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Problem 2.3.1-2.3.9

See Excel spreadsheet Answers for 2.3.5, 2.3.6, and 2.3.9 are kW demands

Problem 2.3,
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KV}, 21000

ZhaseT2 = ————— ZpaseT2 = 153.6000
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Z1p = ZPUTy ZpaseT2
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ZNIN2 = Zline'%
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ZN2N3 = Zline'%

Z1p = 1.9746 + 2.3533j

ZNIN2 = 0.2898 + 05939]

ZN2N3 = 0.1449 + 02970]

Note: The voltage drops will be computed for a "worst case" situation. For each segment or transformer
the maximum kVA demand on that segment or transformer will be used to compute the voltage drop to
the remote end. This remote end voltage will then be assumed to be the voltage at that node when the
maximum diversified demand downstream occurs.
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Note: For all segment and transformer currents, for the constant current model the allocated kVA will be used
along with the Node N1 voltage to compute the currents.
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Problem 2.5.a
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Problem 2.5.c
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Definitions for Part 7
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P3ns = Vi3 P3ns == Vs P3n7:= Va7 P3ng == Vi
Problem 2.5.d
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Definitions for Part 7
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P6N2 = VNZ P6N4 = VN4
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|Inane| = 23.9733

|Vive| = 2573.5031

|Irs| = 12.0317

|Vrs| = 2534.0247
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P6N3 = VN3

Problem 2.5.g

96DIffN2, :=

96DIffN3, :=

96DiffN4, :=

96DIffN5, :=

96DiffNG, :=

96DIffN7, :=

96DIffN8, :=

96DiffNY, :=

Node

- |P4N2| - |P3N2|

- |P4N3| - |P3N3|

- |P4N5| - |P3N5|

- |P4N6| - |P3N6|

- |P4N8| - |P3N8|

_ [Pl - P

%DiffN2, = 0.0000

%DiffN3, = 0.4398

%DiffN4, = 0.0092

%DiffN5, = 0.4515

%DiffN6, = 0.0382

P6N5 = VN5 P6N7 = VN7 P6N9 = VN9
100 wpifingg o L0l = [Phel o,
|P3ne| |P3ne|
100 wpifingg i Lol = [Pl o,
|P3ns |P3s
[P —1Pondl o0 gepipaag o Lo = POl o
|P3N4| |P3N4|
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Pan| - -
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|P3ne| |P3ne|
100 wifingg = Aol = [Pl o,
|P3ne| |P3ne|
P5yo| — |P3
100 %DIffN9s = J———N?L———L——Ngl-loo
|P3no |P3no
Problem 4 Problem 5

%DiffN25 = 0.0000

%DiffN35 = 0.4430

%DiffN4s = 0.0102

%DiffN55 = 0.4590

%DiffN6s = 0.0417

P -
96DIffN2g = 1POne] — |P3ne|
|P3ng]
P6s| —
%DIffN3g = 1Pona] — [P3ne|
| P3|
P6a| —
9%6DiffN4g := 1POa] — [P3na
| P3|
P6s| —
%DiffN5g = M
|P3ns|
%6DiffN6g := 1POwe| — |P3n|
| P3|
%DIffNTg = [Pwr] - |P3wr|
|P3n7]
%DIffNSg = 1Powe]  [P3ne|
| P3|
%DIffNg = 1Péns] — [P3ns|
| P3|
Problem 6

%DiffN25 = 0.0000

%DiffN3g = 0.4833

%DiffN4g = 0.0059

%DiffN5g = 0.4919

%DiffN6g = 0.0245



%DiffN7, = 0.4923 %DiffN75 = 0.5086 %DiffN75 = 0.4350

%DiffN8, = 0.0987 %DiffN8s = 0.1043 %DiffN8g = 0.0792

%DiffN9, = 0.5566 %DiffN9s = 0.5801 %DiffN9s = 0.4931



Problem 2.1

1 For each of the customers determine:
Customer Customer Customer Customer

#1 #2 #3 #4
a. Maximum 15 minute kW demand 10.84 8.52 11.04 2.72
b. Average 15 minute kW demand 6.84 4.15 5.11 1.70
c. Total KWH usage in the 4 hour period 29.05 17.63 21.72 7.23
d. Load factor 0.6306 0.4867 0.4629 0.6256
2. For the 25kVA transformer determine:
a. Maximum 15 minute diversified demand 26.70
b. Maximum 15 minute non-coincident demand 33.12
c. Utilization Factor (assume unity power factor) 1.068
d. Diversity Factor 1.2404
e. Load Diversity 6.42

3. Plot the "load duration curve" for the transformer
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Problem 2.2

1 For each transformer determine:

Q 0O Qo O 0w

Trf Trf
#1 #2
. 30 minute maximum kVA demand 105 128
. Non-coincident maximum kVA demand 130.00 170.00
. Load factor 0.595238 0.686523
. Diversity factor 1.2381 1.3281
. Suggested transformer rating (50, 75, 100, 167) 75 100
Utilization factor 1.4 1.2800
. Energy (kWh) during the 4 hour period 225 316.3500

2 Maximum diversified 30-minute kVA demand at the Tap 195



Problem 2.3

1. Maximum 15 minute kW demand

2. Average 15 minute kW demand

3. Total KWH usage in the time period
4. Load factor

5. Maximum diversified
demand

6. Maximum non-coincident demand
7. Utilization factor
8. Diversity factor

9. Maximum Diversified demand at N1

Cust #1
3.81
2.45

10.42

0.6437

Trf #1

22,71

32.18
0.9084
1.4170

57.89

Cust #2
5.81
1.61
6.85

0.2774

Trf #2

41.56

48.59
1.1083
1.1692

Cust

Cust#3 Cust#4 Cust#5 Cust#6 Cust#7 Cust#8 Cust#9 #10
4.93 11.26 6.37 1.56 1.56 13.48 1.80 8.97

3.59 9.26 1.56 0.82 5.15 0.69 3.34 5.42

15.26 39.36 6.65 3.47 21.89 2.92 14.20 23.05

0.7284 0.8225 0.2456 0.5230 3.3017 0.0510 1.8565  0.6045

Cust
#11

8.99
9.06
38.49
1.0073

Cust
#12

12.23
2.05
8.71

0.1676



