DESIGN ANALYSIS

CIRCUIT NO. -1

16 - 18W. FLOURESCENT LAMP
1 -12W. PEN LIGHT

1=300 VA /230 V
AMPACITY =1.31x1.25 =164 A

USE : 2-2.0mm? THHN CU WIRE
IN 20mm? @ uPVC CONDUIT;
15 A 2POLE CIRCUIT BREAKER

CIRCUIT NO. - 2

7-18W. FLOURESCENT LAMP

6 - 12W. PEN LIGHT

2 - 5W. PEN LIGHT

4 - 25W CEILING EXHAUST FAN
I=308VA/230V =1.34AMP.
AMPACITY =1.34x1.25 =167 A

USE : 2-2.0mm? THHN CU WIRE
IN 20mm? @ uPVC CONDUIT;
15 A 2POLE CIRCUIT BREAKER

CIRCUIT NO. -3

10 - 18W. FLOURESCENT LAMP

6 - 12W. PEN LIGHT

2 - 5W. PEN LIGHT

3 - 25W CEILING EXHAUST FAN
1=337VA/230V =1.47AMP.
AMPACITY =1.47x1.25 =183 A

USE : 2-2.0mm? THHN CU WIRE
IN 20mm? @ uPVC CONDUIT;
15 A 2POLE CIRCUIT BREAKER

SHORT CIRCUIT CALCULATION

EXISTING TRANSFORMER , 100KVA / 230V, 1PHASE, % Z = 1.6%
SHORT CIRCUIT CURRENT CALCULATION ( PER UNIT METHOD )

SYSTEM DIAGRAM:

100 MVA

TRANSFORMER
100 KVA, 230V, 160%

22mm” ( L =30m. )

mMcB

-

UTILITY SHORT CIRCUIT AVAILABLE , 100MVA

USE: 100KVA BASE

Compute PU value of Utility source ( pu Zs )

Pu Zs = KVA base / Utility SC KVA = 100/ 100,000 = 0.01 pu
Compute PU for Transformer , ( pu Zt)

Pu Zt = Impedence in percent/ 100 = 1.6/ 100 = .016 pu

=1.31 AMP.

CIRCUIT NO. - 4

16 - 18W. FLOURESCENT LAMP

2 -12W. PEN LIGHT

4 - 5W PEN LIGHT

1 - 100W DECORATIVE LIGHT
1=432VA 230V =1.88 AMP.
AMPACITY =1.88x1.25 =235 A

USE : 2-2.0mm? THHN CU WIRE
IN 20mm? @ uPVC CONDUIT;
15 A 2POLE CIRCUIT BREAKER

CIRCUIT NO. -5

11-DUPLEX CONVENIENCE OUTLET

AT 180 VA /| OUTLET
I=1980 VA /230 V
AMPACITY = 8.61 x 1.25

USE : 2-3.5mm?* THHN CU WIRE

IN 20mm? @ uPVC CONDUIT,

20 A 2POLE CIRCUIT BREAKER
1-2.0 mm* TW. CU. GRND WIRE

=8.61 Amp.
=10.76 A

CIRCUIT NO. -6
13-DUPLEX CONVENIENCE OUTLET
AT 180 VA / OUTLET
I'=2340 VA / 230 V =10.17 Amp.

AMPACITY =10.17 x1.25 =1272A

USE : 2-3.5mm? THHN CU WIRE

IN 20mm? @ uPVC CONDUIT,

20 A 2POLE CIRCUIT BREAKER
1-2.0 mm? TW. CU. GRND WIRE

Compute value of feeder line

For 1 - Set 0f 2 x 22 mm sq. ( PVC Conduit ) L = 30m.

from PEC Table 9.1.1.9
Xl=0.051 R= .49

Z=sqrt(.051x0.51+.49x.49)x30/(305)=.048
Convert cable impedance from ohm to "pu"

pu Z = ohm impedance x KVA base / ( K\Vsquare x 1000 )
=.048 x 100 /( .230 x .230 x 1000 ) = .09

@fault"a”

SINGEL LINE DIAGRAM

100 MVA

TRANSFORMER

McB

100 KVA, 230V, 160%

22mm* { L =30m. )

CIRCUIT NO. -7
12-DUPLEX CONVENIENCE OUTLET

TOTAL CONNECTED LOAD:

AT 180 VA / OUTLET | total=165.21 AMPERES
I=2160 VA/230V =19.39 Amp. @ 80% DEMAND FACTOR
AMPACITY =9.39x1.25 =11.74A 1=08(165.21) = 13217 A

USE : 2-3.5mm? THHN CU WIRE

IN 20mm? @ uPVC CONDUIT;

20 A 2POLE CIRCUIT BREAKER
1-2.0 mm? TW. CU. GRND WIRE

USE : 2-22mm? THW CU WIRE
IN 45mm? @ uPVC CONDUIT,
1- 5.5mm? TW. CU. GRND WIRE

MAIN PROTECTION:
200 At 2POLE, 250V BOLT - ON TYPE

ACB W/ MINIMUM OF 8 KAIC
CIRCUIT NO. -8
15-DUPLEX CONVENIENCE OUTLET
AT 180 VA / OUTLET
1=2700 VA /230 V =11.74 Amp.

AMPACITY =11.74 x1.25 =1467A

USE : 2-3.5mm? THHN CU WIRE

IN 20mm? @ uPVC CONDUIT;

20 A 2POLE CIRCUIT BREAKER
1-2.0 mm? TW. CU. GRND WIRE

TYPICAL CIRCUIT NO. - 9 to CIRCUIT NO. 20

1-SPARE AT 2500 VA / QUTLET
I=2500 VA /230V =10.87 Amp.
AMPACITY = 10.87 x1.25 =13.59A

USE : 2-3.5mm? THHN CU WIRE

IN 20mm? @ uPVC CONDUIT,

30 A 2POLE CIRCUIT BREAKER
1-2.0 mm? TW. CU. GRND WIRE

IMPEDANCE DIAGRAM

e

2wl = 09

SIMPLIFIED DIAGRAM

A

Isc = E x base Va

Z baseV

_1.0 100,000 _
Isc=307 %230 v 2083

VOLTAGE DROP CALCULATION

Voltage Drop (VD ) =1 (sqrt (R sq + Xl sq )

Where | = Line Current

R = Line AC Resistance , Ohms
X = Line reactance @ 60Hz, Ohms

100 MVA

TRANSFORMER
100 KVA, 230V, 160%

22mim® (L = 30m. )

mcB

% VD= 696%

@MCB

Length - 30 mtrs. Size of wire - 2 x 22 mm sq. ( PVC Conduit )

Total Current = 165.21Amps.
from PEC Table 9.1.1.9

Xl =0.51

R=0.49

Vd =165.21 ( sqrt (0.051 x 0.051 + 0.49x0.49 ) x 30 x 2/

(305m ) =16.01 Volts

% Vd = 16.01 x 100/ 230V = 6.96 %
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