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Training Schedule Overview
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Today’s Agenda

Welcome and Introductions
Energy Basics

Break

Success Stories

Power Company Relationships

Kahoot!
Q&A
Qhant ENERGY
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Introductions

POLL
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OPPORTUNITY REGISTER

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Introduction to the Opportunity Register

1 # | Name Description Location System | By 1 Assig to Status
=
3
4]
5
6
7
8
9 “ -
10
Ll | | |
2] | | |
13
14| . .
s Facility Basics Treasure Chest Report
16|
17|
18] .
et Find ways to save your hard earned treasure!
20 Use one of the following calculators to determine savings opportunities within your manufacturing facility.
*' ‘\' Once an opportunity has been found, save the opportunity to your "Treasure Chest”
=
e
,J S Add more details to each opportunity by clicking the o icon and filling out an opportunity sheet
hY
I
ﬂBetter Click the "Treasure Chest" tab to view a summary of your found treasure i iR
@Plants ENERGY
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ENERGY BASICS

Energy 101

(.0 TYPE 1'60-S 25
cLzﬂﬂ SINGLE STATOR 257 WATTHOUR METER

£240V 3W® oo @ 120X1G]

1397128

.S. DEPARTMENT O

ENERGY

Energy Efficiency &
Renewable Energy

U.S. DEPARTMENT OF

ENERGY

16

9/25/2023



Units of Measure
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Flow gpm  1®gee

= POWER KW o

I (demand)

volume gallons

100 gal * 60 pwri ™ 24 houafs _ 144,000 gallons
: day day

it hout
ENERGY [(\W h

(consumption) 60 kW * 24 hours _ 1,440 kWh 17

day day
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Units of Measure

OVqume gd llons

100 gal * 60 pwr™* 24 houfs _ 144,000 gallons
. day day

LT hout
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(consumption) 60 kW * 24 hours _ 1,440 kWh 18

Bonus $/d ay

1,440 gaffi * $0.05 _ $72
day kWi day
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Reading Your Electricity Bill

Account ID 0004 1234-56789 8 || Invoice Number 123456789
Current Charges $29,760.80
12/31/2018- Due By 2/15/2019
Billing Dates 1/31/2019

32 days of service

Service Description

Basic Charge 560.00

System Usage Charge 593.85 kW h U Se
Off-Peak Usage of 195446.000 kWh x $0.0335 6,547.44
On-Peak Usage of 295347.000 kWh x $0.0504 14,885.49
Demand Charge of 932.000 kW x $1.9500 1,817.40
Transmission Charge of 932.000 kW x $0.910 848.12
Distribution Facility Capacity Charge of 1017.00 kW x $2.0600 2,095.00
$27,347.32

Taxes and Adjustments kW d e m a n d

City Tax (1.5%) 410.21
Public Purpose Charge (3%) 820.42
108 Regulatory Adjustments 29.47
115 Energy Efficiency Funding 1,153.38
$2,413.48

Period Ending Avg Daily Temp |Avg kWh per day| Avg Cost per day

POLL 1/31/2019 71.5 15338 930.03
19

1/31/2018 731 15021 889.25
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Motor Nameplates

BAILIDOR.
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Estimating Power

Estimating from Motor HP and Load Factor

HP

Load Factor

Motor Efficiency

Better
Plants
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Motors & Power

Estimating Power from Motor HP and Load Factor

- 0.75 * HP * Load Factor
Power (kW) = Motor Efficiency %

However, a simpler equation can be
used for an estimate:

Power (kW) = HP x 0.75
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Estimating Energy Cost

p 3

HOURS RATE

of operation per kWh
(kilowatt-hour)

kKWh = kW*Operating Hours
Cost ($) =kWh*$/kWh

Better U.5. DEPARTMENT OF
Plants ENERGY

Electricity Example

= w SupecE Motor
Load Factor Motor Efficiency o

=0.8
=(0.75* *.80) =25kW

Continuous Energy (kWh)

operation

= kW * Annual Operating Hours
= kW * 8760 hr/yr = 219,000 kWh/yr

$0.05/kWh Annual Energy Cost ($)

= kWh * $/kWh
= 219,000 kWh * $0.05 = $10,950

Better U.5. DEPARTMENT OF
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Sample Rates (cents/kWh) Across the US

Area Industrial All Sectors
June 2016 June 2016

New England 11.84 15.95
Middle Atlantic 7.18 12.92
East North 6.92 9.98 July 2019:
C el US Ind. Avg: 7.18
West North 7.77 10.47
Central
South Atlantic 6.65 10.04
East South 6.06 9.19
Central
West South 5.23 8.18
Central
Mountain 6.79 9.90
Pacific 10.12 13.59
Contiguous
Alaska & Hawaii 19.44 21.97
[ i U.S. Total 7.03 10.53 ENERGY

25

Reading Your Electricity Bill

ACME

Account ID 0004 1234-567898 || Invoice Number 123456789
CurrentCharges $29,760.80
12/31/2018- Due By 2/15/2019
Billing Dates 1/31/2018
32 days of service

Service Description

Basic Charge 560.00
System Usage Charge 593.85
Off-Peak Usage of 195446.000 kWhx $0.0335 8547 44
On-Peak Usage of 285347.000 kWh x $0.0504 14,885.48
Demand Charge of 832.000kW x $1.9500 1.817.40
Transmission Charge of 932.000kWx $0.910 848.12
Distribution Facility Capacity Charge of 1017.00kW x $2.0600 2,095.00
$27,347.32
Taxesand Adjustments

City Tax (1.5%) 410.21
Public Purpose Charge (3%) 820.42
108 Regulatory Adjustments 2947
115 Energy Efficiency Funding 1,153.38
$2,413.48

PeriodEnding | AvgDaily Temp AvgkWhperday  Avg Costper day
1/31/2019 715 15338 930.03
1/31/2018 | 73.1 15021 889.25
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Electricity Example

200 hp Well

Power (kW)

=0.75 * hp* Load Factor
Motor Efficiency

(0.752—;’3 +200_Ja77%0.80

0.951
Monthly Demand Cost ($)

= kW * $/kW

= 126 kKW $1.95 = $246
Joar

=126 kW

27
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Electricity Example

200 hp Well

* Power =126 kW

* Billing Cycle = 32 days
e Rate = $0.05/kWh

Energy (kWh)
=126 kW*32 day$*24 hours  =97,000 kWh
day
Bill Energy Cost ($)
= kWh * S/kWh
= 97,000 pwh * 50.05 = 94,850
28 M
Shane ENERGY
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Energy Intensity

(kilowatt-hours per million gallons)

3,000

Water Delivery
(billion gallons per year)

50-100

100400

Sowby and Burian, “Survey of Energy
Requirements for Public Water Supply in the
United States” (Journal AWWA, July 2017)

U.S. DEPARTMENT OF

ENERGY

OPTIMIZED
SYSTEM

Jones and sowby, “water System
‘Optimization” (Joumal AWWA,
June 2014)
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Jordan Valley Water Conservancy District, UT

19% reduction from baseline

Jordan Valley Water Redefines
Sustainable Water Supply
Through Energy Management

U.S. DEPARTMENT OF

e ENERGY

Plants
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Jordan Valley Water Conservancy District, UT

Jordan Valley WTP

Southeast Regional WTP

6400 Well

Siesta Well

Willow Creek Well

1590 Well

11 & 45 Well

1784 Creek Well

T&77 Well

1330 E Well

Moniter Well

Albion Well

13 & 78 Well

9 & 85 Well

15 & 86 Well

7 & 82Well
10878 Well |

Southwest WTP (groundwater)

Newbury Well

15 & 94 Well

23 & 98 Well

Webster Well

Solena Way Well

Carol Way Well

“Until the team examined the data,
they had assumed that the newest
or most conveniently located wells
were the most efficient.”

0 2,000 4,000

Energy Intensity of
Water Processed (kWh/MG)

6,000

U.S. DEPARTMENT OF
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Jordan Valley Water Conservancy District, UT

“Instead of asking, ‘How can we
make this pump or building more
energy efficient?’ the team asked
the deeper question, ‘How can we
provide an energy-efficient water s

supply?” '
2/m 1% |
Jordon ity Wtz Constvuniy Dk 132,638
00t andst sty Hromandes ru—wﬁwa‘yu--
st Dt
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City of Blackfoot, ID

= 11% reduction from baseline

Well #11 before PID loop tuning Well #11 after PID loop tuning
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City of Rexburg, ID

Inefficient More efficient

Sensor A

Last Hours

Reset

Apply

|

i

2
225
» |
e
15 |
125 - |
10 - !
75 !
|

|

5
2.5

(0 I — = —
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 &:00 12:00 18:00 0:00
[Jan 21 - 24, 2018)

Better
Plants

U.S. DEPARTMENT OF

39

City of North Salt Lake, UT

= 25% reduction from baseline

ENERGY MANAGEMENT
PROGRAM LEADS TO

OPERATIONAL IMPROVEMENTS
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City of North Salt Lake, UT

= 25% reduction from baseline

Low elevation

BEFORE

adjusting PRVs

Pumped water
falls back to
lower zones

High elevation
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City of North Salt Lake, UT

= 25% reduction from baseline

Low elevation

AFTER

adjusting PRVs

Pumped water
stays in upper
zones

High elevation
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City of North Salt Lake, UT

Pressure (psi)
w H a
o o o

N
o

10 7 - --Before — After
0 T T T 1
0:00 6:00 12:00 18:00 0:00
(i ENERGY
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SUEZ Water Idaho (Boise, ID)

“The cohort will make your
system better because you’ll
understand your system
better. It forces you to ask,
‘is this system as efficient as
it could be?’” And the answer
is, ‘probably not.™

- Bill Carr,
former Suez Water
Production Manager

Better .5, CEPARTMENT OF
[ (e ENERGY
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City of Kimberly, 1D

“You have to put the effort
into it. But once you get
going, we found it's just as
easy to operate efficiently
as it is to not.”

- Jed Kloer,

City of Kirr

Public Works Foreman
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Heating for equipment for humans?

800,000 : Heating  Water Heating 4000
Water Heating Water Peak Poak Peak

700,000 Peak _Peak Peak i 3500 —
=, ] =
= 600,000 3000 =
= &
& 500,000 2500 S
2 3
= s
8 400,000 2000 =
> 300,000 1500 2
£ =
S 200,000 1000 £
= §

100,000 500 <

0 0
1/1/2015 1/1/2016 1/1/2017
Energy Use —@=—Water Production
Bett [ ——
Sanes w©  ENERGY
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Nob Hill Water, WA

7% reduction from baseline

Reduced the number of pumps running
Adjusted HVAC settings

Fixed water leaks

Better .5, CEPARTMENT OF
[ (e ENERGY
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City of Yakima, WA

15% reduction from baseline
» Fixed compressed air leaks
Fixed water system leaks
Adjusted tank level setpoints
Chlorine residual improved

Better .5, CEPARTMENT OF
[ (e ENERGY
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POWER COMPANY RELATIONSHIPS

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

City of McCall

Better
Plants
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Idaho Power
8,869 followers
imo - @

The City of McCall recently worked with Idaho Power and SPF Water Engineering,

LLC to install variable frequency drive controllers at one of their pump stations.

The City received a $32,446 incentive from Idaho Power's Commercial and Industrial
Energy Efficiency program and is saving 180,258 k\Wh/year. That's enough energy to

power over 15 average size homes for a year!

= inAHO
[

City of McCall

Iheirty-tiwo thotsand, four hundved farty sicand

Envrgy Efficiency Upgrades

e T

U.S. DEPARTMENT OF
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What's in it for you?

5555

= Save 10 hp, then we’re talking about $10 - $16K.
» Free assistance

* You get ongoing energy savings for life of the
equipment.

» Often reduced maintenance cost from turning off
or turning down equipment.

= Aesthetic and comfort improvements — e.g.
better lighting, better HVAC.

Better .5, CEPARTMENT OF
[ (e ENERGY
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Incentives

= Typically capped at 50 to 70% of project cost:

= You get the lesser of the rate-based incentive OR 50 to 70% of project cost.

= Project cost can include design fees and can be incremental cost between
‘baseline” and “efficient” equipment for new construction.

» Paid based on Measured and Verified (M&V) savings.

= The payment comes after the project is complete, so capital funds still
needed upfront to cover the project.

Better .5, CEPARTMENT OF
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Estimating payback

» Estimated annual savings: 100,000 kWh

= Estimated energy cost: $0.05/kWh

= Estimated annual savings = 100,000 kWh x $0.05/kWh= $5,000
= Estimated project cost: $50,000

» Estimated payback before incentive

= = project cost/annual savings=$50,000 / $5,000/year=10 years

» Estimated incentive = lesser of 70%*$50,000=$35,000 or 100,000
kWh*$0.18/kWh=$18,000

» Estimated payback with incentive
= =($50,000-$18,000)/$5,000/year = 6.4 years

Better U.5. DEPARTMENT OF
zPIants 53 ENERGY
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Homework

= Microsoft Forms
= One per water system
= Tell us about your water system

Better .5, CEPARTMENT OF
[ (e ENERGY

9/25/2023

26



On your smart phone
Go to: https://kahoot.it/
Game PIN:

KAHOOT!

Energy Efficiency &
Renewable Energy

» Look at your water system from a different perspective

» 1 hp=0.75 kW
* You can save energy without sacrificing water quality too!
= Talk to your power provider about incentives

Better U.5. DEPARTMENT OF
4 Plants ENERGY

56

9/25/2023

27



Closing

Questions
Comments
Discussion

Email Wendy at:
wendy.waudby@cascadeenergy.com

SEE YOU TUESDAY!

aqua

Saving er

ergy, one gallon at a time
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