 80-00
(vi) Stay complete , 2 Nos. |310-00 each |  620-00
(vii) 11 kV disc insulators with fittings 3 Nos. 75-00 each 225-00
(viif) 11 kV pin type insualtors with pins 3 Nos. 40-00 each 120-00
(ix) Binding wire 500 gms 500 gms 60-00 kg 30-00
(J_r) Number plate with clamp 1 No. 12-00 each 12-00
(xi) Danger plate with clamp 1 No. 12-00 each 12-00
(xii) Barbed wire 5 kg. 25-00 kg 125-00
(xiif) Earthing complete 1 set 1300-00 set 1300-00
(xiv) Jumper wire for Jumpering 1.1 kg 11 mts 60-00 kg 66-00
(xv) Nuts and bolts of sizes as required 18 Nos. 30-00 kg 90-00
(xvi) Concreting of poles 2 Nos. 120-00 each 240-00
(wii) T.P.M.O. switch : 1 No. 1400 each 1400-00
(xviii) Painting of poles and other attachements 2 litres 80-00 Lt 160-00
el
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22.20 ELECTRICAL DESIGN ESTIMATING AND COSTING
S. Description of Material Quantity Rate Amount Remarks
No. : ,
(xix) Fuse set 1 set 125-00 set 125-00
(xx) Fabrication of some parts such as clamps etc. L.S. 200-00 L.S. o zxgg
6. | Transformer 50 kVA 11/0.4 kV 1 No. 42000 each yOUO-
7. | TPICN (Triple pole Iron Clad and Neutral) main switch :
100 amp(:rc‘s) m‘t)i?\g 1 No. | 500-00 each 500-00
8. | Earthing for transformer 1 No. 1300-00 set | 1300-00
9. | Lightning arresters one set of three one set [1200-00 each| 1200-00
10. | Cartage of material from store to site LS. 250-00 L.S. 250-00
11. | Labour charges @ 3500-00/ — 3500-00 L.S.| 3500-00
12. | Contingencies on cartage and labour charges —_ —_ 120-00
Total Rs,  57760/-
11% overhead and supervision charges Rs. 6353/-
Grand total estimated cost Rs. 64113-00
Say Rs. 64120-00

Estimgte No. 9 :
Prepare an estimate for erecting a 500 kVA 11/0.4 kV sub-station by installing an outdoor type
transformer. The H.T. line is available just outside the sub-station premises.

Solution. The connection diagram for the out-door sub-station is shown in figure. Assuming that the
11 KV line (existing) is 25 metres away from the sub-station.

Schedule of Material required for 11/0.4 kV outdoor sub-station.

S. Description of Material Quantity
No.
1. | H.T. connection with main line
() M.S. channel 100 x 50 mm x 1.5 mt long 1 No.
(@) H.T. 11 kV disc insulators with fittings 3 Nos.
(iid) Pin type insulator with pin for 11 kV 2 Nos.
(iv) Pole stay complete with fittings 2 Nos.
(v) Concreting of existing pole 1 No.
(vi) Earth wire clamp for holding earth wire with pole 1 No.
(vii) Tee clamp for M.S, channel 1 No.
(viii) Binding wire of aluminium 500 gms.
2, Fittings for double pole structure
(9 Stone pad for placing below the pole while erecting pole 2 Nos.
(if) Fuse set complete (of the proper rating) 1 set
‘ (iii) Lightning arrestors 3 Nos.
(iv) M.S, channel 10 cm X S cm X 8 mm X 2.65 mt long 1 No.
(v) Eye bolt 3 Nos.
(vi) Dropper angle iron 75 cm X 75 cm X 8 mm X 2 mt long 1 No..
(vii) Stay complete with attachements 2 Nos.
(viii) 11 kV disc insulators with fittings 3 Nos.
(ix) Pin type insulators of 11 kV rating 3 Nos.
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22.22 ELECTRICAL DESIGN ESTIMATING AND COSTING
S. Description of Material Quantity
No. ‘
(x) Binding wire 500 gms 500 gms
(xi) Danger plate with clamp and fittings 1 No.
(xii) Barbed wire 5 kg.
(xiif) Earthing set complete 1 No.
(xiv) Jumpering 11 mts
(xv) Nuts and bolts of various sizes 18 Nos.
(xvi) Fabrication of some parts LS.
(xvii) Concreting of poles 2 Nos.
(xviii) Triple pole, mechanically operated switch 1 No.
(xix) Painting of poles i.e. paint required 2 litres
(xx) Number plate with clamp ' 1 No.
3. | R.S. Joist 10 metres long 17.5 cm X 10 cm 2 Nos.
4. | ACSR conductor wesel size 6/1/2.59 mm length 25 x 3 = 75 metres from existing line to H
type poles 75 mts
5. | Galvanised steel earth wire for H.T- line 25 mts or 2.5 kg 25 kg.
6. | Plinth for transformer and L.T. OCB As reqd.
7. | Transformer 500 kVa 11/0.4 kV delta/star connected 1 No.
8. | Earthing sets complete (Plate Earthing) 2 Nos.
9. | LT, OCB, 800 amperes, complete with ammeter and voltmeter, kWh meter, C.T.’s and metering 1 No.
10. | VIR cable, 11000 volts rating L o 40 mts
11. | Copper lugs 800 amperes 8 Nos.
12. | L.T. Cubical for OCB-of size 125 m X 125 m X 2 m. 1 No.
13. | Miscellaneous items such as kerosene oil, empire tape, solder, aluminium, aluminium flux, cotton
waste : L.S.
14. | N.L. (Neutral Link made of copper) ' L.S.
15.- | Pole fencing with gate LS.
16. | Transport of material from store to work site LS
17. | Labour charges . L.S.
18. | Contingencies at the rate of 3% of item 16, 17.

Estima@i{ 10 :
- Estimate the cost of indoor type 11/0.4 kV sub-station to be erected in city. The capacity of sub-station
is 1000 kVA and the maximum demand is 800 kVA which have to be distributed in four circuits.

' .So‘lution. The electrical connection for the sub-station is shown in Fig. 22.16. There are four distribution
circuits in the sub-station, and each may be assumed to be rated at 200 kVA.

Assume that the existing H.T. line from where connection to the transformer are to be given, is just
close to the sub-station.

(1) The size of L.t." Unit box and cable for each 200 kVA, LT distribution circuit :
Maximum load = 200 kVA

Line voltage = 400 volts

Current required = % = 288 amperes

QR
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ESTIMATES FOR L.T. LINE, SUB-STATION AND SERVICE CONNECTION FOR POWER
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2224 ELECTRICAL DESIGN ESTIMATING AND COSTING

Therefore 300 ampere unit box, three phase with neutral wil! be provided on cac? circuit. The size
4 core cable 185 mm will be selected from unit boxes to terminal test block on pole.

(2) The size of H.T. cable for 100 kVA transformer.

Line voltage = 11000 volts

Therefore current required on primary side of the transformer
_ 1000 x 1000

= X 11000 - 52.4 amperes
So, the size of 11 kV 3 core H.T. cable 25 mm will be provided from single pole to transformer,
(3) The size of VIR required from transformer to OCB. .
The size of VIR cable single core 625 mm will be provided as the load on secondary side of transformer
is 1440 amperes.
Schedule of material with cost for 11/0.4 kV, 1000 kVA Indoor Sub-station

S. Description of Material ' Quantity Rate Amount Remarks
No. :

1. | Swtich gear room 6 mt X 6 mt . — L.S. 35000-00
2. | Fittings for existing terminal pole
(1) M.s. channel cross arm 100 mm % 50 mm X 1.5

mts long o 1 No.
(@) 11 kV disc insulators with fittings 3 Nos.
(iir) Stay complete : .2 Nos.
(v) H.T. outdoor cable box complete with compound,
mounting plate and jointing material 1 No. .
(v) G.I pipe 75 mm diameter 3 mts. .
(vi) Cable clamps 1 No.
(vii) G.L pipe clamps for holding the pipe 2 Nos.
(viii) Barbed wire for anticlimbing 2 kg.
(ix) Concreting of existing pole . 1 No.
3. | 11kV, H.T. cable, 3 core 2.5 mm dia., from poleto 11k.V. 30 mts
4. | Laying of cable 14 mts
5. [ 11 kV Panel consisting of T.P.M.O. and metering
arrangement etc. _ 1 No.
6. | Transformer 11/0.4 kV, 1000 kVA delta/star, 50
cycles/second _
7. | Right angle cable box to be fitted in 11 kV panel with
compound material : 1 No.
8. | Cable VIR 625 mm double leads for connections in panel
board etc. ‘ 80 mts,
9. | Copper lugs 1000 amps for connections in panal etc, 28 Nos,
10. | Jointing material for lungs - L.S.

11. | L.T.,OCB, 1600 amps, complete with ammeter, voltmeter,
energy meter with maximum demand meter, CT's, P.T.'s
3 NOS, operated trip coils and under voltage release etc, 1 No,

12. | Earthing of transformer and L.T. OCB (G.1. pipe earthing) 3 Nos.
13. | L.T. Unit box, 300 amperes, 660 volts grade 4 Nos.
14. | L.T., Terminal Test Block (T.T.B.) on outgoing panel 4 Nos.
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ESTIMATES FOR L.T. LINE, SUB-STATION AND SERVICE CONNECTION FOR POWER 22.25

b Description of Material . Quantity Rate Amount Remarks
o.

15. | Wiring in sub-station for light and fan including one single

phase energy meter, 50 c/s, 2.5 amps L.S.
16. | Ceiling fan for sub-station _ 1 No.
17. | Miscellaneous expenses such as empire tape, kerosene oil, .

solder aluminium, cotton waste, nuts and bolts etc. L.S.
18. | Labour charges for the above work L.S.
19. | Cartage charges from store to site L.S.

20. | Contingencies 3% on Labour and cartage

; Total Rs.
11% overhead and supervision charges Rs.
- Grand Total estimated cost Rs.
or Say Rs.
Note : The rates of various items have not been given in this estimate.

Take this exercise as a project work. The students are advised to go'to nearest sub-station, study the
transformer parts thoroughly and prepare the estimate.

EsnmaVc/ 11:
: A 15 kVA, 3 phase transformer is to be installed gwmg supply to a rural tubewell for the consumer.
The transformer is placed on a structure fabricated by use of two poles on which the 11 kV lines also terminate
and the substation is required to be pole mounted type. Make a neat sketch of the same and prepare a material
schedule required for the work. The cost of service connection may be mentioned after going through the
market for the material cost. Prepare the list of material with full specification of each item.

Solution. Assumptions

(i) The existing line is 200 metres from proposed tubewell. .

(ii) The load of consumer is 10 H.P. '

(iii) The cable service will be provided from double pole structure (pole mounted sub-station) to
consumer’s premises.

(iv) The approximate length between transformer and consumer’s premises is 10 metres in all.
(v) R.S. joist will be provided for single and double pole structure.
Calculation of current. Current to be supplied by secondary side of transformer
_ 15 x 1000 W

=22 Amps. |
V3 x 400 i
Existing Transformer
11kV line 15kVA 11/0.4kVv
100mt o 100mt . Proposed
-----1-. —————— -® consumer
Omt premises -
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22.26 ELECTRICAL DESIGN ESTIMATING AND COSTING'
Schedule of Material for 200 mts 11 kV Line
S. Description of Material with Full Specifications Quantity
No. —
1. | H.T. connection with main line : L No
" | (@ M.S. channel 10 cm % 5 cm x 1.5 m long 3 Nos.
(b) H.T. 11 kV disc insulators with fittings -
= g e 2 Nos.
(c) 11 kV pin insulators with pins
(d) Stay complete (with stay wire, clamps, stay bow, stay rod etc.) 2 Nos.
(¢) Earth wire clamp complete with nuts and bolts 1 No.
() Tee clamp for M.S. channel with nuts and bolts 1 No.
(g) Binding wire of aluminium for jumpering ] | 1 kg.
2. | RS. joist 10 metres long (one for single pole and 2 for double poles 175 mm X 100 mm 3 Nos.
3. | Double pole structure for transformer
(a) Stone pad 2 Nos.
(b) Sub-station plate 1 No.
(c) Mild steel clamps 2 Pairs
(d) M.S. channel 100 mm X 50 mm X 8 mm X 2.75 m long 3 Nos.
(e) Eye bolts ) 3 Nos.
() Dropper angle iron 75 mm X 75 mm X 8 mm X 2 m long 1 No.
(g) Stay complete 2 Nos.
(h) 11 kV disc insulators with fittings 3 Nos.
(® 11 kV pin insulators with pins , 3 Nos.
() Binding wire 500 gms
(k) No. plate with clamp and danger plate with clamp 1 each
(/) Barbed wire 5 kg.
(m) Earthing complete 1 No.
(m) Jumpering 11 mts.
(n) Nuts and bolts 12 mm dia. 25 mm long 12 mm dia. 50 mm long 16+2=18 Nos.
(o) TPMO (Triple pole mechanically operated) switch 1 No.
(p) Fuse set 1 set.
() Fabrication, pointing, concreting As required
4. | Fitting on straight line :
1. Cross arm of angle iron 1 No.
2. 11 kV pin insulators with pins 3 Nos.
3. Clamp for R.S. joist 1 No.
4. Earth wire clamp, danger plate, No. plate with clamps 1 each
5. Barbed wire . 2 kg.
6. Stone pad = one, Barbed wire = 2 kg, Binding wire As reqd.
5. | ACSR conductor 6/1/2.19 mm dia. = 200 x 3 + 1% (sag). 606 mts.
6. | Galvanised steel earth wire 7/16 = 200 x 1 + 1% sag 201 mts or 22 kg.
7. | Cable VIR from transformer to LC.T.P. switch 6 mm 660 V grade 12 mts.
8. | ICTP switch, flat rag bolt, energy meter box, kWh meter 3¢ 4 wire, 20 amp, kit kat fuse unit
for light, single phase ‘ 1 each
9. | Cable 6 mm 3.5 core 660 V grade 10 mts.
10. | Kit kat 30 amps, 500 V grade 3 Nos.
11. | Rag bolts for meter box 4 Nos.
12. | Lightning arrester 1 set of 3
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