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Presenter
Presentation Notes
Power Load Profiling is the first step in Energy Conservation efforts. I'm Sid Arora and I am here to talk about the Power Load Profiling Analysis done at Jones Island WRF.
I would like to acknowledge efforts made by MMSDs Coops Peter Anderson, Amelia Retrum and Katie French.
In addition I will be talking about the Energy Dashboard.



Presentation Outline 

• Jones Island (JI) General Overview 

• JI Electric Meter Monitoring & Process Data 
Collection 

• Power Load Distribution at Jones Island 

• Factors Affecting The Power use  

• Opportunities of Savings 

• Energy Performance Indicators 

• Energy Dashboards  
 

Presenter
Presentation Notes
In this presentation we will talk about the over view of Jones Island including Electrical Supply and Demand. 
Electric Meter Monitoring and Process Data Collection that we did at Jones Island. 
Based on the data that was collected we prepared the Power Load Distribution Pie Charts.
Factors impacting the Power Use, Opportunities of savings. Conclusion.




JONES ISLAND (JI) General Overview 

• 330 MGD Full Treatment 
Capacity  
• 95 MGD Annual Average 
  

• Inline Storage System (ISS) 
 

• Liquid Treatment Processes 
• Preliminary/Primary/ 

Secondary/Disinfection 
 

• Solids Handling & Disposal  
• Interplant pumping of solids 
• Thickening, Dewatering & 

Drying  
• MILORGANITE Fertilizer 

Production 
 

Presenter
Presentation Notes
JI is one of the first Activated Sludge treatment plant in US. We have been treating wastewater at the Jones Island Wastewater Treatment facility since 1915 and have been making Milorganite since 1927. Milorganite is an organic fertilizer made from solids which are collected in the treatment processed. Milwaukee's Inline storage System  also called as The Deep Tunnel terminates at Jones Island. Deep tunnel captures excess water that cant we handled by our WRFs  that get in our sewer system.  Deep Tunnel has sinificantly improved the capture and clean rate. 3 ISS pumps are located 300 ft below ground to pump the collected water to the surface. 
Preliminary treatment facility has Archimedean screw pumps to elevate the level of WW. ¼ in barscreens.




JONES ISLAND Power Demand & Supply 

Power Demand 
Operating 
Condition 

Plant Demand, 
MW 

Dry Weather 10.5  

Dry Weather 
+Deep Tunnel 
Infiltration 
Dewatering 

14 

Wet Weather 18-22 

Power Supply 
Source Supply Capacity 

Solar Turbines 
(LFG/NG) 

3 x 4.5 MW 

GE Frame 5 
(NG/Fuel Oil) 

1 x 15 MW 

We Energies 
(Dewey) 

25 MW 

We Energies 
(Harbor) 

15 MW 

Presenter
Presentation Notes
Jones Island Power Demands can vary significantly with the wet weather. 



MMSD 2035 VISION ENERGY EFFICIENCY 
AND CLIMATE CHANGE 

MMSD’s energy related efforts are focused on 
achieving the year 2035 Vision to: 
 

• Meet Net 100% of MMSD’s energy needs with 
renewable energy sources. 
 

• Meet 80% of MMSD’s energy needs with internal, 
renewable sources 
 

• Reduce MMSD’s CFP by 90% from its 2005 
baseline 

Presenter
Presentation Notes
This can be done by increasing the renewable portion of our power use and 
Reducing the power consumption.



POWER LOAD PROFILING GOALS 

• Power distribution in Jones Island Amongst 
various Unit processes 
 

• Process impacting the power use 
 

• Opportunity to save power 



JI Electric Meter Monitoring &  
Process Data Collection 

June 10th to October 20th 
 

• 40 power meters at various 
locations in Jones Island 
• 1 reading per day at 10 AM 

for each meter 
 

• Monitoring Period Includes 
• Dewatering & Drying 

Facility  Shutdown 
• Wet Weather Events 
 

• Process data collected: 
Flows, Sludge Mass, Blower 
Air Flows 

Presenter
Presentation Notes
Electric Meter Monitoring & Process Data Collection was done from June 10 to October 20th. We located several power meters in the MCC rooms and switch gear station. Most of these power meters were the traditional dial type with totalizers except one location we has digital meters.
1 reading per day for 40 power meters at various locations in Jones Island
Daily, Monday-Friday-Monday, All readings collection will start at 10 a.m.




DATA QUALITY CHECK 

Presenter
Presentation Notes
For data quality check we compared the sum of power use from 40 power meters with the utility power meter coming to the plant.
Each data point represent a day 10 AM to 10 AM.
In the graph yellow line is from Utility power meter and red line is from the sum of the power meters.
You can see that Sum of 40 meters were always lower than the utility power. But the over all trend of power use is very similar.



DATA CATEGORIZATION  

Power Load Data collected was categorized in 
following  operating conditions: 
 

• Dry Weather 
 

• Dry Weather + Deep Tunnel Infiltration Dewatering          
(1 ISS pump)  
 

• Wet Weather (2 or 3 ISS Pumps) 
 

• With or Without D&D Shutdown 



JONES ISLAND POWER DISTRIBUTION 
DRY WEATHER 

Presenter
Presentation Notes
70% of the data collected fall in this category. Pie chart shows the average for the data collected for this operating condition.
We can see that 1/3rd of the power use is by Dewatering and drying Facility and other one third by Process Air Compressors.
Other Major Power users are Preliminary Treatment (Screw Pumps+Bar Screen+ Vortex Grit Chambers)
Effluent Pumping
RAS/WAS Pumping 



JONES ISLAND POWER DISTRIBUTION 
DRY WEATHER +1 ISS PUMP 

Presenter
Presentation Notes
Dry Weather + Deep Tunnel Infiltration Dewatering with 1 ISS pump.
This occurs one a week when water in the tunnel gets upto a certain level. It usually takes place during Off peak hours.
Average Influent during our data collection was 100 MGD with the average daily plant load of 12 MW.




JONES ISLAND POWER DISTRIBUTION 
WET WEATHER 

Presenter
Presentation Notes
We has 4-5 days in our test period of extreme wet weather. Ave Influent Flows got up to 257 MGD, Power use measured was 21 MW.
You can see that our power use doubles during a wet weather event. Almost 50% of the total power use during wet weather is from running ISS tunnel pumps.



ZOOMING IN THE POWER LOAD OF 
DEWATERING AND DRYING  FACILITY 

Presenter
Presentation Notes
D&D Facility has 12 rotary dryers on 1 to 3rd floor. On 4th and 5th floor we have 24 BFPs. A set of 4 BFPs feed a pair of dryers. 
These Davenport dryers heat dry the BFP cake with WH from the Turbines or direct firing with NG. Exhaust from the Dryers goes through Air Pollution control equipment located on 6-7th floor and then released through the main stack 300 ft high. Power meters were located on 1, 3, 4, 6th, and 7th floors. The pie chart shows that 6 th and 7th Floor uses almost 50% of the Electricity, We have 12 Wet Electrostatic Precipitators along with 12 id fans, 2 Baghouses, and HVAC system.



D&D POWER LOAD WITH NUMBER OF 
DRYERS IN SERVICE 

D&D Power Load With # Dryers in Service 
Variation of Floor Load with Annual D&D 

Shutdown 

Presenter
Presentation Notes
1st graph shows the variation of D&D load with number of dryers in service. You can see that the number of dryers in service do not show significant impact on the power load.
During D&D shut down the Electric load reduces from 3 mw to 1 mw.
2nd graph shows variation of the floor load from Normal operation to D&D shut down. You can see that 6th and 7 th floor power load reduces significantly.



OPPORTUNITIES OF ENERGY SAVING 
DEWATERING AND DRYING  FACILITY 

• 50% of the D&D Electric power is used by Air 

Pollution Control Equipment on 5th and 6th Floor 

• Alternates of Wet Electrostatic Precipitators 

• D&D building utilizes only 1 MW power during 

annual maintenance shutdown 

• Shutdown D&D during low solids loading  

 
 
 



PROCESS AIR COMPRESSOR(PAC) 
POWER LOAD 
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Presenter
Presentation Notes
Process Air compressors deliver 95,000 scfm of air to the aeration basins and the influent and effluent channels to the aeration basins.




NEW PROCESS AIR COMPRESSOR(PAC) 

Operation with New Blower Operation with DO Control 



OPPORTUNITIES OF ENERGY SAVING 
PROCESS AIR COMPRESSOR 

Air Utilization Energy Reduction Considerations 

Process Air 
(51%) 

• DO Control,  
• Ammonia Control 
• Energy Efficient Blower with Better Turn 

Down 

Channel Air 
(32%) 

• Mechanical Mixer 
 

• Large Bubble Mixer 

Tank Mixing 
(17%) 

• Basin Idling to reduce the Mixing Air by 
utilizing full length of the Aeration basins 



DEPENDENCY OF POWER LOAD ON 
INFLUENT FLOW 

Presenter
Presentation Notes
Water coming to JI has to be elevated to a certain point from where it flows by gravity.



OTHER UNIT PROCESS DEPENDENCY 
ON POWER 

Presenter
Presentation Notes
ISS Pump station power was compared with ISS Flow, RAS/WAS pump station power use was compared with RAS flows.




PERFORMANCE INDICATORS  FOR 
DIFFERENT UNIT PROCESSES  

Performance Indicators for different unit 
processes  

• KW/MG , for the unit process 
• KW/ ton of sludge processed 
• Process Air Compressors 

• KW/scfm 
•  KW/LB PE BOD 

• Turbines or Engine Generators 
• Kwh produced/Dth of fuel used  
• Rate of fuel used Dth/Hr  

Presenter
Presentation Notes
If you have power used for various unit processes you can monitor different energy Performance Indicators.




PERFORMANCE INDICATORS  

• Statistically analyze the PIs data for last few 
years 
 

• Assign a normal range based on the data 
analysis (High-Low-Average) 
 

• Track Weekly/Monthly against the normal 
operating range 
 

 
 
 



ENERGY DASHBOARD 

Energy 
Goals  

Energy 
Use 

(System/Unit 
Process) 

 Energy 
PIs 

Generator 
Efficiency 

Cost of 
Energy 

(Blended Unit 
Cost Of 

Electricity) 

Emissions 
(Green House 

Gas) 

Presenter
Presentation Notes
Energy Dashboards is a great place to Monitor your Performance Indicators.
Energy Dashboard is a great tool to track your progress against the Energy Goals/Vision.
Elements of Dashboard:
Energy Use for system and unit process
Energy Performance Indicators against normal range or over time.
Generator producing energy efficiently
Cost of Energy
Emissions GHG





JONES ISLAND ENERGY DASHBOARD 

 
Energy use

Emissions
Generated 
Power

Purchased 
Power

Total 
Power 
Use

NG 
Purchased

LFG 
Purchase
d Energy Performance Indicators

CO2  -non-
biogenic

CO2  -
biogenic Mwh Mwh Mwh Dth Dth Jan Feb Mar

metric 
tons

metric 
tons Jan 7,534 364 7,891 1 06,469     30,691

Plant 
Wide MWH/MG 3.7 4 3.4

Jan 6,380         1 ,250         Feb 6,868 542 7,391 1 28,1 73     25,561
ISS 
Pumps MWH/MG 1 .92 1 .86 1 .88

Feb 5,600         1 ,260         Mar 7,491 563 8,048 1 24,561     1 9,758
 RAS 
Pumps MWH/MG 0.5 0.56 0.54

Mar 6,800       1 ,300         PACS
KWh/PE 
BOD 0.62 0.7 0.69

Energy Goals Tracking Dryers
BTU/ lb 
water Evap 1 850 1 900 1 800

Energy Cost Actual Goal Dryers % WH Used 30 35 25

Purch. 
Electric 

Purch. 
NG

Purch. 
LFG

Blended 
Unit 
Cost Electricity Generated % 87 1 00

$K $K $K $/Kwh

Jan $48 $543 $74 $0.05

Feb $57 $631 $61 $0.05 % 1 0 90

Mar $57 $61 2 $47 $0.05

Generation Efficiency
Solar 2

btu/kwh Dth/ Hr btu/kwh Dth/ Hr btu/kwh Dth/ Hr btu/kwh Dth/ Hr

Jan 9,039       31 9,039          31 9,039         31

Feb 8,908       31 .6 8,908          31 .6 8,908         31 .6

Mar 8,843       30.8 8,843          30.8 8,843         30.8

GE

Generated by Renewal 
Resources % 37 80

CFP Reduction

Solar 1 Solar 3



SUMMARY 

• Identify areas of significant Electricity Use in a plant  

   (Find your Heavy Hitters) 

• Prioritizing the energy conservation efforts 

   (Find Biggest Bang for your buck) 

• Recognizing the dependency of a unit process on Power 

• Identify opportunities in electricity consumption savings 

• Develop Energy KPIs for different unit processes 

• Track them monthly on a Energy Dashboard 

 
 



THANKS 
QUEST IONS? 
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