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 (Total Connected Load)

•      (kVA) 

Connected Load  =   Maximum Load Power ( )

•       
 ,   



 (Power Factor)

•  (Inductive Load)

Power Factor = Real Power (P)
Apparent Power (S)

kW
kVA

cos

•  

 (Pf.  1)
• • 

-  (kVA )
-  

• • 
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 (Power Factor)



 (Demand Factor)

 ( )  
 (Connected Load)  

Demand Factor  =  Total Demand Load
Total Connected Load

 Connected Load 
 

 2,000 VA 

 2,000 VA    (100 %)

 2,000 VA  35 %

 (Demand Factor)



 Demand Factor 
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• 
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• 
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**  **
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  Demand Factor

  

•  3x36 W. (pf. 0.8) 15
•  1x18 W. (pf. 0.8) 20

• 30

•  3,500 W.   2

•  12,000 BTU    3
(Pf. 1.0)



1. 

•  3x36 W. (pf 0.8) 15  
15 3 36

0.8

=   2,025 VA

•  1x18 W. (pf 0.8) 20  
20 1 18

0.8

=   450 VA

= 2,025 + 450 
= 2,475       VA

 5.1 : Demand Factor 
 2,000 VA  100 %  35 %0000

• 2000 VA  100 % = 2000   VA

•  (2475 – 2000 = 475 VA)  35 %
=          475x0.35     VA
=          166.25         VA

= 2,000 + 166.25   =   2,166.25 VA



2.   30 

•  3-2 -   180 VA
-   Demand Factor 

   = 30 x 180 VA

= 5,400 VA

3.  3,500 W  2 

•   Power Factor = 1

= 3,500 2
1

= 7,000 VA



4.  12,000 BTU (pf 1.0)  3 

•  .2   -   1.5 kW/  

= 1,500 3
1

= 4,500 VA

•  .1  Demand Factor 

•  (  Demand Factor)
= 2,166.25 + 5,400 +7,000 + 4,500
= 19,066.25 VA

•  (  Demand Factor)
= 2,475 + 5,400 +7,000 + 4,500
= 19,375 VA

•  demand factor 
1.59 %

Total connected Load



 (Diversity Factor)

  ( ) 
   (

) 

Diversity Factor  = each unit Demand Load

Total Demand Load

Coincidence Factor  = 1
Diversity Factor

 

 

1.   

  , 

 (Diversity Factor)



2.    

ab
c

 a  = 50 kW     8 pm.
 b  = 50 kW   4.30 pm.
 a+b = c  = 75 kW       6    pm.

  Diversity Factor

50 50
75

1.33

  Coincidence Factor

1
1.33

0.75

Diversity Factor  = each unit Demand Load

Total Demand Load

Coincidence Factor  = 1
Diversity Factor



 Diversity Factor 

,   Demand Factor

       , 
   

 



    Diversity Factor 

 2  
  

-  A  8,400 VA/     8  

-  B  5,550 VA/     6  

    ??



    

-  A  8x2 = 16 (8,400 VA/ )

-  B  6x2 = 12 (5,500 VA/ )

•   
  .   9-5 

  28 

 1 - 10

-  A  10 

-  9-5  Co-incidence Factor = 0.9

 = 0.9 8,400 10

= 75,600 VA



 11 - 20

-  A  6 

-  9-5  Coincidence Factor = 0.8

 = 0.8 8,400 6 5,550 4

= 58,080 VA

 B  4 

 21 - 28

-  B  8 

-  9-5  Coincidence Factor = 0.7

   = 0.7 5,550 8

= 31,080 VA



 (  Co - incient Factor)
=  75,600 + 58,080 + 31,080
=  164,760 VA

 (  Co - incient Factor)

=  (8,400x16) + (5,550x12)
=  201,000 VA

 CF  22.00 %

 3  4   .

 

       =  164,760

3 380

=  250.33  A

3 L

VA
V



 (Maximum Demand)

 ( )   15 
 ( )

Max. Demand   

Maximum Demand



• 

-  Max Demand  

• 
-  Max Demand  
-  Max Demand  ;

 (Maximum Demand)

 (Load Factor)

   

LF = 0.427
1



-  Demand Factor 

- Load Factor   

•   

 (Load Factor)

 (Continuous Load)

  3 



Load Estimation Calculation

 
1.  

2.  

-    VA  kVA 

-      



 

•  
- 
- 
- 

•  IEEE Recommended Practice 
for Electric Power Systems in Commercial Buiding
•  Demand Factor 







Multi Outlet

Lighting Track

 1

 18   1,800 m2 

1. 100 m2

2. 20 m2

3. 80 m2



 

 

30 VA/m2

10 VA/m2

70 VA/m2

20 VA/m2

130 VA/m2

6 VA/m2

1.

1800 100 20 80

1600  m2/

130 1600

1000

208 kVA/



2.  (  + )

120  m2/

6 120

1000

0.72 kVA/

= ( / ) x .

208 0.72 18

3757 kVA

 1000, 1250, 1600, 2000, 2500 kVA

  2 x 2000 kVA



 

• 
•  (

)

 2

 1000 m2  
- 25 m
- Lighting track 9 kVA
- 40   180 VA
- 5.8 kVA
- 122
- 10 m
- Freezer 8 kVA



-  8 kVA
-  9 kVA
- 12 kVA
-  32 kVA
- 10 kVA
- 9 kVA
- 50 kVA

- 

- 

- Lighting Track

- 

- 

1000 30

1000
30     kVA

25 670

1000
16.75    kVA

9.0    kVA

40 180

1000
7.2    kVA

5.8    kVA

68.75   kVA



• 122 180

1000
21.96     kVA

 Demand Factor  3.2

- 10 kVA   100 %

- (21.96-10) kVA   50 %

10     kVA

5.98     kVA0.5 11.96

• 10 120

1000
1.2     kVA

17.18   kVA

• Freezer = 8.00 kVA
• = 9.00 kVA
• = 12.00 kVA
• = 10.00 kVA

= 39.00 kVA



= 50.00 kVA

• = 32.00 kVA
• = 9.00 kVA

= 41.00 kVA

= 68.75 + 17.18 + 39.00 + 50.00 + 41.00

= 215.93 kVA

 250 kVA



 3

  2000 m2  
- 60   180 VA
- 4   1200 VA
- 300
- 200 kVA
- 25 kVA
- PC 5   2400 VA
- 5   5 kVA
- Water Heater 5 kW
- Copy Machine 5   1500 VA

- 

- 

- 

2000 30

1000
60     kVA

4 1200

1000

60 180

1000
10.8    kVA

4.8    kVA

75.6   kVA



• 300 180

1000
54     kVA

 Demand Factor  3.2

- 10 kVA   100 %

- (54-10) kVA   50 %

10     kVA

22     kVA0.5 44

32   kVA

- Water Heater

= 24.50 kVA

- PC

- Copy Machine

5 2400

1000
12     kVA

5 1500

1000
7.5    kVA

5.0   kVA



= 200.00 kVA

• = 25 kVA
• = 25 kVA

= 50.0 kVA

= 75.6 + 32.0 + 24.5 + 200 + 50

= 382.1 kVA

 500 kVA
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 1
 300 kVA  380/220 V

 2
 300 kVA  15,000 kVA  12 

 24 kV

 2 ( )
-  300  8,000 kVA  12 kV

-  8,001  15,000 kVA  24 kV

 3
 15,000 kVA  69  115 kV



 1
 300 kVA  380/220 V

 2
        300 kVA  15,000 kVA  12 

 24 kV  

-  300  4,000 kVA  12  24 kV
-  4,001  8,000 kVA  12 kV
-  8,001  15,000 kVA  24 kV

 3
 15,000 kVA  69  115 kV

( )



   300 kVA



 300 kVA

       

  2  
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2. 
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-  Demand Factor 
(  .  3-1, 3-2  3-3)
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•  ( , )
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  . 2545 (  9.1.2.2 – 9.1.2.4)

 

•   
 .

•   . 
 9-1, 9-2, 9-3  9-4 ( )

•  



 9-1

 9-2



 9-3

 9-3 ( )



 9-4

 9-4 ( )



 

•   

•   

 1

 ( ) 
  

 108 . . 

   



•  . 9.1.2.2.1.2 

   55 . .  180 . .

= (90 x A) + 3,000

= (90 x 108) + 3,000

= 12,720 VA.

  1  220 V  

= VA
V

= 12,720
220

= 57.82 A.

 .    
  .  9-1

- .  = 108 . .
-  = 57.82 A
-  1 

 9-1  30(100) A. 1 P



 2

 ( ) 
    200 . . 

 5,000 VA.

   

  . 9.1.2.3 
    

= 155 x A

= 155 x 200

= 31,000 VA.
=

  =
= 36,000 VA.

31,000 + 5,000

5,000 VA.



   3 4  380 V  

=
3

VA
V

= 36,000

3 380

= 54.7 A.

- .  = 200 . .
-  = 54.7 A
-  3 

  9-3  30(100) A. 3 P

 .    
 .  9-3



•  . (9.1.2.2-9.1.2.4)  

•  

•  Co – incidence Factor   .  9-5  9-6 

   
  (  Co-

incidence Factor )

 9-5



 9-6

•   Co-incident
Factor 

•   Co-incident Factor (  
 . ) 

• . 9.1.8.3  1.25  (
) 

•       2,000 kVA ( .)
1,000 kVA ( .)



 3

  .  15  
  

•   16  
-  50 . .  12 
-  24 . .    4 

•  2- 4 

•  5- 15 

 5- 15 
-  A  50 . .  6 
-  B  40 . .  10 

•  200 kVA

   ??

 3 ( )



 

 . 9.1.2.3.1 
-  50 . . = 155 x 50

-  24 . . = 155 x 24

  Co-
incident factor

= 7,750 VA

= 3,720 VA

 1- 10
-  50 . . 10 
-  . 9-6  Co-incident Factor = 1.0

= 1.0 x (7,750 x 10)

= 77,500 VA



 11- 16
-  50 . . 2 

-  . 9-6  Co-incident Factor = 0.85

= 0.85 x (7,750 x 2 + 3,720 x 4)

 24 . . 4 

= 25,823 VA

** 
= 77,500 + 25,823
= 103,323 VA.

 . 9.1.2.2.1.1 

-  A  50 . . = (90 x 50) + 1,500

-  B  40 . . = (90 x 40) + 1,500

= 6,000 VA

= 5,100 VA



  5 – 15    11  

•  A   6  6 x 11
•  B   10  10 x 11

176  

  
coincident factor

=   66  
=   110  

 1- 10
-   A 10 
-  . 9-5  Co-incident Factor = 0.9

= 0.9 x (6,000 x 10)

 11- 20
-   A 10 
-  . 9-5  Co-incident Factor = 0.8

= 0.8 x (6,000 x 10)

= 54,000 VA

= 48,000 VA



 21- 30
-   A 10 
-  . 9-5  Co-incident Factor = 0.7

= 0.7 x (6,000 x 10)

 31- 40
-   A 10 
-  . 9-5  Co-incident Factor = 0.6

= 0.6 x (6,000 x 10)

= 42,000 VA

= 36,000 VA

 41- 176
-     A 26 

-  . 9-5  Co-incident Factor = 0.5

= 0.5 x (6,000 x 26 + 5,100 x 110)

 B 110 

= 358,500 VA

** 
= 54,000 + 48,000 + 42,000 + 36,000 + 358,500
= 538,500 VA.



•  200,000 VA 
•     
Demand Factor

** = 200,000 VA

=  +  + 

= 103,323 + 538,500 + 200,000
= 841,823 VA.

 

-  1.25  

= 1.25 x 841,823
= 1,052,278 VA. =  1,052   kVA.

  

  1,000 kVA

1,250 kVA



 4
 34   

 2  
-  A  250 . .  40 
-  B  350 . .  24 

  4   1  
1.  A  20   B  12 
2.  A  20   B  12 
3.  408,000 VA.
4.  502,000 VA.

   ??

 
 180 . .  . 9.1.2.2.2.3 

 A = (20 x 250) + 6,000
= 11,000 VA.

 B = (20 x 350) + 6,000
= 13,000 VA.



 1  2 

 
  co-incident factor

 1- 10
-   B 10 
-  . 9-5  Co-incident Factor = 0.9

= 0.9 x (13,000 x 10)
= 117,000 VA

 11- 20
-   B 10 
-  . 9-5  Co-incident Factor = 0.8

= 0.8 x (13,000 x 10)

 21- 30
-   B 4 

 A 6 
-  . 9-5  Co-incident Factor = 0.7

= 0.7 x (13,000 x 4 + 11,000 x 6)

= 104,000 VA

= 82,600 VA



 31- 40
-   A 10 
-  . 9-5  Co-incident Factor = 0.6

= 0.6 x (11,000 x 10)

 41- 64
-   A 24 
-  . 9-5  Co-incident Factor = 0.5

= 0.5 x (11,000 x 24)

= 66,000 VA

= 132,000 VA

 1  2

= 117,000 + 104,000 + 82,600 + 66,000 + 132,000
= 510,600 VA

 3 = 408,000 VA.
 4 = 502,000 VA.

= 510,600 + 408,000 + 502,000
= 1,411,600 VA.



 

-  1.25  
= 1.25 x 1,411,600
= 1,764,500 VA.
= 1,764 kVA.

  

(12-24 kV / 416-240)
 1,750 kVA  

2,000 kVA


