
Our electrical bill is how much?

Central Wastewater Treatment 
Plant Electrical Evaluation



Central WWTP – Dallas, TX

•1913 - City of Dallas purchased land at 1020 Sargent Rd.

•1915 – Imhoff tanks used for treatment (6 MGD)

•1939 – Trickling filters and digesters added

•1955 – WR completed (54 MGD)

1962 – WR Trickling filters

1973 – AS Complex A 
and Filter Complex

•1987 – AS Complex B

I 45

Trinity River



The quest for understanding our 
electrical bill started with two simple 
questions:

• Why are we over the budget?

• How much should we budget for 
next year?



Cost / KWH
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Why the difference between 
actual and billed demand?

• Power Factor

• 80% Ratchet



Power Factor (PF)
• PF value is always between 0.0 and 1.0
• Utilities supply customers with volt-

amperes, but bill them for watts
watts = volts x amperes x power factor

• Since 2003 PF penalty is charged to 
customers with PF lower then 0.95

• The PF billed is the PF measured at 15 
min interval during the peak KW demand

• PF at peak is not necessarily the lowest PF 
of the month



Power Factor (PF) – cont.

• PF = cosφ = R / Z

• R – Actual (working) Power [KW] 
• X – Reactive Power [kVAR]- circulates between generator and 

load to excite and sustain magnetic field. It does not perform 
work, yet the utilities’ transmission and distribution system must 
be large enough to provided

• Z – Apparent Power [kVA] – working and reactive power make 
up apparent power.

φ
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R
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The Pilsner PF study

R

XX

Z Power lines (glass) 
have to be larger to 
carry all current



Power Factor – cont.
• PF can be leading or lagging (equipment 

with leading PF can offset equipment with 
lagging PF)

• PF at our plant is lagging and is corrected 
by capacitors

• Capacitors capture and reflect reactive 
power back to the motor

• Capacitors should be installed near the 
equipment responsible for low PF



80% Ratchet

• It represent 80% of the highest demand in 
the 11 months preceding the currently 
billed month

• The TDSP (transmission and /or 
distribution service provider) calculates 
regulated charges based on this number 
or actual demand (which ever is higher)



PF penalty
=0.95/0.8810=1.078

80% Ratchet = 8674Highest Demand in 11 months = 10843

8674 x 1.078 = 9353 6830 x 2.96 = 20305.6
-$7379.28

-$35.42

-$151.11

-$408.85
-$112.19

-$837.65 -$8924.5



Why undertake PF correction?

• It will save you $$$ (it will not conserve 
energy)

• PF correction does result in a reduction 
of resistance within the plant 
distribution system

• Low PF is an effective indicator of a 
problem within the electrical system



Date PQM PQM KWH/day price/KWH price/day # of blowers

line A line B

Power F Power F Total $ in use

7/28/2004 0.97 0.97 56971 0.06379 3634.18 2(2&3)

7/29/2004 0.98 N/A 45625 0.06379 2910.419 2(1&2)

7/30/2004 0.98 N/A 57258 0.06379 3652.488 2(1&2)

8/2/2004 0.98 N/A 56297 0.06379 3591.186 2(1&2)

8/4/2004 0.98 N/A 54702 0.06379 3489.441 2(1&2)

8/6/2004 0.98 N/A 55302 0.06379 3527.715 2(1&2)

8/9/2004 0.98 N/A 52282 0.06379 3335.069 2(1&2)

8/10/2004 0.98 0.85 50952 0.06379 3250.228 2(1&5)

8/11/2004 0.98 0.85 50005 0.06379 3189.819 2(1&5)

8/12/2004 0.98 0.87 52577 0.06379 3353.887 2(1&5)

8/13/2004 0.98 0.87 53595 0.06379 3418.825 2(1&5)

8/16/2004 0.98 0.85 50980 0.06379 3252.014 2(1+5)

8/18/2004 0.98 0.84 48334 0.06379 3083.226 2(1+5)

8/23/2004 0.98 0.97 54639 0.06379 3485.422 2(1+3)

8/24/2004 0.98 0.97 54086 0.06379 3450.146 2(1+3)

8/25/2004 0.98 0.97 54626 0.06379 3484.593 2(1+3)

8/26/2004 0.97 0.97 55630 0.06379 3548.638 2(2+3)

8/27/2004 0.97 0.97 56160 0.06379 3582.446 2(2+3)

8/30/2004 0.97 0.97 56621 0.06379 3611.854 2(2+3)



W H IT E  R O C K  R A W  S E W A G E  P U M P  S T A T I O N  
      

D a te   P Q M   P Q M  K W H /d a y p r ic e /K W H p r ic e /d a y
  N o r th  S o u t h        

  P o w e r  F P o w e r  F T o ta l    $  
6 /3 0 / 2 0 0 4  0 .3 9  0 .8 1  1 5 7 5 0  0 .0 6 3 7 9  1 0 0 4 .6 9 3
7 /1 /2 0 0 4  0 .3 9  0 .8 1  1 6 2 1 2  0 .0 6 3 7 9  1 0 3 4 .1 6 3
7 /2 /2 0 0 4  0 .3 9  0 .8 1  1 3 8 6 5  0 .0 6 3 7 9  8 8 4 . 4 4 8 4
7 /6 /2 0 0 4  0 .4  0 .7 7  1 1 4 3 1  0 .0 6 3 7 9  7 2 9 . 1 8 3 5
7 /7 /2 0 0 4  0 .3 9  0 .8  1 2 6 6 3  0 .0 6 3 7 9  8 0 7 . 7 7 2 8
7 /8 /2 0 0 4  0 .4  0 .8  1 0 8 9 6  0 .0 6 3 7 9  6 9 5 . 0 5 5 8
7 /9 /2 0 0 4  0 .3 8  0 .7 9  9 3 3 1  0 .0 6 3 7 9  5 9 5 . 2 2 4 5

7 /1 2 / 2 0 0 4  0 .3 9  0 .8  7 3 4 6  0 .0 6 3 7 9  4 6 8 . 6 0 1 3
7 /1 3 / 2 0 0 4  0 .3 8  0 .7 8  8 4 8 1  0 .0 6 3 7 9  5 4 1 . 0 0 3  
7 /1 6 / 2 0 0 4  0 .3 9  N /A  1 4 8 4 7  0 .0 6 3 7 9  9 4 7 . 0 9 0 1
7 /1 9 / 2 0 0 4  0 .4  0 .7 5  7 5 9 3  0 .0 6 3 7 9  4 8 4 . 3 5 7 5
7 /2 0 / 2 0 0 4  0 .3 9  0 .7 5  7 5 9 3  0 .0 6 3 7 9  4 8 4 . 3 5 7 5
7 /2 1 / 2 0 0 4  0 .4  0 .8  8 1 2 5  0 .0 6 3 7 9  5 1 8 . 2 9 3 8
7 /2 6 / 2 0 0 4  0 .3 9  0 .7 4  1 0 3 1 7  0 .0 6 3 7 9  6 5 8 . 1 2 1 4
7 /2 7 / 2 0 0 4  0 .4  0 .7 5  7 8 8 3  0 .0 6 3 7 9  5 0 2 . 8 5 6 6

 

NOW

1/3/2007
1/5/2007
1/9/2007

0.97 0.98
0.94 0.98
0.96 0.98
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Electrical Consumption 
Distribution at CWWTP

• Aeration Blowers…………35.3%

• ASIPS……………………..13.2%

• WRRSPS…………………..7.6%



PQM Units



High Mast Lighting



Stop living in the dark!

• Evaluate your electrical bill
• Install Power Quality Monitoring Units (PQM)
• Identify the biggest electrical users at your 

facility
• Determine how you compare against industry 

standards (typical AS Plant 1250 – 1800 
KWH/MG)

• Educate your employees



Thank you for your time!

regina.stencel@dallascityhall.com
http://www.txuelectricdelivery.com/electricity/mete

ring/power_factor/default.asp
http://www.puc.state.tx.us/electric/rates/TDR.cfm

mailto:regina.stencel@dallascityhall.com
http://www.txuelectricdelivery.com/electricity/metering/power_factor/default.asp
http://www.txuelectricdelivery.com/electricity/metering/power_factor/default.asp
http://www.puc.state.tx.us/electric/rates/TDR.cfm
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