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Pumping Systems VINPLT Homework Session 8
BETTER PLANTS
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Learn more at www.eere.energy.gov/betterplants








Name: _____________________________________________
Company: __________________________________________

1. Using the utility rate sheet attached to the email calculate the company’s utility bill for the data given below. Include costs for: demand, energy use, power factor penalty (if any), facility charges and taxes. The power is delivered at 13,000 volts from the utility. The rate sheet to use is attached. The tax rate is 1.5%. The meter reading date is 04/01/2023 and the Monthly FCA is 0.01785. The rate is TDMSC.
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2. For the utility bill shown below record/calculate the following and illustrate on power triangles.
a. Real kW demand for on-peak, off-peak periods
b. The maximum demand
c. Apparent power (kVA) for on-peak and off-peak periods
d. [bookmark: _Hlk49578067]Reactive power (kVAR) for on-peak and off-peak periods
e. Power factor (%) and power factor angle in degrees for on-peak and off-peak periods
f. Dollar cost of the power factor penalty paid ($), both lagging and leading
g. kVAR’s of capacitors needed to correct the power factor to 95%
h. Savings this month if the power factor had already been corrected to 95%
i. Estimated project cost if capacitors can be installed for $60/kVAR
j. Project simple payback if all month’s bill is exactly like this one

[image: ]



Solutions

1.  
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2. 
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ON PEAK

onpeak Contract: 17,500.000

Total Consumption (xw): 1:786.589  wighest Preceding 12 Mo Denand: 16,341,000
Firn Consumption (KwH): 1.786.580 Load Factor:

vetered (Peak) Ku: 15.854.000 Pomer Factor: 897008
metered (valley Kw): 0.000

Leading KVAR: 0.000

KVAR (Peak KV): 7802.000

OFF PEAX

of fpeak Contract: 17.500.000

Total Consumption (K): 6,192,052 Highest Preceding 12 Mo Demand: 16,613,000
Firn Consumption (KWW): 6,192,052 Load Factor: 67.8%
uerered (peak) we: 16,1151000 Pomer Factor:  §9.800%
vetered (valley Ki): $040.000

Leading KVAR: -617.000

KVAR (Peak KV): 7897.000
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MSC Rate Schedule Example

Service Charge
Admin Charge

On-Pk Demand
Max Demand

On-Pk Energy

Off-Pk Energy - 1
Off-Pk Energy - 2
Off-Pk Energy - 3

Facility Rental

Lagging PF
Leading PF

Sub Total
Tax
Total Bill

15,854.00
16,115.00

1,786,589.00
2,460,789.81
2,460,789.81
3,057,061.38

17,500.00

2,579.05
617.00

kw
kw

kWh
kWh
kWh
kWh

kw

kvar
kvar

v

w0

9.27
2.98

0.05932
0.05932
0.02907
0.02511

1.46
114

v

v

2,000.00
350.00

146,966.58
48,022.70

105,980.46
145,974.05
71,535.16
76,762.81

14,775.00

3,765.41
703.38

$  2,350.00

$ 194,989.28

$ 400,252.48

$  14,775.00

S 4,468.79

$ 616,835.56
$ 925253
$ 626,088.09
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1a. Real kW demand - On Peak =  15854

Real kW demand - Off Peak =  16115

b. Maximum kW Demand = 16115

c. Apparent power kVA - On Peak

On Peak Reactive Power = 7802.0

On Peak kVA = 17669.8

Apparent power kVA - Off Peak

Off Peak Reactive Power = 7897.0

Off Peak kVA = 17945.9

d. Reactive power kVAR - On Peak

On Peak kVAR = 7802.0

Reactive power kVAR - Off Peak

Off Peak kVAR = 7897.0

e. On Peak Power Factor = 89.724

Power Factor Angle (degrees)  26.203

Off Peak Power Factor = 89.798

Power Factor Angle (degrees)  26.107

f. Cost of Lagging Power Factor

Allowable kVAR 5317.95

Metered kVAR 7897.00

Penalty kVAR 2579.05

Penalty Cost $ $3,765.41

Cost of Leading Power Factor

Metered kVAR 617.00

Penalty Cost $ $703.38

g. kVAR's of Capacitors Needed 2579.05

h. Month's savings $3,765.41

i. Estimated cost of capacitors $154,743

j. Estimated Simple Payback

Annual Savings $45,184.96

Payback - years 3.42
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