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Energy Use at Surface Water Plants
Laying the Groundwork

Finding Early Wins

Next Steps

Assistance and Incentives

Summary



Typical Operating Costs at Public Water Systems

Chemicals
16%

Other
13%

Maintenance
2%
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Volu?;:c;l'g;ated Sep:)vpe. q kWh/month S/month
1 5,000 40,000 52,800
5 25,000 190,000 $13,000
10 50,000 395,000 $28,000
20 100,000 770,000 $54,000

Based on a surface water plant with the following unit processes: Raw pumps,
rapid mix, flocculation, sedimentation, chemical feed systems, backwash pumps
and finished water pumps. Approx. $0.07/kWh electric cost.

Source: Water Research Foundation, 2013



Management Support:
Laying The Groundwork




Laboratory Specialists

Engineers
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Where does the energy go?

Resource: Equipment Inventory from Appendix of “Ensuring a Sustainable Future”



Typical Energy Uses at Public Surface Water
System
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In-Plant Pumping
8%

Raw Water Pumps
11%

Water Treatment
14%

Finished Water
Pumps
67%

Source: EPRI, 2005
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WARNING! This may blow your mind:

Resource: Equipment Inventory from Appendix of “Ensuring a Sustainable Future”
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How are you being charged?
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Time of Use Rates? S per kWh per kVA?? Incentive Programs?
Real Time Pricing? Contract Minimums?



How are you being charged?

MONTHLY RATE (SECONDARY)

Base Charge:
$50.00 per customer; plus

Charge for Billing Capacity:
$4.74 per kW of billing capacity; plus

Charge for Energy:
For the first 250 kWh per kW of billing capacity:
8.9331¢ per kWh for all kWh.

For all over 250 kWh per kW of billing capacity:
6.9668¢ per kWh for all kWh.

DETERMINATION OF BILLING CAPACITY

The monthly billing capacity shall be the measured maximum integrated fifteen (15) minute
capacity during each billing period of approximately thirty (30) days measured in kW; provided,
however, that such capacity shall be no less than ninety percent (90%) of the measured
maximum capacity requirements established during the billing months of June through
September falling within the eleven (11) months preceding the billing period or seventy-five
percent (75%) of the contracted capacity, whichever is greater. No billing capacity shall be for
less than 5 kW for secondary service from the distribution facilities, 25 kW for primary service, or
100 kW for service from the transmission facilities.

Source: Alabama Power LPM Rate Schedule
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Daily Energy Use Profile
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“It’s more than a memo”

How does it fit with other
objectives?

What is the goal? How is it evaluated?
Who is accountable?
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e Benchmarking
e Needs assessment and goal
setting
e Action Planning
N

Plan l |
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_ L e Implementation

/_ Act
¢ Celebrate wins '
e Address issues
* Make adjustments

.

Resources:

~~eUpdated benchmark
eMonitoring and Verification
e|dentify problems

* R4 EMI Equipment Inventory (email me)
e “Ensuring a Sustainable Future” — EPA Energy Management Guidebook (Google)




Finding Easy Wins



As Designed




As Operated




As Optimized

} Energy Saved!

Advantages:

e Lower pumping energy (kWh)
e Lower electric demand (kW)
e Higher water turnover

e Reduces DBP potential
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How are you being charged?

MONTHLY RATE (SECONDARY)

Base Charge:
$50.00 per customer; plus

Charge for Billing Capacity:
$4.74 per kW of billing capacity; plus

Charge for Energy:
For the first 250 kWh per kW of billing capacity:
8.9331¢ per kWh for all kWh.

For all over 250 kWh per kW of billing capacity:
6.9668¢ per kWh for all kWh.

DETERMINATION OF BILLING CAPACITY

The monthly billing capacity shall be the measured maximum integrated fifteen (15) minute
capacity during each billing period of approximately thirty (30) days measured in kW; provided,
however, that such capacity shall be no less than ninety percent (90%) of the measured
maximum capacity requirements established during the billing months of June through
September falling within the eleven (11) months preceding the billing period or seventy-five
percent (75%) of the contracted capacity, whichever is greater. No billing capacity shall be for
less than 5 kW for secondary service from the distribution facilities, 25 kW for primary service, or
100 kW for service from the transmission facilities.

Source: Alabama Power LPM Rate Schedule



| scenariol

kW billing capacity 150
kWh consumed 45300
kWh/kW 302
Total kW cost S711
kWh cost (up to 250 $3350
kWh/kW)

kWh cost (over 250 $2613
kWh/kW)

Base charge S50
Total Monthly Charge $6723

% Savings

Annual Savings



Daily Energy Use Profile-Scenario 2
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kW billing capacity 150 120
kWh consumed 45300 45300
kWh/kW 302 378
Total kW cost S711 S569
kWh cost (up to 250 $3350 $2680
kWh/kW)
kWh cost (over 250 $2613 $2090
kWh/kW)
Base charge S50 S50
Total Monthly Charge $6723 $5389
% Savings - 19.9%
Annual Savings - 516,008



Full Profile -Scenario 3
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kW billing capacity

kWh consumed 45300 45300 45300

kWh/kW 302 378 503

Total kW cost S711 $569 S426

kWh cost (up to 250 $3350 $2680 $2010

kWh/kW)

kWh cost (over 250 $2613 $2090 $1567

kWh/kW)

Base charge S50 S50 S50

Total Monthly Charge $6723 $5389 $4054
% Savings - 19.9% 39.7%

Annual Savings - 516,008 532,028



Other considerations

e Can filter backwash schedule be adjusted?

e AWOP partners have reported modest energy savings
e Evens out waste load - friendlier to WWTP colleagues

e Can other equipment be rested for large intermittent demands?

e Inrush current is not a large concern from billing standpoint
e Initial spike (lasts seconds) is averaged out over 15-min period
 However, across the line starts can be hard on equipment



Next Steps



What is it?

Department of Energy
e Uses flow rate, pressure,
electrical measurements

Free tool downloadable from

e Snapshot of pump efficiency

 Compares efficiency to available
pump/motor systems

e Estimates savings based on that
comparison
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Fie Tools Help FEAT]
Y 2008
Condition Al Condition BJ Condition A Condition B
End suction ANSIAPI ! End suction ANSUAPI | et o, nis | JERelnd, Do Uit
Pump efficiency|[|[ 866 | |[[ 905 [eaz |||[[o03 ||
Pump rpm 3758 Pump rpm 3] 760) Motor rated power|||[ 350 200 350 200 |[hp
Pump. Drive | Direct drive_]| Drive Direct drive ] Motor shatt power||[ 1832 Jij[ 1501 100 1838 1llhe
| uwe el | s Capman | o setooer| [T ] [T ey | [[ve5o || pe
otor eficienc’
Kinematic viscosity (cS)d 1.00 Kinematic viscosity (cS)d 1.00 2 %
000l - N o0l Motor power factor 68.1 77T 69.1 78.0
Specific gravity gl L.9%0| pecific gravity, R Motor currert |||[ 2728 | ([ 220.6 2798 |||I[ 2334 | |[amps
# HE I
stages sl #stages | 1 | Motor power |||[ 1480 1421 154.0 1450 | ||k
Fixed specific speed"‘ Fixed spacific speed"‘ Annual energy 1296 5 1244 8 1349.0 1270.0 MWh
Line freq. 60 Hz w| Line freq. 60 Hz | Annual cost 1037 ||i[ 996 [ 107.8 || 1016 ]|[s1000
HP 35 HP
Mot ﬂ,ﬂ_ﬁ; Mo % Annual savings potential, $1,000 | 41 ‘ 6.3 |
otar rpm = otor rpm 5| 890 Optimization rating, % |[Z988_] S
Mt Eff. class Specified (below) W Eff. class Specified (below) w| * Sjmma‘ i ol
e ——r —_— a1 ry file controis:
oter FL efficiency, % g 954 FL efficiency, % g 954 Create new
| E |
Voltage | 460] Voltage 5| 460] Existing summary files Summery e
Estimate FLA Estimate FLA CREATE NEW |
Fullload amps §[7433.0 Fulboad amps [ 4330[| 'Coniion A Noted] Documentation section
Size mafgi"-%i‘ﬁ Size "ﬁ@i”:%i‘ﬁ Faciity [KUB | system ftermediate System | Date Boduyz01s |
DUL":X Operating fraction £~ 1.000 Operating fraction £ 1.000 Application |[Pump 1 | Evaluator |DAC |
cost $llewhr £[0.0800 Sfkwhr £[0.0800|| [ General comments
—_— ———{| | [Assumes clear wellat 8313 ft elevation =]
Flow rate, gpm 3 12292 Flow rate, gpm %[ 12847
Field [[Head looll Head. ft 5| 628 Head l(xxll Head, ft 5[ 512 —
data || Load estim. method Power w| Load estim. method Power | ndition B Nated]
| I %
Motor kW 5| 148.0 Motor kW | 154.0
Volage iﬁ l:iz\rtage ;“ all| [P fus System [ntermediate System | Date [oauy 2015 |
El kil

Application [Pump & | Evaluator pAc |

System curve tool: select below w|

Copy B Background
<t A< information

‘General comments
Wssumes clear well at 831.3 ft elevation -
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Who does it?

 TVA customers can get a PSAT analysis through

Comprehensive Services — contact local power
company to request

e DOE has Industrial Assessment Centers

* Must have annual energy bill >5100,000

e Must be 150 miles from Tuscaloosa

e Contact: Dr. Keith Woodbury
(woodbury@me.ua.edu)

e DOE-certified PSAT qualified specialists (Google-able)

e Ok, fine. EPA R4 (email us)



Water Loss Control & Water

e Saves energy on both
ends — your WWTP will
thank you!

e Cheapest gallon to
produce is the one you
don’t

 Can delay costly capital
expansions

e Remember the TCL?
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TVA Customers:

e Comprehensive services — evaluate pump & blower
efficiency, PSAT analysis

 Energy Right Solutions — pays lesser of 70% of
project cost or S0.10/kWh saved during first year
e Need to apply in advance of project work
 |ncentive money can run out over course of FY

e EnerNOC Demand response — pays you to shut
down during peak periods. No penalties.

Others:

 DSIRE — Database of Incentives for Renewables &
Efficiency. Searchable by ZIP code.

e Call your local power company
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1. There’s money to be saved — and it doesn’t have to
cost you much

2. Management has a BIG role
3. Start small — what do you pay for?

4. You're not in this alone



Contact Us

Brendan Held
held.Brendan@epa.gov

404-562-8018

Bob Freeman
freeman.bob@epa.gov
404-562-9244




